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Fetal Cardiology

YIA-01
Postinterventional fetal aortic regurgitation: Good or bad?
Andreas Tulzer1, Julian Hochpöchler1, Kathrin Holzer1,
Roland Weber2, Viktor Tomek3, Iris Scharnreitner4 and Gerald Tulzer1
1Children’s Heart Center Linz, Kepler University Hospital, Linz,
Austria; 2Children’s Hospital Zürich, Zurich, Switzerland; 3Motol
Children’s Hospital, Prague, Czech Republic; 4Department of Feto-
Maternal Medicine - Kepler University Hospital, Linz, Austria

Background and Aim: Aortic valve regurgitation (AR) may occur in
fetuses with critical aortic stenosis (CAS) after a successful effective
aortic valvuloplasty (AV). Prenatal improvement of AR has been
reported, but not systematically studied. The aim of this study is to
assess the postinterventional incidence of AR in fetuses with CAS,
the degree of in-utero aortic valve remodeling and its effect on
prenatal LV growth.
Method: This is a retrospective study of all fetuses who underwent
AV due to CAS at our center. Only fetuses with an available post-
natal echocardiogram were included. Echocardiograms were
reviewed on the first or second post-interventional day and the
day of birth for AR severity, LV size and function and related
to the balloon to aortic valve ratio. The degree of ARwas analyzed
by two experienced observers and defined as none/trivial, mild,
moderate or severe based on the duration and extent of the AR
jet and amount of retrograde flow in the aortic arch.
Results: Between 2001 and October 2023, 135 fetuses underwent
165 FAV at our institution. Postinterventional and postnatal echo-
cardiograms were available for 61 patients. The incidence of AR is
shown in Table 1. Fifty two fetuses (85%) showed variable degrees

of AR directly after FAV. Balloon/valve ratios were significantly
higher in moderate/severe AR fetuses (median: 1,09 (0.81-1.23)
vs. 1,00 (0.85-1.18), p=0.0003). At birth, the number of patients
showing some degree of AR decreased to 52% (p<0.0001). Fetuses
with moderate/severe AR directly after FAV showed improved
relative LV growth until birth compared to no/mild AR fetuses
(median LV length-gain 23.2% vs. 11.6%, p=0.040).
Conclusions: Fetal AV led to AR inmost patients. Higher degrees of
AR were associated with larger balloon to aortic valve ratios and
were well tolerated. Significant improvement of AR severity up to
complete resolution is possible in prenatal life. More than mild AR
was associated with improved LV development. Care should be
taken to choose a large enough balloon (>=110% of the valve
diameter) to effectively dilate the aortic valve. More than mild
AR seems to be beneficial without precluding an eventual post-
natal univentricular pathway.

Keywords: Fetal Cardiac Interventions, Fetal Aortic
Valvuloplasty, Critical Aortic Stenosis, Aortic Regurgitation

Congenital Heart Surgery

YIA-02
Central venous pressure augmentation against abdominal
compression as a novel marker for cardiovascular load in
the fontan circulation
Yu Matsuo, Makoto Kudo, Yoshiyasu Seino, Takuya Takahashi,
Kanchi Saito, Akira Sato, Seiko Kuwata, Satoshi Nakano and
Hirofumi Saiki
Division of Pediatric Cardiology, Department of Pediatrics, Iwate Medical
University, Shiwa, Japan

Background and Aim: Although augmentation of central venous
pressure (CVP) by volume loading is highly variable in the patients
with Fontan circulation, the mechanism is not clearly understood.
Since renin-angiotensin-aldosterone system (RAAS) is highly acti-
vated and it closely relate with the serum markers for cardio-
vascular fibrosis in the Fontan circulation, we hypothesized that
reactive augmentation of CVP is affected by circulating blood vol-
ume and activation of RAAS.
Method: Twenty-nine patients who underwent Fontan procedure
more than 10 years ago were enrolled in this study (Age; mean
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16.2, 12.7-22.9 years). During cardiac catheterization, ventricular
pressure, systemic blood pressure and CVP were simultaneously
monitored during abdominal compression procedure for 5 second.
Plasma volume was directly measured using dye dilution method.
Hemodynamic change during abdominal compression and base-
line hemodynamic property, plasma volume, RAAS activity as
well as serum markers of cardiovascular fibrosis.
Results: The degree of CVP augmentation against abdominal
compression was positively correlated with the baseline CVP
(p=0.026). While the CVP augmentation was independent
of pulmonary resistance, it was positively correlated with the
plasma volume (p=0.0030). Interestingly, the CVP augmentation
was also positively correlated with the plasma renin activity
(p=0.0060), serum aldosterone level (p=0.011) and type IV colla-
gen 7s (p=0.0074), suggesting close interactionwith cardiovascular
remodeling in the Fontan circulation. CVP augmentation was
independent of EDP or blood pressure augmentations.
Conclusions: CVP augmentation against abdominal compression
was influenced by the RAAS activation and its resultant modifica-
tion of circulating plasma volume as well as cardiovascular fibrosis,
suggesting CVP augmentation as the marker for venous adaptation
to the Fontan circulation. The relation between CVP augmenta-
tion and outcome of Fontan circulation would be subject for
future study.

Keywords: Fontan circulation, long term, cardiovascular remod-
eling, central venous pressure

General Cardiology

YIA-03
Red blood cell distribution width and platelet distribution
width as novel biomarkers for fontan hemodynamics and
associated end organ damage
Makoto Kudo, Kanchi Saito, Takuya Takahashi, Akira Sato,
Seiko Kuwata, Satoshi Nakano and Hirofumi Saiki
Division of Pediatric Cardiology, Department of Pediatrics, Iwate Medical
University, Shiwa, Japan

Background and Aim: Circulating blood cell count and cellular size
are under homeostasis of biosystem. Red blood cell distribution
width (RDW) and platelet cell distribution width (PDW) are
known as surrogate markers for heart failure and microcirculation,
respectively. Since the venous congestion coupled with reduced
cardiac output are the common features of Fontan circulation
and heart failure, RDW and PDW could be the marker for

Fontan Failure. We tested our hypothesis that the RDW and
PDW are the biological marker for Fontan circulation and related
organ dysfunction.
Method:The consecutive 134 patients with Fontan circulationwho
were performed cardiac catheterization were enrolled in this study.
The relationships between RDW, PDW and hemodynamic index
as well as markers for heart failure, and end organ dysfunction was
analyzed.
Results: RDW was positively correlated with central venous
pressure (p<0.001) and pulmonary wedge pressure (p=0.002),
suggesting unfavorable Fontan hemodynamics. Although higher
cardiac index and lower systemic vascular resistance were also cor-
related with higher RDW, it was considered as the result of vaso-
dilation often observed in the unfavorable Fontan circulation,
since RDW was closely correlated with elevated serum levels of
procollagen type III peptide (p=0.0024), type IV collagen 7s
(p=0.001), the markers for hepatic fibrogenesis, even after
adjusting for age. In sharp contrast with the RDW, PDW was
independent of age, hemodynamic index and natriuretic peptides,
but was positively correlated with liver fibrosis index Fib-4 index
(p<0.001), total bilirubin (p=0.023), and albumin/IgG ratio.
(p=0.0085). Interestingly, PDW was positively correlated with
hepatic venous oxygen saturation (p=0.0054) and serum manga-
nese level (p=0.027), and negatively correlated with hepatic
venous wedge pressure (p=0.022), indicating that PDWwas likely
to be associated with resultant progression of portosystemic shunt
originating from hepatic fibrosis.
Conclusions: RDW reflected venous congestion and related fibro-
genesis in the Fontan patients. In sharp contrast, PDW appeared to
have indicated Fontan related liver dysfunction. The pathologic
interaction among PDW, platelet production and hepatic dysfunc-
tion needs to be elucidated in the future.

Keywords: Fontan circulation, biomarker, organ dysfunction,
Fontan associated liver dysfunction.

Genetics, Basic Science and Myocardial Disease

YIA-04
Impaired relaxation in induced pluripotent stem
cell-derived cardiomyocytes with pathogenic TNNI3
mutation of pediatric restrictive cardiomyopathy
Renjie Wang1, Moyu Hasegawa2, Hidehiro Suginobe1,
Chika Yoshihara1, Atsuko Ueyama1, Kazutoshi Ueda1,
Kazuhisa Hashimoto1, Masaki Hirose1, Ryo Ishii1, Jun Narita1,
Takuji Watanabe2, Takuji Kawamura2, Masaki Taira2,
Takayoshi Ueno2, Shigeru Miyagawa2 and Hidekazu Ishida1
1Department of Pediatrics, Osaka University Graduate School of
Medicine, Osaka, Japan; 2Department of Cardiovascular Surgery, Osaka
University Graduate School of Medicine, Osaka, Japan

Background and Aim: Restrictive cardiomyopathy (RCM) is char-
acterized by impaired diastolic function with preserved ventricular
contraction. Several pathogenic variants in sarcomere genes,
including TNNI3 are reported to cause Ca2+ hypersensitivity
in cardiomyocytes (CMs) in overexpression models; however,
the pathophysiology of induced pluripotent stem cell (iPSC)-
derived CMs specific to a patient with RCM remains unknown.
Method:We established an iPSC line from a pediatric patient with
RCM and a heterozygous TNNI3 missense variant R170W. We
conducted genome editing via CRISPR/Cas9 technology to
establish an isogenic correction line harboring wild-type
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TNNI3 as well as a homozygous TNNI3-R170W. iPSCs were
then differentiated to CMs to compare their cellular physiological,
structural, and transcriptomic features.
Results: CMs differentiated from heterozygous and homozygous
TNNI3-R170W iPSC lines demonstrated impaired diastolic
function in cell motion analyses as compared with that in CMs
derived from isogenic-corrected iPSCs and three independent
healthy iPSC lines. The intracellular Ca2+ oscillation and
immunocytochemistry of troponin I were not significantly
affected in RCM CMs with either heterozygous or homozygous
TNNI3-R170W. Electron microscopy showed that the myofibril
and mitochondrial structures appeared to be unaffected. RNA
sequencing revealed that pathways associated with muscle devel-
opment and structures were altered in RCM-iPSC-derived CMs.
Conclusions: Patient-specific iPSC-derived CMs could effectively
represent the diastolic dysfunction of RCM. Myofibril structures
including troponin I remained unaffected in the monolayer cul-
ture system, although gene expression profiles associated with
muscle development were altered.

Keywords: Restrictive cardiomyopathy, iPSC, isogenic, motion
analysis, diastolic dysfunction, cardiomyocytes

Cardiac Dysrhythmias and Electrophysiology

YIA-05
Radiofrequency ablation vs cryoablation of right atrial
lateral accessory pathway in pediatric age: Acute and
mid-term safety and efficacy profile
Cristina Raimondo, Silvia Garibaldi, Antonino Alberio, Ilaria Cazzoli,
Massimo Stefano Silvetti, Vincenzo Pazzano, Ilaria Tamburri and
Fabrizio Drago
Paediatric Cardiology and Cardiac Arrhythmias Unit, Department of
Paediatric Cardiology and Cardiac Surgery, Bambino Gesù Children’s
Hospital and Research Institute, Piazza Sant’Onofrio 4, Rome 00165,
Italy

Background and Aim: In literature, transcatheter radiofrequency
ablation (RFA) of right lateral accessory pathways (APs) in the
pediatric population results in 92-95% of acute efficacy, with about
72% of long-term success rate. Conversely, cryoablation shows
excellent acute success (97%), although with a 20% recurrence
rate. This study sought to determine acute and long-term success
rate, along with predictors of recurrences, in right lateral APs abla-
tion carried out with RF versus cryoenergy approach.
Method: Datas from 53 consecutive pediatric patients who under-
went RFA or cryoenergy ablation of right lateral APs between
January 2020 and April 2022 at Bambino Gesù Children
Hospital were analysed. APs were grouped into: right lateral
(RL group), right antero-lateral (RAL group) and right postero-
lateral (RPL group).
Results: Out of 53 pts with at least 1 AP [57% males, mean age
12.16 ± 2.64 years, median weight 47 kg (IQR 36-59),
height 155 cm (IQR 144 – 164), BSA 1.44mq (IQR
1.18-1.65)] all but one with Ebstein anomaly had structurally
normal heart. Twenty-five (47.2%) belonged to the RL group,
14 (26.4%) to the RAL group, and remainders to the RPL group.
Radiofrequency ablation was performed in 36 cases (68%), with a
86% acute success rate: 94.5% in the RL group, 100% in the RAL
group, and 66.7% in the RPL group, respectively. Cryoablation
was performed in 17 pts (32%) with a 82% acute success rate:
85.7% in the RL group, 87.5% in the RAL group, and 50% in
the RPL group, respectively. Even including multiple redo

procedures, over follow up (mean 28 ± 25 months) recurrences
occured in 22% of RF cases (5 pts with RL APs, and 3 pts with
RPL APs) vs 12% of cryoablations (2 pts with RPL APs).
Median fluoroscopy time was 0.4 min (IQR 0.1-3.4) in RF vs
0.6 min (IQR 0.0-3.1) in cryoenergy,
Conclusions: Transcatheter ablation of right atrial APs shows higher
success rate for lateral and antero-lateral localizations. This study
confirms that right lateral APs ablation is feasible safe and effective
in the pediatric population, regardless of the type of energy and
vascular access chosen.

Keywords: right atrial lateral accessory pathway, transcatheter
radiofrequency ablation, cryoablation

Cardiac Imaging

YIA-06
Natural shear wave elastography in fontan patients: a new
tool for non-invasive assessment of diastolic function?
Irene Cattapan1, Ahmed Youssef2, Aleksandra Cieplucha2,
Annette Caenen2, Thomas Salaets3, Marta Orlowska2, Biagio Castaldi1,
Giovanni Di Salvo1, Bjorn Cools3, Werner Budts4, Mark Gewillig3,
Jan D’hooge2, Jens Uwe Voigt5 and Alexander Van Der Bruaene4
1University Hospital of Padova, Department of Woman’s and Child’s
Health, Pediatric Cardiology, Padua, Italy; 2KU Leuven, Department of
Cardiovascular Sciences, Leuven, Belgium; 3Gasthuisberg University
Hospital, Paediatric Cardiology, Leuven, Belgium; 4Gasthuisberg
University Hospital, Congenital and Structural Cardiology, Leuven,
Belgium; 5Gasthuisberg University Hospital, Cardiovascular Disease,
Leuven, Belgium

Background and Aim:Non-invasive evaluation of diastolic function
in Fontan patients is challenging since conventional parameters are
not reliable. Ventricular compliance is known to have a direct
impact on ventricular filling and therefore on diastolic function.
Chamber compliance, in turn, is directly related to myocardial
stiffness. The operational stiffness of the myocardium can non-
invasively be assessed using shear wave elastography (SWE), a
promising new echocardiographic modality based on measuring
the velocity of naturally occurring shear waves using high frame
imaging. SWE thus offers a novel tool to study diastolic function.
The aims of this study are: to assess feasibility of SWE in Fontan
hearts; to document shear wave (SW) speed after atrioventricular
valve closure (AVVC); to consider whether SW speed shows cor-
relation with filling pressures.
Method:We enrolled 47 Fontan patients (mean age 19 ± 11 years,
range 3-46y). High frame rate parasternal long-axis views were
acquired using an experimental scanner (1367 ± 270 frame/s).
Images were processed offline by extracting tissue Doppler accel-
eration codedM-modes drawn in the middle of the wall related to
themain atrioventricular valve and the outflow valve.We also col-
lected records of pressure in the cavo-pulmonary conduit from
recent heart catheterization or from peripheral intra-venous line.
Results: Measurement of SW speed after AVVC was feasible in
97% of patients. Average SW velocity was significatively higher
than previously collected data from age-matched healthy volun-
teers (5.3 ± 1.5 m/s versus 3.54 ± 0.93 m/s, p< 0.001). There
was no correlation between SW velocity and age (r=0.092,
p=0.54) or association with underlying anatomy (p=0.68).
Shear waves velocities after AVVC showed a good correlation
with pressure in the cavo-pulmonary conduit (r=0.55,
p=0.002), while no other conventional echo parameter showed
correlation with filling pressures.
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Conclusions:Our findings show that measurements of natural SW is
feasible in Fontan hearts. Their myocardium appears stiffer than
normal. Whether this depends on an alteration of intrinsic myo-
cardial properties (fibrosis) and/or on preload conditions, remains
to be understood. Our data indicate that shear wave elastography
may become a useful tool for non-invasive assessment of diastolic
function in univentricular hearts.

Keywords: Fontan, Diastolic function, Natural Shear Wave
Elastography

OP-001
CMR reference values in children and adolescents for
global function index (GFI) and myocardial contraction
fraction (MCF)
Berit Henke1, Dominik Daniel Gabbert1, Inga Voges1 and
Sylvia Krupickova2
1Department of Congenital Heart Disease and Paediatric Cardiology,
University Hospital Schleswig-Holstein, Campus Kiel. DZHK (German
Centre for Cardiovascular Research), partner site Hamburg/Kiel/Lübeck,
Kiel, Germany; 2Department of Pediatric Cardiology, Royal Brompton
Hospital, Guy’s and St Thomas’NHS Foundation Trust, London, UK

Background and Aim: Cardiovascular magnetic resonance (CMR)
imaging is becoming increasingly important in diagnostics and fol-
low-up assessment of children with heart disease. Global function
index (GFI) and myocardial contraction fraction (MCF) were
identified as useful imaging markers to assess left ventricular
(LV) cardiac performance and can provide prognostic information
for several cardiac diseases. However, reference values for children
and adolescents are lacking. Therefore, the aim of this retrospective
studywas to establish paediatric reference values forMCF andGFI.
Method: 155CMRexaminations of healthy children and adolescents
(4-18 years) from two centers in theUnited Kingdom andGermany
were included. LV end-diastolic, end-systolic and stroke volumes
(LVEDV, LVESV, LVSV), ejection fraction and myocardial mass
(LVMM)weremeasured using CMR short axis stacks. Results were
used to calculate GFI and MCF by the following formulas:
-GFI=[(LVEDV-LVESV)/(1/2*(LVEDV+LVESV))+(LVMM/
1.05))*100]-MCF=(LVSV/(LVMM/1.05))*100
Results: The mean age of the subjects was 13.8±2.8 years, 103 of
them were male (66%). The mean values for GFI was 46.4±6.1%
and for myocardial contraction fraction it was 111.0±20.5 %.
Mean LVEF was 57.3±5.7%. Both, GFI and MCF decreased sig-
nificantly with age (GFI: r=-0.29, p=0.0003; MCF: -0.28,

p=0.0005). There was no difference between girls and boys for
GFI and MCF (GFI: 46.8±5.2% vs. 46.2±6.5%; MCF: 113.7
±20.6% vs. 109.6±20.4%). Strong correlations between GFI and
MCF (r=0.79, p<0.001) as well as between GFI and LVEF
(r=0.80, p<0.001) were documented whereas the correlation with
MCF and LVEF was weaker (r= 0.33, p<0.001). Normal distri-
butions for different age groups were assessed.
Conclusions: We provide CMR reference values for the new car-
diac functional markers GFI andMCF in children and adolescents.
They can serve to improve interpreting clinical CMR studies and
can be used for future research studies.

Keywords: Cardivascular magnetic resonance imaging, reference
values, global function index, myocardial contraction fraction

OP-002
Right ventricle function responses to acute exercise in
adolescent athletes, pulmonary hypertension and tetralogy
of fallot
Dan M. Dorobantu1, Curtis A. Wadey2, Wei Hui3, Luc Mertens3,
Graham Stuart4, Guido E. Pieles5, Craig A. Williams2 and Mark
K. Friedberg3
1Children’s Health and Exercise Research Center (CHERC), University
of Exeter, Exeter, UK; Congenital Heart Unit, Bristol Royal Hospital for
Children and Heart Institute, Bristol, UK; 2Children’s Health and
Exercise Research Center (CHERC), University of Exeter, Exeter, UK;
3Labatt Family Heart Center, The Hospital for Sick Children, Toronto,
Canada; 4Congenital Heart Unit, Bristol Royal Hospital for Children
and Heart Institute, Bristol, UK; 5Sports Medicine Department and the
Athlete Health and Performance Research Centre, ASPETAR Qatar
Orthopaedic and Sports Medicine Hospital, Doha, Qatar; Institute of
Sport, Exercise andHealth (ISEH), University College London, London,
United Kingdom

Background and Aim: Exercise stress echocardiography (ESE) is a
valuable, but underutilised tool in assessing right ventricular
(RV) function. We aim to evaluate the role of ESE in character-
ising RV function reserve in three groups with varying volume
and/or pressure overload.
Method: Adolescent athletes (n=51), pulmonary arterial hyperten-
sion (PAH, n=11) and tetralogy of Fallot (ToF, n=25) patients
were included, after matching for age and resting heart rate
(HR). All participants underwent ESE (modified Bruce protocol),
at age and fitness adjusted increments (20 to 50 W). Right ven-
tricular free wall longitudinal strain (RVFW-Sl), peak systolic
(RV-S’) and diastolic (RV-E’) longitudinal tricuspid annular
velocity were measured. Exercise intensity was classified based
on domains according to percentage from peak HR into low
(<35%), moderate (<69%), high (<88%) and severe (<89%),
and by absolute HR (continuous). The relationship between
RV function and exercise intensity was analysed using random
effects linear mixed models.
Results:Mean peak exercise parameters were as follows (athlete vs
ToF vs PAH): oxygen consumption (43 ± 7 vs 37.8 ± 8.3 vs 19.7
± 5.6 mL·min-1·kg-1), work-rate (21640 vs 102 ± 39 vs 69 ± 19
W) and HR (184 ± 12 vs 180 ± 11 vs 154 ± 23 bpm). Compared
to athletes, both PAH and ToF showed overall reduced RV func-
tion reserve, worse at higher intensity exercise (Figure). The rela-
tionship between RVFW-Sl and HR in ToF showed lower
baseline values, but a similar slope to athletes during exercise
(Panel A, B). When compared to ToF, PAH showed an abnormal
relationship betweenRVFW-Sl andHR, with dysfunction during
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exercise (Panel A, B), but no differences observed in RV-S’ (Panel
C, D). ToF appears to have the worse diastolic function response
among the three groups, in relation to exercise intensity domains
and HR (Panel E, F).
Conclusions: ESE can be used to characterise RV reserve in detail
and can detect subclinical changes such as systolic dysfunction in
PAH or reduced diastolic reserve in ToF. RV assessment during
ESE should be multimodal, speckle tracking echocardiography
and tissue Doppler imaging being useful complementary tools
for evaluating RV reserve.

Keywords: exercise testing, pulmonary hypertension, athletes,
tetralogy of Fallot, ventricular strain, cardiac reserve

OP-003
Diastolic myocardial stiffness assessed by shear wave elas-
tography in children with a fontan circulation compared to
age-matched healthy volunteers
Thomas Salaets1, Maëlys Venet2, Aimen Malik3, Jerome Baranger3,
Luc Mertens3 and Olivier Villemain2
1Division of Pediatric Cardiology, University Hospitals Leuven, Belgium
& Division of Cardiology, Department of Pediatrics, Hospital for Sick
Children Toronto, Canada; 2Department of Pediatric Cardiology, CHU
Bordeaux, France & Division of Cardiology, Department of Pediatrics,
Hospital for Sick Children Toronto, Canada; 3Division of Cardiology,
Department of Pediatrics, Hospital for Sick Children Toronto, Canada &
Translational Medicine Department, SickKids Research Institute

Background and Aim: Increased ventricular filling pressures have
been associated to poor outcome after the Fontan palliation.
Currently, there are no reliable non-invasive methods to assess dia-
stolic function in Fontan patients. Using shear wave elastography,

the aim of our study is to quantify the diastolic myocardial stiffness
in Fontan population and to compare it to healthy controls.
Method: Cross-sectional study of pediatric Fontan patients (<18
year) presenting at the echocardiography lab. All patients under-
went acoustic radiation force-induced shear wave imaging, to
assess diastolic myocardial stiffness. Additionally a full functional
echocardiogram was performed. Parameters from exercise testing,
diagnostic catheterization and cMRI (within the last 3 years) were
recorded retrospectively. Control subjects were age- and sex-
matched from a database with children with normal hearts.
Results: 24 patients with a Fontan circulation and 24 controls were
included. Diastolic myocardial stiffness was increased in Fontan
patients (median 3,17kPa (IQR 2,44-4,29) versus in healthy left
ventricles (median 1.46 kPa (IQR 1.17-1.64; p<0.001). The
increase with age was more steep in Fontans versus in healthy con-
trols (Figure 1). There was no significant difference in myocardial
stiffness between single left, single right or 2 inseparable ventricles
(p=0.263).Myocardial stiffness did not correlate to invasivelymea-
sured ventricular end-diastolic pressure (n = 12; range 5-13
mmHg), extracellular volume % or indexed ventricular volume
as measured by cMRI (n = 11) or any exercise testing parameter
(n = 10). It did not correlate either to inflow doppler signals or
tissue doppler velocities.
Conclusions: Pediatric patients with a Fontan circulation have
increased diastolic myocardial stiffness, even if they do not have
increased invasively measured resting ventricular filling pressures.
Conventional parameters to assess diastolic function did not cor-
relate with myocardial stiffness in our population. Future studies
will need to determine the prognostic value of increased myocar-
dial stiffness in Fontan patients.

Keywords: myocardial stiffness, Fontan

OP-004
Distinct radiomics feature signatures in LGE sequences of
children and adolescents with myocarditis – results from
the multicenter registry “MYKKE ”
Franziska Seidel1, Ann Laube2, Markus Hüllebrand2, Léa
Ter Minassian2, Theodor Uden3, Eicke Schwarzkopf1, Bernd
Opgen Rhein1, Nele Rolfs1, Felix Anderheiden4,
Bardo Wannenmacher5, Gesa Wiegand6, Martin Boehne3,
Katja Reineker7, Axel Rentzsch8, Marcus Fischer9, Michael Kaestner10,
Tobias Hecht11, Rudi Foth12, Bettina Ruf13, Thomas Pickardt14,
Stephan Schubert11, Daniel Messroghli15 and Anja Hennemuth2
1Deutsches Herzzentrum der Charité, Department of Congenital Heart
Disease – Pediatric Cardiology, Berlin, Germany & Charité –
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Figure Figure 1

Relationship between age and myocardial stiffness in both Fontan and healthy control LV's.
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Background and Aim: Pediatric myocarditis can present with asymp-
tomatic courses up to severe heart failure. Endomyocardial biopsy
(EMB) remains the diagnostic gold standard, but cardiac magnetic
resonance imaging (CMR) with its mapping methods and late
gadolinium enhancement (LGE) is becoming increasingly impor-
tant as a non-invasive diagnostic tool. In this context, radiomics
tools enable a quantitative characterization of LGE intensity and
texture patterns. We aimed to characterize pediatric patients,
enrolled in the multicenter registry for myocarditis “MYKKE”
using radiomics features.
Method: Short axis LGE sequences of patients with EMB-proven
myocarditis were analyzed. Epi- and endocardial borders were
detected automatically, corrected by a radiologist, and divided
according to the AHAmodel. To account for different anatomical
size, field of view and intensities in LGE images, a resampling and
normalization on blood pool and myocardium was performed per
patient. Fourty-eight radiomics features for each AHA segment
were extracted with pyradiomics v3.0.1. Clinical characteristics
were retrieved from the MYKKE database. Patients were divided
into the groups heart failure-like (HF) and non-HF-like myocar-
ditis based on clinical symptoms and ejection fraction.
Results:We included 88 patients with EMB-provenmyocarditis in
our analyses: 29 patients in the HF-like- and 59 in the non-HF-
like group with a median age of 7.0 (2.0-14.0) and 16.0 (14.0-
17.0) years, respectively. Troponin Ths values were significantly
elevated in the non-HF-like group (554 vs. 85 ng/l, p=0.005).
We detected significantly higher median intensity values in the
HF-like group in the segments basal, mid-ventricular and apical
septal as well as mid-ventricular and apical inferior (Figure 1A).
The texture parameter GLCM (Grey Level Co-Occurrence
Matrix) contrast, describing grey differences between two
neighboring pixels as an expression of homogeneity, showed
higher values basal and mid-ventricular inferior and basal lateral

in the HF-like group, indicating lower homogeneity while in
the non-HF-like group this was present in the septal region
(Figure 1B).
Conclusions:Wepresented distinct spatially resolved radiomics pro-
files in LGECMR images in different clinically characterized pedi-
atric patients with EMB-proven myocarditis. This classification by
radiomics features in an initial CMR could have an impact on the
risk stratification and therapy management of these patients in the
future.

Keywords: Myocarditis, CMR, LGE, Radiomcis, heart failure

OP-005
Pediatric myocarditis: Cardiac MRI helps to predict
adverse outcome - results from the “MYKKE”- registry
Theodor Uden1, Franziska Seidel2, Bernd Opgen Rhein3,
Felix Anderheiden4, Bardo Wannenmacher5, Axel Rentzsch6,
Katja Reineker7, Martin Boehne1, Gesa Wiegand8, Tobias Hecht9,
Anna Eva Blank10, Marcus Fischer11, Michael Kaestner12, Rudi Foth13,
Eva Gatzweiler14, Inga Voges15, Bettina Ruf16, Dietmar Boethig1,
Thomas Pickardt17, Stephan Schubert18, Philipp Beerbaum1 and
Daniel Messroghli19
1Department of Paediatric Cardiology and Intensive Care Medicine,
Hannover Medical School, Hannover, Germany; 2Deutsches
Herzzentrum der Charité, Department of Congenital Heart Disease –
Pediatric Cardiology, Berlin, Germany & Charité – Universitätsmedizin
Berlin, corporate member of Freie Universität Berlin and Humboldt-
Universität zu Berlin, Berlin, Germany & Experimental and Clinical
Research Center, a cooperation between the Max‐Delbrück‐Center for
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Universitätsmedizin Berlin, Germany & Charité-Universitätsmedizin
Berlin, Institute for Imaging Science and Computational Modelling in
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AHA-Models of median features for the heart failure (HF)-like and Non-HF-like group. A:
Presenting different distributions of LGE intensity and B: GLCM (Grey Level Co-Occurrence
Matrix) contrast for homogeneity.
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Paediatric Cardiology, University Hospital Erlangen, Erlangen,
Germany; 5Clinic for Paediatric Cardiology, Heart Centre, University of
Leipzig, Leipzig, Germany; 6Department for Paediatric Cardiology,
Saarland University Medical Center, Homburg, Germany; 7Department
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of Ruhr University Bochum, Bad Oeynhausen, Germany; 10Department
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Care, Ludwig Maximilians University of Munich, Munich, Germany;
12Pediatric Cardiology, University Hospital Ulm, Ulm, Germany;
13Department for Paediatric Cardiology, Universitätsmedizin Göttingen,
Göttingen, Germany; 14Pediatric Cardiology, University Hospital Bonn,
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corporate member of Freie Universität Berlin andHumboldt-Universität zu
Berlin, Berlin, Germany & DZHK (German Centre for Cardiovascular
Research), partner site Berlin, Germany & Deutsches Herzzentrum der
Charité, Department of Cardiology, Angiology and Intensive Care
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Background and Aim:Outcomes in children with myocarditis range
from asymptomatic to severe heart failure. Late gadolinium
enhancement (LGE) and edema in cardiac magnetic resonance
imaging (cMRI) are widely used to assess myocardial affection.
Specific LGE patterns are well-established in adult myocarditis,
whereas data is limited in pediatric patients. Based on the prospec-
tive multicenter registry for suspected myocarditis in children and
adolescents “MYKKE”, our study characterizes LGE and edema
patterns and evaluates their prognostic implications.
Method: Two examiners analyzed 214 initial good-quality cMRI
examinations of pediatric patients with suspected myocarditis,
whichwere performed between 2013 and 2020. Analyses included
LGE, edema, cardiac function, and left ventricle volumetry.
According to the AHA model, location and total number of
affected segments and the affected layer within the wall were
assessed for LGE and edema. Binary logistic regression´s main end-
point was adverse outcome, including death, resuscitation, heart
transplantation, or mechanical circulatory support.
Results: Median age was 15.2 (IQR 11.5-16.5) years with a left
ventricular ejection fraction (LVEF) of 60.9 (49.7-66.7). LVEF
varied significantly regarding age (p<0.001), with patients aged
≤ 5 years demonstrating lower LVEF (27.4% (20.0-58.5) vs.
62% (57.2-67.1) in ≥ 12-year-old patients). Myocardial LGE
was found in 128/214 patients (59.8%), and edema was detected
in 70/214 patients (32.7%). The number of LGE- and edema-
affected segments did not differ significantly regarding age groups.
Patients ≥ 12 years presented with more epicardial-affected LGE
segments than younger children. In 26 patients (12.1%) we
observed the combined endpoint. In a multivariate model, the
extent of endocardial edema, age, and the left ventricular end-

diastolic volume relative to body surface area (LVEDV/BSA) pre-
dicted the primary endpoint with an area under the curve of
81.1%. The figure provides a formula allowing the patient-specific
risk calculation. The formula needs further validation.
Conclusions: LGE and edema patterns, cardiac function, and out-
come differed in children with suspected myocarditis depending
on age. Endocardial edema extent, age, and LVEDV/BSA help
to predict adverse outcome.

Keywords: myocarditis, children, late gadolinium enhancement,
edema, pattern, risk

OP-006
Myocardial and liver T1 mapping and circulating fibrosis
biomarkers in children with fontan circulation
Barbara Elisabeth Ursula Burkhardt1, Beate Rücker1, Alessia Callegari1,
Martin Hersberger2, Julia Geiger3, Fraser Maurice Callaghan3, Christian
Johannes Kellenberger3 and Emanuela Regina Valsangiacomo Büchel1
1Division of Pediatric Cardiology, Pediatric Heart Center, Department of
Surgery, University Children’s Hospital Zurich, Switzerland;
2Department of Laboratory Medicine, University Children’s Hospital
Zurich, Switzerland; 3Department of Diagnostic Imaging, University
Children’s Hospital Zurich, Switzerland

Background and Aim: Fontan patients are at risk of cardiac fibrosis
from the underlying disease and cardiopulmonary bypass (CPB)
surgeries, as well as liver fibrosis from chronically elevated hepatic
venous pressure. To determine whether myocardial and liver T1
and circulating fibrosis biomarkers are related in this population.
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Representative Patient Cases of Different Age Groups and Multivariate Analysis 
Results of Significant Risk Factors

Section A shows late gadolinium enhancement and edema sequences of two patients of 
different age groups. The 3-year-old patient showed LGE findings only in the mid-inferior 
segment and edema in the neighboring mid-inferior segment. Clinically, this patient suffered 
from heart failure, with an LVEF of 11%. The 14-year-old patient showed LGE findings in the 
mid-inferoseptal and patchier in the basal and mid-anterolateral segments. The mid-
ventricular short- and long-axis views show further affection in the mid-anterior, inferolateral, 
and inferior segments. Section B shows the results of the multivariate analysis. Age, 
LVEDV/BSA, and endocardial edema involvement significantly influenced the prognosis for 
the combined primary endpoint. The provided formulas calculate the risk to reach the 
endpoint. 4CV, 4-chamber view; SA, short axis view; LA, long axis view; LVEDV/BSA, left 
ventricular end-diastolic volume relative to the body surface area; n edema endo, number of 
endocardial edema-affected segments; e, Euler's number (~2,7182). 
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Method: Children in Fontan circulation prospectively underwent
magnetic resonance imaging and blood tests of C-telopeptide
for type I collagen (CITP), type III procollagen aminoterminal
propeptide (PIIINP), insulin-like growth factor-binding protein
7 (IGFBP-7), tissue inhibitor of metalloproteinases (TIMP1,
TIMP4), fatty acid binding protein 4 (FABP-4), growth differen-
tiation factor 15 (GDF-15), soluble suppression of tumorigenicity
2 (sST2), protein delta homolog 1 (DLK1), andmatrixmetallopro-
teinase 2 (MMP2). T1 mapping with a modified Look-Locker
sequence was performed at 1.5T before and after gadolinium
administration, on a mid-ventricular short-axis slice and axially
for the liver. Liver T1 was averaged over 3 regions of interest.
Extracellular volume (ECV) was calculated using same-day
hematocrit. Normal distribution was assessed, then Pearson’s or
Spearman’s correlations were used. Groups were compared by
t-test or Mann-Whitney-U test.
Results: Fourty-nine Fontan patients (30 male, age 13.5 +/- 3.1
(range 8-19) years) participated, 24 with a single left ventricle
(LV) and 25 with a single right ventricle (RV). Patients had under-
gone a median of 3 (interquartile range 2-3) CPB surgeries.
Native myocardial T1 in Fontan patients (1023 +/- 47 ms) was
within reference values and not age-dependent, but liver T1
was higher with increasing patient age (r=0.336; p=0.039).
Native myocardial and liver T1 and myocardial ECV did not cor-
relate with CITP, PIIINP, IGFBP-7, TIMP1, TIMP4, FABP-4,
GDF-15, sST2, DLK1, or MMP2. Liver ECV correlated with
sST2 (r=-0.393; p=0.032) only. Native myocardial T1 (1037ms
vs. 1008ms; p=0.036) and liver ECV (49.4% vs. 40.7%;
p=0.006) were higher in single RV than single LV anatomy, while
no difference was found for myocardial ECV (28.6% vs. 27.8%;
p=0.087) or for native liver T1 (730ms vs. 719ms; p=0.549).
Conclusions: Myocardial native T1 may be normal in Fontan
patients and does not correlate with circulating fibrosis biomarkers.
In contrast, liver T1 increases with age even during childhood, and
liver ECV relates to ventricular morphology and sST2.

Keywords: T1 mapping, single ventricle, fibrosis, myocardium,
liver

OP-007
Prognostic value of left atrial strain in pediatric
cardiomyopathies: A multi-centre study
Jolanda Sabatino1, Martina Avesani2, Sara Moscatelli3, Rosalba
De Sarro1, Nunzia Borrelli3, Salvatore De Rosa1, Daniela Concolino1,
Elena Reffo2, Daniele Torella1 and Giovanni Di Salvo2
1University of Catanzaro, Italy; 2University of Padua, Italy; 3Royal
Brompton Hospital of London, UK

Background and Aim:The left atrium is an early indicator of left ven-
tricular (LV) dysfunction. However, the prognostic significance of
left atrial (LA) function, in children with dilated cardiomyopathy
(DCM), hypertrophic cardiomyopathy (HCM), and restrictive
cardiomyopathy (RCM) has not been well established.
This study aimed to assess the prognostic value of LA strain, mea-
sured using 2-D echocardiographic speckle-tracking analyses (2D-
STE), in paediatric cardiomyopathies (CMP).
Method: The study has a multicentre retrospective design and
involved children with cardiomyopathies, who had undergone
standard echocardiographic examinations and 2-D speckle-
tracking analyses, including LV longitudinal peak systolic strain
(LS), and LA peak systolic strain. The primary endpoint was a

combination of sudden or cardiac death, the need for a ventricular
assist device, or cardiac transplantation.
Results: A total of 155 children were included in the study, with an
average age of 8.8 ± 6 years, comprising 50 with DCM, 50 with
HCM, 10 with RCM, and 45 healthy controls (CTRL). Twenty-
two patients (14%) experienced the primary endpoint during a
median follow-up of 5 years. LA peak systolic strain and strain rate
values displayed a consistent and significant decrease with the
severity of diastolic dysfunction. Several factors including left atrial
volume index (LAVI), LV global longitudinal strain (GLS), and LA
reservoir strain, but not left ventricular ejection fraction (LVEF)
and LV global longitudinal strain (GLS), were associated with
the outcome in univariate analysis (all P < 0.05). These indepen-
dent variables were chosen according to univariable analyses and
clinical relevance. LA reservoir strain emerged as a more robust
predictor of the outcome compared to the other echocardio-
graphic variables. In the multivariable model, LA reservoir strain
remained significantly associated with the outcome (HR 0.84,
95% CI (0.72-0.97), p=0.016).
Conclusions: 2D-STE-derived LA reservoir strain serves as a
robust and independent prognostic predictor in children with
cardiomyopathies, surpassing the predictive capacity of LV GLS,
LVEF, and LAVI. Therefore, considering LA strain in the manage-
ment of children with CMP may enhance the risk stratification of
the disease and facilitate the planning for early clinical intervention.

Keywords: cardiomyopathies, left atrial strain
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OP-008
The practice of balloon atrial septostomy in the current
ERA. A survey by the juniormembers of the interventional
working group of the AEPC
Gauri Nepali1, Domenico Sirico2, Enrico Piccinelli3, Pia Cassanello4,
Michal Galeczka5, Regina Bokenkamp6, Gianfranco Butera8 and
Thomas Krasemann7
1Depatment of Paedaitric Cardiology, Birmingham Childrens Hospital,
Birmingham, UK; 2Department for Women’s and Children’s Health,
Paediatric Cardiology Unit, Padova University Hospital Via Nicolò
Giustiniani 2, 35128, Padua (PD), Italy; 3Cardiology,Cardiac Surgery
and Heart Lung Transplantation; ERN GUARD HEART: Bambino
Gesù Hospital and Research Institute, IRCCS, Rome, Italy; 4Paediatric
Cardiology Department, Hospital Sant Joan de Deu, Barcelona Spain;
5Department of Paediatric Cardiology and Congenital Heart Defects,
FMS in Zabrze, Medical University of Silesia, Silesian Centre for Heart
Diseases, Zabrze, Poland; 6Department of Paediatric Cardiology, Leiden
University Medical Center, Leiden, The Netherlands; 7Sophia
Kinderziekenhuis, ErasmusMCRotterdam, Dept. of Pediatrics, Division
of Pediatric Cardiology Rotterdam, The Netherlands; 8Department of
Paediatric Cardiology,Bambin Gesù Hospital IRCCS, Rome, Italy

Background and Aim: Balloon atrial septostomy (BAS) is a time-sen-
sitive procedure that improves oxygen levels in newborns with
cyanotic congenital heart diseases. There is significant variability
regarding procedural setting and technique among different
centers and the recent unavailability of compliant Rashkind bal-
loon catheters might have played a role in changing local BAS pro-
tocols. To investigate current BAS practice with non-compliant
balloon.
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Method:AEPC Junior members created a 29-question survey, vali-
dated by pediatric cardiology experts. Distributed online, Excel
was used to analyze responses.
Results: The survey collected responses from 36 centers in Europe
and the UK. Most participants (83%) work in tertiary care centers.
The majority of the respondents were consultant interventional
cardiologists (38%) and interventional cardiology fellows (24%).
BAS is performed by a general pediatric cardiologist in 13% of cen-
ters. 89% of themwere under age 40. BAS is carried out exclusively
in the cath lab (53%) or in the ICU (19%). 62% of centers perform
BAS in the cath lab using fluoroscopy and 2D-echocardiography
to guide the procedure. The femoral vein is themost common vas-
cular access site (67%), with 75% of centers using an introducer
sheath to gain access. Nearly half participants (51%) report the
use of a diagnostic catheter and 78% the use of guidewire to access
the left atrium. After the recall of theMedtronic catheter in August
2020, 57% of participants reported changes in the procedure of
BAS regarding either the setting and/or the technical steps. The
majority of respondents (78%) reported an intermediate, low or
very low level of satisfaction with the currently available catheter
balloons on the market.
Conclusions: There is significant variability in the BAS procedure as
performed in different centers. It is performed mainly by the inter-
ventional cardiologists, in the cath lab. The recall of the last avail-
able compliant Rashkind catheter has been a significant factor in
driving most centres towards this approach. Given the apparent
variability and changes in BAS practices, it is essential to undertake
a multicenter study to evaluate the safety and effectiveness of the
procedure with non-compliant balloons.

Keywords: Balloon Atrial Septostomy, Survey, Junior AEPC
members

OP-009
Transcatheter atrial flow regulator device implantations in
restrictive cardiomyopathy: Bridge to transplantation or
destination therapy
Georg Hansmann1, Sven Dittrich1, Anna Sabiniewicz4 and
Robert Sabiniewicz4
1Department of Pediatric Cardiology, Friedrich-Alexander-University
Erlangen-Nürnberg, Erlangen, Germany; 2Department of Pediatric

Cardiology and Critical Care, Hannover Medical School, Hannover,
Germany; 3European Pediatric Pulmonary Vascular Disease Network,
Berlin, Germany; 4Department of Pediatric Cardiology and Congenital
Heart Disease, Medical University of Gdańsk, Gdańsk, Poland

Background and Aim: The PRELIEVE study reported atrial flow
regulator (AFR) implantations in patents > 65yrs old with
HFpEF and HFrEF. We published 3 first-in-human cases of
AFR-device implantation in restrictive cardiomyopathy
(RCM), when LV dysfunction results in LA hypertension and
postcapillary pulmonary hypertension (PH) (doi: 10.1016/j.jac-
cas.2022.05.010). Here, we report 1-4 year-clinical follow up of
7 RCM-post-AFR patients.
Method: Transcatheter AFR-implantations were performed in 7
children with RCM (age 3.5-13yrs) to create a restrictive LR-
shunt (fenestration 6 or 8mm;Fig. 1). No procedure-related com-
plications were observed.
Results: Patient #1 (P1; 13yr old F in NYHA-FC 3) greatly ben-
efited clinically, and she had reduction of LA volume by 52%
(CMR) 2 weeks after AFR-implantation. 8 months later, her
mPAP had decreased from 30 to 19mmHg (no PH). 27 months
after AFR-implantation, P1 is in excellent condition (NYHA-
FC 2, interatrial dP=8mmHg), on eplerenone, clopidogrel and
iron. P2 was a 11yr old girl with RCM/genetic syndrome in
NYHA-FC4. The AFR immediately reduced PAWP from 29
to 21mmHg, and the patient improved clinically. She was not a
Tx candidate and died 25 months after the procedure. P3 (6yr
old F) had clinical and hemodynamic improvement after AFR-
implantation, and converted from HLTx to HTx listing. She suc-
cessfully underwent HTx 17 months after AFR-implantation. P4
was a 4yr old girl who decreased her mPAP from 38 to 33 mmHg
and PAWP from 29 to 23 mmHg, 10min. after AFR-implanta-
tion. P5 (3.5yr old F) had mPAP 27 and LVEDP 25 mmHg at
the time of AFR-implantation (pending 1yr-follow up). P6 was
a 11yr old girl who was on BVAD for 22 months. AFR decreased
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Figure 1

Transcatheter AFR device implantation

Interventional, percutaneous implantation of the Atrial Flow Regulator-Device in a 13 year 
old female with restrictive cardiomyopathy, heart failure with preserved ejection fraction
(HFpEF), and mild pulmonary hypertension (PH).
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mLAP from 28 to 18 mmHg. She underwent successfull HTx 19
month later. P7 (15yr old F) had clinical and hemodynamic
improvement after AFR implantation. Re-dilation of AFR 3 years
later reduced mLAP from 17 to 13 mmHg. She is currently evalu-
ated for HTx-listing.
Conclusions: AFR-implantation in RCM is safe and can prevent
progressive postcapillary PH/PVR-elevation that would preclude
heart transplantation (HTx) and require HLTx-listing. AFR-
device implantation can be considered as bridge to HTx in young
patients with fatal RCM, and destination therapy in those who are
not HTx candidates.

Keywords: restrictive cardiomyopathy (RCM), Atrial Flow
Regulator (AFR), interatrial device, heart failure, interventional
cardiology
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30 Years’ experience in percutaneous pulmonary artery
interventions in transposition of the great arteries after the
arterial switch operation
Renée S. Joosen1, Roel L.f. Van Der Palen2, Floris E.a. Udink
Ten Cate3, Michiel Voskuil4, Gregor J Krings1, Nico A Blom5,
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Cardiology, Leiden University Medical Center, Leiden, the Netherlands;
Center for Congenital Heart Disease Amsterdam-Leiden, the
Netherlands; 3Department of Pediatric Cardiology, Amalia Children’s
Hospital, Radboud University Medical Center, Nijmegen, the
Netherlands; 4Department of Cardiology, University Medical Center
Utrecht, Utrecht, the Netherlands; 5Department of Pediatrics, Division of
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Background and Aim: Pulmonary artery (PA) stenosis is common
after arterial switch operation (ASO) for transposition of the great
arteries (TGA). The effects of percutaneous interventions and
differences between balloon angioplasty (BA) and stents on right
ventricular and PA pressures are fairly unknown.We described
our 30-years’ experience in percutaneous PA (re)interventions
after ASO.
Method: All TGA patients who underwent ASO between 1977
and 2022 in two Dutch congenital heart centers were included
in this multicenter retrospective study. Perioperative ASO data,
pre and post-interventional invasive pressures, gradients and esti-
mated echocardiographic gradients were analyzed.
Results: Seventy-seven out of 960 (8%) TGA patients underwent
186 site-specific percutaneous PA (re)interventions after ASO.
ASO time era’s 1977-1989 (OR 0.207;95% CI 0.082-0.525;
p=0.001) and 2010-2022 (OR 0.356;95% CI 0.197-0.640;
p=0.001) were independent risk factors for PA interventions.
Invasive post-interventional pressures and gradients were lower
after stents compared to BA (RV pressure:47±14 vs 58±11; right
PA (RPA)-PA gradient:11±11 vs 25±12, p<0.05; RV/systemic
ratio:0.4±0.1 vs 0.6±0.2, p<0.001). Stents were associated with
successful PA (re)interventions (OR 6.650;95% CI 2.660-
16.623;p<0.001). In addition, 77% of the patients with unilateral
PA stenosis (LPA 41%, RPA 59%) showed increased RV pressure
(>30mmHg) and RV/systemic ratio improved post-intervention
(0.5±0.2 vs. 0.6±0.2, p<0.05). We reported 19 complications
(14.5%). Most complications were minor. Two post-procedural
deaths were reported.

Conclusions: PA stenosis is common in TGA patients after ASO and
stent treatment is superior to BA.Unilateral PA stenosis can already
impact RV pressures. PA (re)interventions can be performed safely
but caution for serious complications is warranted.

Keywords: transposition of the great arteries, arterial switch oper-
ation, intervention, pulmonary stenosis

OP-011
Acute changes in pulmonary capillary wedge pressure
physiology following transcatheter pulmonary valve
replacement
Catalina Vargas Acevedo, Jenny Elizabeth Zablah, Natalie Soszyn,
Ernesto Mejia, Joseph Kay and Gareth John Morgan
Department of Pediatric Cardiology, University of Colorado, The Heart
Institute, Children’s Hospital Colorado, Aurora, CO

Background and Aim: After transcatheter pulmonary valve replace-
ment (TPVR), changes in left ventricular loading conditions can
result in increased pulmonary capillary wedge pressure (PCWP).
Understanding and defining this hemodynamic effect may allow
more accurate prediction of hemodynamic instability, effect the
resulting management plans, and may lead to an overall improve-
ment in clinical outcomes. Our aim was to describe the relation-
ship between pre- and post-procedural PCWP, or acute changes
in PCWP, and outcomes after TPVR.
Method:Wepresent a single center, retrospective cohort of patients
that underwent TPVR at the University of Colorado in whomwe
recorded a pre- and post-TPVRPCWPmeasurement. Three out-
comes were considered: need for ventilatory support, prolonged
length of stay (>48 hours) and death. Abnormal wedge physiology
was defined as an elevated pre-PCWP (>10 mmHg) or an increase
(delta-PCWP) of at least 5 mmHg after TPVR. ROC analysis was
conducted for each outcome with four test variables: pre- and
post-PCWP, delta-PCWP, and percent change in PCWP.
Results: A total of 76 patients were included with a median age at
procedure of 20 years of age (IQR 14.0-35.8, and range 6-69). Of
all patients included, 36 (42.1%) were considered to have abnormal
wedge physiology, and 44 (57.9%) were considered to have nor-
mal wedge physiology. In theROC analysis, there was a significant
association between the need for post procedural ventilatory sup-
port and pre-PCWP >10.5 mmHg (AUC 0.724, sensitivity 67%,
specificity 82.12%, +LR 3.76, -LR 0.4) and post-PCWP >11.5
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mmHg (AUC 0.804, sensitivity 100% and specificity 68.5%, +LR
3.17, -LR 0.4), as well as a weak association with delta-PCWP
>4.5 mmHg (AUC 0.687, sensitivity 67%, specificity 82.2%,
+LR3.76, -LR 0.4).
Conclusions: Understanding the relationship between PCWP and
short-term outcome aids clinical decision-making and patient care.
Both pre- and post-PCWP, as well as an acute change, are mea-
surements that may offer predictive value in assessing the need for
post-procedural death, ventilatory support, and prolonged length
of stay. However, further studies are necessary to validate these
findings.

Keywords: transcatheter pulmonary valve replacement, congeni-
tal heart disease, pulmonary capillary wedge pressure.
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Treatment of RVOT dysfunction in the ERA of self-
expandable valve: Initial results from the italian registry
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and Gianfranco Butera1
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Milanese, Milano, Italy; 3Ospedale del Cuore, Massa, Fondazione
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Margherita, Torino, Italy; 7Ospedale Vincenzo Monaldi, Napoli, Italy

Background and Aim: The introduction of self-expandable valves
could have a significant impact on the feasibility of transcatheter
treatments of RVOT dysfunction. Venus P valve is the first
autoexpadable Valve that received CE mark in 2022. Here, we
report on the data about patients needing pulmonary valve
implantation at the beginning of the autoexpandable valves era
in Italy.
Method: Seven italian Centers were included in the study. The data
of the patients who underwent a surgical or percutaneous valvo-
lization from May 2022 to September 2023, were collected.
Indications for valvolization was based on recently published
guidelines.
Results: During this period, 231 Patients underwent pulmonary
valve implantation, 124 (54%) surgically and 107 (46%) percuta-
neously. Among 107 patients, who underwent a percutaneous
pulmonary valve implantation, 54 (51%) patients received a
Sapien Valve, 16 (15%) Patients a Melody valve, 3 patients a
Myval (3%) and 34 (31%) patients an autoexpandable valve. A
venus P valve was implanted in 33 patients, while an Alterra
was implanted in one patient through a compassionate use.
Mean age was 35±14 years, and mean weight 63 ± 22 Kg.
Almost all the patients were affected by Tetralogy of Fallot. At siz-
ing balloon, mean RVOT diameter was 34 ± 7 mm. Only one
procedural complication occurred: one patient had pulmonary
bleeding that resolved spontaneously. At follow up of 50 ± 90 days
all the patients are in good clinical condition. Nine patients under-
went a CT scan at three months and in 4 patients a partial throm-
bosis of one of the valvar cusps was detected with no
haemodynamic.
Conclusions:At the beginning of self-expandable valves almost 31%
are treatable by using a transcatheter approach with good results.
Further studies are needed to analyze how this technology will
change the impact of transcatheter approach in treating RVOT
dysfunction.

Keywords: RVOT dysfunction, Autoexpandable valves

OP-013
Outcome of manually modified microvascular plugs to
pulmonary flow restrictors in various congenital heart
disease
Mahmoud Alsoufi and Mohamed Kasem
Aljalila Children Specialty Hospital

Background and Aim: The development of microvascular plugs
(MVPs) has enabled novel transcatheter deliverable endoluminal
pulmonary flow restrictors (PFRs) with the potential to treat new-
borns and infants with life-threatening congenital heart diseases
(CHDs) in a minimally invasive manner. We present our experi-
ence to evaluate the efficacy of this concept in controlling pulmo-
nary blood flow in various CHDs.
Method: Retrospective clinical data review of patients with CHD
and pulmonary over-circulation who received bilateral PFRs
percutaneously.
Results: Twenty-eight PFRs (7 MVP-5Q, 12 MVP-7Q, and 9
MVP-9Q) were finally implanted in 14 patients with a median
age of 1.6 months (IQR, 0.9–2.3) and a median weight of 3.1
Kg (IQR, 2.7–3.6). Nine patients had large intra-cardiac left-
to-right shunts (including 3 with fatal trisomy and palliative pro-
grams), 2 had borderline left ventricles, 2 had Taussig-Bing
anomaly, and one had a hypoplastic left heart. Four patients had
concomitant ductal stenting. TwoMVP-5Qswere snare-removed
and upsized toMVP-7Q. Patients experienced a significant drop in
oxygen saturation and Qp/Qs. All patients were discharged from
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Figure 1

Figure 1A. Abnormal wedge physiology was defined as pre-PCWP>10 mmHg or delta-
PCWP>5 mmHg. IQR: interquartile range; RV: right ventricle; RVEDp: right ventricular end 
diastolic pressure; PA: pulmonary artery; RVOT: right ventricular outflow tract; PCWP: 
pulmonary capillary wedge pressure; CO: cardiac output; ICE: intracardiac 
echocardiography. ROC analysis for three outcomes (death, ventilatory support and 
prolonged length of stay) with four test variables: pre-pulmonary capillary wedge pressure 
(PCWP), post-PCWP, percent change in PCWP and the difference between pre and post 
PCWP (Delta PCWP). Figure 1B. Ventilatory support was defined as any type of high flow 
oxygen device or advance ventilatory support; prolonged length of stay was defined as more 
than 48 hours after procedure.
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the ICU after a median of 3.5 days (IQR, 2–5.8) postoperative.
Five patients had routine inter-stage catheterization and no device
embolization or pulmonary branch distortion was seen. Fourteen
(50%) PFRs were surgically explanted uneventfully on amedian of
4.3 months (IQR, 1.2–6) post-implantation during biventricular
repair in 6 patients and stage-2 palliation in one patient. The latter
died 1 month post-operative from severe sepsis. Four patients are
scheduled for surgical PFR removal and biventricular repair. Two
patients with trisomy 18 died at 1 and 6.8 months post-procedure
from non-cardiac causes. One patient with trisomy 13 is alive at 2.7
months post-procedure.
Conclusions: It is feasible to bespoke MVPs and implant them as
effective PFRs in various CHDs. This approach enables staged left
ventricular recruitment, comprehensive stage-2 or biventricular
repair with lower risk by postponing surgeries to later infancy.
Device explantation is uneventful, and the outcomes afterward
are promising.

Keywords: congenital heart disease, microvascular plug, pulmo-
nary artery band, pulmonary flow restrictor, transcatheter inter-
vention

OP-014
Off-label use of the lifetech konar-MF VSD occluder
for transcatheter closure of patent ductus arteriosus: A
multicentre experience
Naychi Lwin1, Caroline Ovaert2, Sophie Malekzadeh Milani3,
Céline Grunenwald1, Thomas Krasemann4, Stanimir Georgiev5,
Alain Fraisse6, Lorenzo Scarduelli2, Lisa Bianco6, Stéphanie Douchin7,
Sébastien Hascoët8, Zakaria Jalal9, Peter Kramer10, Stephan Schubert11

and Alban Elouen Baruteau1
1CHU Nantes, Nantes, France; 2CHU Marseille, Marseille, France;
3M3C-Necker, Paris, France; 4Sophia Children’s Hospital, Rotterdam,
The Netherlands; 5German Heart Centre Munich, Munich, Germany;
6Royal Brompton Hospital, London, United Kingdom; 7CHU
Grenoble-Alpes, Grenoble, France; 8M3C-Hôpital Marie-Lannelongue,
Le Plessis-Robinson, France; 9CHU Bordeaux, Bordeaux, France;
10Deutsches Herzzentrum der Charité, Berlin, Germany; 11Ruhr
University Bochum, Bad Oeynhausen, Germany

Background and Aim: Transcatheter patent ductus arteriosus (PDA)
closure can be challenging in patients with large PDAs and/or
unusual ductal anatomy. We aim to assess efficacy and safety of
the off-label use of the new multifunctional occluder (MFO,
Lifetech Konar-MFTM) in PDA closure.
Method: Patients in whom PDA closure was attempted with the
MFO device in 11 tertiary pediatric cardiology centers (4 coun-
tries, 2018-2023) were retrospectively analyzed to review pro-
cedural outcomes.

Results: A total of 45 interventions were recorded in 43 patients (3
adults) with a hemodynamically significant ductus. Of the 41
(91%) children [median age: 0.7 year (range:0.2-17.3), median
procedural weight: 6.9kg (range:1.7-32)], 7 (16%) were ex-pre-
term and 18 (40%) weighted <6kg. PDA was large [ductal diam-
eter: 3.5mm (range:1.6-9)], hypertensive in 21 (49%, pulmonary
artery (PA) pressures >2/3 systemic) and mainly conical
(Krichenko type A: 58%). Of note, PDA was window-type or
complex in 36% (Type B: 18%, Type D: 18%). Procedure was per-
formed under both fluoroscopy [median fluoro time: 10.4min
(range:2.0-34.3)] and transthoracic echocardiography guidance,
with mainly both arterial and venous femoral access (86%) and
either antegrade (73%) or retrograde (27%%) delivery of the device
[MFO 5/3: 4 (9.3%), 6/4: 14 (32.6%), 7/5: 5 (11.6%), 8/6: 4
(9.3%), 9/7: 2 (4.6%), 10/8: 10 (23.2%), 12/10: 3 (7.0%), 14/
12: 1 (2.3%)]. An alternative device had been previously attempted
in 28% cases. Successful device implantation was achieved in 41
(96%) patients with no peri-procedural complication. Early migra-
tion of a 7/5 MFO to the right PA occurred in a 4kg infant with
successful percutaneous retrieval and successful implantation of a
10/8 MFO. A 3.8kg infant had significant residual shunt after
8/6 MFO implantation, which was percutaneously snared and
retrieved 5 weeks later with successful implantation of a 9/7
MFO and complete PDA closure. After a median follow-up of
2.6 years (range:0.4-5.9), 2 (4.6%) patients required surgical revi-
sion due to device-related obstruction of the left PA, 6 and 8
months later. The outcome was otherwise uneventful.
Conclusions: In the first multi-institutional series, off-label use of
the MFO device for transcatheter closure of challenging PDAs
may be a safe and efficient therapeutic strategy.

Keywords: Patent ductus arteriosus, multifunctional occluder,
transcatheter closure

OP-015
Overexpansion of the edwards sapien 3 in the native right
ventricle outflow tract: A retrospective single center
experience
Luca Giugno1, Francesco Sturla2, Omar Oliva4, Alice Moroni4,
Giulia Pasqualin1, Angelo Fabio D’aiello1, Emiliano Votta2,
Luciane Piazza1, Mario Carminati1 and Massimo Chessa3
1Department of Pediatric and Adult Congenital Cardiology, IRCCS
Policlinico San Donato, San Donato Milanese, Italy; 23D and Computer
Simulation Laboratory, IRCCS Policlinico San Donato, San Donato
Milanese, Italy; Department of Electronics, Information and
Bioengineering, Politecnico di Milano, Milano, Italy, Department of
Electronics, Information and Bioengineering, Politecnico di Milano,
Milano, Italy; 3Department of Pediatric and Adult Congenital
Cardiology, IRCCS Policlinico San Donato, San Donato Milanese,
Italy, Faculty of Medicine and Surgery, Vita Salute San Raffaele
University, Milano, Italy, European Reference Network for Rare and Low
Prevalence Complex Diseases of the Heart: ERN GUARD-Heart,
Amsterdam, Netherlands; 4Department of Clinical and Interventional
Cardiology, IRCCS Policlinico San Donato, San DonatoMilanese, Italy

Background and Aim: Transcatheter pulmonary valve implantation
(TPVI) is recommended to treat the dysfunctional right ventricular
outflow tract (RVOT) but, not infrequently, native RVOTs with
borderline dimensions may require valve overexpansion. We
herein sought to evaluate TPVI feasibility with Edwards Sapien
3 (S3) valve overexpansion in the native enlarged RVOT.
Method: Retrospective analysis was performed on 43 patients
undergoing TPVI with S3 valve in the dysfunctional native
RVOT, retrieving baseline characteristics, procedural TPVI data
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and follow up records. If available, in patients submitted to TPVI
with overexpanded 29 mm S3 valve, preoperative computer
tomography (CT) was retrieved to pinpoint the specific character-
istics of the RVOT anatomy.
Results:TPVI with S3 valve expanded at nominal inflation volume
was performed in 29 patients (group 1) while the remaining 14
patients (group 2) underwent TPVI with S3 valve overexpansion;
one case of valve embolization was noted. Baseline characteristics
and pre-TPVI evaluation were comparable, but RVOT size was
larger (p=0.001) at balloon interrogation in group 2. TPVI success
(p=0.15) and 30-day mortality (p=0.33) remained comparable,
with no clinically relevant differences at follow up. CT-based
analysis revealed that hourglass (Type V) landing zone (LZ) shape
was predominant in patients from group 2: the focal LZ dimension
was compatible with the nominal S3 size while LZ cross-sectional
dimensions remarkably exceeded the nominal S3 area and perim-
eter moving towards LZ proximal (p≤0.02) and distal (p=0.004)
extremities.
Conclusions: TPVI with S3 valve overexpansion is feasible in
enlarged native RVOTs with adequate anatomical substrate and
comprehensive characterization of LZ geometry may guide the
decision-making process.

Keywords: Native right ventricle outflow tract, overexpansion,
transcatheter pulmonary valve implantation

Paediatric Cardiovascular Intensive Care

OP-016
Local pulmonary administration of factor VIIA (RFVIIA)
in massive pulmonary haemorrhage in post-operative
cardiac infant
Mohamad Hussam Hamadah1 and Mohamad Saleem Kabbani2
1Section of Pediatric Cardiac ICU, King Abdulaziz Cardiac Center,
Ministry of National Guard –Health Affairs; Riyadh, Kingdom of Saudi
Arabia; 2King Saud bin Abdulaziz University for Health Sciences,
Riyadh, Kingdom of Saudi Arabia

Background and Aim: Diffuse pulmonary haemorrhage is an omi-
nous condition that has a high paediatric mortality rate.
Recombinant activated factor VIIa (rFVIIa) is a powerful haemo-
static agent which has been used intravenously in life-threatening
haemorrhage in variety of conditions in which conventional medi-
cal or surgical therapy are unsuccessful.
Method:We report off-label use of endotracheal rFVIIa for massive
life-threatening respiratory haemorrhage following aspiration and
cardiopulmonary resuscitation in a 3-month-old infant who was
anticoagulated with enoxaparin following corrective cardiac sur-
gery with other comorbidities.
Results:Off-label administration of endotracheal rFVIIa permitted
rapid safe control of massive pulmonary haemorrhage and pre-
vented further detrimental decline in respiratory function with sat-
isfactory outcome.
Conclusions: Off-label use of local rFVIIa, in addition to standard
measures, can help in achieving rapid control of severe pulmonary
haemorrhage.
- Our report promotes an alternate local form of administration of
pro-thrombotic agent (rFVIIa) in a novel fashion to control life-
threatening pulmonary haemorrhage.
- It adds to the existing literature on the increasing use of rFVIIa in
the paediatric cardiac surgical population.

Keywords: Pulmonary haemorrhage, recombinant factor rFVIIa,
cardiac surgery
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OP-017
Assessment of the pulmonary arterial growth and results of
two-stage repair in infants with severe form of tetralogy of
fallot
Alexey Voitov1, Meline Morsina1, Manolis Pursanov2,
Ksenia Rzayeva1, Alexander Bogachev Prokophiev1,
Alexander Chernyavskiy1, Artem Gorbatykh3, Aleksey Arkhipov1,
Nataliya Nichay1 and Sereja Manukyan1
1Department of Congenital Heart Disease, National Medical Research
Center, Novosibirsk, Russian Federation; 2Morozov Children’s
Municipal Clinical Hospital of the Moscow City Health Department,
Moscow, Russian Federation; 3Almazov National Medical Research
Center,Saint-Petersburg, Russian Federation

Background and Aim:Assess of the pulmonary artery growth and the
outcomes of complete repair after palliative treatment in infants
with critical form of Tetralogy of Fallot.
Method: This was prospective randomized two-center study (2019
to 2022). Its included infants with Tetralogy of Fallot who under-
went palliation with either stenting of the right ventricular outflow
tract (stent group, n=21) or modified Blalock-Taussig shunt (shunt
group, n=21).
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Comparative CXR and point of care US imaging within 72 hours of administration of 
endotracheal rFVIIa

Figure 1. Comparative CXR and point of care US imaging within 72 hours of administration 
of endotracheal rFVIIa following cardiac arrest and pulmonary haemorrhage, in 3- month-old 
infant with repaired congenital heart diseases. EF: ejection fraction; LV: left ventricle; US: 
ultrasound. Figure 2. Timeline diagram outlining patient’s hospital clinical course over 
[4] months period in 4-month-old cardiac infant post neonatal corrected complex cardiac 
surgery with pulmonary haemorrhage treated with local endotracheal rFVIIa. ASO: arterial 
switch operation; ASD: atrium septum defect; CoA: CoArctaion repair; CPR: 
cardiopulmonary resus citation; PDA: patent ductus arteriosus; Peep: positive end expiratory 
pressure; VSD: ventricular septum defect
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Results: In the stent group Nakata index increase from median
104.2 to 208.6 mm2/m2, while in the shunt group, it increased
from 107.3 to 169.4 mm2/m2 (p<0.01). Mixed model analysis
showed that in stent group the right pulmonary artery growth rate
was 2.05*10-2 z scores/day, which was 3.01 times higher than in
the shunt group. In stent group the left pulmonary artery growth
rate was 2.3*10-2 z scores/day, which was 1.47 times higher than
in the shunt group. In the stent group, there was one noncardiac-
related mortality during the intermediate period. Transannular
patch repair of the right ventricular outflow tract was performed
in 12 patients (60%) in the stent group and in 15 patients
(71.4%) in the shunt group (p=0.52) during complete repair. At
8 cases (40%) in the stent group and 6 cases (28.6%) in the shunt
group, pulmonary artery replacement was performed. Time to
surgical repair was shorter in the stent group (p=0.046), while
the aortic cross clamp time (p<0.01) and cardiopulmonary bypass
time (p<0.01) were significantly shorter in the shunt group.
Conclusions: Right ventricular outflow tract stenting provides
hemodynamic stabilization and uniform growth of the pulmonary
artery compared to modified Blalock-Taussig shunt

Keywords: tetralogy of Fallot, pulmonary artery hypoplasia,
two-stage repair, stenting of the right ventricular outflow tract,
modified Blalock-Taussig shunt

OP-018
Cardiopulmonary bypass priming with allogeneic red
blood cells – analysis of immune mediators and their
alterations following hemofiltration
Aylin Poertecene1, Svea Kleiner1, Leonie Trachte1,
Christoph Kammeyer1, Sebastian Tiedge2, Joerg Optenhoefel2,
Alexander Horke2, Dennhardt Nils3, Nicole Ruebsamen4,
André Karch4, Christine Susanne Falk5, Philipp Beerbaum1 and
Martin Boehne1
1Department of Paediatric Cardiology and Intensive Care, Hannover
Medical School, Hannover, Germany; 2Department of Cardiothoracic,
Transplantation and Vascular Surgery, Hannover Medical School,
Hannover, Germany; 3Department of Paediatric Anaesthesiology,
Hannover Medical School, Hannover, Germany; 4Institute of
Epidemiology and Social Medicine, University Münster, Münster,
Germany; 5Institute of Transplant Immunology, Hannover Medical
School, Hannover, Germany

Background and Aim: The unfavourable ratio between blood vol-
ume and filling volume in paediatric cardiopulmonary bypass

(CPB) systems often requires priming with red blood cell concen-
trate (RBC). Our study focused on the RBC-triggered release of
immune mediators and how hemofiltration affects these mediators
during the priming process.
Method: In a prospective study involving 22 children (3.0-10.5 kg)
undergoing congenital heart surgery, a standardized CPB system
was primarily primed with 125 ml of RBC (age: 7-28 days) and
bicarbonate-buffered hemofiltration solution. Hemofiltration of
the priming was performed before cannulation. 50 immune medi-
ators in the used RBCs, the priming solution before and after
hemofiltration, as well as in the filtrate and preoperative patient
samples were analysed.
Results:Out of 50 mediators, 29 were detectable in over half of the
used RBCs. No correlation was observed between RBC storage
duration and cytokine load. Following circulation in the CPB sys-
tem, the majority of mediators showed a relevant increase in con-
centration and cytokine load. After hemofiltration, while the
concentration of numerous immune mediators remained stable
in the priming, its cytokine load decreased significantly and many
cytokines were detectable in the filtrate. Most cytokines were
found at higher concentrations in patients than in the final priming
solution.
Conclusions:Regardless of the storage duration, numerous immune
mediators were present in the RBCs and increased during the
processing. Hemofiltration as a pretreatment for priming results
in a reduction in cytokine load. The pathophysiological role of
the remaining inflammatory mediators as well as potential strate-
gies to further optimize the priming solution should be evaluated
in subsequent studies.

Keywords: cytokines, cardiopulmonary bypass, hemofiltration,
red blood cell, priming

OP-019
Bridging infants with single ventricle physiology by pig
cardiac xenotransplantation – a new therapeutic possibility
John D Cleveland1, David K Cooper2, Chace Mitchell1 and David
C Cleveland1
1Heart Institute, Children’s Hospital of Los Angeles, Division of
Cardiothoracic Surgery, Department of Surgery, University of Southern
California, Los Angeles, CA, USA; 2Center for Transplantation
Sciences, Department of Surgery, Massachusetts General Hospital/
Harvard Medical School, Boston, MA, USA

Background and Aim: The results of cardiac allotransplantation in
neonates and infants with complex congenital heart disease are
better than in any other age group, with an approximate 60% sur-
vival at 25 years. However, the lack of suitable deceased human
donors is associated with a high mortality of infants on the waitlist
even if a mechanical assist device is used to support the circulation.
The results of staged palliative surgical procedures remain subop-
timal. We are investigating whether an infant could be supported
by the orthotopic transplantation of a gene-edited pig heart until a
deceased human heart becomes available, which in the USA is a
mean period of approximately 4 months.
Method: Pigs with 10 or more genetic modifications are now avail-
able. These gene edits are directed to preventing injury of the heart
by the human immune response and consist of (i) deletion of
expression of the three known pig xenoantigens against which
humans develop cytotoxic antibodies and (ii) insertion of trans-
genes for human protective proteins, e.g., complement- and
coagulation-regulatory proteins. Novel immunosuppressive
therapy based on blockade of the CD40/CD154 T cell co-stimu-
lation pathway successfully prevents T cell rejection and de novo

S1532 Cardiology in the Young: Volume 34 Supplement 2

Development PA

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


antibody production. In addition, survival of the pig graft may be
enhanced by (i) the infant’s relatively immature (and ‘flexible’)
immune system and (ii) the thymectomy that is commonly carried
out during heart transplantation.
Results: In our experience to date, the combination of the trans-
plantation of a gene-edited pig heart and co-stimulation-based
immunosuppressive therapy has resulted in graft survival extending
to a maximum of 8 months, a sufficient time to enable an allograft
to be obtained. Current evidence is that, even if the recipient
becomes sensitized to pig antigens, this would not be detrimental
to the outcome of subsequent allotransplantation.
Conclusions: Successful bridging would provide valuable experi-
ence on which to progress to pig cardiac xenotransplantation as
destination therapy.

Keywords: bridging, heart, pig, xenotransplantation

OP-020
Management and outcomes of ebstein anomaly in neonates
and infants: Own experience
Valentyna Khanenova1, Vadym Tkachuk1, Maryna Meshkova1,
Nadiia Rudenko2 and Illya Yemets1
1Ukrainian Children’s Cardiac Center; 2Shupyk National Healthcare
University of Ukraine

Background and Aim: Ebstein’s anomaly is a complex congenital
heart disease in which the septal and posterior cusps of the tricuspid
valve (TV) are tightly linked to the adjacent myocardium and there
is displacement of the functional TV ring towards the apex of the
heart. To analyze UCCC experience of management and out-
comes of Ebstein anomaly in neonates and infants.
Method: From 1999 to 2023 in UCCC 21 neonates with Ebstein’s
anomaly was admitted in ICU department in a critical condition.
The mean age of patients was 7.5 + 3.3 days. Preoperative diag-
nosis was made by the anatomy of the tricuspid valve: type “B” in 6
patients, type “C” in 11 patients, type “D” in 4 patients. During
the same time period 10 infants with EA were operated on.
Preoperative diagnosis was made by the anatomy of the tricuspid
valve: type “A” in 2 patients, type “B” in 4 patients, type “C” in 4
patients.
Results: In the group of newborns, it was possible to stabilize the
condition thanks to ICU protocols in 9 patients. 3 of them were
operated on in infancy, and 6 - after 1 year without mortality.
12 newborns were operated on in neonatal period due to their
unstable condition. In 7 (58.3%) of them EA was combined with
pulmonary blood flow obstruction of various degrees, and in 1
(8.3%) - with coarctation of the aorta. Early postoperative mortal-
ity in this groupwas 58.3% (7 patients). In the group of infants early
mortality was 30% (3 patients). Average postoperative follow-up
was 3.5 + 2.8 years. During the follow-up visit the clinical con-
dition of the patients was examined, evaluated data of ECG, echo-
cardiography, chest X-Ray and magnetic - resonance imaging of
the heart. In late postoperative period reoperation was performed
in 3 (60%) patients in newborn’s group and 1 (14.2%) patient in
infants group. There was not any late death.
Conclusions: Surgical interventions in newborns and infants have
high operative mortality, while patients operated after one year
and in adulthood have a low mortality rate.

Keywords: Ebstein’s anomaly, neonatal period, infancy.

OP-021
Long term outcomes of infant mitral valve surgery
Segolene Bernheim, Margaux Pontailler, Ayman Haydar,
Damien Bonnet and Olivier Raisky
Congenital and pediatric cardiology, Necker-Enfants Malades-M3C,
APHP, Paris, France

Background and Aim: Outcomes associated with mitral valve sur-
gery in infants are poorly described. Previous studies have indi-
cated high mortality and re-intervention rates following mitral
valve replacement. Very few studies have investigated the long-
term consequences of valvuloplasty in this specific age group.
Objectives: Evaluate patient outcomes with mitral disease (stenosis,
regurgitation or both) who had mitral valvuloplasty or replace-
ment in the first year of life.
Method: Descriptive monocentric retrospective study including all
children with mitral valve repair or replacement under 1 year of
age over a period of 22 years (2001-2023). The outcomes assessed
were: early mortality (at 30 days), late mortality, need for re-
intervention.
Results: 56 patients were identified. Median age at surgery was 147
days andmedian weight was 5.1 kg. Themost frequent mitral mal-
formation was commissural fusion (50%). 39 patients underwent
mitral valve repair and 17 mitral valve replacement. 24 patients
had associated repairs. Mean duration of ICU stay was 7 days
(2-87). Overall median hospital stay was 11 days. 11 patients
had delayed sternal closure and one had veno-venous ECMO.
Ten patients died (mortality rate: 17,9%).Mortality rate before dis-
charge was 7.1%.Overall survival was 96% at 30 days, 86% at 1 year
82% at 3 years. Overall survival was significantly higher in patient
with mitral valve repair compared to mitral valve replacement
(p=0.039). The only mortality risk factor identified was replace-
ment of the mitral valve compare to repair, HR 9 (1.3-94.8;
p=0.038). 23 patients (41.1%) needed re-intervention: 16 had
mitral valve replacement, 6 mitral valvuloplasty and 2 pacemaker
implantations. 7 patients (12.5%) had more than one re-interven-
tion. The re-intervention free survival rate after repair was 81% at 1
year; 65% at 5 years and 46% at 10years. The re-intervention free
survival rate after replacement was 74% at 1 year; 55% at 5 and
10years. A log-rank test showed no difference in re-intervention
free survival between mitral valve repair or replacement.
Conclusions:Mitral valve surgery in infants carries particularly high
risks and is associated with a high rate of reinterventions. Mitral
valvuloplasty has better outcomes in terms of mortality but only
postpones the need for valve replacement.

Keywords: cardiac surgery, mitral valve, valvuloplasty
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OP-022
Circuit and membrane change in pediatric ECMO
in cardiac surgery, experience over 10 years
An Thach Nguyen, Ségolène Bernheim, Ayman Haydar and
Olivier Raisky
Pediatric Cardology, M3C-Necker, Hôpital universitaire Necker-Enfants
malades, Paris, France

Background and Aim: Data on membrane and circuit change on
pediatric patients with extracorporeal membrane oxygenation
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(ECMO) support are still limited. The outcome and indication on
circuit and membrane change remains controversial.
Method: A descriptive retrospective monocentric review included
all patients underwent ECMO from 2013 to 2022 in cardiac inten-
sive care. The primary outcomewas survival after ECMOweaning
and secondary outcome was neurological complications and hem-
orrhagic complications on ECMO.
Results: Over 10 years, 131 patients received ECMO support in
cardiac intensive care. 118 ECMOwere veno-arterial and 13 were
veno-venous. 43 patients (40%) underwent one or more mem-
brane or circuit change (MCG), and 77 patients underwent none.
First MCG happens on average 6 days and second MCG 13 days
after ECMO support. Main indications for MCG were hemolysis
and intra device thrombi. MCG was associated with longer
ECMO duration (5 days versus 14 days) increased hemorrhagic
complication and hemodialysis use, but less neurological compli-
cation. Hemorrhagic and neurological complications were the
only identified independent mortality predictor, but not MCG.
Conclusions: Membrane and circuit change are associated with
longer ECMO run but not with poorer outcome.

Keywords: ECMO, pediatric, neonatal, cardiac surgery, circuit
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OP-023
Safe and effective use of apixaban in paediatric patients
with heartmate 3 ventricular assist device
Joeri Van Puyvelde1, Katrien Vandersmissen1, Dirk Vlasselaers3,
Filip Rega1, Charlotte Van Edom4, Benedicte Eyskens2, Ruth Heying2,
Bjorn Cools2, Thomas Salaets2 and Bart Meyns1
1Department of Cardiac Surgery, University Hospitals Leuven, Leuven,
Belgium; 2Department of Paediatric and Congenital Cardiology,
University Hospitals Leuven, Leuven, Belgium; 3Department of Intensive
Care Medicine, University Hospitals Leuven, Leuven, Belgium;
4Department of Cardiovascular Diseases, University Hospitals Leuven,
Leuven, Belgium

Background and Aim: The growing population of children relying
on the HeartMate 3 (HM 3) ventricular assist device (VAD)
requires effective and safe anticoagulation. Apixaban’s efficacy as
an anticoagulant is being increasingly recognized. These cases
demonstrate the safe and effective utilization of apixaban in paedi-
atric patients with the HeartMate 3 VAD.
Method: Since June 2023, all paediatric patients who received a
HM 3 VAD at our centre were prescribed Apixaban. The initial
dose was 2.5 mg twice daily, adjusted based on Apixaban-specific
anti-Xa chromogenic analysis trough levels (goal > 50 ng/dl).
Additionally, all patients received daily aspirin.
Results: Three patients who received a HM 3 VAD were initiated
on Apixaban. The median age of VAD implantation was 9 years
(range, 9 – 12), with a median weight of 25 kg (range, 18 – 36) and
a median body surface area of 1.00 m² (range, 0.78 – 1.22). The
indication for VAD implantation in all cases was dilated cardiomy-
opathy. Apixaban was started at a median of 13 days after VAD
implantation. There was a total of 345 days of VAD support with
Apixaban anticoagulation, with a median time on Apixaban of 143
days. No thrombotic complications, bleeding, death, or stroke
occurred. All three patients remain on VAD support, awaiting
heart transplantation.
Conclusions: The use of apixaban was found to be effective, with
minimal hemocompatibility-related events. These cases provide

valuable insights into the successful application of apixaban as an
anticoagulant in paediatric patients with HM3 VADs, demonstrat-
ing its potential as a promising alternative to traditional anticoagu-
lant therapies.

Keywords: Apixaban, Heartmate 3, VAD, paediatric, anticoagu-
lation

Cardiac Dysrhythmias and Electrophysiology

OP-024
Arrhythmias in congenital heart disease: A nationwide
cohort study
Eva Havers Borgersen1, Christian Jøns1, Jawad Haider Butt1, Michael
Rahbek Schmidt1, Klaus Juul2, Mathis Gröning1, Chee Woon Lim1,
Annette Schophuus Jensen1, Morten Smerup3, Lars Valeur Køber1 and
Emil Loldrup Fosbøl1
1Department of Cardiology, Rigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark; 2Department of Pediatrics,
Rigshospitalet, Copenhagen University Hospital, Copenhagen,
Denmark; 3Department of Cardiothoracic Surgery, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark

Background and Aim: An increasing number of patients with con-
genital heart disease (CHD) survive into adulthood, resulting in an
expanding population of adults with CHD and an emerging num-
ber of complications including arrhythmias. However, the long-
time risk of arrhythmias remains sparsely investigated and needs
further research.
Method: In this Danish observational cohort study, all patients with
CHD born from 1977 to 2018 were identified using nationwide
registries and followed from date of birth until occurrence of first-
time arrhythmia, emigration, death, or end of follow-up
(December 31, 2018). The risk of arrhythmias was assessed among
patients with CHD and compared with age- and sex-matched
controls from the background population.
Results: A total of 23,464 patients with CHD (50.0% men) were
identified and matched with 93,856 controls from the background
population. During a median follow-up of 17.6 years, 3.1% of
patients with CHD and 0.1% of controls developed arrhythmias
– corresponding to incidence rates (IR) of 1.8 (95% CI 1.6-1.9)
and 0.1 (95%CI 0.05-0.1) per 1,000 PY, respectively, and a hazard
ratio of 32.0 (95% CI 25.5-40.2). The most common arrhythmias
in patients with CHD were advanced atrioventricular block (IR
0.6 [95% CI 0.6-0.7] per 1,000 PY) and atrial fibrillation/flutter
(IR 0.6 [95% CI 0.5-0.7] per 1,000 PY). Patients with
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Cumulative incidence of arrhythmia overall according to type of specific CHD

The figure shows the cumulative incidences of arrhythmias from day of birth stratified
according to type of CHD. CHD: congenital heart disease
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transposition of the great arteries, malformations of the heart
chambers, tetralogy of Fallot, and atrioventricular septal defect
were at highest risk of arrhythmias (Figure).
Conclusions: Patients with CHD are associated with a significantly
higher risk of arrhythmias than the background population. Those
with complex CHD are at particular high risk and warrant
increased attention.

Keywords: Congenital heart disease, arrhythmias, epidemiology

OP-025
Introduction of the low voltage bridge mapping for the
AVNRT RF ablation in children improves outcomes and
safety of the procedure
Tomasz Marcin Książczyk, Radoslaw Pietrzak, Klaudia Obsznajczyk,
Magda Franke and Bożena Werner
Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim: The low voltage bridge mapping (LVBM) is
an approach to AVNRT ablation that has been postulated in
recent years to facilitate and improve safety of the procedure. It
has been well described by Drago et al. in combination with cry-
oablation and proved to be both very effective and safe. In our
center AVNRT ablations were performed using traditional
approach with use of RF and CARTO mapping system.
LVBM in children has been well described with cryoablation
but not with RF. LVBM has been introduced in our center from
the April 2023 and is now routinely used for all AVNRTRF abla-
tions. The aim of this study was to analyze how the introduction of
the LVBM influenced results of the pediatric AVNRT ablations
using the RF current.
Method: We performed a retrospective analysis of all AVNRT
ablations performed in our center using LVBM (April to
November 2023) compared to all AVNRT ablations that were
performed using traditional approach, (January 2020 to March
2023). In our center both approaches consist of using CARTO
mapping system.
Results:The study group (LVBM) consisted of 19 patients and con-
trol group consisted of 43 children. Both groups did not differ sig-
nificantly with regard to age (median 15.1 years in LVBM group vs
15.1 years in control) and body weight (median 61,5kg in study
group vs 60kg in controls). In the LVBM group total time of
RF applications was significantly shorter than in the control group:
median of 108sec vs 210sec (p<0.05). Number of RF applications
was smaller in the LVBM group: median of 5vs10 in controls
(p<0.05). Total procedural time was not significantly shorter in
the study group: mean of 71min vs 79min (p=0.26). Acute pro-
cedural success rate was 100% in LVBM vs 93% in controls
(p=0.55). There were no complications reported in neither of
groups.
Conclusions: The introduction of the LVBM in RF AVNRT abla-
tions in children allows to limit the number of RF applications
required and shortens the total RF application time, without

prolonging the procedure time. Our experience shows LVBM
can be effectively used also in RF ablations of AVNRT.

Keywords: AVNRT, low voltage bridge mapping, RF ablation

OP-026
Clinical characteristics and outcomes of pediatric patients
with long QT syndrome: A korean multicenter cohort
study
Mi Kyoung Song1, So Yun Jun1, Junghye Kwon2, Ji Eun Ban2, Young
Hye Ryu1, Seung Min Baek1, Ah Young Kim3, Mi Jin Kim4, Jae
Suk Baek4, Ja Kyoung Yoon5, Hee Joung Choi6, Min Jung Cho7, Chang
Sin Kim3, In Soo Choi8, Jihye You9, Joung Hee Byun10, Hye
Rim Lee11, Jae Yoon Na12, Jue Seoung Lee13, Young Kuk Cho14, Joo
Won Lee15, Lucy Youngmin Eun16, Eun Jung Bae1 and June Huh2
1Department of Pediatrics, Seoul National University College of
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Medical Center, Sungkyunkwan University School of Medicine, Seoul,
Republic of Korea; 3Division of Cardiology, Department of Pediatrics,
Severance Hospital, Yonsei University College of Medicine, Seoul,
Republic of Korea; 4Department of Pediatrics, University of Ulsan College
of Medicine, Seoul, Republic of Korea; 5Department of Pediatrics, Sejong
General Hospital, Bucheon, Gyeonggi-do, Republic of Korea;
6Department of Pediatrics, Keimyung University School of Medicine,
Daegu, Korea; 7Department of Pediatrics, Gyungsang National
University Changwon Hospital; 8Department of Pediatrics, Chonnam
National University Medical School, Gwangju, Korea; 9Deptartment of
Pediatrics, Jeonbuk National University Medical School, Jeonju, Korea;
10Department of Pediatrics, Pusan National University Yangsan
Hospital, Pusan National University School of Medicine, Yangsan;
11Department of Pediatrics, Pusan National University Hospital, Pusan;
12Departments of Pediatrics, Hanyang University College of Medicine,
Seoul, Republic of Korea; 13Department of Pediatrics, Korea University
College of Medicine and Korea University Medical Center, Seoul, Korea;
14Department of Pediatrics, College of Medicine Chosun University,
Gwangju, Korea; 15Departments of Pediatrics, Seoul National University
Bundang Hospital, Bundang, Korea; 16Department of Pediatrics,
Gangnam Severance Hospital, Yonsei University College of Medicine,
Seoul, Republic of Korea

Background and Aim:Congenital long QT syndrome (LQTS) is the
most common inherited arrhythmic syndrome, which can results
in fatal arrhythmia and sudden cardiac death in the young age.
Despite numerous studies, reports on Asian patients with long
QT syndrome are scarce. The aim of this study was to elucidate
the clinical characteristics and outcomes of patients with long
QT syndrome from a Korean multicenter study.
Method: We conducted a retrospective multicenter cohort study
for the pediatric patients with inherited arrhythmia syndrome,
including 16 pediatric cardiology centers in Korea from March
2022 to October 2023. Among the 350 patients with inherited
arrhythmia syndrome diagnosed at < 19 years, 227 LQTS patients
were identified.
Results: Fifty two percent of patients were male. The mean age of
patients at diagnosis was 7.8±5.6 years with a mean follow-up
duration of 6.0±5.2 years. Among the 193 patients who under-
went genetic testing, 62% had pathogenic or likely pathogenic var-
iants in LQTS-related genes. The most common variant was
KCNQ1 (56%), followed by KCNH2 (20%), SCN5A (12%),
KCNJ2 (6%), CACNA1C (4%), and CAML2 (1%). Jervell and
Lange-Nielsen syndrome were found in 7 patients. Symptoms
at diagnosis included unexplained syncope (34%), aborted cardiac
arrest (12%), and seizure (9%). Twenty-six percent were
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asymptomatic. An implantable cardioverter-defibrillator (ICD) was
implanted in 40 patients (17%) at the age of 11.8±6.9 years for pri-
mary prevention in 7 (17%) and secondary prevention in 33 (83%).
Appropriate shocks were delivered in 20 patients (50%). Life threat-
ening arrhythmic event (LAE) occurred in 27 patients (12%);
aborted cardiac arrest in 8, appropriate ICD shock in 15, ventricular
arrhythmia in 8, and sudden cardiac death in 3. Increased LAEs were
associated with LQTS 3 (HR 7.897, 95% C.I. 1.711-36.444),
female (HR 2.658, 95% C.I. 1.200-5.888), corrected QT interval
at diagnosis (HR 1.009, 95% C.I. 1.009-1.019), and aborted cardiac
arrest (HR 2.997, 95% C.I. 1.348-6.661).
Conclusions: LQTS patients had a significant risk for LAEs. This
study showed LQTS 3, female sex, increased QTc, and aborted
cardiac arrest at diagnosis were risk factors for LAE in Korean
patients. Longer term follow-up and international collaborative
data acquisition are required for predicting outcomes and manag-
ing LQTS patients.

Keywords: longQT syndrome, pediatric, sudden death, implant-
able cardioverter-defibrillator

OP-027
Multisystemic management in children with andersen-
tawil syndrome: Beyond the QT prolongation
Giovanni Parlapiano1, Maria Gnazzo2, Daniela Righi1, Lorenzo
De Luca1, Silvia Morlino3, Marco Castori3, Antonio Novelli2,
Fabrizio Drago1 and Anwar Baban1
1Department of Pediatric Cardiology and Cardiac Surgery, Heart and
Lung Transplantation, Bambino Gesù Children Hospital and Research
Institute, IRCCS, 00165 Rome, Italy; 2Laboratory of Medical Genetics,
Translational Cytogenomics Research Unit, Bambino Gesù Children’s
Hospital, IRCCS, 00165 Rome, Italy; 3Division of Medical Genetics,
Fondazione IRCCS-Casa Sollievo della Sofferenza, San Giovanni
Rotondo, Foggia, Italy

Background and Aim: Andersen-Tawil Syndrome (ATS) is a ultra-
rare autosomal dominant (AD) condition due to likely pathogenic
or pathogenic variant in KCNJ2, coding for potassium channel
Kir2.1. Classically ATS is characterized by the triad of QT prolon-
gation/ventricular arrhythmia, susceptibility to episodic flaccid
muscle weakness and skeletal abnormalities. Arrhythmic involve-
ment is clinically relevant and represented by long QTc (LQT),
ventricular tachycardia (VT), polymorphic VT and premature
ventricular contractions (PMCs). Muscular manifestations include
weakness and periodic paralysis with vary variable frequency, dura-
tion, and severity. At skeletal level affected individuals may present
fingers defect as clinodactyly or syndactyly, scoliosis, short stature,
and joint laxity. Other less frequent possible manifestations are dis-
tinctive facial features, dental anomalies, andmild learning difficul-
ties. Few studies in literature are available regarding multisystemic
involvement of ATS in children. The aim of this study is to inves-
tigate and describe ATS’s clinical implications focusing not only on
the cardiac spectrum but also on multiorgan level.
Method: Our tertiary academic paediatric center represents the
referral point for the center and south of Italy for the multidisci-
plinary management of patients with Channelopathies. In this
study we include data from 6 patients with ATS who had multi-
systemic clinical assessment, multiorgan screening and genetic
study through (Next Generation Sequencing) sequencing.

Results: We focused on ATS manifestations in children, reporting
the main multisystemic signs and symptoms to be considered at
diagnosis and during follow up, focusing on the arrhythmic spec-
trum manifestations and the multiorgan features as muscular, skel-
etal and dental involvement. We collected data related to clinical
and instrumental screening and surveillance: electrocardiogram,
24-Hour ECG holter monitoring, cardiac stress test, echocardiog-
raphy, clinical symptoms as palpitations or muscle weakness,
growth measures, dysmorphic features, etc.
Conclusions: In the management of ATS pediatric population, it is
important to consider not only the major signs classically associated
with the disease such as arrhythmic spectrum disorders (i.e. QT
prolongation) but also other multisystemic aspects that can have
a significant impact on prognosis in particular at musculoskeletal
level. We underline the importance of the multidisciplinary, per-
sonalized, and longitudinal in time approach to childrenwith ATS.

Keywords: Andersen-Tawil Syndrome, QT prolongation, peri-
odic paralysis, multisystemic assessment

OP-028
The correlation between symptoms and event recorder in
detecting recurrences in pediatric cases undergoing abla-
tion for supraventricular tachycardia
Betul Cinar, Hasan Candas Kafali and Yakup Ergul
Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey

Background and Aim:Documentation of supraventricular tachycar-
dia (SVT) can be challenging in pediatric age group complaining
with palpitations. In this particular group, who are learning to per-
ceive and describe symptoms, long-term monitoring applications
such as event recorder devices are also possible to document tachy-
cardia burden.The aim of this study was to define significance of
event recorders in detecting symptom/recurrence correlation after
SVT ablation.
Method: Among 1682 patients who underwent successful SVT
ablation at our center between 2013 and 2023, the following cases
were included in the study: patients 1) with atrioventricular nodal
reentry tachycardia (AVNRT), concealed accessory pathway
(cAP), and focal atrial tachycardia (FAT) after excluding those
identifiable on surface ECG as Wolf-Parkinson-White and
Mahaim groups; 2) without congenital heart disease; 3) above
10 years of age capable of describing symptoms; and 4) presenting
with palpitation post-ablation without SVT detected on ECG and
24- ambulatory Holter monitoring but with event recorder
indication.
Results: A total of 706 patients were included in the study (487
AVNRT, 171 Concealed AP, 48 FAT). Among a total of 104
patients reporting palpitations (15%), event recording data of 73
patients was available, and SVT was documented in 8 (8/73,
11%) cases (4 AVNRT, 1Concealed Ap and 3 FAT). Sinus tachy-
cardia was detected on event recording when symptoms were
reported in 9 (9/73, 12%) patients. Analysis based on subgroups
revealed that in symptomatic patients requiring event recorder,
SVT burden were detected in 0.8% of the total AVNRT group,
0.5% of the total concealed AP group, and 6% of the total FAT
group.

S1536 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Conclusions: In symptomatic cases with SVT substrates like
AVNRT, concealed AP, and FAT,that may not be detected
by ECG and Holter monitoring, though the symptom/record
correlation appears low, the use of event recorder is recom-
mended in clinical practice for detecting recurrent SVT episodes
after initial ablation in individuals when ECG and Holter alone
are indecisive.

Keywords: ablation, event recorder, tachycardia,

OP-029
Catheter ablation of tachyarrhythmias in patients with
atrial redirection surgery for d-transposition of the great
arteries – 22 years of experience
Stephan Neumann1, Sandra Vöth2, Michael Jerosch Herold3,
Christian Veltmann4 and Joachim Hebe1
1Elektrophysiologie Bremen, Bremen, Germany; 2Hannover Medical
School, Hannover, Germany; 3Non-Invasive Cardiovascular Imaging
Program and Department of Radiology, Brigham and Women’s Hospital
and Harvard Medical School, Boston, USA; 4Elektrophysiologie Bremen,
Bremen, Germany and Department of Cardiology and Angiology,
Hannover Medical School, Hannover Germany

Background and Aim: Dextro-transposition of the great arteries
(d-TGA) is the second most common cyanotic congenital heart
disease. Mustard- and Senning-type (M/S) atrial redirection sur-
gery was the standard palliation until the late 1980’s. Long-term
follow up is typically complicated by sinus node dysfunction, fail-
ure of the subaortic right ventricle and atrial tachyarrhythmias.
Method: All patients (pts) with d-TGA after M/S surgery who
underwent catheter ablation for any tachyarrhythmia between
2001 and 2023 were included. Spectrum of arrhythmias, success
rates of catheter ablation and complications were analyzed.
Results: In 98 pts (34 females (34.7%); mean age at first procedure
33.1 y; Mustard-type surgery 51 (52.0%)) 145 ablation procedures
were performed. A total of 190 tachyarrhythmias were identified,
4 (2%) of ventricular and 186 (98%) of supraventricular origin
(55 (38%) cavotricuspid isthmus (CTI)-dependent reentrant
tachycardia, 3 (2%) non-CTI-dependent reentrant tachycardia,
66 (46%) non-sustained atrial tachycardia, 35 (24%) non-auto-
matic focal atrial tachycardia, 7 (5%) focal atrial tachycardia,
3 (2%) atrial fibrillation, 2 (1%) junctional ectopic tachycardia,
15 (10%) AV-nodal reentrant-tachycardia). Clinically docu-
mented tachycardia was non-inducible in 26 procedures (18%).
Catheter ablation was acutely successful in 105/124 (84.7%) inter-
ventions with identified tachycardia-mechanism, -substrate
and -localization. Within a mean follow up of 6.1 y [0.06 –
20.2 y] 97 clinical tachyarrhythmia recurrences were observed,
10 (9.5%) of which were identical to the previously targeted
tachyarrhythmia in 39 re-do procedures. There were 6 (4.1%)
major procedure-related complications (2 femoral artery aneu-
rysms, 2 arterio-venous fistulas, 1 hematuria, 1 sinus node dysfunc-
tion likely procedure related with subsequent pacemaker
implantation). Additionally, intraprocedural development of fast
ventricular tachycardia led to hemodynamic compromise entailing
short cardio-pulmonary resuscitation with good clinical outcome
in two procedures.
Conclusions: We present one of the largest series of catheter abla-
tions in patients with d-TGA after M/S surgery. CTI-dependent

macro reentrant tachycardia was the predominant arrhythmia.
Catheter ablation has shown to be feasible with high success
and low complication rates despite challenging postoperative
electro-anatomical preconditions.

Keywords: dextro-transposition of the great arteries (dTGA),
Mustard, Senning, catheter ablation

OP-030
The impact of vitamin d supplementation for PVCS with
an RVOT morphology compared to pvcs with an LV fas-
cicular morphology
Gabriel Cismaru1, Cecilia Lazea2, Simona Sorana Cainap3,
Daniela Iacob4 and Marius Bichescu1
1Rehabilitation Hospital 5th Department of Internal Medicine, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca,
Romania; 2Pediatric Clinic No 1, Mother and Child Department, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca,
Romania; 3Pediatric Clinic No 2, Mother and Child Department, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca,
Romania; 4Pediatric Clinic No 3, Mother and Child Department, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca, Romania

Background and Aim: Outflow tract PVCs are benign arrhythmias
that usually occur in individuals without any structural heart
disease. In some children and adults PVCs have been demonstrated
to be associated with vitamin D deficiency. In our study we exam-
ined the efficacy of vitamin D supplementation in children with
high burden PVCs and distinct ECG morphologies: RVOT
and LV fascicular.
Method:We included 46 patients (mean age 10.6+/-4,1 years, 26%
females) with high burdenmonomorphic PVCs (mean=18925/24
hours) and vitamin D deficiency. We compared 36 patients with
RVOTmorphology with 10 patients with LV fascicular morphol-
ogy. RVOT morphology was characterized by an LBBB pattern,
inferior frontal axis, and precordial transition to V3–V4 and QRS
duration >150 ms. (n=36). LV fascicular morphology was charac-
terized by an RBBB pattern with rsR’ in lead V1, left axis (n=8) or
right axis (n=2).and QRS duration of 100-110 ms.
Results: In the RVOTmorphology group, mean age was 12,7 +/-
2.7 years 75% males, with a PVC burden of 18343.7+/-13836.2
and 25OHvitamin D level of.23.5+/-9.4 ng/ml. After 3 month of
supplementation with oral vitamin D there was an increase in the
level of vitamin D to 41.6+/-6.3 with significant decrease of PVC
burden to 3628.0 +/-2347.2. Overall there was 80% decrease in
PVC burden in this group of children. In the LV fascicular mor-
phology group, mean age was 6.9+/-5.5 years,71% males, with a
PVC burden of 20535.3+/-20867.9. and vitamin D level of 25.8
+/-7.1ng/ml. After 3month of supplementationwith oral vitamin
D, there was an increase in the level of vitamin D to 65.8+/-42.8
ng/ml but without significant change in PVC burden 19207.1+/-
22807.8.
Conclusions: PVCs with RVOT morphology can effectively be
treated with vitamin D supplementation in case of vitamin D defi-
ciency. Since vitamin D deficiency is a pandemic. vitamin D
should be considered before antiarrhythmic drugs or catheter abla-
tion in children with monomorphic high burden PVCs.

Keywords: PVCs, vitamin D, outflow tract, fascicular
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General Cardiology

OP-031
Adverse cardiac events among children, adolescents, and
young adults with psychopharmacological treatment in
sweden - descriptive study
Howaida Elmowafi1, Estelle Naumburg1, Jenny M Kindblom2,
Linda Henriksson3 and David Gyllenberg4
1Institution of Clinical Sciences, Department of Paediatrics, Umea
University, Sweden; 2Department of Drug Treatment, Sahlgrenska
University Hospital, Gothenburg,Västra Götaland, Sweden;Institute of
Medicine, the Sahlgrenska Academy at University of Gothenburg,
Gothenburg, Sweden; 3Institution of Clinical sciences, Child and
Adolescent Psychiatry, Umea university, Sweden;Department of Medical
Epidemiology and Biostatistics, Karolinska Institutet, Stockholm,Sweden;
4Department of Adolescent Psychiatry, Helsinki University Hospital,
Finland; Research Centre for Child Psychiatry and INVEST-flagship,
University of Turku, Finland

Background and Aim: Psychotropic medicines are associated with
life threatening adverse cardiac events, but the number of these
events in young people and in real clinical setting is unknown.
In Sweden, an increased prescription rate of psychotropic medica-
tions to young people occurred at the same time as there has been

an increase in the number of young people diagnosed with cardiac
related symptoms. The aim of this study was to assess the type and
proportions of life-threatening adverse cardiac events in young
people exposed to psychotropic medicines in Sweden.
Method: Individuals aged 5-30 years old who received at least one
prescription of psychotropic drug (ADHD, antihistamines, SSRIs,
other antidepressants, anxiolytics, antipsychotics, and hypno-sed-
atives) between 2006 to 2018 were retrieved from Swedish drug
registers. From patient registers, at least one episode of cardiac
arrest with successful resuscitation, atrial arrhythmia, supraventric-
ular or ventricular tachycardia, and undefined arrhythmia as a main
diagnosis was considered a potential adverse life-threatening event.
Information on death was retrieved separately from the Swedish
death register. By linkage between the registers using the personal
identification number, descriptive statistics determined type of
event, event proportion in relation to type of psychotropic medi-
cines and stratified by age and gender.
Results: Over 1, 600 000 individuals, aged 5-30, were exposed to
psychotropic drugs between 2006-2018. Among them 7064
adverse life-threatening cardiac events occurred. The proportions
of these events were; cardiac arrest with successful resuscitation
2.6%, atrial arrhythmias 0.4%, supraventricular tachycardia 7.6%,
ventricular tachycardia 5% and undefined arrhythmias 84.4%
which were more common in males. Hypno-sedatives medicines
had the highest event prevalence for adverse cardiac events, fol-
lowed by SSRIs and ADHD drugs, especially in participants aged
20-30 years. There were eight cases (0.0005%) with sudden cardiac
death, and this was seen among the individuals exposed to SSRIs
and hypno-sedatives followed by ADHD drugs, mainly in males.
Conclusions: Life-threatening cardiac events may occur among
individuals aged 5-30 years exposed to psychopharmacological
treatment, especially among those with SSRIs, hypno-sedatives,
and ADHD drugs. Further research in real clinical settings is war-
ranted to assess the risk to cardiac events linked to psychotropic
drugs.

Keywords: ADHD, SSRIs, children, Young people, Anxiolytics,
hypnotics
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Paediatric Cardiovascular Intensive Care

OP-032
Peri-procedural changes in lung ultrasound score follow-
ing pediatric patent ductus arteriosus ligation
Manuela Da Silva Lopes1, Maria Teresa Dionísio2, Carla Pinto3,
Leonor Carvalho3 and António Pires1
1Department of Pediatric Cardiology and Referral Centre for Congenital
Cardiac Defects – Centro Hospitalar e Universitário de Coimbra,
Coimbra, Portugal; 2Department of Pediatric Cardiology and Referral
Centre for Congenital Cardiac Defects & Pediatric Intensive Care Unit –
Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal;
3Pediatric Intensive Care Unit – Hospital Pediátrico de Coimbra,
Coimbra, Portugal

Background and Aim: Patent ductus arteriosus (PDA) is a common
congenital heart condition in neonates and infants, often requiring
percutaneous/surgical closure when hemodynamically significant.
Peri-procedural management and monitoring of these patients is
crucial due to related comorbidities. This study investigates
peri-procedural changes in lung ultrasound score (LUS).
Method: An observational and retrospective analysis was con-
ducted. Neonates and infants admitted to a Neonatal and
Pediatric Intensive Care Unit from 2013 to 2023 with clinically
significant PDAs that underwent successful closure were included.
Echocardiographic criteria comprised transductal diame-
ter>1.5mm with unrestrictive pulsatile left-to-right flow and
reverse end-diastolic flow in the descending aorta. Exclusion cri-
teria were major structural heart disease. Clinical, analytical, and
echocardiographic data were collected at several time-points.
Lung ultrasound was performed by a single operator. Post-PDA
ligation syndrome was defined as the need for cardiovascular sup-
port due to hemodynamic compromise within 24h post-ligation.
Results: This study included 20 patients (55% male): 6 term and 14
preterm babies, with a median gestational age of 27 weeks and
median age at procedure of 28 days. Median birth weight and
median weight at the procedure were 980g and 1525g, respec-
tively. Eight infants were initially managed pharmacologically.
Two of these received a second course. Eighteen patients under-
went surgical ligation, and two percutaneous closure. Trends in
cardiorespiratory stability indices and LUS are shown in Table 1.
Post-interventional LUSwere lower than pre-interventional LUS,
reaching a minimum score post-72h (vs. 6-12h (p<0.001), 24h
(p<0.001), 48h (p<0.001) and 72h (p<0.001)). Differences in
stroke volume were less consistent (vs. 6-12h (p=0.012) and
48h (p<0.001)). Four patients developed post-PDA ligation syn-
drome andweremanagedwith fluid support and dopamine. These
patients presented significantly higher LUS pre-procedure and 6-
12h post procedure than others, respectively (17 vs. 9, p=0.022; 16
vs. 9, p=0.029), however no significant differences were observed
in age or weight at procedure.
Conclusions:We identified a significant decrease in LUS post-PDA
ligation, particularly 6-12h post-procedure. Additionally, patients
developing post-PDA ligation syndrome exhibited significantly
higher LUS pre-procedure and 6-12h post-procedure. These find-
ings suggest that lung ultrasound may be a valuable tool in recog-
nizing early indicators of hemodynamic compromise and
monitoring pulmonary disease following PDA ligation.

Keywords: Patent Ductus Arteriosus, ligation, Pediatric Intensive
Care Unit, Lung Ultrasound Score, Post-PDA ligation syndrome

Cardiac Imaging

OP-033
Identifying high-risk thoracic aortopathy using positron
emission tomography: The aortas study
Alexander James Fletcher1, Jennifer Nash2, Maaz Syed2,
Samuel Debono2, Edwin Van Beek3, Marc Dweck2, Michelle Williams2,
Piotr Slomka5, Niki Walker4 and David Newby2
1School of Cardiovascular and Metabolic Health, University of Glasgow,
Scotland, United Kingdom; Scottish Paediatric Cardiac Service, Royal
Hospital for Children Glasgow, Scotland, United Kingdom; 2Centre for
Cardiovascular Science, University of Edinburgh, Edinburgh, United
Kingdom; 3Edinburgh Imaging Facility, Queens Medical Research
Institute, University of Edinburgh, Edinburgh, United Kingdom;
4Scottish Adult Congenital Cardiology Service, Golden Jubilee National
Hospital, Clydebank, Glasgow, United Kingdom; 5Cedars-Sinai
Medical Centre, Department of Imaging (Division of Nuclear
Cardiology), Los Angeles, USA

Background and Aim: In patients with bicuspid aortic valve, the
majority of aortic dissections occur below aortic diameter thresh-
olds that trigger prophylactic surgical repair. There is therefore an
urgent unmet need to develop novel methods for better risk strati-
fication. In thoracic aortopathy, vascular smooth muscle cell stress
and extracellular matrix remodelling results in microscopic calci-
fication deposition on elastin fibres which later disappears with loss
of elastic fibres. We aimed to establish whether positron emission
tomography (PET) using 18F-sodium fluoride – a radiotracer than
binds to vascular microscopic calcification - could detect high-risk
patients who may benefit from early surgery.
Method: In a prospective cohort imaging study, patients across
Scotland diagnosed with bicuspid aortic valve and age- and sex-
matched control volunteers underwent baseline hybrid PET-
CT (Biograph mCT, Siemens) followed immediately by PET-
MRI (3.0T Biograph mMR, Siemens) after injection of 250
MBq 18F-sodium fluoride. Baseline maximum ascending aortic
microcalcification activity was measured as maximum standardised
uptake value adjusted for blood pool activity. Ascending aortic
diameter was quantified at the level of the right pulmonary artery.
In patients, a repeat PET-MRI was performed at 12-24 months.
Annualised change in ascending aortic size index (diameter/body
surface area) was calculated. Annualised change inmaximum aortic
microcalcification activity was calculated and stratified into tertiles.
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Representative ascending aortic wall histological samples were
stained for microcalcification (von Kossa) and elastin (elastin van
Gieson).
Results: Seventy-five patients with bicuspid aortic valve (52.5±7.5
years, 24% female) and 18 control subjects (50.6±6.2 years, 27%
female) were recruited. The maximum aortic microcalcification
activity was higher in patients than control subjects (2.41±0.69
versus 1.94±0.35, P<0.01). In patients, baseline maximum aortic
microcalcification activity was not associated with baseline aortic
diameter (p=0.37). Those with a loss of aortic microcalcification
activity (tertile 1) experienced the greatest change in diameter
(0.52±0.51 mm/m²/year) compared to those with static (tertile
2, 0.21±0.21 mm/m²/year) or increasing activity (tertile 3, 0.25
±0.42 mm/m²/year; p=0.03).

Conclusions: 18F-Sodium fluoride PET can detect and trackmicro-
scopic calcium deposition within the aortic wall of patients with
bicuspid aortic valve. Late loss of aortic microcalcification activity
over time is a concerning feature and appears to identify those at
greatest risk of disease progression.

Keywords: bicsupid aortic valve, aortopathy, positron emmision
tomography, MRI, CT, dissection

OP-034
Early detection of arvc phenotype in family screening of
ARVC: A CMR study in pediatric population
Elena Panaioli, Neil Derridj, Damien Bonnet and Diala Khraiche
Unité médico-chirurgicale de cardiologie congénitale et pédiatrique, centre de
référence des maladies cardiaques congénitales complexes - M3C, Hôpital
universitaire Necker-Enfants Malades, Université de Paris, France

Background and Aim: Early detection of familial Arrhythmogenic
Right Ventricular Cardiomyopathy (ARVC) is a challenging task.
Novel imaging techniques represent an incremental value in
ARVC family screening. Feature- tracking cardiac magnetic res-
onance (FT-CMR) allows quantitative global and regional myo-
cardial strain, which has been shown to increase diagnostic value
for ARVC disease detection. However, the value of FT-CMR
derived strain in family screening remains unknown. The purpose
of this study is to evaluate the role of FT-CMR in early detection
of patients that will develop the disease according to task force (TF)
criteria during follow up.
Method: First-degree relatives of patients with ARVC were evalu-
ated according to 2010 TF criteria.We analysed retrospectively the
serial CMR studies and we included 68 patients. CMR data were:
left ventricle (LV) and right ventricle (RV) ’s morphological val-
ues, RV and LV FT derived strain (global longitudinal/circumfer-
ential strain, GLS/GCS). We have considered data at baseline (T0)
and at second evaluation (T2) during the follow up. Disease pro-
gression was defined as the development of new 2010 TF criteria
during follow up that was absent at baseline (phenotype – vs
phenotype +).
Results:Themean age at T0was 13+/- 2.8 years, 36.7% of patients
were carriers of familial mutation. 42 patients underwent a second
evaluation. At baseline there was a significant statistical difference
in terms of RV deformation parameters between children with no
progression to disease (phenotype -) to patients with transition to
ARVC (phenotype +).We found difference in terms of the endo-
cardial GCS, myocardial myo-GLS and endocardial GLS, respec-
tively: -14,9 +/- 4,1 vs 11,14 +/- 2,4 (p 0.03); -24,6 +/-4,5 vs
19,9 +/- 6,4 (p 0.02); -25,8 +/- 8.8 vs 16,2 +/-1,7 (p 0.03).
Conclusions:We found reduced strain values at first CMR between
the group of patient that developed the disease compared to the
group of patient with a negative phenotype. FT-CMR can allow
early detection of first degree relatives at risk of developing the dis-
ease. If confirmed in a larger prospective study, it could be useful to
stratify the risk of life threating events and the recommendation for
physical activity during childhood and adolescence.

Keywords: Arrhythmogenic Right Ventricular Cardiomyopathy
(ARVC) Familial screening Genetic CMR Global longitudinal
strain
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(A) A scatterplot of bicuspid aortic valve cohort demonstrating no association between 
baseline ascending maximum aortic microcalcification activity (AMAmax) and ascending 
aortic size index. (B) Bicsupid aortic valve patients were split into tertiles based on the 
annualized change in maximum aortic microcalcification activity AMAmax; Tertile 1 – 
reducing microcalcificaiton (elastin loss phase); Tertile 2 – static microcalcification; Tertile 3 
– increasing microcalcification (see key for detailed data). Those who lost microcalcification 
activity had the most rapidly expanding aneurysms. (C1-3) Representative PET-MRI 
(coronal view of ascending aorta, top row of images) and MRI (axial view at level of right 
pulmonary artery, bottom row) examples from each tertile comparing maximum aortic 
microcalcification activity and aortic size index at baseline (right) and at 12-24 months (left). 
(D) Demonstrating representative microcalcification (von Kossa, D1-D3) and elastin (Elastin 
van Gieson, D4-D6) histological examples from healthy (D1+D4), mild/moderate aortopathy 
(vascular smooth muscle cell stress drives microcalcification deposition onto elastin fibres as 
part of remodelling, D2+D5), and severe aortopathy (elastin loss results in significant 
reducing in overall aortic wall microcalcification, D3+D6).
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OP-035
Use of beta-blockers and angiotensin receptor-inhibitors in
paediatric bicupsid aortic valve with ascending aorta
dilatation: An option for the future
Andrea Freixa Benavente1, Juan Garrido Oliver2, Lydia Dux Santoy2,
Jose Rodríguez Palomares3, Andrea Guala2, Ferran Rosés Noguer4 and
Anna Sabaté Rotés4
1Centre for Inherited Cardiovascular Diseases, Great Ormond Street
Hospital for Children, London, United Kingdom. Paediatric Cardiology,
Vall Hebron University Hospital, Barcelona, Spain; 2Vall d’Hebron
Institut de Recerca (VHIR), Barcelona, Spain; 3Cardiology, Vall Hebron
University Hospital, Barcelona, Spain; 4Paediatric Cardiology, Vall
Hebron University Hospital, Barcelona, Spain

Background and Aim: Bicuspid aortic valve (BAV) confers a higher
risk for ascending aorta (AscAo) dilatation and dissection, which
may be secondary to the damaging impact on the aortic wall of
abnormal flow dynamics but could also be due to intrinsic
increased wall strain. Betablockers (BB) and angiotensin recep-
tor-inhibitors (ARI) could become an option to decrease wall
shear stress and therefore potentially decrease dilatation progres-
sion. Our aim was to assess whether aorta biomechanics by echo-
cardiography are altered in BAV paediatric patients compared to
matched controls and whether treatment has a short-term impact
on biomechanics.
Method: Patients were prospectively included from our aortopathy
clinic. Treatment, BB or ARI, was offered if ascending aorta dila-
tation (≥3 z-score) was found. Aortic biomechanics (impedance,
elasticity and stiffness indexes, beta-modulus, pulse wave velocity
and strain) were assessed by echocardiography before and 3-
months after treatment.
Results: We included 77 children, 59 BAV (36 had AscAo dilata-
tion), and 18 controls. Significant aortic regurgitation in 36/59
patients, who showed higher AscAo diameters by z-score (p=
0.011). Input and characteristic impedances were significantly
lower in BAV patients (p<0.001 and 0.007), and in dilated com-
pared to non-dilated BAV (p<0.001). Elasticity and biomechanical
strain did not show higher stiffness on the affected nor dilated BAV
subjects. Pulse wave velocity (PWV) was significantly increased in
the dilated-BAV compared to the non-dilated BAV(p=0.017),
controls also showed higher PWV than BAV-subjects
(p<0.011). Speckle tracking strain did not differ amongst groups.
Those treated with BB or ARI had a significant increase in char-
acteristic impedance (p=0.025). When compared against those
without treatment there was a decrease on impedance
(p=0.021) and stiffness (p=0.030), with a trend towards improve-
ment on elasticity parameters. Characteristic impedance
differences were also observed if only analysing dilated patients
(p=0.022).
Conclusions: The increased stiffness parameters in the BAV-aortic
wall are both related to the ascending aorta dilatation and the dis-
ease itself, with higher impact on the latter. Treatment with BB or
ARI improves impedance and stiffness indexes. Their use in BAV
with enlarged AscAo could be a potential strategy to diminish the
risk for ascending aorta dissection. Further research to assess hae-
modynamic changes after treatment is mandatory.

Keywords: Bicuspid aortic valve, ascending aorta dilatation, beta-
blockers, angiotensin receptor-inhibitors, stiffness, elasticity.

Paediatric Cardiovascular Intensive Care

OP-036
Cerebral autoregulation monitoring after cardiopulmo-
nary bypass surgery for congenital heart disease in the
paediatric intensive care unit
Marcel Methner1, Maximilian Iller1, Julian Zipfel2, Martin Schuhmann2,
Jörg Michel1, Simon Schmid1, Johannes Nordmeyer1 and
Felix Neunhoeffer1
1Department of Paediatric Cardiology, Pulmology and Paediatric Intensive
Care Medicine, University Children’s Hospital Tübingen, Tübingen,
Germany; 2Section of Paediatric Neurosurgery, Department of
Neurosurgery, University of Tübingen, Tübingen, Germany

Background and Aim:Despite improved survival rates in infants with
congenital heart disease, many patients suffer from impaired neu-
rological outcome. Dysfunctional cerebral autoregulation may
lead to a loss of this protective mechanism and an increased risk
for hyper- and hypoperfusion, with consequent risks for ischaemia,
haemorrhage and delirium. Infants with congenital heart disease
undergoing cardiac surgery with cardiopulmonary bypass and
intensive care unit stay face a cumulative risk of impaired autore-
gulation. Current blood pressure recommendations are largely
based on empirical data and optimal management is poorly
established.
Method: Autoregulation was prospectively monitored in 83 neo-
nates and infants following open-heart surgery with cardiopulmo-
nary bypass after admission to the paediatric intensive care unit.
Autoregulation indices were determined using near-infrared spec-
troscopy, correlating regional cortical oxygen saturation and local
haemoglobin levels with invasive mean arterial pressure to calcu-
late cerebral oxygenation index (COx) and haemoglobin volume
index (HVx). Intact autoregulation was defined as COx < 0.4 and
HVx < 0.3.
Results: The mean age of the patients was 111.6 ± 85.3 days and
the mean weight was 5.0 ± 1.8 kg. The optimal mean arterial
blood pressure for autoregulation was 56.3 ± 7.6 mmHg (COx)
and 54.8 ± 6.6 mmHg (HVx). The mean lower limit of autoregu-
lation was 45.7 ± 6 mmHg (COx) and 46.0 ± 6.5 mmHg (HVx).
The mean upper limit was 64.6 ± 9.1 mmHg (COx) and 64.7 ±
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7.7 (HVx). The LLA, MAPopt and ULA could be determined in
66.27%, 95,18% and 78.31% by HVx and in 75.9%, 95.18% and
61.45% by COx. During 84.1 ± 8.2% of the monitored time, the
COx was below 0.4, and during 77.16 ± 9.83% of the monitored
time, the HVx was below 0.3, representing the time with intact
cerebral autoregulation.
Conclusions: Cerebral autoregulation is individual, and the autor-
egulation parameters identified show a narrow range between
lower and upper limits, together with significantly higher optimal
mean arterial pressures compared with empirical blood pressure
recommendations. Therefore, individualized real-time monitor-
ing may be required to identify specific blood pressure targets to
optimize autoregulation and prevent neurological injury.

Keywords: Congenital heart defect, Cerebral autoregulation,
NIRS, Cardiopulmonary bypass

General Cardiology

OP-037
Pediatric cardiac care – from developing countries to a
cardiac reference centre in portugal – a 11 year experience
Sofia Rito, Izidro Borges, Andreia Francisco, Paula Martins and
António Pires
1- Pediatric Cardiology Department and Congenital Heart Diseases
Reference Centre, Coimbra’s University Hospital Centre, Portugal

Background and Aim:Globally about 1.35 million children are born
with congenital heart disease (CHD) each year. Although most are
expected to be treated within a defined period, in developing
countries an early diagnosis and timely intervention is only possible
in a minority of cases. Through bilateral agreements, Portugal and
its ex-colonies have a well-established evacuation program, in
which our Centre participates actively. Children are screened
either through telemedicine or on-site missions, and then

transferred for surgical or percutaneous management. We aim
to describe and analyse our centre’s experience in the evacuation
of children with cardiac disease over the past 11 years.
Method: The authors carried on an observational and retrospective
study over an 11 year period (2013 to 2023), which included
paediatric patients with cardiac disease. Demographic data, type
of heart disease and treatment, time until intervention and until
discharge, and mortality rate were analysed.
Results: A total of 468 paediatric patients were included, 249
were female, the medium age was 5.7 years. Patients were
mostly from Cape Verde (191) and from Guinea Bissau (186).
The number of evacuated patients has been increasing through-
out the years. Two hundred and twenty-eight patients had
shunt related diseases, of which 28% were patent arterial duct,
32% interventricular septal defects, 15% atrial septal defects,
14% endocardial cushion defects and 12% had a combination
of shunt defects. Eighty-four patients had cyanotic heart disease
of which 56% were Tetralogy of Fallot. Twenty-seven patients
had obstructive CHD, mostly pulmonary stenosis (59%). Of the
95 patients with acquired heart disease, 98% had valvular rheu-
matic heart disease. Most patients received surgical treatment
(57%), 3% had both surgical and percutaneous interventions,
and 18% were treated percutaneously. Of these interventions,
7.6% were palliative. Overall cardiac mortality rate was 3.6%,
and 1 month after procedure was 2.19%. Medium time from
arrival to the intervention was 2.2 months and medium time
of discharge was 2.9 months.
Conclusions: Our Centre has a well-established program in the
treatment of evacuated children with cardiac disease which has
proven to be beneficial, ultimately improving the quality of life
of almost 500 children. An appropriate screening is a vital for
the program effectiveness.

Keywords: congenital heart disease, heart surgery, pediatric car-
diac care, pediatric cardiology

Education/Training

OP-038
Global partnership to support the incorporation of
cardiovascular screening in the national school health
program in a low-income country
Arlinda Chaquisse1, Albertina Manhendge2, Sheila Davuca3,
Keila Jamal4, Khelvon Araújo4, Ana Mocumbi5 and Ana Mocumbi6
1Ministério da Educação, Av 24 de Julho, Maputo, Moçambique;
2Programa de Saúde Escolar, Ministério da Saude, Maputo, Moçambique;
3Serviços de Saúde da Cidade, Maputo, Moçambique; 4Mozambique
Institute of Health Education and Research, Maputo, Mocambique;
5Instituto Nacional de Saúde, Vila de Marracuene, Moçambique;
6Universidade Eduardo Mondlane, Av Julius Nyerere 3453, Maputo,
Moçambique

Background and Aim: Cardiovascular diseases are among the most
important causes of poor performance at school, but are not
addressed in school health programs. We designed a program to
strengthen Mozambique’s national school health program to
improve awareness, increase knowledge, promote cardiovascular
screening, and support the prevention and control of rheumatic
fever (RF) and rheumatic heart disease (RHD).
Method: The study was implemented in Maputo City between
April/2021 and March/2023. Training materials were delivered
in a 3-hour theoretical and practical training module to primary
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Cerebral autoregulation parameters

Figure 2: Illustration of all measured LLA, MAPopt and ULA. The empirical blood pressure 
data from de Graaff (2016) are plotted in the background. MAP: Mean arterial pressure, 
MAPopt: optimal MAP regarding to intact autoregulation, LLA: Lower limit of autoregulation, 
ULA: Upper limit of autoregulation. DE GRAAFF, J. C., PASMA, W., VAN BUUREN, S., 
DUIJGHUISEN, J. J., NAFIU, O. O., KHETERPAL, S. & VAN KLEI, W. A. 2016. Reference 
Values for Noninvasive Blood Pressure in Children during Anesthesia: A Multicentered 
Retrospective Observational Cohort Study. Anesthesiology, 125, 904-913.
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school teachers, that included rationale for the project, natural his-
tory of RHD, preventive measures and pathways for referral.
Teachers educated grades 1-5 children who learned using colour-
ing books in the classrooms 1-2 times/week for 10 minutes for a
period of 1 year; children were stimulated to complete the activity
with their caregivers at home. Class prefects and interactive stu-
dents from grade 6-7 (3 per class) were further trained in a 30-
45 min session to use a guidebook and become peer-educators
through facilitating educational activities using RHDwalls painted
in each school. Finally, experienced patients living withRHDpar-
ticipated on education workshops to be able to support the team in
school-based activities, and provide peer-support to children
found to have RHD, including workshops with their parents.
Results: Teachers: 672 were trained in 11 training sessions on
Saturdays, and delivered their training at least ten minutes/week.
Children: 58,303 were educated: using colouring books 40
minutes/month (38,948), through peer education using the out-
door painted walls (19,355) and peer-educators trained in 28 ses-
sions scheduled for morning and afternoon students (755). Patients
Ambassadors: 4 trained patients living with RHD supported
teacher training sessions, conducted educational lectures and talks
at the community level. Parents: 291,515 family members were
indirectly reached through discussions around the colouring books
and also through community lectures.
Conclusions: Colouring books, RHD walls and peer-educators
facilitation created an enabling environment to support RF/
RHD education in a friendly and sustainable way. By engaging
teachers, parents and experienced patients our strategy reached
the communities, allowing the share of RF/RHD preventive.

Keywords: Rheumatic Fever, Rheumatic Heart Disease,
Education

Congenital Heart Surgery

OP-039
Cardiac output drop reflects circulatory attrition after
fontan completion: Serial cardiac magnetic resonance
study
Sara Camilla Arrigoni1, Rolf Berger2, Tjark Ebels1, Douwe Postmus3,
Elke Hoendermis4, Paul Schoof5, Tineke Willems6 and Joost Van Melle4
1Department of Cardiothoracic Surgery, University of Groningen,
University Medical Center Groningen, Groningen, The Netherlands;
2Department of Paediatric Cardiology, University of Groningen,
University Medical Center Groningen, Groningen, The Netherlands;
3Department of Epidemiology, University of Groningen, University
Medical Center Groningen, Groningen, The Netherlands; 4Department
of cardiology, University of Groningen, University Medical Center
Groningen, Groningen, The Netherlands; 5Department of Paediatric
Cardiac Surgery, University Medical Center Utrecht, Utrecht, the
Netherlands; 6Department of Radiology, University of Groningen,
University Medical Center Groningen, Groningen, The Netherlands

Background and Aim: Cardiac magnetic resonance (CMR) imaging
is a main diagnostic tool in follow-up of Fontan patients.
However, the value of serial CMR’s for evaluation of Fontan attri-
tion is unknown. This is a prospective study of serial CMR’s in
patients after Fontan completion. The aim of this study is the
analysis of time-dependent evolution of blood flow distribution,
ventricular volumes and function.
Method: Prospective single centre study of 281 CMR’s (between
2012-2022) in 88 Fontan patients with distribution of blood flows,

measurements of ventricular volumes, ejection fraction and heart
rate. Since 2012 in our department Fontan patients from the age of
7 years old, underwent CMR with standardized flow measure-
ments as part of regular follow-up at intervals of 2-3 years.
Linear mix model regression for repeated measurements was used
to analyse changes of measurements across serial CMR’s. The sur-
vival curve for all indexed flows, volumes, ejection fraction and
heart rate with associated point-wise linear 95% confidence inter-
vals was estimated using the Kaplan–Meier estimator.
Results: During a time interval of 10 years, the median number of
CMR’s per patient was 3 (range 1-5). Indexed flows of ascending
aorta, caval veins, pulmonary arteries decreased significantly across
serial CMR’s. Although a decrease of mean indexed aortic
flow (3.03 ± 0.10 L/min/m² at first CMR versus 2.36 ± 0.14
L/min/m² at fourth CMR, p<0.001) was observed, ejection frac-
tion did not decline (50 ± 1% at first CMRversus 54 ± 2% at fourth
CMR, p=0.070). Indexed ventricular volume did not differ sig-
nificantly across serial CMR’s. The Kaplan Meier curve for esti-
mated indexed aortic flow ≥ 2.5 L/min/m² after Fontan
completion was: 98% at 5 years, 85% at 10 years, 62% at 15 years
and 38% at 20 years.
Conclusions: The decrease of indexed aortic and cavo-pulmonary
flows reflects the attrition of univentricular circulation and can
be detected by means of serial CMR’s. Ventricular systolic dys-
function does not contribute significantly to this attrition. In order
to detect significant change of indexed aortic flow, we recommend
performing serial CMR’s as routine practice in the Fontan
population.

Keywords: single ventricle physiology, cardiac magnetic reso-
nance, fontan follow-up

Adult Congenital Heart Disease

OP-040
Effect of exercise habits on fontan circulation
Shin Ono, Tomoaki Taruya, Fumiya Inoue, Daichi Hosokawa,
Shinichiro Sakaki, Takeshi Ikegawa, Takuya Wakamiya,
Sadamitsu Yanagi and Hideaki Ueda
Department of Cardiology, Kanagawa Children’s Medical Center

Background and Aim: Peripheral venous pressure increases during
exercise in patients after Fontan surgery. Furthermore, there is a
negative correlation between peak peripheral venous pressure:
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PPVP(mmHg) during exercise and PeakVO2 (ml/kg/min). We
performed cardiopulmonary exercise stress tests in postoperative
Fontan patients and compared the correlations between PPVP
and peakVO2 between postoperative Fontan patients with and
without exercise habits to investigate the effect of exercise habits
on the Fontan circulation.
Method: In 70 postoperative Fontan patients (32 with exercise hab-
its), PPVP and peakVO2 were measured by cardiopulmonary
exercise testing using a Treadmill while peripheral venous pressure
was measured. Multiple regression analysis with interaction was
performed using PPVP as the objective variable and peakVO2
and exercise habit as the explanatory variables.
Results: Both PeakVO2 (p=0.0005) and exercise habit (p=0.003)
independently contributed to peakVP. The estimated equations
for those with and without exercise habits were below, indicating
that PPVPwas significantly lower in postoperative Fontan patients
with exercise habits (p < 0.0001).
Ex habit (+): PeakVP = 33.4 - (0.44 × peakVO2) – 1.6 +

[ 0.18 × (peakVO2 - 27.8) ]
Ex habit (-): PeakVP=33.8 - (0.44 × peakVO2) + 1.6 +

[ - 0.18 × (peakVO2 - 27.8) ].
Conclusions: Exercise habits may reduce elevated venous pressure
during exercise in postoperative Fontan patients. This feature
suggests that exercise habits may improve long-term prognosis
in postoperative Fontan patients by reducing elevated venous pres-
sure during daily activities and reducing organ congestion.

Keywords: Fontan, exercise, peripheral venous pressure

OP-041
Right ventricle unloading by transcatheter creation of
bidirectional cavopulmonary connection in adults
Dunja Renner1, Peter Ewert1, Daniel Tanase1, Kristina Borgmann1,
Jürgen Hörer2, Andreas Eicken1 and Stanimir Georgiev1
1Departement of Congenital Heart Disease and Paediatric Cardiology,
German Heart Center Munich, Germany; 2European Peadiatric Heart
Center Munich, Germany

Background and Aim: A bidirectional cavopulmonary connection is
a well-established surgical procedure in young children with

univentricular hearts (UVH). In adults, however, it is rarely per-
formed and if so, then as an adjunct to other cardiac operations.
Is there a role for the transcatheter creation of a bilateral PCPC
(cathPCPC) in adults with low pulmonary vascular resistance,
right ventricle volumeoverload but compromised pulmonary
blood supply? We attempted to improve the haemoynamic situa-
tion of patients with medical limitation for surgery, due to several
reasons, by excluding the upper body blood volume from the RA
by connecting the SVC to the pulmonary arteries.
Method: Seven patients were selected for a cathPCPC: three had
Ebstein’s Anomalie or tricuspid valve dysplasia, three had UVH,
and one right ventricular hypoplasia. Patients’ ages were 18 to
65 years (median 53 years). Median mean pulmonary artery pres-
sure was 15 mmHg (8 to 20mmHg). The PCPCwas performed in
two steps: First the implantation of a bare metal stent in the supe-
rior vena cava (SVC). Second, several weeks later, direct needle
puncture from the SVC to the right pulmonary artery (RPA)
and, consecutively, the implantation of covered stents between
SVC and RPA.
Results:Theprocedurewas technical successful in all patients.Mean
follow-up period is 23 months (6 to 40 months). One patient died
2.5months after the procedure as a result of his endstage cardiac dis-
ease, and one patient showed recurrent cardiac decompensation
due to rhythm disturbances. Three patients reported an improve-
ment of exercise tolerance. In one patient with zyanosis due to a
LSVC without bridging vein the cathPCPC and the occlusion of
collaterals led to a 10 % point increase of oxygen saturation; one
zyanotic patient with untreated UVH improved 10 % in oxygen
saturation. NT-proBNP levels improved in four of seven patients.
Conclusions: Percutanous PCPC in adults is feasible and shows an
improvement of hemodynamics in some patients. A controlled
study or registry with defined criteria for inclusion and evaluation
should be the next steps to explore the potential of a cathPCPC as a
palliativemeasure in adults with low pulmonary vascular resistance,
right ventricle overload and compromised pulmonary blood flow.

Keywords: percutaneous bidirectional cavopulmonary anasto-
mosis, reduced pulmonary blood flow, volume unloading of the
right ventricle

OP-042
Digital twins for diagnosis and treatment planning in
patients with univentricular palliation
Jan Brüning1, Peter Kramer2 and Marie Schafstedde1
1Institute of Computer-assisted Cardiovascular Medicine, Deutsches
Herzzentrum der Charité; Charité - Universitätsmedizin Berlin,
Germany; 2Department of Pediatric Cardiology, Deutsches Herzzentrum
der Charité; Charité - Universitätsmedizin Berlin, Germany

Background and Aim:Congenital heart defects often require surgical
or interventional treatments. In univentricular defects, the goal is
typically biventricular repair, but complex cases may necessitate
univentricular palliation. This involves connecting the superior
and inferior vena cava to the pulmonary artery through staged sur-
geries, known as total cavopulmonary connection (TCPC). Due
to the heterogeneity in anatomy, hemodynamics, and treatment
history, diagnosis and treatment decisions for these patients are
challenging. This retrospective study investigates whether digital
twins of univentricular patients can enhance anatomical and func-
tional understanding, thus supporting personalized diagnosis and
treatment planning.
Method: Anatomical digital twins were reconstructed from MRI,
CT, and angiography data. Computational fluid dynamics were
utilized to calculate patient-specific blood flow within the
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Exercise-induced elevation of venous pressure in postoperative Fontan patients is milder in 
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TCPC, enhancing the digital twins by hemodynamic information,
such as pressures and velocities. By virtually altering the anatomical
digital twins, different treatment scenarios, such as the implanta-
tion of covered stents or vascular grafts, could be mimicked.
Additionally, the hemodynamic outcomes of different strategies
were assessed and compared against each other.
Results: Digital twins were created for 10 univentricular patients,
addressing specific aspects such as optimizing hepatic blood flow
distribution and reducing energy loss in Fontan stenosis. Various
treatment strategies, derived from heart team recommendations
or individual expert opinions, were virtually tested, yielding at least
one viable treatment option per patient. The detailed insight into
patient-specific anatomy and pre-interventional hemodynamics
was deemed valuable for treatment planning.
Conclusions: Digital twins hold significant potential in addressing
the varied challenges in univentricular palliation patients. They
offer a pathway to personalized treatment planning and risk strati-
fication by simulating the outcomes of different interventions.
However, further standardization of methodologies is necessary
for prospective clinical application and broader adoption.

Keywords: Fontan, digital twins, univentricular physiology,
modelling and simulation, therapy planning, digital medicine

OP-043
Fontan circulatory failure: Relevance of incorporating
cpetecho in a dedicated fontan clinic
Aleksandra Cieplucha1, Youri Bekhuis2, Thomas Rosseel2, Joeri
Van Puyvelde2, Els Troost3, Pieter De Meester3, Werner Budts3 and
Alexander Van De Bruaene3
1Poznan University of Medical Sciences, Poznan, Poland & KU Leuven,
Department of Cardiovascular Sciences, Leuven, Belgium; 2University
Hospitals UZ Leuven, Department of Cardiology, Leuven, Belgium;

3KULeuven, Department of Cardiovascular Sciences, Leuven, Belgium&
University Hospitals UZ Leuven, Department of Congenital and
Structural Cardiology, Leuven, Belgium

Background and Aim: Fontan circulatory failure is a syndromewith a
heterogeneous clinical presentation. Exercise echocardiography
with simultaneous peripheral venous pressure measurement
(CPETecho-PVP) may provide superior insights in the patho-
physiology of Fontan circulatory failure. This study sought to assess
the hemodynamic correlates of peak oxygen consumption (per-
cent predicted peakVO2) using CPETecho-PVP in Fontan
patients.
Method: Forty-one consecutive Fontan patients (LV dominance in
32) were evaluated with echocardiography, cardiopulmonary
exercise testing and simultaneous peripheral venous pressure mea-
surements. A multipoint PVP/CO slope was calculated as a linear
approximation using linear regression analysis from pressure-flow
plots for each patient. Spirometry and blood work, including N-
terminal prohormone of brain natriuretic peptide (NTproBNP),
was performed.
Results:Compared to Fontan patients with a peakVO2 >50% pre-
dicted (n=25; 61%), those with a peakVO2 <50% predicted
(n=16; 39%) were more likely to have protein losing enteropathy
(p=0.045), had lower forced vital capacity (66±13 vs 76±16 %
pred; p=0.049), a higher NTproBNP (376±295 vs 133±116
ng/L; p=0.048), and lower albumin level (38±10 vs 47±4 g/L;
p=0.001). On CPETecho-PVP, they had a lower heart rate
reserve (+76±35 vs +100±37 bpm; p=0.041), a lower increase
in cardiac index (2.0±1.2 vs 2.9±1.0 L/min.m²; p=0.014) and a
steeper PVP/CO slope (3.1±1.7 vs 1.8±1.1 mmHg/l.min;
p=0.006). Age (31±9 vs 29±10 years; p=0.498), saturation at rest
(95±4 vs 96±3%; p=0.387) and peak exercise (90±6 vs 90±5%;
p=0.664) and PVP at rest (18±5 vs 17±4 mmHg; p=0.780) and
peak exercise (29±5 vs 27±6 mmHg; p=0.318) were similar
between groups. Of interest, PVP tended to increase more with
leg raise (6±5 vs 3±1 mmHg; p=0.052) in those with peakVO2
<50% predicted.
Conclusions:Although exercise intolerance appears multifactorial, a
steeper PVP/CO plot is associated with decreased exercise capac-
ity whereas absolute PVP values are not. This suggests the value of
implementing CPETecho-PVP in the setting of a dedicated
Fontan clinic.

Keywords: Fontan circulatory failure, exercise intolerance,
CPET-echo, peripheral venous pressure, non-invasive exercise
assessment, peak oxygen consumption
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Figure 1:

Exemplary illustration of a digital twin of a Fontan-palliated patient with uneven hepatic blood 
flow distribution towards the left and right pulmonary artery, resulting in pulmonary 
arteriovenous malformations in the right lung (top row). The lower rows show two virtual 
surgeries, which failed to achieve even distribution of hepatic blood.

CPETecho-PVP
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OP-044
Microfon study – differences in the microcirculation in
fontan adults compared to healthy controls; - preliminary
results
Rajendra Raghuraman1, Armia Ebeid3, Radek Debiec2, Aidan Bolger2,
Iain Squire1 and Frances Bu’lock2
1Department of Cardiovascular Sciences, University of Leicester, United
Kingdom; 2University of Leicester; East Midlands Congenital Heart
Centre, University Hospitals of Leicester, United Kingdom; 3East
Midlands Congenital Heart Centre, University Hospitals of Leicester,
United Kingdom

Background and Aim: Fontan palliation for functionally univentric-
ular CHD carries long-termmultiple organ sequelae and uncertain
longevity in adulthood. The mechanisms behind these complica-
tions are incompletely understood but may not solely relate to sys-
temic venous hypertension. We hypothesized that differences in
the capillary microcirculation may play a role.
Method:We have so far evaluated the microcirculation in 10 adults
(≥16 years) who underwent early childhood Fontan palliation and
compared them with 11 healthy controls (≥16 years). Handheld
Capillary Microscopy (HVCS, Exeter, UK) was used to assess
the microcirculation in the hands, feet, nailfolds, and oral cavity.
Basal and Maximal Capillary Density (BCD & MCD) were
recorded & measured on the dorsum of the hand and feet after
venous congestion according to a well-established protocol.
Sitting and standing blood pressures were recorded as per British
Hypertension Society guidelines. Central blood pressure,

augmentation index, and pulse wave velocity weremeasured using
Mobil-O-Graph® device (Stolberg, Germany). The independent
‘t’ test was used for comparison of means among the groups using
IBM-SPSS v26.
Results: The Fontan adults had statistically significantly lower basal
(BCD-mean difference -18 capillaries/field, p = 0.001) and maxi-
mal capillary density (MCD-mean difference -23 capillaries/field,
p = 0.001) on dorsum of the finger and of the feet (BCD - mean
difference - 6 capillaries/field, p = 0.087; MCD-mean difference -
12 capillaries/field, p = 0.012). Other findings include thickening
of the capillaries, increased looping, distortion, and widening of
venous limb of the capillary loop in the upper and lower extrem-
ities and buccal mucosa. Our Fontan patients also had significantly
lower systolic BP (mean difference -12 mm Hg, p < 0.011), dia-
stolic BP (mean difference -8 mm Hg, p < 0.001), and pulse wave
velocity (mean difference -.73 milliseconds, p <0.016) compared
to the healthy controls. There was no statistically significant differ-
ence in central blood pressure between both groups.
Conclusions: Our Fontan adults have significant structural
capillary rarefaction and likely adverse remodeling of the
microcirculation in their extremities compared to the healthy
controls. Studies to examine this in other repaired CHD
phenotypes are ongoing,

Keywords: Fontan Procedure, Microcirculation, Capillary
Rarefaction, Central Blood Pressure

OP-045
Pregnancy outcomes in adult congenital heart disease
women: a single centre experience
Rosalinda Palmieri1, Emanuela Concetta D’angelo1, Veronica Lisignoli1,
Giulia Di Già1, Marco Della Porta1, Rossella Iuzzolino1 and
Gianfranco Butera2
1UO Cardiologia del Congenito Adulto. Dipartimento di Cardiologia,
Cardiochirurgia, trapianto cardio-polmonare. IRCCS Ospedale
Pediatrico Bambino Gesù. Roma, Italia; 2UOCardiologia Interventistica
delle Cardiopatie Congenite. Dipartimento di Cardiologia,
Cardiochirurgia, trapianto cardio-polmonare. IRCCS Ospedale
Pediatrico Bambino Gesù. Roma, Italia

Background and Aim: Pregnancy is associated with significant
hemodynamic changes in ACHD women, increasing the risk of
cardiac, obstetric and fetal complications. The aim of this study
is an overview of a tertiary center experience.
Method: We collected data of ACHD pregnant women evaluated
at “ACHD program” between January 2018 and October 2023.
Cardiological risk of pregnancy was estimated according toWHO
classification. Primary outcomes included maternal cardiological
complications.
Results:We collected data of 73 consecutive patients and 78 preg-
nancies (5 women had 2 pregnancies). Mean age at pregnancy was
33 years old (+/-2.6 years). Eight patients had an history of pre-
vious spontaneous miscarriages. Sixty-four patients had a left sys-
temic ventricle physiology and the most frequent primary
diagnosis was Tetralogy of Fallot in 24 patients (33%). Five patient
had systemic right ventricle physiology and 4 patient Fontan cir-
culation. According to WHO classes: WHO I: 11 patients (15 %);
WHO II: 31 patients (42 %); WHO II-III: 15 patients (21 %);
WHO III: 16 patients (22%). None patient was in class WHO IV.
Ten pregnancy are still ongoing, and 2 miscarriages occurred in
first trimester. Mean gestational week at delivery was 38 weeks
(SD +/- 1.9 weeks). Fourty-one patients (62%) underwent to
Cesarean Section (CS). Three patients underwent to urgent CS
for fetal distress. Preterm births (birth < 37 weeks) were 5 while
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4 low birth weights (birth weight <2500g) occurred. One Fontan
patients had a twins-birth. During pregnancy and puerperium
rate of cardiovascular events was 10%. During pregnancy func-
tional class worsening occurred in 2 patients: in one persisted after
delivery due to incremental gradient through aortic valve which
led to surgery in follow-up. Arrhythmias occurred in 3 patients
during pregnancy and in one presented after delivery. All
arrhythmias were supraventricular arrhythmias. During preg-
nancy 1 patient developed hypertensive disorder. During the
puerperium one Fontan patient developed deep venous throm-
bosis and pulmonary embolism. All complications occurred in III
WHO class patients. No maternal or neonatal mortality
occurred.
Conclusions: In the current era, pregnancy can be carried out suc-
cessfully also in selected ACHD women. Correct counseling and
strict follow-up during and after pregnancy in a tertiary center is
recommended.

Keywords: ACHD, Adult Congenital Heart disease, Pregnancy

OP-046
exercise capacity is preserved, despite severe right ventricle
dilation after repair of tetralogy of fallot
Benedetta Leonardi1, Lucilla Ravà1, Federica Gentili1,
Gianfranco Butera1, Adriano Carotti1, Gabriele Rinelli1,
Giulio Calcagni1, Giovanni Antonelli1, Michele Lioncino1,
Fabrizio Drago1, Ugo Giordano1, Giulia Cafiero1, Fabrizio Drago1 and
Rachel Wald2
1Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy; 2TGH
Peter Munk Cardiac Centre, Toronto, Canada

Background and Aim: Pulmonary regurgitation (PR), can lead to
right ventricular (RV) volume overload and cardiac adverse events
in patients with repaired Tetralogy of Fallot (rTOF). Pulmonary
valve replacement (PVR) can resolve the incompetence of valve,
but its results on the outcome are still unclear. To this day, PVR
indications are based on cardiac resonance imaging (CMR) thresh-
olds of RV/left ventricle (LV), also in asymptomatic patients.
Cardiopulmonary test (CPET) has been shown to evaluated the
functional capacity in this population. Therefore, we sought if val-
ues above or below of right end-diastolic volume indexed for BSA
(RVEDVi) of 160 ml/m2 and/or RV EF≤47% and LV EF≤50%,
used for PVR indication, relate to exercise capacity in rTOF
patients.
Method: All rTOF with moderate or greater pulmonary regurgita-
tion (PR) enrolled in the CORRELATE registry (following in
Rome or Toronto) were enrolled if they had contemporary
CMR and CPET studies. The analysis was performed on three
subgroups on the basis of CMR parameters [1) RVEDVi <160
ml/m2 vs RVEDVi ≥160 ml/m2 2) RVEDVi <160 ml/m2 +
RVEF≥47% vs RVEDVi ≥160 ml/m2 + RV EF <47% 3)
RVEF <47% + LVEF <50% vs RVEF≥47% + LVEF≥50%)].
The following CPET data were collected: peak VO2 absolute,
percent-predicted (pred) peak VO2, peak O2 pulse absolute,
peak O2 pulse percent pred, ventilatory efficiency (VE/VCO2)
anaerobic threshold, and VE/VCO2 slope.
Results: In total, 587 tests were completed in 342 patients (55%
males; mean age at CPET 31.9 ±12.8 years). The multivariate
analysis adjusted for age at CPET, sex and BMI revealed no sig-
nificantly statistical relationship between CMR thresholds and
CPET parameters (all p>0.05). CPET data subdivided on the basis
of subgroups mentioned are shown in Table 1.
Conclusions: Exercise capacity is maintained with RVEDVi above
compared with below used cut-off for PVR referral

Keywords: Cardiopulmonary exercise stress test, Tetralogy of
Fallot, peak VO2 absolute

Fetal Cardiology

OP-048
Improving fetal heart care in under-resourced areas: task-
switching, telemedicine, and collaboration
Brian James Holland1, Jennifer Gray2, Lucinda Thurman Wright1 and
Jyothi Matta1
1Division of Pediatric Cardiology, Department of Pediatrics, University of
Louisville School of Medicine, Louisville, USA; 2Division of Pediatric
Cardiology, Department of Pediatrics, Washington University School of
Medicine, St. Louis, USA

Background and Aim: Prenatal diagnosis of congenital heart disease
allows for delivery planning and optimization of newborn out-
comes. Kentucky is largely rural and under-resourced, with the
fourth highest poverty rate in the US, and 20% of children living
below the poverty line. In 2011, because the prenatal diagnosis rate
around Louisville, Kentucky was 28%, a regional fetal tele-echo
program was started. Local sonographers with primary roles in
adult cardiology or obstetrics received focused fetal echo training.
Fetal echocardiograms were performed in local hospitals and pedi-
atric cardiologists in Louisville provided results and delivery rec-
ommendations via telemedicine. The aim of this study was to
evaluate the effectiveness and potential healthcare cost-savings
of this novel program.
Method:The study population included all expecting mothers who
had a fetal tele-echo performed between February, 2011 and June,
2018 at 3 outreach sites in Kentucky (Owensboro, Paducah, and
Lexington). Retrospective chart review was performed on mater-
nal and newborn records at 4 hospitals; the tertiary hospital and 3
outreach hospitals. Fetal tele-echo results and recommendations
were compared to maternal records, newborn echocardiogram
results, and newborn clinical course. Potential transport costs were
calculated using the US government reimbursement formula.
Results:A total of 410 expecting mothers had a fetal tele-echo dur-
ing the study period, with an average of 1.04 fetal echocardiograms
per patient. 118 mothers (29%) did not deliver at any study hos-
pital, none of those infants received cardiac care. 292 mothers
(71%) delivered at a study hospital with median follow-up of 4
days. Delivery was recommended at a local hospital for 359 normal
fetal tele-echos (87%), and for 21 minor abnormalities (5%), with
potential cost-savings of $124,752 by avoiding unnecessary trans-
port. Delivery was recommended at the tertiary hospital for 18
moderate/severe cardiac abnormalities (4.4%), with potential
cost-savings of $89,351.85 by avoiding emergent transport.
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Table 1

CPET data subdivided on the basis of three subgroups: 1) RVEDVi <160 ml/m2 vs RVEDVi 
≥160 ml/m2 2) RVEDVi <160 ml/m2 + RVEF≥47% vs RVEDVi ≥160 ml/m2 + RV EF <47% 
3) RVEF <47% + LVEF <50% vs RVEF≥47% + LVEF≥50%
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Comparing fetal tele-echo findings to newborn findings, the false
negative rate was 0.34%, and the false positive rate was 1.4%.
Conclusions: A regional fetal tele-echo program using focused spe-
cialty training for local sonographers and collaboration with
regional hospitals can accurately and efficiently identify congenital
heart defects during pregnancy, inform decisions about appropriate
delivery location, and provide substantial potential healthcare cost-
savings.

Keywords: fetal echocardiography, telemedicine, prenatal diag-
nosis, congenital heart disease, healthcare costs, resource-limited
settings

OP-049
The role of the non-invasive abdominal fetal ECG in the
detection and monitoring of fetal tachycardia
Sian C Chivers1, Nicolo Pini2, Shayan Chowdhury2,
Trisha Vigneswaran1, Vita Zidere1, Sophie Maxwell1, William Regan3,
Grace Moriarty1, David Lloyd1, Gurleen Sharland1, Thomas Day1,
Eric Rosenthal3, William P Fifer2, Catherine Williamson4 and John
M Simpson1
1Department of Fetal Cardiology, Evelina London Children’s hospital,
London. UK; 2Department of psychiatry, Columbia University, New
York. USA; 3Department of Congenital Cardiology, Evelina London
Children’s hospital, London. UK; 4Department of Women’s and
Children’s health, King’s College London. London. UK

Background and Aim: Fetal tachycardias have the potential to cause
adverse fetal outcome including ventricular dysfunction, hydrops
and fetal demise. In postnatal life the ECG is the gold standard, but
in fetal practice, echocardiography is the most frequently used
technique to diagnose andmonitor fetal arrhythmia. Non-invasive
extraction of the fetal ECG (fECG) has the potential to provide
additional information on tachycardia mechanism and to monitor
intermittent arrhythmias. New signal processing techniques have
been developed to provide improved data quality and clinical
translation. The aim of this study is to assess the fetus with known
or suspected tachycardia using non-invasive abdominal fetal ECG
and correlate results with fetal echocardiography findings.
Method: Prospective recruitment of pregnant participants where
the fetus had known or suspected tachycardia in a tertiary fetal car-
diology unit. Overnight fECG recording at home using the port-
able Monica AN24monitor was performed. Data processing using
bespoke Matlab scripts to provide information on fetal heart rate
(FHR) and cardiac rhythm. Fetal ECG data compared with clinical
data obtained using echocardiography and postnatal findings.

Results: 12 participants were recruited and undertook between 1-4
fECG recordings during the pregnancy. A total of 20 fECG
recordings were obtained. Gestational age was 28 (23.5-32.9)
weeks [median(IQR)].Duration of recording was 512(415-607)
minutes [median(IQR)]. 12/12(100%) recordings were successful,
and 20/20(100%) recordings had FHR graphs extracted.
Intermittent tachycardia was demonstrated on FHR graphs.
Rhythm strips correctly identified short-VA tachycardia, long-
VA tachycardia, atrial flutter and atrial ectopic beats with findings
correlating with echocardiography. Postnatal recurrence in one
case (long-VA tachycardia) was consistent with the prenatal
fECG findings.
Conclusions:Our initial results show that rhythm strips of fECG sig-
nal can be extracted and correctly identify the electrical mechanism
of arrhythmia in cases of fetal tachycardia. The potential to mon-
itor FHR over a prolonged period is an additional advantage over
current monitoring strategies which facilitates recording of inter-
mittent arrhythmias and gauging the response to medical therapy.

Keywords: fetal, tachycardia, ECG

OP-050
Survival and long-term outcomes of antenatally diagnosed
transposition of the great arteries
Peter Lillitos, Grace Moriarty, Owen Miller, John Simpson, Vita Zidere
and Trisha Vigneswaran
Department of Congenital Heart Disease, Evelina London Children’s
Hospital, Guy’s & St Thomas’NHSFoundation Trust, London, United
Kingdom

Background and Aim: Transposition of the great arteries (TGA) is
commonly diagnosed prenatally. We sought to describe survival
outcomes and morbidity for prenatally-diagnosed patients with
TGA to inform prenatal counselling for expectant patients.
Method: Fetuses with TGA or TGA with ventricular-septal-defect
(VSD) prenatally diagnosed between 1995-2022 at Evelina
London Children’s Hospital (United Kingdom) were identified
and electronic records retrospectively reviewed. Those with
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complex TGA, including co-existing coarctation and pulmonary
stenosis, were excluded.
Results: There were 214 fetuses diagnosed resulting in 203 live-
births, 1 intrauterine-demise and 10 underwent termination of
pregnancy. 137/203 (67.5%) were simple TGA and 66/203
(32.5%) additionally had a VSD. Median birthweight 3.2kg
(IQR 2.95-3.5kg), median birth gestation 38-weeks (IQR 38-
39-weeks). 57/203 (28%) were female. Pre-operative balloon-
atrial-septostomy was performed in 130/203 (64%) with 65
(32%) in the first 24 hours. Arterial-switch-operation (ASO) was
performed in 201/203 (99%) with 47/201 (23.4%) having con-
comitant VSD closure. The 2 patients not undergoing ASO were
born prematurely and died prior to surgery. Survival of live births
was 99% at 30-days, 93.6% at 1-year/5-years/10-years, 92.6% at
20-years and 79.2% at 25 years of age (figure-1). 5-year mortality,
significantly reduced from the era of 1995-2005 (6/41, 14.6%)
compared to 2006 to 2015 (3/87, 3.4%) and 2016-2022 (4/75,
5.3%), p=0.02. There was no significant difference in mortality
between latter two eras (p=0.7). Reintervention following ASO
(including in early postoperative period) occurred in 17/201
(8.5%): coronaries (n=6), aortic valve (n=2), main pulmonary/
branch pulmonary artery stenosis (n=7), VSD reintervention
(n=1), diaphragm plication (n=1). Of the 201 having ASO, 182
(90.5%) were followed in our institution for a median 7.8-years
(IQR 3.9-13.8-years). Recorded morbidity included: mild myo-
cardial dysfunction in 3/182 (1.6%), pulmonary hypertension 1/
182 (0.6%), arrhythmia 3/182 (1.6%), neurological disorders
19/182 (10%), autism 11/182 (6%) and attention deficit hyperac-
tivity disorder 2/182 (1%).
Conclusions: Survival for prenatally-diagnosed patients TGA has
improved in recent eras. Overall, most survive into the 3rd decade
of life following prenatal diagnosis. Reintervention was needed in
8.5% by 25 years. Neurological and behavioural morbidity is
reported in up to 10%. This data will be helpful when counselling
parents faced with a diagnosis of TGA in pregnancy, informing
decision making and expectations.

Keywords: Transposition of the great arteries, survival, fetal car-
diology, outcomes

OP-051
Fetal right to left ventricular discrepancy as a marker of
extracardiac anomalies with and without coarctation
Stephanie McKeown, Emanuela RValsangiacomo Buechel, Beate Rücker
and Roland Weber
University Children’s Hospital Zurich

Background and Aim: Right heart enlargement suspecting coarcta-
tion of the aorta (CoA) is a frequent referral reason but appears to
be an unspecific sign of a possible other anomaly in numerous
cases. The objective was to illustrate the incidence and the spec-
trum of other possible pathologies from unconfirmed cases.
Method: For this retrospective observational study, we assessed all
cases with right to left heart discrepancy referred to our institution
from 2010-2023, where CoA was suspected or could not be dis-
missed with the high false negative diagnosis rate in mind. Cases
with complex congenital heart disease (CHD) were excluded
except for those with atrioventricular septal defect and double out-
let right ventricle with normal relation of the great arteries both
resulting in biventricular physiology. Prenatal cases were com-
pared to neonatal outcome. Common institutional policy is to fol-
low all cases until 6 months after birth.
Results: From 140 cases with a suspicion of CoA, 6 pregnancies
were terminated (TOP), 6 were lost in utero (IUFD) or were sup-
ported palliatively after birth, both for other reasons than the sus-
pected CoA; and 2 were lost to follow-up. Of 126 livebirths, n=50
had CoA surgery (40%), whereas in n=76 (60%) no CoAwas diag-
nosed. 20/50 (40%) of the confirmed CoA cases had a genetic
defect, syndrome or extracardiac anomaly. Of the patients without
CoA 31/76 (41%) were found to have other pathological findings;
7 had a genetic defect, 8 had a genetic defect with at least one
minor congenital heart abnormality, 9 had isolatedminor congeni-
tal heart defects other than CoA and 7 had extracardiac anomalies
of other organs without a specific genetic defect. Intrauterine
growth retardation at birth was found in 13/50 (26%) cases with
coarctation and in 14/76 (18%) cases without CoA.
Conclusions: Fetal right heart enlargement is associated with high
percentage of genetic defects, extracardiac anomalies and minor
cardiac anomalies even in cases without CoA. In 40% of cases
without CoA an extracardiac, genetic or minor cardiac abnormal-
ity other than CoA was found in our population.

Keywords:Coarctation, Fetal right to left discrepancy of the ven-
tricles

OP-052
Multidisciplinary approach to vascular rings with prenatal
diagnosis: symptoms are never enough
Laura Vargas Pons1, Josie Melisa Juárez Osorto1, Silvia
Arévalo Martínez2, Gemma Giralt Garcia1, Pilar Prats Rodríguez3 and
Queralt Ferrer Menduiña1
1Pediatric Cardiology Unit, Vall d’Hebron Hospital Barcelona Campus,
Barcelona, Spain; 2Maternal-Fetal Medicine Unit, Department of
Obstetrics and Gynecology, Vall d’Hebron Hospital Barcelona Campus,
Barcelona, Spain; 3Maternal-Fetal Medicine Unit, Department of
Obstetrics and Gynecology, Hospital Universitari Dexeus, Barcelona,
Spain

Background and Aim: Vascular rings are a rare group of congenital
abnormalities that can cause tracheal or esophageal compression.
Their approach is under Discussion: there is no clear correlation
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Figure-1. Postnatal survival curve of patients with TGA antenatally diagnosed 
between 1995-2022

Postnatal survival curve of patients with TGA antenatally diagnosed between 1995-2022
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between clinical and radiological findings. The aim of our study is
to describe prenatal and postnatal findings, management and out-
come of vascular rings in two tertiary centers.
Method: Retrospective, descriptive study including all cases diag-
nosed with vascular ring (double aortic arch (DAA) or right aortic
arch (RAA) with left ductus arteriosus and/or aberrant left subcla-
vian artery (ALSA), both without associated cardiac abnormalities)
in two fetal cardiac units from 2006 to 2023. Clinical records were
reviewed for prenatal/postnatal sonographic features, genetic stud-
ies, symptoms, imaging studies performed, surgery and follow-up.
Results: 87 fetuses with vascular rings were identified (median ges-
tational age 23+2). 78 cases were RAA (53 with ALSA), 8 were
DAA and 1 had left aortic arch with right ductus and ARSA.
Genetic screening was performed on 57% of patients (4 cases of
22q11 syndrome). In 11 cases postnatal follow-upwas not possible.
Only 21% of patients (17) had symptoms before 6 months of age,
but during the follow-up (median of 6.8 years), up to 57% (45) of
them reported respiratory and/or digestive mild symptoms.
AngioTAC was performed in 57 patients (73%), being normal
in only 15.7%. Tracheal compression <50% was identified in
38/57 patients and 10/57 had >50% of compression. Regarding
fibrobronchoscopy, it was performed in 23 patients (29.4%), find-
ing compression in most of the cases: <50% of compression in 12/
23 cases and>50% of compression in 7/23 cases. In both tests there
was no correlation between symptoms and severity of tracheal
compression. Surgery was performed in 29 patients (33%) with
symptoms and/or tracheal compression superior to 40%, at a
median age of 4 years. In all cases except from 1, symptoms were
resolved after the procedure.
Conclusions:Multidisciplinary approach of vascular rings is manda-
tory. Beyond symptoms and clinical follow-up, imaging and/or
respiratory studies must be performed the sooner the better in
order to identify those cases with compression that can benefit
from surgery.

Keywords: Vascular rings, angioTAC, congenital heart disease,
prenatal diagnosis

OP-053
Fetal brain oxygenation remains constant in maternal
hyperoxygenation despitemarked placental response at the
expense of blood supply to the brain
Johannes K. Steinweg1, Alena Uus2, Milou Van Poppel1,
Reza Razavi1, Mary Rutherford2, David Lloyd1, Kuberan Pushparajah1

and Jana Hutter2
1Department of Cardiovascular Imaging, School of Biomedical
Engineering & Imaging Sciences, King’s College London, United
Kingdom; 2Centre for the Developing Brain, King’s College London,
United Kingdom

Background and Aim: Maternal hyperoxygenation (MH) has been
used temporary as a diagnostic marker, but also as therapeutic
option, following the theory that persistent pulmonary vasodila-
tion leads to increased left heart throughput, thereby stimulating
growth. Impaired fetal brain growth was associated with reduced
oxygen delivery to the fetal brain in CHD, but reduced cerebral
blood flow and reduced head growth has been shown in previous
studies. We hypothesised that MH changes placental and brain
oxygenation and fetal cerebral blood flow in CHD and controls.
Method: In this prospective cross-sectional interventional study,
pregnant women carrying a fetus diagnosed with congenital heart
disease (CHD) alongside a control group of women with uncom-
plicated pregnancies were scanned using a 1.5 Tesla Philips Ingenia
scanner at similar gestational age with a free breathing multi-echo

gradient-echo (MEGE) echo planar imaging pulse sequence
(Resolution 1.5x1.5x2.5mm, typical FOV 256x256x40, TE=
[7.3,57.8,108.3,154.6ms], TR=10–12s, up to 50 timepoints,
resulting scan time 8–10min.) MH was started 2min into the scan
and T2* maps were calculated for placenta and brain to estimate
changes in oxygenation. SVC flow was measured with phase con-
trast sequences using metric optimized gating. Cases with contrac-
tions during the scan were excluded from further analysis.
Results: From 21 scanned cases 10 were excluded for contractions.
3 controls, 5 TGA (IVS) and 3HLHS allowedmixedmodel analy-
sis for repeated measurements. All showed a marked increase of
placental mean T2* values with an increase by 21% in HLHS,
30% in control and 39% inTGA (p<0.001). Brainmean T2* value
increase with MH was small (1.2–1.9%) and only significant in
TGA (p<0.001), while changes in control and HLHS did not
reach statistical significance (p=0.108 and 0.269, respectively).
Blood flow to the fetal brain decreased in almost all cases during
MH.
Conclusions:While placental oxygenation increases markedly with
MH, effects on brain oxygenation are at least 10 times smaller in
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Placenta and fetal brain mean T2* values during continuous scan of 8-10 minutes. Oxygen 
supply via face mask started at timepoint 10. Values depicted with mean & error per colour-
coded diagnosis groups control, TGA (IVS), HLHS. Mean T2* values over the entire organ 
per timepoint. 

Effects of MH on placenta and fetal brain in CHD as measured by T2*
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uncomplicated pregnancies and those with fetal CHD.
Furthermore, reduced SVC flow duringMH suggests intact autor-
egulatory processes responding to O2 delivery even with antenatal
CHD and may impair nutrient supply. MH effects the complex
interplay of placenta, fetal heart and brain beyond reduced PVR.

Keywords: Maternal hyperoxygenation, Fetal MRI, Brain,
Placenta, Blood Flow
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OP-054
Effects of anticoagulant treatment options on embryop-
athy in pregnant women
Sule Arici1, Ayse Inci Yildirim1, Mehmet Ozkan1, Gulperi
Yagar Keskin1, Serafettin Corbacioglu1, Fatih Alparslan Genc1, Nilufer
Cetiner Cine1, Metin Sungur1 and Ozlem Surekli1
1Sule Arici; 2Ayse Inci Yildirim; 3Mehmet Ozkan; 4Gulperi Yagar
Keskin; 5Serafettin Corbacioglu; 6Fatih Alparslan Genc; 7Nilufer Cetiner
Cine; 8Metin Sungur; 9Ozlem Surekli

Background and Aim: Pregnancy is associated with a hypercoagu-
lable state, which makes pregnant women with prosthetic heart
valves at high risk of thromboembolism. However, no consensus
on the present anticoagulation treatment for those women has
been reached yet, in pregnancy. Oral anticoagulants (warfarin),
standard heparin and low molecular weight heparins (LMWH)
are the anticoagulant agents we have available. Warfarin appears
to offer the best protection against thromboembolic complica-
tions, but the risk of its teratogenic effect is the concern of the cli-
nicians. The use of heparin derivatives is also controversial.
Although it has better fetal outcomes, it may be insufficient to pro-
tect the mother with mechanical heart valves from thromboem-
bolic complications. Large controlled studies cannot be
performed in this patient group for ethical reasons.
In this study; Children of patients with mechanical heart valves
who were followed up by the cardiology department of
Kosuyolu Yuksek Ihtisas Training and Research Hospital and
who received anticoagulant treatment during pregnancy were
evaluated. Our aim is to investigate the long-term effects of fetal
anticoagulant treatment exposure.
Method: Detailed physical examinations of the children were per-
formed; hearing and vision test, developmental screening with
Denver II, cardiac evaluation with echocardiography and electro-
cardiography, whole abdominal ultrasonography and thyroid
ultrasonography were performed. The results obtained were com-
pared with the anticoagulant treatment used during pregnancy.
Results: In our study, 32 live-born babies of 30 mothers who had
mechanical prosthetic valves and received anticoagulant treatment
throughout pregnancy were evaluated in the late period. The
patients included in the study were divided into 3 groups: those
exposed to enoxaparin during the fetal period (n:12), those
exposed to 2.5 mg/day warafarin together with enoxaparin
(n:8), and those exposed to 4 mg warfarin together with enoxa-
parin (n12). It has been observed that there is no difference in terms
of teratogenicity in the long term when using LMWH, LMWH+
2.5 mg/day warfarin and LMWH+4 mg/day warfarin during the
fetal period.
Conclusions: Our retrospective results indicate that low-dose war-
farin use during pregnancy is safe in terms of long-term

teratogenicity, but prospective randomized controlled studies
are needed to support this.

Keywords: warfarin, embryopathy
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Pioglitazone and its R-enantiomer prevent disease in a
hypertrophic cardiomyopathy mouse model
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Background and Aim: Hypertrophic cardiomyopathy (HCM) is a
genetic disorder marked by progressive myocardial hypertrophy,
fibrosis, ventricular dysfunction, arrhythmias, and an increased risk
of sudden cardiac death, particularly in the young. It primarily
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results from autosomal-dominant mutations in sarcomere protein-
encoding genes, leading to altered biophysical properties,
increased energy demand, and activation of pro-hypertrophic
and pro-fibrotic signaling pathways. Research underscores disrup-
tions in metabolic signaling, mitochondrial dysfunction, inflam-
mation, and oxidative stress as secondary perturbations
exacerbatingHCMprogression. This highlights potential drug tar-
gets to improve metabolic function and reduce mitochondrial
damage in HCM. Pioglitazone (pio), a PPARY agonist and anti-
diabetic agent, emerges as a promising candidate, recognized for
ameliorating the aforementioned disruptions in various diseases.
Pio comprises S- and R-enantiomer (R-pio), with R-pio lacking
PPARY activity and having fewer side effects. To date, no studies
have investigated pio, especially R-pio, in HCM. Thus, this study
examines the potential of the thiazolidinediones pio and R-pio as
disease modifiers in HCM, utilizing their anti-inflammatory prop-
erties and their capacity to enhance mitochondrial function and
metabolic homeostasis.
Method: Drug effect was studied in the established α-MHC719/+
HCM mouse model, which mimics the characteristic features of
human HCM. Disease phenotype, assessed by transthoracic echo-
cardiography for myocardial hypertrophy and histopathology for
myocardial fibrosis, was compared between vehicle-treated α-
MHC719/+ (α-MHC719/+,n=21) and wildtype (WT,n=22)
mice, as well as pio- (n=7) and R-pio-treated (n=9) α-
MHC719/+mice. Ex vivo analyses included transcriptomics, pro-
teomics, and pathway exploration.
Results: Compared to WT, there was marked left ventricular
hypertrophy and myocardial fibrosis in α-MHC719/+, but not
in pio- and R-pio-treated α-MHC719/+ mice (Figure). Whole
transcriptome mRNA sequencing and proteomics analyses
revealed robust upregulation in pro-hypertrophic, pro-fibrotic,
oxidative stress, mitochondrial dysfunction, disturbed metabolism,
and inflammation pathways in left ventricular myocardial samples
from α-MHC719/+ mice compared to WT. Pio- and R-pio-
treated α-MHC719/+ mice, on the other hand, presented signifi-
cant improvement up to normalization in these analyses.
Conclusions: Pio and R-pio effectively prevent pathological myo-
cardial remodeling in an HCMmouse model by limiting processes
associated with hypertrophy and fibrosis, together with a reduction
in oxidative stress, mitochondrial dysfunction, perturbed meta-
bolic signaling and inflammation.The data suggest promise for
pio and R-pio in the treatment of HCM.

Keywords: Hypertrophic cardiomyopathy, pioglitazone, myo-
cardial fibrosis and hypertrophy, mitochondrial dysfunction,
inflammation, oxidative stress
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Background and Aim: The validated HCM Risk-Kids model pro-
vides accurate individualised estimates of sudden cardiac death risk
in children with hypertrophic cardiomyopathy (HCM). A second
validatedmodel, PRIMaCY, also provides individualised estimates
of risk, but its performance and clinical impact has not been inde-
pendently investigated. The aim of this study was to investigate the
clinical impact of using the PRIMaCY SCD risk model in child-
hood HCM.
Method:The estimated 5-year SCD risk was calculated for children
meeting diagnostic criteria forHCM in a large single-centre cohort
using PRIMaCY (clinical and genetic) and HCM Risk-Kids
model and model performance was assessed.
Results: 301 patients [median age 10 (IQR 4-14)] were followed
up for an average of 4.9 (+/- 3.8) years, during which 30 (10.0%)
reached the SCD or equivalent event end-point. Harrell’s C-sta-
tistic for the clinical and genetic models was 0.66 (95% CI 0.52 –
0.8) and 0.66 (95% CI 0.54 – 0.80) with a calibration slope of 0.19
(95% CI 0.04-0.54) and 0.26 (95% CI -0.03 – 0.62), respectively.
For patients who had undergone genetic testing (n=207), forty-
eight patients (23.2%) were assigned to a higher risk group by
the PRIMaCY model following inclusion of genetic testing
results. When comparing PRIMaCY (clinical) and HCM Risk-
Kids, there was between-model agreement in the calculated risk
group for 118 patients (50.4%). Of the remaining 116 patients,
101 (87.1%) were assigned to a higher estimated risk group using
the PRIMaCY model. The proportion of patients above the
threshold ≥6% for ICD implantation was 158 (67.5%), 135
(57.7%) and 94 (40.2%) for the PRIMaCY genetic, PRIMaCY
clinical and HCM Risk-Kids model respectively. The number
needed to treat to potentially treat one life-threatening arrhythmia
for the PRIMaCY genetic, PRIMaCY clinical and HCM Risk-
Kids models was 14.5, 13.7 and 9.4 respectively.
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Figure
Comparison of 5-year estimated risk for patients using a) PRIMaCy genetic and
PRIMaCy clinical model b) PRIMaCY clinical and HCM-Risk Kids
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Conclusions:Although PRIMaCY has a similar discriminatory abil-
ity to that reported for HCM Risk-Kids, estimated risk estimates
did not correlate well with observed risk. A higher proportion of
patients met ICD thresholds using PRIMaCYmodel compared to
HCM Risk-Kids. This has important clinical implications as these
patients will be exposed to a life-time risk of complications and
inappropriate therapies.

Keywords: Sudden death, childhood, risk, prediction, cardiomy-
opathy, implantable cardioverter defibrillator
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Background and Aim: Pediatric patients with acute or chronic heart
failure may need mechanical circulatory support or orthotopic
heart transplantation, respectively. The availability of donor hearts
is limited, especially in this age group. Cardiomyopathy or myo-
carditis are the leading cause for heart failure therapy, but differ-
entiation of genetical or/and inflammatory cause is crucial. It
remains unclear, if pathogenic genetic variants may be associated
or detectable also in inflammatory cardiomyopathic presentation.
Method: We included pediatric patients, who underwent heart
transplantation (HTx), mechanical circulatory support (MCS) or
in hospital treatment for acute heart failure between 1990-2021.
We excluded patients with congenital heart disease. DNA was
extracted from blood or myocardial sampling during or after treat-
ment. Patients were sequenced by Illumina technology and SNPs
were classified according to current ACMG guidelines.
Histological examination was performed to investigate inflamma-
tion and cardiotropic agents to prove myocarditis by an experi-
enced pathologist in all patients. Where possible familial co-
segregation was examined.
Results:We included 104 genotyped individuals (53%males). 83%
had a dilated cardiomyopathy and 47% carried a (likely) pathogenic
(PLP) variant with TNNI3 as the dominantly affected gene. 86%
received HTx or MCS, 15 received in hospital treatment. In 83/
104 myocarditis was examined. 66/83 had histological signs of
myocarditis with chronic lymphocytic myocarditis in 52%. Data
from genotyping and myocarditis were available: In 44% with
and 59% without myocarditis PLP variants were found. 57
received MCS, 7 cases were were weaned. 4/7 cases, all lacking
PLP variants, were successfully weaned from MCS. In 37 cases
familial disease was examined revealing in 30% de novo PLP
variants.
Conclusions: In severe forms of pediatric cardiomyopathies genetic
etiologies are frequent. Etiological conclusions based on histologi-
cal biopsy examination without genetic information may under-
estimate the leading cause of pediatric heart failure. Genotyping

of pediatric patients with severe heart failure should always be con-
sidered and may have consequences for families and MCS treat-
ment. Genetic counseling by a multidisciplinary team is
mandatory and has also the potential to support families in a diffi-
cult psychosocial situation.

Keywords: Myocarditis, genetic disease, cardiomyopathy,
mechanical circulatory support, heart transplantation
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Effects of troponin-mutations in pediatric myocardium on
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Background and Aim: In the last years, several mutations in the
Troponin complex encoded by the genes TNNI3, TNNT2
and TNNC1 including TPM1 have been found to be one of
the leading causes of pediatric cardiomyopathies. We were able
to identify mutations in this complex leading to dilated cardiomy-
opathy (DCM) or restrictive (RCM) in pediatric cases of HTx.
Alternative splicing and gene expression profiles in genotyped
pediatric myocardium was analysed and compared to non-failing
controls. Alternative splicing of the troponin complex is not com-
pletely understood especially in TNNT2 where 18 different pro-
tein-coding transcripts have been reported in databases.
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Figure 1: Heatmap for differentially expressed genes for 9 patients bearing mutations in 
the troponin complex and 3 non-failing patients

Purple indicates increased expression; Yellow indicates decreased expression. Depicted are the 
differentially expressed genes with their gene IDs
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Method: We isolated total RNA from the left ventricle (LV) of 60
pediatric patients aged 2 months to 18 years, with cardiomyopa-
thies and 3 non-failing controls. The pediatric patients were strati-
fied by genetic variants in TNNT2, TNNC1, TPM1 or TNNI3,
with miscellaneous genetics and cardiomyopathies lacking genetic
evidence. After RNA isolation, myocardial samples were
sequenced by Nanopore-technology and bioinformatically evalu-
ated on differential gene expression and alternative splicing.
Results:We found significant gene expression changes in the failing
pediatric myocardium in comparison to controls. Apart from typ-
ical cardiomyopathy-associated genes like NPPA and NPPB, we
identified numerous genes to be differentially expressed in our
RNA-seq data including METTL12A and TIMM8B (Figure 1)
which have not been described in genomics of adult hearts so
far. Additionally, our study sheds a light on the relevance of tro-
ponin transcripts in the context of cardiomyopathies.
Conclusions: Our findings provide evidence in molecular
differences of early childhood cardiomyopathies caused by tropo-
nin variants. The genotype specific transcriptome and alternative
splicing will be subject of future research aiming to improve treat-
ment of these patients.

Keywords: pediatric cardiomyopathy, troponin, alternative splic-
ing, gene expression, mutation
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Background and Aim: Congenital heart disease (CHD) affects more
than 8 in 1000 live-born babies and may occur isolated or in the
context of a syndromic constellation. The pathophysiology of
CHD is complex with both genetic and environmental contribu-
tions, and the etiology remains unknown in the majority of the
patients. Heterozygous loss-of-function (LOF) pathogenic variants
(PVs) in FLT4 have recently been associated with Tetralogy of
Fallot (TOF). Here we report on two novel families with LOF
PVs in FLT4, further contributing to themolecular etiology of iso-
lated CHD.
Method: In 318 probands with isolated CHD and normal copy
number variant analysis, we performed trio exome sequencing
(ES) on genomic DNA followed by analysis of a virtual congenital
heart disease gene panel including 471 genes. FLT4
(NM_182925.5) variants were classified according to the
American College of Genetic and Genomic Medicine (ACMG)
guidelines. We applied RNA-sequencing on lymphocytes to
evaluate the consequences of variants predicted to affect splicing
of FLT4.
Results: We identified novel PVs in FLT4 in two families with
non-syndromic CHD. In family one, two siblings diagnosed with
TOF and major aortopulmonary collateral arteries (MAPCAs)
harbored a heterozygous c.985+1G>A FLT4 variant, inherited
from their asymptomatic father. In family two, the proband

presented with bicuspid aortic valve and aortic coarctation and
harbored a heterozygous c.1657+6T>C variant in FLT4. Of note,
the variant was inherited form her asymptomatic mother, but
occurred de novo in the maternal grandmother who was diag-
nosed with TOF. For both variants RNA-sequencing revealed
skipping of exon 7 and 12 in the c.985+1G>A and c.1657
+6T>C variant respectively, resulting in a premature termination
codon, reclassifying both variants as class 5 (pathogenic). Notably,
previous targeted RT-PCR analysis for the c.1657+6T>C variant
revealed normally.
Conclusions:Our report widens the clinical presentation of hetero-
zygous splice site variants in FLT4, that further show reduced pen-
etrance. Reanalysis of patients with recent diagnostic techniques
suchRNA-sequencing are powerful to elucidate some of themiss-
ing heritability in isolated CHD.

Keywords: Isolated CHD, Genetics, RNA-sequencing, FLT4
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Background and Aim: Hypertrophic cardiomyopathy (HCM) is a
disease prevalent in our setting that is genetic based and inherited
through families. Genotype-phenotype association studies have
shown a degree of variable penetrance for many variants, while
the influence of other endogenous or environmental factors has
not been well established. Most pathogenic variants are limited
to a small number of families or individuals, so the study of recently
identified pathogenic variants that affect homogenous populations
represents a great opportunity for the description of clinical phe-
notypes. Our main objective is to describe the clinical phenotype,
penetrance, and prognosis of a new MYBPC3 variant,
p.Val931Glyfs*120, present in several families from northern
Spain, to adapt the monitoring and advice given to these patients.
Method:We describe the clinical characteristics of a new truncating
MYBPC3 variant, p.Val931Glyfs*120, in 75 subjects from 18 dif-
ferent families from northern Spain with the p.Val931Glyfs*120
variant. Index cases were recruited from the Cardiology Units
of our center; a pedigree was designed for each case and a genetic
study was offered to first-to-third-degree relatives. Probands were
studied by Next generation sequencing (NGS), and family mem-
bers were studied by Sanger sequencing of the variants detected. A
medical history was produced for all the carriers, and they were all
given a physical examination, ECG, echocardiogram (and mag-
netic resonance imaging (MRI) if indicated) according to the latest
HCM guidelines.
Results:Our cohort allows us to estimate the penetrance and prog-
nosis of this variant. The penetrance of the disease increases with
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age, whereas 50% of males in our sample developed HCM by the
age of 36 years old, and 50% of women developed the disease by
the time they reached 48 years of age (p = 0.104). Men have
more documented arrhythmias with potential risk of sudden death
(p = 0.018), requiring implantation of cardioverter defibrillators
(p = 0.024). Semi-professional/competitive sport among males
is related to earlier onset of HCM (p = 0.004).
Conclusions: The p.Val931Glyfs*120 truncating variant in
MYBPC3 is associated with a moderate phenotype of HCM, with
a high penetrance, onset in middle age, and a worse outcome in
males due to higher risk of sudden death due to arrhythmias.

Keywords: MYBPC3, genotype-phenotype, hypertrophic
cardiomyopathy, sarcomeric gene variant
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Background and Aim: Dilated cardiomyopathy (DCM) is the most
common phenotypic pattern of cardiomyopathy in childhood.
Pediatric dilated cardiomyopathy (DCM) progress to heart failure,
death, or transplantation within 2 years of diagnosis. Clinical cor-
relation between genetic testing and outcomes in pediatric DCM
remains unclear. Our objective is to provide genotype associations
with life-threatening cardiac outcomes in our pediatric DCM
population
Method:We perform a retrospective review of children with DCM
followed at our outpatient clinic at a pediatric tertiary referral
center during period 2018–2023, excluding syndromic, chemo-
therapy-induced, congenital heart disease causes and other types
of cardiomyopathies. Genetic variants were adjudicated by whole
exome test or panel DCM.

Results:We identify 79 children with DCM during this period. Of
those, 46 patients (58.2%) were tested with a cardiomyopathy
genetic test (31 patients with +ve genetic study and 13 patients
were -ve and 2 patients have pending result) and genetic testing
were not done for 33 patients (26%). Patients with +ve genetic test
had a more severe cardiac outcome 42% serious outcomes (5 died,
5 transplanted, 2 listed for transplant, one patient underwent
LVAD, waiting for Donner) while39% improving and 19% have
static condition, comparing with the patients with negative gene
study, 31% had severe cardiac outcome (3 patients have been trans-
planted and one listed for heart transplant, 46% are improving and
23% has static condition. 19% of genotype +ve patients has
arrhythmia (67% ventricular and 33 supraventricular tachycardia)
while 36% genotype -ve patients have arrhythmias inform of iso-
lated premature ventricular contraction.
Conclusions:Genotypewere associatedwith significant cardiac out-
come. Some DCM genotype is associated with high risk or
arrhythmia and rapid progression of the disease so an early exten-
sive genetic and clinical evaluation is very important for better
outcome

Keywords: Dilated cardiomyopathy (DCM), genotype

OP-063
Genetic testing provides insight on precocity and severity
of pediatric cardiomyopathies
Flavie Ader1, Neil Derridj2, Anne Claire Brehin3, Olivia Domanski4,
Estelle Gandjbakhch5, Philippe Charron5, Pascale Richard6,
Damien Bonnet2 and Diala Khraiche2
1Sorbonne Université- DMU BioGem-Unité Fonctionnelle de
Cardiogénétique et Myogénétique Moléculaire et cellulaire, Service de
Biochimie Métabolique, APHP-Hôpital Universitaire Pitié Salpêtrière,
Paris, France; INSERM UMRS1166 Équipe 1, ICAN Institute,
Paris, France; Université Paris Cité, UFR de Pharmacie, 4 av
de l’observatoire, 75006 Paris, France; 2M3C‐Paediatric Cardiology,
Necker Enfants malades, AP‐HP, Université de Paris, Paris, France;
3CHU de Rouen, Service de Génétique, Rouen, France; 4CHU de Lille,
Service de Cardiologie Pédiatrique, Lille, France; 5INSERM
UMRS1166 Équipe 1, ICAN Institute, Paris, France; Sorbonne
Université, Centre de référence des maladies cardiaques héréditaires ou
rares, département de génétique, APHP-Hôpitaux Universitaires
Pitié- Salpêtrière – Charles Foix, Paris, France; 6Sorbonne Université-
DMUBioGem-Unité Fonctionnelle de Cardiogénétique et Myogénétique
Moléculaire et cellulaire, Service de Biochimie Métabolique,
APHP-Hôpital Universitaire Pitié Salpêtrière, Paris, France; INSERM
UMRS1166 Équipe 1, ICAN Institute, Paris, France

Background and Aim: The genetics of cardiomyopathies (CM) have
been studied for decades in adults, but only recently in children,
and no association with childhood mortality has been reported.
To describe the genetic spectrum of pediatric CM (pCM) and
compare it with that of adults to assess penetrance. Then, to assess
whether genotype in children are associated with increased risk of
death or heart transplantation.
Method:Weperformed a retrospective cohort study of patients diag-
nosed with primary CM who underwent genetic analysis between
2014-2022 in 32 French tertiary centers. Genetic results from the
pediatric cohort were compared to an index CM case with an
adult-onset cohort sequenced on the same genes panel. We defined
a variant of interest (VOI) as a certainly/likely pathogenic variant and
variant ofuncertain significancewith additional proof of pathogenic-
ity according to theACMG-AMPclassification. Survival analysiswas
performed to avoid left truncation. A Cox proportional hazards
model was used to investigate risk factors.
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Table 1

Characteristics of the 44 affected hypertrophic cardiomyopathy carriers of MYBPC3 
p.Val931Glyfs*120.
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Results: 1719 patients with CM were included, including 256
(14.9%) pCM and 1463 (85.1%) adult CM (aCM). Compared
to aCM, pCM had higher rates of patients with one VOI
(53.7% vs. 47%, p=0.001), two VOI (23% vs. 15.6%, p=0.02),
and of de novo variants (6.3% vs. 0.1%, p <0.001).
Additionnaly, we observed different genes and allelic spectrum
between aCM and pCM. The median follow-up for pCM was
5.7 years (IQR, 2.8 to 7.0 years) and 64 patients (25.3%) had a
cardiovascular event. Survival at one and six years was 84.1%
CI95% [79.0% - 88.1%] and 78.1% CI95% [72.2% - 82.9%],
respectively. At six years, freedom from death or heart transplan-
tation was worse in patients with two mutations (43.6%CI95%
[25.9% - 60.3%], p< 0.001) compared to those without mutations
(85.4% CI95% [77.6% - 90.7%]) (Figure 1). Age at diagnosis less
than 1 year (HR = 2.07, p= 0.03), restrictive CM (HR = 2.87,
p= 0.03) and two VOI mutations (HR = 2.97, p= 0.001) were
independent risk factors for death or heart transplantation.
Conclusions: Genetic testing for pCM has identified a high propor-
tion of VOI that have a significant association with survival in these
children.

Keywords: genetic, pediatric cardiomyopathies, mortality
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OP-064
Use of new paediatric VO2MAX reference equations to
evaluate aerobic fitness in overweight or OBESE children
with congenital heart disease
Pascal Amedro1, Thibault Mura2, Stefan Matecki3,
Sophie Guillaumont4, Anne Requirand5, Claire Jeandel6, Laura Kollen7

and Arthur Gavotto8
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1045, Bordeaux University Foundation, Pessac, France; 2Department of
Biostatistics, Clinical Epidemiology, Public Health, and Innovation in
Methodology, Nimes University Hospital, University of Montpellier,
Nimes, France & INSERM, University of Montpellier, U1061,
Neuropsychiatry: Epidemiological and Clinical Research, Montpellier,

France; 3Paediatric and Congenital Cardiology Department, M3C
Regional Reference CHD Centre, Montpellier University Hospital,
Montpellier, France & PhyMedExp, CNRS, INSERM, University of
Montpellier, Montpellier, France; 4Paediatric and Congenital Cardiology
Department, M3C Regional Reference CHD Centre, Montpellier
University Hospital, Montpellier, France & Paediatric Cardiology and
Rehabilitation Unit, St-Pierre Institute, Palavas-Les-Flots, France;
5Paediatric and Congenital Cardiology Department, M3C Regional
Reference CHD Centre, Montpellier University Hospital, Montpellier,
France; 6Paediatric Endocrine Unit, Department of Paediatrics, Hôpital
A. de Villeneuve, CHUMontpellier, 34295Montpellier Cedex, France;
7Department of Paediatric gastroenterology, Montpellier University
Hospital, Montpellier, France; 8Department of Neonatal Medicine and
Paediatric Intensive Care, Arnaud de Villeneuve Hospital, Montpellier
University Hospital Centre, University of Montpellier, France &
INSERM, University of Montpellier, U1061, Neuropsychiatry:
Epidemiological and Clinical Research, Montpellier, France

Background and Aim:Overweight and obesity in childrenwith con-
genital heart disease (CHD) represent an alarming cardiovascular
risk. Promotion of physical activity and cardiac rehabilitation in
this population requires assessing the level of aerobic fitness
(VO2max) by a cardiopulmonary exercise test (CPET).
Nevertheless, the interpretation of CPET in overweight/obese
children with CHD remains challenging as VO2max is affected
by both the cardiac condition and the body mass index (BMI).
The new paediatric VO2max Z-score reference equations, based
on a logarithmic function of VO2max, height and BMI, were
applied to overweight/obese children with a CHD, and compared
to overweight/obese children without any other chronic
condition.
Method:This cross-sectional study was carried out fromNovember
2010 to March 2020 in two paediatric CPET laboratories in
France. All children aged 5–18 years, with a BMI>85th percentile,
and who underwent a CPET in one of the two centres, were
screened. They were recruited after a regular paediatric cardiology
outpatient visit. A BMI>85th percentile defined overweight, and a
BMI>95th percentile defined obesity, Two groups were identi-
fied: overweight or obese children with CHD (“CHD group”)
and overweight or obese children without any other chronic con-
dition (“control group”).
Results: In this cross-sectional controlled study, 344 children with a
BMI>85th percentile underwent a CPET (54% boys; mean age
11.5±3.1 years; 100 CHD; 244 controls). Using the VO2max
Z-score equations, aerobic fitness was significantly lower in
obese/overweight CHD children than in matched obese/over-
weight control children (-0.43±1.27 vs. -0.01±1.09; p=0.02,
respectively) and the proportion of children with impaired aerobic
fitness was significantly more important in obese/overweight
CHD children than in matched controls (17% vs.6%, p=0.02,
respectively). The paediatric VO2max Z-score reference equa-
tions also identified specific complex CHD at risk of aerobic fitness
impairment (univentricular heart, right outflow tract anomalies).
Using Cooper’s weight and height-based linear equations, similar
matched-comparisons analyses found no significant group
differences.
Conclusions: As opposed to the existing linear models, the new
paediatric VO2max Z-score equations can discriminate the aero-
bic fitness of obese/overweight children with CHD from that of
obese/overweight children without any chronic disease.

Keywords: cardiopulmonary exercise test, obesity, congenital
heart disease, children, Z-score
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OP-065
Early hybrid cardiac rehabilitation in congenital heart
disease: The qualirehab multicentre randomized
controlled trial
Pascal Amedro1, Arthur Gavotto2, Héléna Huguet3, Luc Souilla4, Anne
Cécile Huby1, Stefan Matecki4, Gregoire De La Villeon5,
Marie Vincenti2, Oscar Werner5, Charlene Bredy5, Sarah Cohen6,
Sebastien Hascoet6, Claire Dauphin7, Aurélie Chalard7, Yves Dulac8,
Nathalie Souletie8, Hélène Bouvaist9, Stéphanie Douchin9,
Matthias Lachaud9, Caroline Ovaert10, Camille Soulatges10,
Nicolas Combes8, Jean Benoit Thambo1, Xavier Iriart1,
Damien Bonnet11, Laurence Cohen12, Marie Christine Picot3 and
Sophie Guillaumont5
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France. PhyMedExp, INSERM, CNRS, University of Montpellier,
Montpellier, France; 3Epidemiology and Clinical Research Department,
University Hospital, University of Montpellier, Montpellier, France;
4PhyMedExp, INSERM, CNRS, University of Montpellier,
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University Hospital, Toulouse, France; 9Pediatric and Congenital
Cardiology Department, M3C Regional Reference CHD Centre,
Grenoble University Hospital, Grenoble, France; 10Pediatric and
Congenital Cardiology Department, M3C Regional Reference CHD
Centre, APHM La Timone Hospital, Marseille, France; 11Pediatric and
Congenital Cardiology Department, M3C National Reference CHD
Centre, APHP Necker Hospital, Paris, France; 12Fetal, Pediatric and
Congenital Private Practice, Massy, France

Background and Aim: Cardiopulmonary fitness in youth with con-
genital heart disease CHD decreases faster than in the general pop-
ulation, resulting in impaired health-related quality of life
(HRQoL) and increased long-term cardiovascular risk. Cardiac
rehabilitation reduces cardiac morbidity and improves HRQoL
in adult heart failure, but in youthwith CHD, the level of evidence
for physical activity interventions remains limited and is not part of
the standard of care. The aim is to assess the impact of a combined
centre and home-based cardiac rehabilitation program on
HRQoL in youth with CHD.
Method: The QUALIREHAB multicentre, randomized, con-
trolled trial evaluated and implemented a 12-week center and
home-based hybrid cardiac rehabilitation program, including
multidisciplinary care and physical activity sessions. Adolescent
and young adult CHD patients with impaired cardiopulmonary
fitness were randomly assigned to either the intervention or the
standard of care. The primary outcome was the change from base-
line to 12-month follow-up in HRQoL using the PedsQL total
score in an intention-to-treat analysis. The secondary outcomes
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Distribution of impaired aerobic fitness according to three different VO2max reference 
equations for CHD and matched controls.

Patients with impaired aerobic fitness in CHD (A) and matched control (B) groups, according 
to the three VO2max equations, using Venn diagrams. This figure shows which subjects are 
identified by the same equations (intersection of the circles).
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were the change in cardiovascular parameters, cardiopulmonary
fitness, and mental health.
Results: A total of 142 patients were enrolled in the study (mean age
17.4±3.4 years, 52% female) and randomly assigned to the rehabili-
tation intervention group or to the control group. Patients assigned
to the intervention had a significant positive change in HRQoL
total score (mean difference = 3.8;95% CI = [0.2;7.3]; P=0.038;
effect size = 0.34), body mass index (BMI) (mean difference = -
0.7 kg/m2; 95%CI = [-1.3; -0.1]; P = 0.022; effect size = 0.41),
level of physical activity (mean difference = 2.5; 95%

CI = [0.1;5]; P = 0.044; effect size = 0.39), and disease knowledge
(mean difference = 2.7; 95%CI = [0.8;4.6];P = 0.007; effect size =
0.51). The per-protocol analysis confirmed these results with a
higher magnitude of differences. Acceptability, safety, and short-
time effect of the intervention were good to excellent.
Conclusions: This hybrid cardiac rehabilitation program improved
HRQoL, BMI, physical activity, and disease knowledge, in youth
with CHD, opening the field to implement prevention programs
for other childhood diseases, and also for adults with CHD.

Keywords: congenital heart defect, physical activity, physical fit-
ness, patient education, quality of life, exercise therapies

OP-066
Nutritional status in school-aged children and adolescents
with congenital heart defects in Germany - comparison
with data from the KIGGS study
Dominik Tobias1, Paul Helm2, Ulrike M. Bauer2, Claudia Niessner3,
Sigrid Hahn4, Jannos Siaplaouras4 and Christian Apitz1
1Division of Paediatric Cardiology, University Children Hospital, Ulm,
Germany; 2National Register for Congenital Heart Defects, Berlin,
Germany; 3Institute for Sport Science, Karlsruhe, Germany; 4University
of Applied Sciences, Fulda, Germany

Background and Aim: Malnutrition and poor weight gain are fre-
quent features in congenital heart disease (CHD). In order to
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The QUALIREHAB intervention: a 12-week center and home-based hybrid cardiac 
rehabilitation program.

The QUALIREHAB program

Figure 1

Age-related mean BMI of children with CHD (E-Bahn) compared to an age-matched healthy 
reference group (KiGGS). Children with CHD showed significantly lower BMI values (p<0.001).
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obtain representative data on the nutritional status and potential
influencing factors in school-aged children and adolescents with
CHD, we performed the nationwide survey “E-Bahn”
(Ernährung bei angeborenen Herzfehlern).
Method: All patients aged 6 to 17 years registered in the German
National Register for Congenital Heart Defects (NRCHD) were
contacted by email and asked to participate in the survey using the
comprehensive questionnaire of the “Eating study as a KiGGS
(German Health Interview and Examination Survey for
Children and Adolescents) Module”, which assessed the self-
reported dietary habits of children and adolescents in Germany.
This allowed the comparison with a representative age-matched
subset of 4,569 participants of the KiGGS study.
Results: Complete datasets of 894 patients (mean age of 12.5 ± 3.0
years; 47.2% female) were available for evaluation. The study par-
ticipants were allocated according to anatomic complexity into
simple (23.8%), moderate (37.8%) and complex CHD (38.4%).
The consumption of sugar-containing food (p<0.001) and fast
food (p<0.05) was significantly lower among CHD-patients as
in healthy children. Consequently, overweight and obesity,
increasingly seen in the general population, was only rarely
detected in CHD-patients (5.0%, and 0.9%, respectively).
More common was underweight: Compared to their healthy
peers, children with CHD showed significantly lower body mass
index (BMI) (p<0.001) (Fig. 1), while children with complex and
moderate CHD had the lowest BMI.
Multiple regression analyses revealed age, physical activity, sugar-
containing food, CHD severity and number of previous interven-
tions as potential contributing factors for malnutrition in CHD
patients, but in contrast to KiGGS, no correlation was found
between BMI and consumption of fast food.
Conclusions: According to this nationwide survey, school-aged
children with CHD living in Germany showed significantly lower
BMI than their healthy peers. Children with complex and mod-
erate CHD had the lowest BMI. BMI was related to age, CHD
severity, and number of interventions, but also to physical activity
and sugar-containing food. Preventative measures including pro-
motion of exercise and nutritional counseling should therefore be
considered as important components of multidisciplinary care for
children with CHD.

Keywords: prevention, nutrition, exercise

OP-067
Longitudinal health related physical fitness in children with
congenital heart disease - Narrowing the gap
Theresa Bauer1, Laura Willinger1, Charlotte Schöneburg1, Renate
Oberhoffer Fritz1, Peter Ebert2 and Jan Müller1
1Institute of Preventive Pediatrics, Technische Universität München,
Germany; 2Department of Congenital Heart Disease and Pediatric
Cardiology, Deutsches Herzzentrum München, Technische Universität
München, Germany

Background and Aim: Children with congenital heart diseases
(CHD) have impaired health related physical fitness (HRPF).
However, its development over time has not yet been investigated.

The aim of this study was to evaluate the natural course of HRPF
over time from longitudinal assessment in children with CHD.
Method: In this longitudinal study, 370 children and adolescents
(11.7 ± 2.6 years, 37 % girls) with various CHDwere prospectively
examined from July 2014 to October 2023. Over a mean follow-
up length of 2.6 ± 1.6 years, 747 follow-up assessments have been
conducted. HRPF was assessed by FintessGram test battery. The
battery consists of five tasks, namely push-ups, curl-ups, trunk lift,
sit and reach and shoulder stretch. Results were transformed into
standard deviation scores (z-score) and converted to an overall
motoric z-score. A linear mixed effect model was performed to
examine the course of motoric z-scores over time.
Results: Baseline motoric z-score of children with CHDwas -0.64
± 0.78 and therewith significantly reduced to healthy peers
(p<0.001). Fortunately, motoric z-score increased significantly
over time by 0.07 per year (p<0.001) which means that the deficits
decrease over time. The longitudinal increase of motoric z-scores
over time remained significant when including sex (b=0.08,
p<0.001), BMI (b=0.07, p<0.001), disease severity (b=0.08,
p<0.001) and CHD type (b=0.05, p=0.035) into the model.
Remarkably, there was a significant decrease over time in motoric
z-scores in overweight CHD children (b=-0.04, p=0.034) and
girls (b=-0.04, p=0.031).
Conclusions: Overall, this study shows a longitudinal increase in
motor z-scores, which can be seen as a good sign that children with
CHD compensate for their initial deficits as they grow up.
Monitoring of the HRPF from childhood to adulthood and
beyond is indicated with a special focus on patients with over-
weight and girls.

Keywords: physical fitness, motoric fitness, congenital heart dis-
ease
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Longitudinal development of motoric z-score by sex

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


General Cardiology

OP-068
Association between pre-existing maternal cardiovascular
disease and cardiovascular disease in children – cohort
study of 2.6. million children
Zakir M Hossin1, André Rudolph2, Kalliopi Kazamia3, Jonas Faxén4,
Anna Sandström5, Kari Johansson5 and Neda Razaz1
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Stockholm-Uppsala, Karolinska University Hospital, Stockholm,
Sweden; Department of Medicine, Karolinska Institutet, Stockholm,
Sweden; 3Pediatric Heart Center Stockholm-Uppsala, Karolinska
University Hospital, Stockholm, Sweden; Department of Women’s and
Children’s Health, Karolinska Institutet, Stockholm, Sweden;
4Department of Cardiology, Karolinska University Hospital, Stockholm,
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Background and Aim: The question if maternal cardiovascular condi-
tions are associated with increased risk of longer-term cardiovascular
disease in children is understudied.We aimed to investigate the asso-
ciation between pre-existing maternal cardiovascular disease (CVD)
and CVD in children occurring from infancy to early adulthood,
using paternal CVD as negative control comparison.
Method: We performed a population-based cohort study on national
registers in Sweden, including singletons live-born without major
malformations or congenital heart disease between 1992 and 2019.
Childrenwere followed from age 1 until CVD diagnosis, death, emi-
gration, or December 2020, whichever came first. As exposure, we
defined any pre-existing maternal CVD (e.g., cerebrovascular, ische-
mic heart disease, arrythmia, hypertension) diagnosed before concep-
tion. The primary outcome was the first incidence of any CVD
recorded after the first year of life in the offspring (e.g., cerebrovascular
disease, arrythmia and hypertension). Cox proportional hazardsmod-
elswere fitted toestimateHazardRatios (HRs), adjusted for important
maternal characteristics. Using paternal CVD as negative control, we
compared maternal-offspring and paternal-offspring associations to
assess shared genetic and environmental confounding.
Results: The study population included 2,597,786 children. Among
them, 26,471 (1.0%) were born to mothers with pre-existing CVD.
During amedian follow-upof14years fromageof1year, 17,382chil-
drenwere diagnosed with CVD (incidence rate 5.0 per 10,000 child-
years). After adjusting for potential confounders, children of mothers
with CVD had 2.1 times higher HR of CVD (95%CI: 1.83-2.40),
2.62 timeshigherHRof arrythmia (95%CI:2.17-3.17) and1.63 times
higher HR of hypertensive disease (95% CI: 1.18-2.25), compared
with offspring of mothers without CVD. Stratification by maternal
CVDsubtypes showedincreasedhazardofCVDinchildren formater-
nal arrythmia, vascular heart disease and structural heart disease.
Paternal CVD was also associated increased HR of CVD, but these
associations were weaker than those with maternal CVD.
Conclusions: In this cohort study, maternal CVD was associated
with increased risk of CVDs in children during childhood and
young adulthood. The parental-comparison results suggest that
the observed association was unlikely to be fully explained by
shared familial factors, such as genetic liability.

Keywords: Maternal cardiovascular disease, paternal cardio-
vascular disease, offspring cardiovascular disease, developmental
programming, negative control exposure
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Transcriptomic profiling and commonly-affected genes in
bothmothers and neonates of preeclampsia: A case-control
study
I Chun Lin1, Ying Lun Hsu1, Y Hua Wu1, Wei Shiung Lian2, Yun
Ju Lai5, Feng Sheng Wang2, Wei Shiung Lian3, Wei Shiung Lian4,
Feng Sheng Wang3 and Feng Sheng Wang4
1Department of Pediatrics; 2Core Laboratory for Phenomics and
Diagnostics; 3Center for Mitochondrial Research and Medicine;
4Department of Medical Research; 5Kaohsiung Chang Gung Memorial
Hospital and Chang Gung University, College of Medicine, Kaohsiung,
Taiwan

Background and Aim: Both women with the pregnant history of
preeclampsia (PE) and the offspring of maternal PE are at high risk
of premature cardiometabolic disorder. However, the underlying
mechanism remains undiscovered. Thus, we proposed and aimed
to explore whether there were certain genes which should be
commonly affected in both during perinatal period–the timing
of simultaneous exposure to PE.
Method: This prospective case-control study was conducted in the
Departments of Pediatrics and Obstetrics at Kaohsiung Chang
Gung Memorial Hospital in Taiwan. In addition to the clinical
parameters, the gene-expression profiles of antepartum maternal
(MBLs) and cord blood leukocytes (CBLs) were performed by
using RNA-seq analysis and further confirmed by real-time
RT-PCR.
Results: Forty pairs of mother-neonate of PE and of healthy nor-
motension controls were recruited. Using RNA-seq analysis, the
transcriptomic profiles of MBLs and CBLs were investigated,
revealing that 10 genes were commonly affected in both mothers
and neonates. Further validation showed that lamin A/C (LMNA)
expression levels in bothMBLs and CBLs were significantly higher
in PE. In CBLs, the mRNA expressions of ADAM metallopepti-
dase with thrombospondin type 1 motif 2, gamma-aminobutyric
acid A receptor epsilon (GABRE), microtubule associated serine/
threonine kinase family member 4 (MAST4), oncostatin M, and
solute carrier family member 1 were significantly higher, and
matrix metallopeptidase 8 (MMP8) was significantly lower in
PE. In the adjustment model of gestational age, LMNA expression
remained higher (adjusted odds ratio, 1.68) in PE MBLs. The
MAST4 (2.55) and GABRE expressions (1.66) remained higher,
and MMP8 (0.54) remained lower in PE CBLs.
Conclusions: In this study, we demonstrated the transcriptomic pro-
files individually in mothers and neonatal offspring of PE and iden-
tified ten genes commonly affected in both, which are involved in
the cardiovascular and metabolism-related pathways. Therefore,
the results of our study may provide a basis for future research
in exploring the pathogenetic mechanism of cardiometabolic dis-
orders or screening those at risk following the exposure to PE.

Keywords: cardiometabolic, offspring, preeclampsia, RNA-seq
analysis, transcriptomic profiling
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Sports Cardiology, Physical Activity and Prevention
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A randomized trial of home-based high-intensity interval
training to improve exercise capacity in patients with
tetralogy of fallot
Wouter J. Van Genuchten1, Zina Fejzic2, Robert M. Kauling3, Arie P.
Van Dijk4, Eric Boersma3, Alexander Hirsch5, Linda E. M. Van
Den Berg6 and Willem A. Helbing1
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Background and Aim: Reduced exercise performance is a common
finding in Tetralogy of Fallot(ToF) patients, which relates to
adverse (long term) outcomes. There is increasing evidence on
the beneficial effects of on-site supervised-based exercise training
in ToF patients, but the effects of home-based exercise training are
unknown. We aimed to examine the effect of a home-based,
online monitored exercise program in patients with repaired
TOF on exercise capacity.
Method: Patients aged 12-30 (median 16 (IQR 14-23), 65 % male)
years with repaired ToF were randomized to a 12-week home-
based high-intensity interval training program (HIIT) or standard
of care (SoC). HIIT was prescribed 3 times 30 minutes a week.
Patients were monitored by heart rate telemonitoring (Polar
M9, Polar Electro, Kempele, Finland) and MS Teams video calls
(1 in 3 HIIT sessions). Patients randomized to SoCwere instructed
to exercise as usual. The primary endpoints were increase in peak
VO2 and maximum workload. Secondary endpoints were mea-
surements of cardiac structure and function (biventricular volumes
and ejection fraction) as assessed with magnetic imaging.
Results: A total of 34 patients were included in this study. No seri-
ous adverse events were recorded. After HIIT, peak VO2
increased from 38.5 ml/kg/min ± 8.3 to 41.6 ml/kg/min ± 8.3
(mean increase 3.1 ml/kg/min ± 3.1, p < 0.001). Workload
increased 203 watt ± 62 to 220 watt ± 63 (median increase 20 watt
IQR (12 – 26, p < 0.001), compared to a mean decrease control
group -2.1 ml/kg/min ± 2.4 (p = 0.001) and median change in
workload of 0 watt IQR (-15 - 0) (p = 0.06) (See figure 1).
Changes in peak VO2 were independent of baseline fitness levels,
BMI and biventricular cardiac size and function. No changes in
cardiac volumes and ejection fraction were observed after HIIT.
Conclusions: In patients with ToF aged 12-30 years, a 12 week
home-based, online monitored HIIT-program appeared safe
and feasible and improved exercise capacity with± 10%. The effect
of HITT intervention was not related to cardiac status and baseline
exercise.

Keywords: Tetralogy of Fallot, exercise training, HIIT,
peakVO2, cMRI
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OP-071
ABO-incompatible heart transplants in older children: A
new paradigm in transplant?
Paolo Hollis, Sinead O’Neill, Richard Issitt, Sebastiano A.G. Lava,
Craig Laurence, Jacob Simmonds, Matthew Fenton, Nagarajan Muthialu
and Michael Burch
Department of Cardiothoracic Transplant, Great Ormond Street Hospital
for Children, London, United Kingdom

Background and Aim: Paediatric heart transplantation is hampered
by the limited availability of donor organs. ABO-incompatible
heart transplantation is well established for patients <2 years of
age, however limited data is available for older children and the
practice is not widely adopted. Our first ABO-incompatible trans-
plant was performed in 2001, and over the past decade we have
considered ABO-incompatible transplant in patients aged 2-9
years if isohaemagluttinin titres were 1:32 or less. Herein we report
the outcomes of those that received an ABO-incompatible trans-
plant. Further, as we routinelymeasured isohaemagluttinin titres in
all listed children in this age group, we also explore the potential
for ABO-incompatible transplant.
Method: Data were retrospectively analysed on all paediatric heart
transplants undertaken at our centre between 1st January 2013 and
1st June 2023. Primary outcomes were isohaemagluttinin titres at
listing and whether an ABO-incompatible transplant was
performed. Secondary outcomes were survival and incidence of
rejection over the follow-up period, up to October 2023.
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Results: In this 10-year period there were 61 heart transplants for
children aged 2-9 years, and 48 of these had isohaemagluttinins
measured at the time of listing. 42 patients (88%) had isohaema-
gluttinins titres to Anti-A or Anti-B of 1:32 or less and were listed
as being suitable for ABO-incompatible transplant.
Of the 42 patients identified as being suitable for ABO-incompat-
ible transplant, 13 patients received ABO-incompatible organs. All
13 are alive at the time of follow-up, including 6 patients that have
survived>5 years. 3 patients have received treatment for rejection,
2 were asymptomatic, and there were concerns of immuno-
suppression compliance in the patient with symptomatic rejection.
Conclusions: •ABO-incompatible heart transplant is safe in selected
patients up to 9 years of age. Our oldest ABO-incompatible heart
transplant was in an 8.6-year-old recipient. • In our cohort, most
listed children 2-9 years of age had isohaemagluttinin titres in the
range that ABO-incompatible transplant could be considered.
• These findings may have a substantial impact on donor availabil-
ity world-wide. • Further work is needed to explore whether the
age range for ABO-incompatible heart transplant can be extended.
• Interestingly, our data shows no correlation between age and
isohaemagluttinins.

Keywords:Heart Transplant, ABO-incompatible, isohaemaglut-
tinin titres

OP-072
Inflammasomme in experimental pulmonary arterial
hypertension, a natural history study
Emmanouil Mavrogiannis1, Diederik E. Van Der Feen1, Quint A.
J. Hagdorn1, Johannes M. Douwes1, Marit Westerterp2 and Rolf M.
F. Berger1
1Center for Congenital Heart Diseases, Beatrix Children’s Hospital,
University Medical Center Groningen, University of Groningen,
Groningen, The Netherlands; 2Department of Pediatrics, Beatrix
Children’s Hospital, University Medical Center Groningen, University of
Groningen, Groningen, The Netherlands

Background and Aim: We have shown previously that the NLRP3
inflammasome is activated in lungs of the rat model of monocrota-
line and flow induced neo-intimal end-stage experimental pulmo-
nary arterial hypertension (PAH), and that this aggravates PAH and
was accompanied by increased macrophage accumulation.
Additionally, suppressing inflammasome activation by pirfenidon
led to amelioration of PAH. We now studied inflammasome acti-
vation at earlier stages of PAH to evaluate when these inflamma-
tory pathways are activated.
Method: We used the well characterized rat model of PAH that is
treated with monocrotaline or NaCl injection for controls on day
1 and undergoes aortocaval/shunt construction or sham operation
on day 8, respectively. This model shows a gradual increase in
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vascular occlusion of intra-acinar pulmonary arterioles up to end
stage neointimal disease on day 28 and a dramatic worsening in
pulmonary arterial pressure between day 14 and 28. To evaluate
location of inflammasome activation, we stained for NLRP3
and α-smooth muscle actin on lung sections, and assessed cas-
pase-1, IL-1β and IL-18 cleavage byWestern blot on lung homog-
enates on day 8, 14, and 28. We concomitantly stained for CD68
to assess macrophage accumulation.
Results: NLRP3 staining in perivascular CD68+ macrophages
increased at day 8 with further increases at day 14, and 28,

compared to controls, accompanied by an increase in perivascular
macrophage accumulation. Moreover, we observed gradual
increase of NLRP3 positive cells located in the intima of intra-aci-
nar arterioles (diameter ~50μm) as well as of pre-acinar PAs (diam-
eter100-250μm). PAH rats showed increased cleavage of caspase-
1, a hallmark of inflammasome activation on lung homogenates at
day 8, 14, and 28 compared to controls. IL-1β and IL-18 cleavage
were increased in a similar manner. (figure)
Conclusions: The NLRP3 inflammasome is activated early in PAH,
and activation increases further during development of the disease,
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accompanied by macrophage accumulation. Inhibitors of NLRP3
inflammasomes may prevent deterioration of PAH when used at
early disease stages, which we will evaluate in future studies.

Keywords: PH, PAH, NLRP3, inflammasome, inflammation,
vascular remodelling

OP-073
Fontan-associated liver disease (FALD) in the eurofontan
experience. An insight into european awareness
Anna Gozzi1, Luca Vedovelli2, Emanuela Angeli3,
Emma Bergonzoni4, Roberta Biffanti5, Gianfranco Butera6, Irene Cao7,
Biagio Castaldi8, Kostas Dimopoulos9, Giovanni Di Salvo10, Alvaro
Gonzalez Rocafort11, Mark G. Hazekamp12, Andrzej Kansky13,
Marien Lenoir14, Thomas Martens15, Bart Meyns16, Ornella Milanesi17,
Matej Nosal18, Carlo Pace Napoleone19, F.m. Rijnberg20, Eva
Sames Dolzer21, Giuseppe Scrascia22, Matteo Trezzi23, Joeri
Van Puyvelde24, Rossana Zanoni25, Claudia Montanaro26 and
Massimo Padalino27
1Anna Gozzi; 2Luca Vedovelli; 3Emanuela Angeli; 4Emma
Bergonzoni; 5Roberta Biffanti; 6Gianfranco Butera; 7Irene Cao; 8Biagio
Castaldi; 9Kostas Dimopoulos; 10Giovanni Di Salvo; 11Alvaro
Gonzalez Rocafort; 12Mark G. Hazekamp; 13Andrzej Kansky;
14Marien Lenoir; 15Thomas Martens; 16Bart Meyns; 17Ornella Milanesi;
18Matej Nosal; 19Carlo Pace Napoleone; 20F.M. Rijnberg; 21Eva
Sames-Dolzer; 22Giuseppe Scrascia; 23Matteo Trezzi; 24Joeri Van
Puyvelde; 25Rossana Zanoni; 26Claudia Montanaro; 27Massimo
Padalino

Background and Aim: The diagnosis, impact and implications of
Fontan-Associated Liver Disease (FALD) in the long-term fol-
low-up of Fontan patients are subjects of intense debate within
the field of cardiology.
Method: Conducted as a retrospective multicenter analysis, this
study encompasses patients undergoing Fontan completion
between 1990 and 2022, exhibiting FALD during the long term
follow-up. FALD was defined as a spectrum of time-related struc-
tural and functional liver modifications due to congestive hepat-
opathy, ranging from mild liver fibrosis to liver cirrhosis and
hepatocellular carcinoma. Patients were included according to a
multiparametric evaluation incorporating clinical (symptoms and
signs), laboratoristic (liver function-synthesis, cholestasis and viral
hepatitis markers, INR, alpha-fetoprotein) and instrumental
(abdomen ultrasound, transient elastography, MRI, CT, biopsy)
data.
Results: Among 21 centers involved in the EUROFONTAN
experience, only 14 routinely assessed liver function during
long-term follow-up after Fontan completion. This study includes
342 patients (16,1% of 2132) diagnosed with FALD at a median
follow-up of 14 years. Of these patients, 198 (58%) were males
and FALD showed no significant association with gender
(p=0.5). The most frequent anatomical diagnosis was tricuspid
atresia or pulmonary atresia with intact ventricular septum
(30%). Among the 19 (5,6%) patients with FALD that died during
the long-term follow-up, 5 (1,5%) died for advanced liver disease/
cancer. The remaining patients exhibitedNYHA classes as I (46%),
II (40%), III (14%) and IV (1%). Statistical analysis revealed signifi-
cant associations between FALD and absence of fenestration
(p<0,001), systemic ventricular and atrio-ventricular valve dys-
function (p<0,001), tachyarrhythmias (p<0,001) and liver stiffness
≥22kPa in transient elastography (p<0,001) during the long-term
follow-up. FALD was also significantly associated with late death
due to liver disease/cancer (p<0.001) but not with abnormal liver
function tests (p=0.037). The analysis demonstrated growing

FALD-prevalence with increasing time from Fontan completion,
although no significant association with worse survival was
observed (p=0.37).
Conclusions: This analysis, derived from the first European multi-
center study, underlines the significant incidence of FALD occur-
ring late after Fontan completion. Moreover, this study highlights
the urgent need for universally shared diagnostic criteria and clini-
cal surveillance protocols to rigorously monitor and promptly
diagnose FALD during the long-term follow-up.

Keywords: Fontan, follow-up, FALD, congestive hepatopathy

OP-074
European cooperation: evaluation of the MYKKE risk
prediction score in pediatric patients withmyocarditis data
from the swedish swedcon registry
André Rudolph1, Franziska Seidel3, Vignir Sigurdsson11,
Michal Odermarsky8, Eva Fernlund4, Ziad El Ghannudi12, Johanna
Hall Nordlinder6, Cynthia Huber2, Tim Friede10, Thomas Pickardt13,
Daniel Messroghli3, Stephan Schubert9, Mats Synnergren7 and
Jens Böhmer5
1Pediatric Heart Center Stockholm-Uppsala, Karolinska University
Hospital, Stockholm, Sweden; Karolinska Institutet, Stockholm, Sweden;
2University Medical Center Göttingen, Department of Medical Statistics,
Göttingen, Germany; 3Deutsches Herzzentrum der Charité, Department
of Cardiology, Angiology and Intensive CareMedicine, Berlin, Germany;
4Crown Princess Victoria Children’s Hospital, Department of Biomedical
and Clinical Sciences, Department of Pediatrics, Linköping University,
Sweden; Pediatric Heart Center, Skåne University Hospital and
Department of Clinical Sciences, Lund University, Sweden; 5Sahlgrenska
University Hospital, Gothenburg, Sweden; Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden; 6Department of
Pediatrics, Växjö Central Hospital, Växjö, Sweden; 7Department of
Pediatrics, Institute of Clinical Science, Sahlgrenska Academy,
Gothenburg, Sweden; Children’s Heart Center, Sahlgrenska
Universitetssjukhuset Drottning Silvias Barn- och Ungdomssjukhus,
Gothenburg, Sweden; 8Pediatric Heart Center, Skåne University hos-
pital, Lund, Sweden; Pediatric Cardiology, Department of Clinical
Sciences Lund, Lund University, Lund, Sweden; 9Center for Congenital
Heart Defects/Pediatric Cardiology, Heart- and Diabetes Center NRW,
Ruhr University Bochum, Bad Oeynhausen, Germany; 10University
Medical Center Göttingen, Department of Medical Statistics, Göttingen,
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Germany; DZHK (German Center for Cardiovascular Research), partner
site Göttingen, Göttingen, Germany; 11Department of Pediatrics,
Institute of Clinical Science, Sahlgrenska Academy, Gothenburg, Sweden;
Heilbrigdisstofnun Sudurlands, Selfoss, Iceland; 12Pediatric Department
Kristianstad´s Central Hospital (Centralsjukhuset Kristianstad),
Kristianstad, Sweden; 13Competence Network for Congenital Heart
Defects, Berlin, Germany

Background and Aim: Pediatric myocarditis is heterogeneous and
may lead to severe heart failure. The Swedish prospective national
register for pediatric heart disorders (SWEDCON) includes
>50,000 pediatric patients, with high internal and external validity
and population-level coverage. The German prospective multi-
center registry for pediatric myocarditis “MYKKE” with >750
enrolled patients has developed a risk model – the MYKKE-
Score – to predict severe disease courses. We aimed to validate
the MYKKE-Score with the data from the Swedish
SWEDCON registry.
Method: Clinical characteristics of children enrolled in
SWEDCON were analyzed between 2009 and 2022. Descriptive
epidemiology was investigated according to STROBE guidelines.
The MYKKE risk prediction model is based on the analysis of 20
baseline variables of 414 enrolled patients according to the primary
combined outpoint of major adverse cardiovascular event
(MACE: inotropic support, need for mechanical circulatory sup-
port, heart transplantation and death), using logistic regression
models for final variable selection. Initial validation was performed
on a second MYKKE cohort of 108 patients. In this study, the
SWEDCON cohort is to be used for further validation.
Results: In the SWEDCON registry 35 centers included a total of
306 cases, representing a cumulative incidence of 13.9 cases per
100,000 children. The data showed a significant predominance
of male cases (77.5%) with a bimodal age distribution at diagnosis:

15% of cases were found in children under the age of 3, while 70%
occurred in children over 13 years old. The median age was 15.7
years. Themortality rate was 1.3%. Demographic results were sim-
ilar to the data from theMYKKE registry. For the final risk model,
age and left ventricular ejection fraction (LVEF) could be selected.
Their regression coefficients allow the calculation of the predicted
probability for a MACE using following sum: n= −0.111 * LVEF
(in %) −0.150 * age at admission (in years). The AUC for the vali-
dation cohort was 0.936 (95% CI: 0.89-0.99). The validation of
the SWEDCON cohort is in progress.
Conclusions: In this nationwide, population-level study on pediat-
ric myocarditis, we showed the results of the MYKKE registry to
be applicable in a different European population identifying age
and LVEF as main risk factors.

Keywords: myocarditis, heart failure, outcome, risk prediction,
risk score

OP-075
Eosinophilic gastrointestinal disease in children with heart
transplantation: Case series
Cristina Núñez Carretero1, Jose Ignacio Camuña Correa1, María Pilar
De Castro Vecino1, Patricia Alonso Rivero1, Francisco Javier
Rodriguez Represa1, Esther Panadero Carlavilla1, Carmen
Miranda Cid2, Mar Tolín Hernani2, Nuria Gil Villanueva1 and
Manuela Camino López1
1Derpartment of Paediatric Cardiology, Hospital Gregorio Marañón,
Madrid, España; 2Derpartment of Paediatric Gastroenterology, Hospital
Gregorio Marañón, Madrid, España

Background and Aim: Paediatric heart transplantation (HT) is
a life-saving therapy, but with considerable morbidity.
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Autoimmune and allergic diseases are significant because of the
selective suppression of TH1 immune response and promotion
of the TH2 lymphocytes, resulting in an imbalance with
eosinophilic activation. However, scarce data is available about
eosinophilic esophagitis (EoE) in HT. We aim to describe our
paediatric patients with diagnosis of EoE after HT.
Method: Descriptive case series including all children who under-
went HT between 2005 and 2021 in a single centre. We reviewed
the immunosuppressive treatment, digestive symptoms, allergy
history, endoscopic evaluation and outcome.
Results: There were 137 HTs. Of them, 29 died in the first year
after HT, leaving 108 in follow-up; 47 patients presented gastro-
intestinal symptoms and an endoscopic study was performed in 25
of them. Only 4 were diagnosed with eosinophilic gastrointestinal
disease, all of them had EoE and one also had eosinophilic gastritis.
The four patients were transplanted in the first 12 months of life
because of congenital heart disease, and EoEwas diagnosed 8 to 11
years after HT. The induction and maintenance immunosuppres-
sive therapy is described in Table 1. Only one patient developed
humoral graft rejection 16 years after transplantation. In the fol-
low-up, all of them presented food allergies, atopic dermatitis
and cheilitis, and 3/4 bronchospasm history and eosinophilia.
Initial gastrointestinal symptoms were choking and esophageal
impaction in 2/4, dysphagia in 3/4, and one referred nonspecific
presentation as chronic abdominal pain and anaemia. Upper
endoscopies showed whitish exudates, esophageal trachealization
and histological eosinophil count >15Eo/hpf. Treatment was
started with proton-pump inhibitors, but they were switched to
topic steroids in all patients for bad tolerance, treatment failure
or relapse. All of them reached clinical and histological remission
with this treatment 5 to 15 months later. None of the patients had
EBV disease nor developed post-transplant lymphoproliferative
disease.
Conclusions: EoE is one of the more significant manifestations of
HT immunologic disbalance. It seems to affect patients who were
transplanted earlier and who have atopy history. This disease is
usually responsive to treatment, but a high index of suspicion is
important due to the nonspecific clinical presentation.

Keywords: Heart transplantation, eosinophilic esophagitis
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OP-076
Complete isolated vascular rings: More than 20 years
experience at a single tertiary referral center
Lucia Marasini1, Dario Paladini2, Oliviero Sacco3, Nicola Stagnaro4,
Francesco Santoro5, Andrea Moscatelli6, Maurizio Marasini1,
Roberto Formigari1, Guido Michielon1 and Giulia Tuo1
1Department of Neuroscience, Rehabilitation, Ophtalmology, Genetics,
Maternal and Child Health (DINOGMI), IRCCS Istituto Giannina

Gaslini, University of Genoa, Genoa, Italy; 2Department of
Obstetrics and Gynecology, IRCCS Istituto Giannina Gaslini,
University of Genoa, Genoa, Italy; 3Department of Pediatrics,
Pulmonary Disease Unit, IRCCS Istituto Giannina Gaslini, University
of Genoa, Genoa, Italy; 4Radiology Unit, Giannina Gaslini Research
Institute and Children Hospital, Genoa, Italy; 5Department of Pediatric
Cardiology and Cardiac Surgery, IRCCS Istituto Giannina
Gaslini, University of Genoa, Genoa, Italy; 6Department of Intensive
Care Unit, IRCCS Istituto Giannina Gaslini, University of Genoa,
Genoa, Italy

Background and Aim: BACKGROUND: the term Complete
Vascular Ring (CVR) encompasses various malformations of the
aortic arch that can compress trachea and/or esophagus, posing
challenges in postnatal diagnosis due to subtle symptoms.
Prenatal diagnosis, however, can alter clinical approaches and sur-
gical timing.
Objectives: to outline our experience managing pre and postnatally
diagnosed CVR, highlighting the evolving diagnostic and treat-
ment strategies at our Center over the past two decades
Method: We included all patients with prenatal or postnatal diag-
nosis of CVR from January 2000 to December 2022.
Demographic data (preoperative clinical status, timing of diagnosis,
cross-sectional imaging, operative and perioperative details, and
clinical outcomes) were collected for all CVR patients.
Study population was divided in two groups, fetal (Group A) ver-
sus postnatally diagnosed (Group B) and among each group we
identified those diagnosed between 2000 to 2010 and those
between from 2011 to 2022. A multidisciplinary approach
determined surgery based on respiratory or swallowing issues, con-
firmed by imaging and bronchoscopy
Results:Our study includes 125 CVR patients (Table 1), 57% diag-
nosed prenatally. Fetal diagnosis frequency increased in the last
decade, with three terminations, two associated with 22q11
microdeletion. Fetal diagnoses correlated with younger age at ini-
tial imaging and surgery. Surgical techniques varied by CVR type,
with no tracheal reconstructions. No early or late deaths occurred.
Long-term symptoms persisted in two prenatal cases versus 23%
postnatally.
Conclusions: Prenatal detection rate improved over time,
prompting earlier interventions without increased morbidity
or mortality. Early CVR diagnosis and referral to specialized
centers can prevent long-term complications, especially tracheal
compression-related issues, improving respiratory outcomes.
Our current policy advocates early treatment for symptomatic
patients, elective repair at 6-9 months for double aortic arch
(DAA), and at 12-18 months for right aortic arch and aberrant
left subclavian artery (RAA ALSA), even if asymptomatic, con-
sidering significant tracheal compression or Kommerell’s diver-
ticulum aneurysm.

Keywords: Complete vascular ring, Fetal Echocardiography,
Surgery, Tracheomalacia, Congenital heart disease
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OP-077
Fontan associated liver disease – impact of cardiac function
on disease progression
Jan Hinnerk Hansen1, Saskia Engelhardt2, Jörg Detlev Moritz3,
Inga Voges1, Katy Rinne2, Juliane Schulze Nagel2, Tim Attmann4,
Jens Scheewe4 and Anselm Uebing1
1Department of Congenital Heart Disease and Pediatric Cardiology,
University Hospital Schleswig-Holstein, Kiel, Germany; DZHK
(German Center for Cardiovascular Research), Partner Site Hamburg/
Kiel/Lübeck, Germany; 2Department of Congenital Heart Disease and
Pediatric Cardiology, University Hospital Schleswig-Holstein, Kiel,

Germany; 3Department of Radiology and Neuroradiology, University
Hospital Schleswig-Holstein, Kiel, Germany; 4Department of
Cardiovascular Surgery, University Hospital Schleswig-Holstein, Kiel,
Germany

Background and Aim: Fontan associated liver disease (FALD) is a
long-term sequela of the Fontan circulation. Chronic venous con-
gestion is thought to be themain driver of fibrosis. FALD screening
with abdominal ultrasound and laboratory testing is part of the
routine follow-up in our centre and is performed every 2 to 3
years. Serial screening data was evaluated to identify potential risk
factors for FALD progression.
Method: Patients living with a Fontan circulation for a minimum of
5 years who underwent serial FALD screening were eligible for
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inclusion. A “liver disease score (LDS)” incorporating items from
abdominal ultrasound and blood testing was calculated to grade
FALD severity (5 items each, maximum score 10 points). Data
from echocardiography, cardiac MRI and cardiac catheterization
were included to evaluate potential hemodynamic risk factors
for FALD progression.
Results: Serial data from FALD screening was available in 115
patients (male: n=65, female: n=50, HLHS: n=63). Data from
the first screening visit was obtained 11.2 (IQR 8.0-14.4) years
after surgery. Median LDS increased from 3 (2-4) to 4 (3-5) points
over a period of 5.6 (4.3-6.6) years (p<0.001). There was no differ-
ence in FALD progression between HLHS and non-HLHS
patients (1.0 (0.0-1.6) vs. 1.1 (0.0-2.0) points/5 years, p=0.489)
or between patients with a systemic right and left ventricle (1.1
(0.0-1.8) vs. 0.9 (0.0-1.7) points/5 years, p=0.637), respectively.
Indexed end-diastolic and end-systolic ventricular volumes
assessed by MRI correlated with LDS difference (EDVi:
r=0.197, p=0.037; ESVi: r=0.293, p=0.002). Central venous
pressure (13 ±3 vs. 10 ±2mmHg, p<0.001) and end-diastolic pres-
sure of the systemic ventricle (9 ±4 vs. 7 ±2mmHg, p=0.004) were
higher in patients with LDS score > 4 points at the second visit.
Conclusions: Abdominal ultrasound and laboratory abnormalities
suggestive of FALD are common during routine follow-up in ado-
lescent and young adults with Fontan circulation. Progression can
be seen within a relatively short period of follow-up irrespective of
the underlying ventricular morphology. Indexed systemic ven-
tricular volumes were weakly correlated to the rate of progression.
More advanced liver disease at the most recent visit was related to
higher central venous pressure and diastolic dysfunction.

Keywords: Fontan associated liver disease, Fontan circulation,
single ventricle palliation
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OP-078
4D Flow cardiac magnetic resonance imaging to assess
pulmonary blood flow in patients with pulmonary arterial
hypertension associated with congenital
Estibaliz Valdeolmillos1, Hichem Sakhi2, Marine Tortigue1,
Marion Audie1, Marc Antoine Isorni3, Emmanuelle Fournier1,
Olivier Sitbon4, David Montani4, Laurent Savale4, Xavier Jais4,
Marc Humbert4, Arshid Azarine2 and Sebastien Hascoet1
1Department of Congenital Heart Diseases, Centre de Référence
Malformations Cardiaques Congénitales Complexes M3C, Hôpital
Marie Lannelongue, Groupe Hospitalier Paris-Saint Joseph, Faculté de
médecine, Université Paris Saclay, Plessis-Robinson, Paris, France;
2Department of Cardiology, Hôpital Marie Lannelongue, Groupe
Hospitalier Paris-Saint Joseph, Faculté de médecine, Université Paris
Saclay, Plessis-Robinson, Paris, France; 3Department of Radiology,
Hôpital Marie Lannelongue, Groupe hospitalier Paris Saint Joseph,
Université Paris-Saclay, Le Plessis Robinson, France; 4Department of
Respiratory and Intensive CareMedicine, Reference Centre for Pulmonary
Hypertension, Hôpital Bicêtre, Le Kremlin-Bicêtre, France

Background and Aim:Right heart catheterization (RHC) is the gold
standard to assess hemodynamics in pulmonary arterial hyperten-
sion associated with congenital heart diseases (PAH-CHD). Four-
dimensional flow cardiac magnetic resonance (4D flow CMR) has
emerged as a promising non-invasive imaging technique for com-
prehensive assessment of cardiovascular hemodynamics. This study
aims to evaluate the accuracy of 4D flow CMR, compared to

RHC, in measuring the pulmonary flow (Qp), the systemic flow
(Qs) and the ratio of pulmonary to systemic flow (Qp/Qs) in
PAH-CHD.
Method: In this single centre cohort study (4DflowHTAPCC) 64
patients (mean age was 45.3 (±13.7) years old) were prospectively
included with PAH-CHD predominantly presenting with pre-tri-
cuspid shunt (n=50, 78%). Qp, Qs and Qp/Qs were measured
invasively using direct Fick principle during RHC and compared
with measurements assessed by 4D flow CMR within a 24-48-
hour window.
Results: The average mean pulmonary artery pressure was 51 (±17)
mmHg with median pulmonary vascular resistance of 8.8 Wood
Unit [5.3-11.7]. A strong linear correlation was observed between
Qp measurements obtained from 4D flow CMR and the Fick
method (r = 0.962, p <0.001). The Bland-Altman analysis indi-
cated a mean difference of 0.152 l± 0.481 L/min. The Qs and
Qp/Qs also exhibited excellent correlation (r=0.851 and
r=0.923, both p<0.001)
Conclusions:Qp as measured by 4D flowCMR shows a strong cor-
relation with measurements derived from the direct Fick method.
Further investigation is needed to develop less complex and stand-
ardized methods for measuring essential PAH parameters, such as
pulmonary arterial pressures and pulmonary vascular resistance.

Keywords: Pulmonary arterial hypertension, congenital heart
disease, atrial septal defect, cardiac magnetic resonance.
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Risk factors for reintervention following treatment for
aortic coarctation in sweden: From simple coarctation to
complex congenital heart disease
Joanna Hlebowicz1, Wanja Floberg Cardenas1, Katarina Hanseus2,
Petru Liuba2 and Constance G Weismann3
1Department of Cardiology, Adult Congenital Heart Disease, Skane
University Hospital, Department of Clinical Sciences, Lund University,
Lund, Sweden; 2Pediatric Heart Center, Skane University Hospital,
Department of Clinical Sciences, Lund University, Lund, Sweden;
3Pediatric Heart Center, Skane University Hospital, Department of
Clinical Sciences, Lund University, Lund, Sweden; Department of
Pediatric Cardiology and Pediatric Intensive Care Medicine, Ludwig
Maximilian University, Munich, Germany
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Background and Aim: Repaired coarctation of the aorta (CoA) –
either simple or as part of complex congenital heart disease
(CHD) - can be associated with long-term sequalae such as
recoarctation (reCoA) and/or hypertension. The aim of this study
was to determine the prevalence and risk factors for requiring rein-
tervention for reCoA in patients with simple CoA as well as in the
setting of complex bi- and univentricular CHD.
Method: Data on patients with a diagnosis of CoA was retrieved
from the Swedish National Registry of Congenital Heart
Disease (SWEDCON) from 1973 – 2020. Surgically and cath-
eter-based repaired CoA were analysed separately.
Results: 1609 children and adults with surgically repaired CoA
and 170 with catheter-based CoA intervention were included.
249 (15%) of the patients after surgically repaired CoA and 59
(35%) after catheter-based repaired CoA received interventions
for reCoA. The risk of reintervention following primary surgical
CoA repair at the CoA site was increased in patients with com-
plex biventricular and univentricular CHD. Use of patch aug-
mentation and aortic arch reconstruction through Norwood
procedure were associated with increased risk of reCoA, while
end-to-end or end-to-side anastomosis were associated with a
decreased risk of reCoA. Younger age at primary surgical CoA
repair was associated with increased risk of reCoA after primary
surgical repair.
Conclusions: Our study shows for the first time that patients with
univentricular and biventricular complex CHD and those follow-
ing patch aortoplasty or single ventricle palliation with Norwood
surgery are at a higher risk for reinterventions at the CoA site after
surgical repair than patients with uncomplicated CoA.

Keywords: coarctation, aorta, re-coarctation, aortic arch hypo-
plasia, risk factor
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OP-080
The whole is greater than the sum of its parts: Sustainable,
low-cost, and impactful inpatient cardiac neurodevelop-
mental care
Kelly Ross Wolfe1, Sherrill Caprarola1, Caelah Clark2, Sarah L Kelly1,
Emily H Maloney2, Hilary Patteson2, Marisa Payan3 and
Jesse Davidson1
1Department of Pediatrics, University of Colorado School of Medicine;
2Heart Institute, Children’s Hospital Colorado; 3Analytics Research
Center, Children’s Hospital Colorado

Background and Aim:Neurodevelopmental (ND) impairment is the
most common long-term morbidity associated with congenital
heart disease (CHD). Recent statements from the American
Heart Association and the Cardiac Neurodevelopmental
OutcomeCollaborative emphasize the importance of high-quality
inpatient cardiac ND care, which may improve outcomes. We
aimed to examine the feasibility, sustainability, and impact of a
low-cost inpatient ND program over a 3-year period.
Method: The Cardiac Inpatient Neurodevelopmental Care
Optimization (CINCO) program was implemented at a children’s
hospital in the United States, starting in 2020, using a quality
improvement framework. CINCO included five pillars: 1)
Nursing orders for ND care; 2) Bedside ND plans and toy kits;
3) Caregiver mental health support; 4) Developmental care
rounds; and 5) Specialized volunteers to provide developmental
stimulation. Inclusion criteria were all patients aged 0-2 years
admitted for > 7 days to the cardiac intensive or acute care units,
from 9/1/20 - 9/1/23. Baseline data were obtained from 9/1/18 -
8/31/20. CINCO’s impact on delirium was based on Cornell
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Assessment of Pediatric Delirium scores and examined using linear
modeling.
Results: There were 847 admissions during the CINCO imple-
mentation period and 508 admissions in the pre-CINCO baseline
period. Over three years, 563 patients received ND nursing orders,
331 patients received developmental kits, 509 patients received
bedside developmental plans, 354 caregivers received mental
health support, and 206 patients and families were seen in devel-
opmental care rounds. There were 519 CINCO volunteer shifts
(1,382 patient encounters). During these, 653 patients were read
books, 980 patients were held, and 950 patients were played with.
The average number of days of delirium per patient was stable for 2
years before CINCO. Between Phases 1 and 2 of CINCO, delir-
ium dropped by 51% (p=.01) and this improvement was sustained
over the next 2.5 years (Figure 1).
Conclusions: By organizing a pre-existing interdisciplinary team to
provide systematic, standardized inpatient cardiac ND care, with
minor associated costs, the CINCO program has demonstrated
feasibility and sustainability over 3 years. Beyond the intuitive
impact of promoting sleep, developmental stimulation, and parent
and child psychosocial health, sustained reductions in delirium
scores for children age 0-2 with CHD were achieved.

Keywords: cardiac neurodevelopment, inpatient neuro-
developmental care, Cardiac Neurodevelopmental Outcome
Collaborative, cardiac psychosocial care, delirium
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OP-081
Adolescents and young adults with congenital heart dis-
ease, down syndrome and both conditions talk about their
quality of life
Marcia L Van Riper
School of Nursing, University of North Carolina at Chapel Hill, Chapel
Hill, North Carolina, USA

Background and Aim: Advances in care have resulted in individuals
with Congenital Heart Disease (CHD), Down syndrome (DS) and
both conditions living longer, more productive lives. While there
have been many studies focused on quality of life in families
affected by CHD and DS, few have explored the perspectives
of individuals living with these conditions. The aim of this study
was to gain a better understanding of life with CHD, DS and both
conditions from the perspective of adolescents and young adults
who are living with these conditions.
Method: Semi-structured interviews were conducted with 17 indi-
viduals (6 with CHD, 7withDS and 4with both conditions). Prior
to the interviews, participants were asked to share 15-20 pictures
showing themwith their favorite people and/or doing their favor-
ite things. The pictures were used during the interview to prompt
discussion, reflection and recollection. Interviews were transcribed
verbatim; then they were coded using coding categories based on
the Resiliency Model of Family Stress, Adjustment and
Adaptation. For this presentation, the focus will be on responses
to the following questions: Overall, do you think you have a good
life? If so, what makes it a good life? Tell me about your strengths.
Now, tell me about any challenges you face.
Results:All of the participants reported that they had a good life. In
fact, many said they had a great life. Participants described a wide
variety of strengths. The main challenges reported by participants
were physical limitations, interactions with peers, and mental
health issues.

Conclusions: Findings from this study indicate that even though life
can be challenging for adolescents and young adults living with
CHD,DS, or both conditions, some individuals adapt well to these
challenges and others may even thrive. To gain a better under-
standing of their lives, we need to give them the opportunity to
share their own stories and pictures of their life with one or more
chronic conditions. Then, we need to acknowledge the role family
and friends play. Finally, we need to tailor our interventions so that
they build on strengths, rather than focus solely on problems or
limitations.

Keywords: Congenital Heart Disease, Down syndrome, Quality
of Life
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OP-082
Theophylline effects in the fontan circulation (THIEF).
Results from a phase 2 pilot study
Clara Bratholm1, Ola Gjesdal2, Vibeke Klungerbo3, Simone Diab3, Lina
Dorthea Bruun4, Trond Diseth5 and Thomas Möller6
1Department of Paediatric Respiratory Medicine and Allergology, Oslo
University Hospital, Oslo, Norway; 2Department of Cardiology, Oslo
University Hospital, Oslo, Norway; 3Department of Paediatric
Cardiology, Oslo University Hospital, and Institute of Clinical Medicine,
University of Oslo, Oslo, Norway; 4Department of Pharmacology, Oslo
University Hospital, Oslo, Norway; 5Department of Child and
Adolescent Mental Health in Hospitals, Oslo University Hospital, Oslo,
Norway; 6Department of Paediatric Cardiology, Oslo University
Hospital, Oslo, Norway

Background and Aim: The pharmacodynamics of theophylline
match remarkably with limitations in the Fontan circulation.
Our phase 2 pilot study aimed to investigate safety/feasibility
and to indicate short-term effects of oral treatment with theophyl-
line in clinically stable adolescent Fontan patients (European
Medicines Agency No. EU CT 2022-500301-41-00,
ClinicalTrials.gov ID NCT05717049).
Method: Eligible patients (Fontan circulation, 16-25 years of age,
home address within 1 hour travel distance of nearest hospital)
were identified in a nation-wide patient registry at Oslo
University Hospital. Exclusion criteria were tachyarrhythmia, cur-
rent use of pulmonary vasodilators, severe liver disease, pregnancy
and known hypersensitivity to theophylline. Assessment before
and after 12-15 weeks of oral theophylline treatment included
cardiopulmonary exercise test (CPET), echocardiography, ECG,
pulmonary function test, quality-of-life questionnaires (SF-36,
EQ-5D-5L), and home-based polygraphy. Primary endpoints
were safety/feasibility and change in cardiorespiratory fitness.
Secondary endpoints were changes in health-related quality of life
(HRQoL), cardiac or pulmonary function, and apnoea/hypo-
pnoea index.
Results: From 16 screening visits, ten patients were enrolled. Three
participants were excluded during the trial (non-compliance N=2,
arrhythmia N=1 [extra beats/non-sustained atrial tachycardia]).
There were no serious adverse events. Participants achieved thera-
peutic theophylline concentration levels (30-80 μmol/Liter 4-6
hours after intake) with low doses (3 females on 100 mg BID,
all others on 200 mg BID). There were variable changes after the-
ophylline treatment compared to baseline in almost every physio-
logical and HRQoL parameter measured for primary and
secondary endpoints. Individual results are given in Table 1.
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There seemed to be no obvious consistent beneficial effect of treat-
ment for any subgroup. However, several of our study participants
reported to be more energetic, and they requested to continue
with off label use of theophylline. We hypothesize that increased
heart rate at rest and increased heart rate reserve might be respon-
sible for subjectively positive drug effects.
Conclusions: Under close monitoring for arrhythmia and correct
dosage, the use of oral theophylline seems safe in adolescents with
Fontan circulation, and it has subjective positive effects in a subset
of patients. The positive effect might be related to increased heart
rate at rest and during activity.

Keywords: Fontan circulation, theophylline, cardiorespiratory
fitness, clinical trial
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OP-083
Clarifying morphology of congenitally corrected
transposition of great arteries
Sataroopa Mishra1, Saurabh Kumar Gupta1,
Sivasubramanian Ramakrishnan1, Anita Saxena1, Shyam
Sundar Kothari1 and Priya Jagia2
1Department of Cardiology, All India Institute of Medical Sciences, New
Delhi, India; 2Department of Cardiovascular Radiology, All India
Institute of Medical Sciences, New Delhi, India

Background and Aim: Morphologic variations in congenitally cor-
rected transposition of great arteries (CCTGA) determine the
clinical presentation and management. The description, however,
is mostly based on surgical series or autopsy studies both of which
are skewed towards unfavourable morphology. There is a paucity

of clinical studies providing the exact details of various malforma-
tions encountered in ccTGA. Hence, in this prospective study, we
sought to clarify the clinical and morphological features of ccTGA
using computed tomographic (CT) angiography.
Method: We included 140 consecutive patients of ccTGA visiting
our institution between January 2020 to June 2023. Patients with
heterotaxy syndrome, decompensated heart failure, and those with
contraindications to CT angiography were excluded. Following
clinical assessment, chest X-ray, electrocardiography and echocar-
diography all patients underwent CT angiography.
Results: Median age at diagnosis was 1 year with patients ranging
from prenatal to 53 years. The majority (73%) were males with a
male-to-female ratio of 2.7:1. Among these 118 (84.2%) patients
had situs solitus while the remaining 22 (15.7%) had situs inversus.
Ventricular septal defect (VSD) was present in 116 (82.8%)
patients, the most common type being mal-aligned inlet and
non-committed VSD. In 43 (30.7%) patients pulmonary outflow
was unobstructed while among the remaining 70 (50%) and 27
(19.3%) had pulmonary stenosis and pulmonary atresia, respec-
tively. Twenty-eight (20%) patients had tricuspid valve abnormal-
ity with hemodynamically significant tricuspid regurgitation in 9
(6.4%) patients. Any form of atrioventricular (AV) block was
detected in 43 (30%) of patients while complete heart block was
seen in 18 (13%) patients. Compared to patients with situs solitus,
patients with situs inversus had less frequent complete heart block
(15% versus 0; p = 0.05) and tricuspid valve abnormalities (25%
versus 0; p = 0.032).
Conclusions: Patients with situs inversus have lesser complete heart
block and tricuspid valve abnormalities. These findings and other
morphologic details obtained during the study may be helpful in
the optimal management of patients with ccTGA.

Keywords: congenitally corrected transposition, malaligned ven-
tricular septal defect, situs inversus, atrioventricular block
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OP-084
Improving adolescents’ knowledge about their CHD
through a transition program: A mixed-methods
evaluation of the stepstones-CHD trial
Markus Saarijärvi1, Mariela Acuña Mora2, Sandra Skogby3,
Åsa Burström4, Carina Sparud Lundin5, Philip Moons6 and Ewa
Lena Bratt5
1Uppsala University, Healthcare Sciences and e-Health, Department of
Women’s and Children’s Health, Uppsala, Sweden; 2Academy of Caring
Science, Work Life and Social Welfare, University of Borås, Sweden;
3Department of Paediatric Cardiology, The Queen Silvia Children’s
Hospital, Gothenburg, Sweden; 4Department of Neurobiology, Care
Sciences and Society Karolinska Institutet, Stockholm, Sweden; 5Institute
of Health and Care Sciences, Sahlgrenska Academy, University of
Gothenburg, Gothenburg, Sweden; 6KU Leuven, Department of Public
Health and Primary Care, Leuven, Belgium

Background and Aim: Adolescents with congenital heart disease
(CHD) need to acquire knowledge about their condition and
treatment. Transition programs aim to equip adolescents with this
capacity. However, evidence on the effectiveness of transition pro-
grams is limited. The aim was to investigate the effectiveness of the
transition program in improving disease-related knowledge of
adolescents with CHD and how the adolescents acquired this
knowledge.
Method: The STEPSTONES transition program is an 8 compo-
nents intervention. The central component is a transition
coordinator who has three consultations with the participants
(age 16-18.5). A randomized controlled trial was conducted in
two CHD centers in Sweden. Participants were randomized to
the intervention (IG; n=70) or control group (CG; n=69).
Knowledge was measured at the age of 16 y (T0; baseline), 17y
(T1) and 18.5y (T2) using the Knowledge Scale for Adults with
Congenitally Malformed Hearts questionnaire. The total score
ranges from 0-7, with higher scores denoting a higher CHD-
related knowledge. Change in score between T0 and T2 was ana-
lyzed using Fisher’s non-parametric permutation test unadjusted
between the groups. In addition, qualitative data on participants
(n=14) and parents (n=12) experiences of knowledge acquisition
were collected through semi-structured interviews after participa-
tion in the intervention and analyzed with content analysis.
Results: The quantitative evaluation included 114 participants (IG;
n=54, CG; n=60). Knowledge scores differed at baseline between
groups (IG: 3.7±1.6; CG: 4.4±1.5; p=0.03). At T2, the knowledge
score was significantly higher in the IG (5.0 ±1.3) than in the CG
(4.5±1.5) (p=0.045). The change over time (T0-T2; 2.5y) was sig-
nificantly different between the groups (Mean difference=1.22;
95%CI=0.60-1.82; p=0.0002). The effect size was 0.74 (moder-
ately large effect). Qualitative data revealed that the knowledge
process was person-centered, tailored to the adolescents learning
style, which empowered them to take charge of their health
and care. Provision of information and knowledge exchange indi-
vidually and in group enhanced this process.
Conclusions: By tailoring patient education to the adolescents’
learning style, this transition program was effective in increasing
disease related knowledge, which is a key aspect in preparing them
to assume charge of their health in adulthood and adult care.

Keywords: Transition to Adult care, Congenital heart disease,
Mixed-methods, Randomized controlled trial, Adolescent
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OP-085
Pediatric delirium outside the PICU: Insights from a
pediatric cardiology ward with nurse and parent-driven
detection
Alexander Simma, Ines Ritthaler, Felix Neunhoeffer,
Johannes Nordmeyer, Juliane Engel, Katharina Riebe and Susanne Haase
Department of Pediatric Cardiology, Pulmonology and Pediatric Intensive
Care Medicine, University Children’s Hospital Tübingen, Tübingen,
Germany

Background and Aim: Pediatric delirium, a severe acute brain dys-
function, increases mortality, morbidity, and hospitalization dura-
tion. Despite its substantial impact, it often remains unrecognized,
especially outside pediatric intensive care units (PICUs). This study
aimed to determine delirium incidence in a pediatric cardiology
ward of a university hospital. It compared patients with delirium
or withdrawal to those without, exploring the feasibility of a nurse
and parent-driven detection using the Sophia Observation Scale –
Pediatric Delirium (SOS-PD).
Method: In a prospective study, conducted from January 1, 2022, to
December 31, 2022, 596 patients were screened in the pediatric
cardiology ward. Using SOS-PD, patients were assessed thrice
daily during nursing routines. In a subset we additionally investi-
gated parent-driven detection, involving 56 families from May 1,
2022, to October 31, 2022. Parent-driven SOS-PD scores were
compared to nursing staff assessments. Patients with <24 hours
inpatient stay or >18 years were excluded.
Results: Among 596 patients, 94 (15.8%) experienced delirium,
withdrawal, or both. Patients with a positive Score (SOS-PD >
3 items) were younger than those negatively scored (mean age
1.4 vs. 5.1 years, p < 0.01) and received more non-opioid and
opioid analgetic treatment. The majority of affected patients
(89.4%) received pediatric intensive care. While PICU length of
stay showed no significant difference, affected patients had a sig-
nificantly longer hospital stay (mean 19.8 days vs. 6.9 days,
p < 0.01).
Results from 990 parent-driven SOS-PD scores matched 1187
nursing staff scores, with 80% agreement on positive screening
result for delirium or withdrawal. Parents selected a total of 456
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items compared to the nursing staff’s 193, showing a distinct dis-
tribution pattern. Inconsolable crying stood out as the most fre-
quently reported item by parents, at a rate of 23.2%, contrasting
with the nursing team’s lower rate of 4%.
Conclusions: This study confirms the significance of delirium and
withdrawal in pediatric patients within a cardiology ward. It
underscores the effectiveness and feasibility of nurse-driven detec-
tion using the SOS-PD score. Additionally, we demonstrated the
potential of parents in detecting these conditions. These findings
emphasize the need for routine screening outside the PICU and
encourages the active involvement of parents in detection
strategies.

Keywords: Delirium, Withdrawal, Sedation, Parents, SOS-PD
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OP-086
Pulmonary atresia with “intact ventricular septum”
associated with a ventricular septal defect: An apparent
paradox?
Julie Karila Cohen1, Cloé Huet1, Nicolas Garcelon2, Damien Bonnet3

and Lucile Houyel1
1Medical and Surgical Unit of Congenital and Paediatric Cardiology,
Reference Centre for Complex Congenital Heart Defects - M3C,
University Hospital Necker-Enfants malades, Paris, France; 2Imagine
Institute, Data Science Platform, INSERM UMR 1163, Université de
Paris, Paris, France; 3Medical and Surgical Unit of Congenital and
Paediatric Cardiology, Reference Centre for Complex Congenital Heart
Defects - M3C, University Hospital Necker-Enfants malades, Paris,
France & University of Paris Cité, Paris, France

Background and Aim: Pulmonary atresia with intact ventricular sep-
tum (PA-IVS) means pulmonary valvar atresia in the absence of a
ventricular septal defect (VSD). In PA-IVS, the right ventricle
(RV) appears externally normal in size, but the internal cavity is
hypoplastic to various degrees with major wall hypertrophy.
The leaflets of the pulmonary valve are present but fused.
Histology of this abnormal ventricle reveals myocardial disarray,
abnormal capillary distribution, myocyte hypertrophy, and endo-
cardial fibroelastosis. This suggests that in PA-IVS, pulmonary
atresia is an acquired lesion, evolutive during fetal life.
Method:The hospital files of all children diagnosed with PA-IVS in
our institution between 1981 and 2023 were reviewed, using a
data warehouse (Dr Warehouse) to look for associated VSD.
Patients with Ebstein anomaly and pulmonary atresia were
excluded. When available, echocardiographic examinations of
patients with an associated VSD were reviewed. One of these
patients had severe coronary arterial anomaly leading to death
and cardiac autopsy.
Results: The total cohort included 390 consecutive patients.
Among those, we found 8 children with an associated VSD (2%
of the cohort). According to the IPCCC-ICD11 nomenclature,
the VSD was central perimembranous in 3, muscular in 4, outlet
in 1. In this last patient, cardiac autopsy revealed a hypoplastic but
not malaligned outlet septum, without aortic overriding, which
discarded the diagnosis of tetralogy of Fallot.
Conclusions: Paradoxically, the presence of a VSD is compatible
with the diagnosis of PA-IVS. This rare association cannot be clas-
sified as “PA-VSD”, because this last term should be reserved to
extreme forms of tetralogy of Fallot, associating outlet VSD with

anteriorly malaligned outlet septum, overriding aorta and PA.
Conversely, PA-IVS may be due to a specific RV myocardial dis-
ease, leading to a diminutive RV cavity, tricuspid valve dysplasia
and hypoplasia, and progressive fusion of the pulmonary leaflets
leading to atresia. The anatomic type of VSD, muscular or central
perimembranous, and their rarity, are in favor of an incidental asso-
ciation. The term “PA-IVS” is too imprecise, does not reflect the
anatomy and the pathogenesis of the defect. It should therefore be
modified, as it is crucial to use an accurate terminology to better
describe congenital heart defects.

Keywords:Congenital cardiac defect, Anatomy, Pulmonary atre-
sia with intact ventricular septum
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P-087
Results from an audit of the past decade of the ages and
stages questionnaire used in our paediatric cardiac
in-patient population in New Zealand
Ana M Kennedy
Paediatric and Congenital Cardiac Services, Starship Children’s Hospital,
Auckland, New Zealand

Background and Aim: On setting up the Neurodevelopmental
Follow up Program (NDFUP) in our institution in 2006 we
focused on the high risk patient population, who we assessed at
2 and 4 years of age. In time we realized there were missed oppor-
tunities especially for single ventricle patients, who would nor-
mally have 2 surgeries and potentially multiple other procedures
by 2 years of age. We also wanted to capture the patients consider
low risk, from a surgical perspective, who had not been included in
our NDFUP previously. One of our aims in introducing routine
in-patient developmental screening, using the Ages and Stages
Questionnaire (ASQ), was to provide an opportunity for earlier
intervention.
Method: Since May 2014 on admission to the paediatric cardiac
inpatient ward, in the country’s only cardiac surgical centre, all
New Zealand cardiac patients were given an ASQ unless they
had a previously identified developmental delay or genetic condi-
tion known to effect development.
Results: Over the nearly 10 years 1,194 patients completed 1,926
ASQs with 15% of the ASQs meeting criteria for formal develop-
mental assessment, a further 15% requiring ongoing monitoring
and 70% in the normal range. The percentage (14-24%) of total
ASQs that met referral criteria remained fairly static over the
decade. There was a 27% referral rate in those≤ 2 year of age com-
pared to the total ASQs in all age groups of 15% referred.
Conclusions:We showed a consistent percentage of children need-
ing monitoring or formal assessment over the past 10 years despite
an increase in acuity over the same timeframe. The domain most
often affected in our population was gross motor. With the ASQ
introduction we were able to provide an opportunity for earlier
intervention as 27% of our less than 2 year olds were referred
for a formal assessment. We also provided, after 30% of the
ASQs, age appropriate practical activity sheets for parents to sup-
port their child’s specific areas of weakness so the parents and chil-
dren could benefit from the developmental screening.

Keywords: ages and stages questionnaire, pediatric cardiology,
neurodevelopmental outcomes
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OP-089
Lung function in fontan patients over a ten-year period; is
the fontan circulation impairing lung development?
Maren Emilie Hebeltoft Emilie Hebeltoft Ravndal1, Lars Idorn2, Kim
Gjerum Nielsen2 and Vibeke Hjortdal1

1Department of Cardiothoracic Surgery, Copenhagen University Hospital,
Copenhagen, Denmark; 2Department of Pediatrics and Adolescent
Medicine, Copenhagen University Hospital, Copenhagen, Denmark

Background and Aim: Few studies have investigated how the Fontan
circulation affects lung function and no studies have investigated
the evolution of lung function over time in these patients. We
aimed to describe the evolution of lung function in Fontan patients
over a ten-year period.
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Method: Pulmonary function tests (PFT), including spirometry and
diffusion capacity for Carbon Monoxide (DLCO) and Nitric
Oxide (DLNO), were conducted in a Danish Fontan cohort in
2011 (PFT-I). In 2021, re-investigations were performed (PFT-
II). We investigated changes in percent predicted (%pred) lung
function from PFT-I to PFT-II. Patients were categorized into
a pediatric group (age under 18 at PFT-I) and an adult group
(age 18 or older at PFT-I). In addition, cross-sectional PFT-I
results from the pediatric group were compared with a Danish
reference material from healthy children.
Results: Out of the 81 patients completing PFT-I, 48 completed
PFT-II. In the pediatric group, (32 patients), there were significant
declines in %pred forced expiratory volume in 1 second (FEV1)
(99.7 (92.4, 104.4) - 89.3 (84.9,97.2), p<0,001), forced vital capac-
ity (FVC) (98.3 (87.8,106.1) - 96.7 (86.7,100.6), p=0.008), and
alveolar volume (VA) (95.5 (89.5,101.6) - 89.5 (79.7,93.2),
p<0.001), Figure 1a. The corresponding measurements remained
stable in the adult group, Figure 1b. However, the median %pred
DLNO significantly declined in the adult group (58.4 (53.3, 63.5)
– 53.7 (44.1, 57.3), p=0.005). Longitudinal DLNO results were
not analyzed in the pediatric group due to the lack of suitable refer-
ence material. Interaction analyses using linear regression found
that DLCO10s, DLNO, and the membrane diffusing capacity
of DLNO (Dm), increased significantly less with age in the pedi-
atric Fontan group compared to healthy children (Figure 2). FEV1,
FVC, and VA showed a similar trend, although not significant.
Conclusions: Over a ten-year period, several lung function param-
eters declined significantly in the younger Fontan patients, sug-
gesting possible impairments in lung development during
growth. The decline in %pred DLNO in the adult patient group
indicates deterioration of the membrane component of diffusion
capacity, implying that the Fontan circulation might negatively
affect the alveolar membrane over time.

Keywords: Fontan circulation, Lung function, Pulmonary func-
tion test, Lung development, Complications

OP-090
Utilizing machine learning and ensemble techniques to
construct a prediction model for kawasaki disease identi-
fication in febrile children
Chih Min Tsai1, Chih Min Tsai2, Chun Hung Richard Lin1, Chuan
Sheng Hung1, Tsung Chi Hung1, Hong Ren Yu2 and Ying
Hsien Huang2
1Department of Computer Science and Engineering, National Sun Yat-
sen University, Kaohsiung, Taiwan; 2Department of Pediatrics,
Kaohsiung Chang Gung Memorial Hospital, Kaohsiung, Taiwan

Background and Aim: The early detection of Kawasaki disease (KD)
in children is essential for ensuring timely treatment and averting
the potential development of acquired heart disease. However,
diagnosing KD is a complex task primarily dependent on subjec-
tive diagnostic criteria. Our aim is to create a machine learning pre-
diction model that utilizes objective parameters to distinguish
children with KD from those with fever.
Method: We conducted a retrospective study involving 74,641
febrile children under the age of 5, who presented at four pediatric
emergency departments in Taiwan between January 2010 to
December 2019. These children were categorized as either having
Kawasaki disease (KD) or serving as febrile controls (FC).We gath-
ered demographic information and objective laboratory data from
electronic medical records, including complete blood cell counts
with differential count, urinalysis, and biochemistry, to consider
them as potential predictive factors. We employed boosting and

stacking techniques in the development of our prediction model
to effectively address the imbalance in the dataset. For evaluating
the model’s performance, we utilized metrics like the confusion
matrix and likelihood ratio.
Results: This study encompassed a total of 1,142 cases of Kawasaki
disease (KD) and 73,499 febrile controls (FC). The KD group
exhibited a male predominance (60.2% vs. 56.4%, p=0.011) and
a younger age (1.08 ± 0.84 vs. 1.55 ± 1.36, p<0.001) compared
to the FC group. The top five important features in predicting
KD in the model were pyuria, white blood cell counts in urine,
alanine aminotransferase level, C-reactive protein level, and
eosinophil percentage. The performance of the prediction model
on the testing set exhibited excellent results with a sensitivity of
95.2%, specificity of 96.7%, a positive predictive value of
30.7%, a negative predictive value of 99.9%, a positive likelihood
ratio of 28.55, and a negative likelihood ratio of 0.05. These met-
rics collectively highlight the model’s exceptional performance.
Conclusions: This cohort study indicates that the results of objective
laboratory tests have the potential to serve as predictors of KD.
Moreover, these findings imply that machine learning techniques
can assist physicians in effectively distinguishing between children
with KD and other febrile children in pediatric emergency
departments.

Keywords: Kawasaki disease, machine learning, artificial intelli-
gence, fever, children, pediatric emergency department
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OP-092
Erosion and embolization after trans-catheter atrial septal
defect closure: An european survey
Mara Pilati1, Thomas Krasemann2, Asd Survey Investigators3 and
Gianfranco Butera1
1Cardiology, Cardiac Surgery and heart Lung Transplantation; ERN
GUARD HEART: Bambino Gesù Hospital and Research Institute,
IRCCS, Rome Italy; 2Pediatric Cardiology Department,Sophia
Children’s Hospital, Rotterdam, Holland; 3European Centers

Background and Aim: Patients with device atrial septal defect (ASD)
closure have an excellent prognosis with low mortality. Delayed
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erosion of the aortic or atrial wall and embolizations are infrequent
but worrisome complications with a yet poorly understood epi-
demiology. The aim of this European survey is to find the real inci-
dence of cardiac erosion and device embolization in a cohort of
pediatric and adult patients undergoing ASD closure.
Method: We retrospectively analyzed data of ASD closure per-
formed in 28 European centers from 2011 to 2021. We collected
data about total numbers of treated patients, of device character-
istics with detailed informations about erosion and embolization
patients.
Results:During the studyperiod transcatheterASDclosurewas per-
formed in 10.039 patients, 5183 were pediatric patients (66%).
Sizing balloon was performed in every case in 13 centers, in 9 cen-
ters only in specific situations and was never performed in 1 center.
Most common used devices were Amplatzer (46%), Occlutech
(29%), Gore septal occluder (8%) and others (17%).
Cardiac erosion was registered in 12 patients (0.12%), 58% in pedi-
atric patients. In all patients an Amplatzer device was implanted
except one treated with a Cardia device.Median device dimension
was 20 mm (IQR 17-23 mm). Median time of erosion from ASD
closure was 5 days (IQR 1.5-93.5 days). Absence of the aortic rim
was present in 58% of patients. All patients were surgically treated
with good results and only one death was reported.
Device embolization was described in 71 patients (0.7%), 57% in
pediatric patients. Embolized devices were Amplazter (44%),
Occlutech (43%) and Memopart (7%). Site of embolization was
the left heart in 68% of patients and right heart in 32%. Median
time of embolization from ASD closure was 8 hours (IQR 0.8-
22 hours) with one after 2 years. Absence of the anterior rim
was described in the majority of patients (65%). Devices were
retrieved percutaneously in 75% of patients, others underwent sur-
gical removal. No deaths were described.
Conclusions: Percutaneous ASD closure is a safe procedure. In our
survey, risk of erosion is 0.12 % and is more frequent in patients
implanted with an Amplatzer device. Embolization incidence is
0.7% and is associated to margins deficiency. Mortality associated
to these complications is low.

Keywords: ASD, erosion, embolization
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OP-093
Early and midterm experience with novel konar TM
multifunctional occluder for closure of ventricular septal
defects in children less than 3 years
Arun Krishnaji Bableshwar, Ravivarma Patil and Laxmi Patil
SDM Narayana Heart Centre, Dharwad, Karnataka, India

Background and Aim:One of commonest congenital heart defects is
Ventricular septal defect
[ VSD] in children. Incidence of VSD is around 1.5 to 3.5 per 1000
live births. Percutaneous closure of ventricular septal defect (VSD)
in children is an established procedure. Various devices are being
used however, every occluder has got its own advantages and
disadvantages.KONAR multifunctional occluder (MFO) is a
novel medium profile occluder developed to close VSD’s. This
study is to assess the feasibility and efficacy of the MFO in children
with VSD with midterm follow up for any complications.
Method: We present here a total of 68 children less than 3 years of
age, who underwent closure of VSD’s from December 2019 to
March 2023 using MFO. VSDs were closed under fluoroscopy

and transthoracic echocardiography (TTE) guidance. All patients
were followed - up at 1,3,6, 12 and 18 months with clinical, ECG
and echocardiography checks.
Results: VSD closure was successful in all 68 cases (100%). The
mean age of patient was 16 ± SD (5.7- 26.3) months and mean
weight was 8.8 kgs ± SD (7.1- 10.5). Mean VSD diameter was
5.4 mm± SD (4 - 6.8). Forty two (61.7%) children had muscular
VSD (mVSD), 24 (35.4%) perimembranous VSD (pmVSD) and 2
patients (2.9%) had subpulmonic VSD’s. Only one child (1.5%)
developed first degree heart blockwith no hemodynamic compro-
mise and remained so on follow-up. Three patients (4.4%) had
mild tricuspid regurgitation showed no progression on follow-
up. Both antegrade (27%) and retrograde (73%) methods were
used to deploy device for VSD closure. Small residual shunts <
2mm was seen in 7patients (10.2%) and significant shunt >
2mm was seen in only 3 (4.4%) with larger devices. Small shunts
disappeared within 48 hrs, however significant shunts persisted for
2-4 weeks but with no hemolysis. All patients were followed for
mean of 16 months ± SD (12.8 - 19.2months). The mean fluoros-
copy time for VSD closure was 10.45mins ± SD (8.4 – 12mins).
Conclusions:MFO device can be safely and effectively used to close
VSD’s in smaller children. No serious adverse events were noticed
in midterm follow-up.

Keywords: Ventricular septal defect, transcatheter closure,
KONAR-MFO
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OP-094
Association of pulmonary hemodynamics at fontan with
long-term outcomes after the fontan palliation
Divya Suthar1, Yanxu Yang2, Jessica Knight3, Asaad Beshish1,
Matthew Oster1 and Lazaros Kochilas1
1Emory University, Atlanta, GA, USA, Children’s Healthcare of
Atlanta Cardiology, Atlanta, GA, USA; 2Emory University, Atlanta,
GA, USA; 3University of Georgia, Athens, GA, USA

Background and Aim: To determine the association of pulmonary
hemodynamics at time of Fontan with in-hospital and long-term
outcomes after the Fontan operation.
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Method: This is a cohort study of patients undergoing Fontan in the
Pediatric CardiacCareConsortium, aUS-based registry of congeni-
tal heart surgeries. Post-discharge deaths were captured through
2022 by linkage with theNational Death Index. Regression analysis
and Cox proportional hazard models were used to assess the asso-
ciation between pulmonary hemodynamics [mPAP=mean pulmo-
nary arterial pressure, PVR=pulmonary vascular resistance,
TPG=transpulmonary gradient] and in-hospital Fontan failure
(death or takedown) and post-discharge risk of death respectively.
Results: Between 1986 and 2011, 1461 patients were enrolled in
the PCCC who underwent pre-Fontan cardiac catheterization.

A total of 95 patients had in-hospital Fontan failure (deaths: 78,
Fontan take-down 17) and 1366 patients were discharged alive
with Fontan physiology. Over 21.2 years of median follow-up
(IQR: 18.4-24.5) 184 deaths occurred. On multivariable analysis
for in-hospital Fontan failure, mPAPwas found to have borderline
significance (aOR 1.09 for eachmmHg increase inmPAP; 95%CI:
0.99-1.20, p=0.08); no other variable reached statistical signifi-
cance. Risk for post-discharge death increased by 10% at any time
during the follow-up period for eachmmHg increase in themPAP
(aHR 1.10, 95%CI 1.0-1.17, p<0.01) (Figure A). mPAP had an
almost linear relationship with the risk of post discharge death
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(A) Adjusted long-term hazard of death (aHR) by mean pulmonary arterial pressure (mPAP) 
increase by 1 mmHg at time of Fontan after adjustment for cardiac index (CI), hemoglobin 
(Hgb), systemic arterial oxygen saturation (SaO2), Fontan age and surgical era with CI used as 
continuous variable, Hgb and SaO2 as categorical variables by tertiles (middle group being the 
reference in both cases) and more recent era (2003-2011) used as reference. (B) Adjusted dose 
response curve of the association between the mPAP at Fontan and longitudinal hazard of 
death by using as reference the middle mPAP (11 mmHg)

Figure: Association of mPAP at Fontan with long-term survival
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along the range of values obtained at time of pre-Fontan evalu-
ation (Figure B). mPAP also had a strong interaction with the pres-
ence of systemic left ventricle (aHR 1.15, 95%CI:1.06-1.26,
p<0.02). TPG and PVR did not reach significant association nei-
ther with in-hospital nor with post-discharge risk of death.
Systemic RV and age>4 years at Fontan were both independently
associated with higher risk of post-discharge mortality.
Conclusions: Our data demonstrate that low mPAP and age of 2-4
years at time of Fontan are strong predictors of long-term success in
the Fontan pathway. The findings, also, suggest that maintaining
low mPAP may prolong the longevity of Fontan physiology for
many years after the procedure, especially for patients with sys-
temic left ventricle.

Keywords: single ventricle, Fontan operation, pulmonary arterial
pressure, outcomes
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OP-095
Adverse neurological events following total cavopulmo-
nary connection surgery
Arshia Akhavan Mofrad1, Gauri Nepali2, John Stickley2,
Adrian Crucean2 and Maraisa Spada2
1College of Medical and Dental Sciences, University of Birmingham,
Edgbaston, Birmingham, B15 2TT, UK; 2Department of Paediatric
Cardiac Surgery, Birmingham Children’s Hospital, Birmingham, UK

Background and Aim: Patients undergoing total cavopulmonary
connection (TCPC) surgery are at risk of suffering adverse neuro-
logical events such as stroke, intracranial haemorrhage, seizures,
hemiparesis, and hypoxic ischaemic encephalopathy. Most of
the current literature is approximately two decades old, contains
small sample sizes, and solely focuses on stroke. We investigated
a variety of adverse neurological events, in order to provide a more
comprehensive understanding of neurological outcomes for these
patients. Our aims included assessment of incidence rates, time-to-
event, clinicopathological characteristics, and risk factors for
adverse neurological events following TCPC surgery.
Method: Paediatric patients that underwent TCPC at Birmingham
Children’s Hospital between 2012-2022were included in a single-
centre retrospective review. Demographic, surgical, and haemo-
dynamic variables were assessed. Kaplan-Meier and Cox propor-
tional hazard methods were used to analyse timing and associated
risk factors.
Results: TCPC was performed in 406 patients. Median follow-up
time was 3.18 years (IQR, 0.22-7.14). Nineteen (4.7%) suffered
adverse neurological events. Median time-to-event was 35 days
(IQR, 6-340.5). Thirteen (68%) events occurred within the first
2 post-operative months. Seizures were the most common clinical
presentation (N=6). Stroke was the most common radiological
diagnosis (N=8). Following an event, 5 patients made a complete
recovery; 10 experienced residual neurological deficits, and 4 died.
Among the 8 stroke patients, 50% underwent ligation or transec-
tion of the main pulmonary artery, compared to 17% among the
study cohort. Each additional minute of cardiopulmonary bypass
was significantly associated with a 2% increase in the risk of a post-
operative event (HR, 1.02; 95% CI, 1.00-1.03; p=0.01). While
not statistically significant, the occurrence of adverse neurological
events prior to TCPC increased post-operative event risk 2.47-
fold (HR, 2.47; 95% CI, 0.81-7.47; p=0.11). Each additional year

that passed before TCPCwas protective (HR, 0.78, 95%CI, 0.54-
1.14; p=0.20).
Conclusions: We present an up-to-date analysis, using a compara-
tively large sample size, of adverse neurological events following
TCPC surgery. Most events occurred within the first 2-month
post-operative period; ligation or transection of the main pulmo-
nary artery may increase stroke risk, and increasing cardiopulmo-
nary bypass time was found to be a statistically significant risk
factor. Expansion into adult congenital heart disease databases
are under discussion.

Keywords: TCPC, stroke, intracranial haemorrhage, seizure,
hemiparesis, hypoxic ischaemic encephalopathy
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OP-096
Pulmonary artery growth in fontan: What is the most
effective strategy
Manon Hily, Neil Derridj, Lucile Houyel, Sophie Malekzadeh Milani
and Damien Bonnet
M3C-Paediatric Cardiology center, Hôpital Universitaire Necker-Enfants
malades, AP‐HP, Université de Paris Cité, Paris, France

Background and Aim: The best strategy to achieve optimal growth
of pulmonary artery branches (PAs) in FUH between partial cavo-
pulmonary connection (PCPC) and total cavopulmonary connec-
tion (TCPC) is still controversial, especially the preservation of
anterograde pulmonary blood flow (APBF). Tomodel the growth
of PA in FUH between PCPC and TCPC and to assess whether
APBF promotes this growth. Then to determine whether the
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Table 1. Table expressing time-to-event, clinical presentation, radiological findings, and 
outcomes for the nineteen patients who suffered neurological complications following 
TCPC surgery.

Patients are separated into a stroke and non-stroke group. Blank cells in the fourth column 
represent patients in which radiological imaging was not requested. L: left, R: right, CN: cranial 
nerve, EEG: electroencephalogram, CT: computed tomography, MRI: magnetic resonance 
imaging, MCA, middle cerebral artery; HIE, hypoxic ischaemic encephalopathy.
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maintenance of an APBF is associated with higher morbidity and
mortality.
Method: We retrospectively included all patients with FUH who
underwent cardiac catheterization before PCPC and TCPC
between 2004 and 2021. A linear regression model was used to
model PA growth. We compared mortality and morbidity out-
comes between the APBF group and no APBF group using the
Kaplan-Meier method
Results: 118 children with FUH with a median follow-up of 8.8
years were included, of whom 49 (41.5%) had maintained
APBF. PA branch growth can be considered continuous and linear
over time (fractional polynomials (p=0.2)), estimated at β= 8.5
[0.7-16.2] mm²/year. In multivariate analysis, maintaining an
APBF was the only factor associated with increased PA branch
growth (β= 55.9 [21.8; 90]mm² (p=0.001)), regardless of TCPC
timing (Figure). Before PCPC, there was no difference in mean
pulmonary artery pressure (mPAP) between groups with and
without APBF. Between PCPC and TCPC, there was no signifi-
cant increase in mPAP (13.2(12-16) vs. 14.1(12.4-15.8), p=0.3) or
transpulmonary pressure gradient (7.2(5.2-9.3) vs. 6.9(4.6-9.1),
p=0.6) in the APBF group. There was no difference in survival
at 6 years after TCPC between the group with APBF (87.6
CI95% (65.6% - 95.9%)) and the group without APBF (82.3
CI95% (67.8 - 90.6)). No difference was also found when compar-
ing morbidity characteristics between the two groups, such as
length of hospital stay after TCPC (p= 0.7), chylothorax (p=
0.81), hemodynamic contraindications to fenestration closure
(p= 0.9), failing Fontan rate (p=0.38).
Conclusions: PAs growth between PCPC and TCPC is significant
and can be considered linear over time. Delaying TCPC as long as
possible allows full growth potential to be achieved. By maintain-
ing APBF, growth potential can be achieved much more quickly
and without additional risk of morbidity or mortality.

Keywords: FUH, Fontan, pulmonary artery growth, mortality
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OP-097
Early cardiovascular events in pediatric cancer survivors -
insights from a retrospective observational studY
Fiorentina Guida1, Luca Pierantoni1, Daniele Zama1, Tamara Belotti2,
Riccardo Masetti2, Arcangelo Prete2, Marcello Lanari1 and
Marianna Fabi1
1Pediatric Emergency Unit, IRCCS Azienda Ospedaliero Universitaria
di Bologna, Bologna, Italy; 2Pediatric Oncology and Hematology “Lalla

Seràgnoli,” IRCCS Azienda Ospedaliero-Universitaria di Bologna,
Bologna, Italy

Background and Aim: The increasing incidence of cardiotoxicity,
particularly arising from conventional chemotherapy and radia-
tion, presents challenges for childhood cancer survivors. Limited
evidence exists on cardiotoxic damage in acute, subacute phases,
and one-year post-chemotherapy. Our study aim is to describe
early cardiotoxicity expression and identify associated risk factors.
Method: Data on demographics, clinical features, neoplastic diag-
nosis, therapeutic regimens (chemotherapy, targeted therapy,
radiotherapy, and hematopoietic stem cell transplantation,
HSCT), and cardiac evaluations were collected from childhood
cancer survivors aged 0-18 yrs admitted at IRCCSUniversity hos-
pital of Bologna from January 2017 to September 2023. Statistical
analyses included univariate logistic regression.
Results: 369 subjects were enrolled (51.49% males, 89.16%
Caucasians). Hematologic neoplasms accounted for 53.93%, and
solid organ tumors for 46.07%. During antineoplastic therapy
22% of patients presented at least one of the following: LV systolic
(26%) and diastolic (4%) dysfunction, dilated cardiomyopathy
(2%), thrombotic events (6%), pericardial diseases (4%), valvulopa-
thies (2%), and systemic hypertension (43%). 62% of events
occurred within the first 6 months of antineoplastic therapy
(AT) after the diagnosis (mean time 310 days (IQR 29 – 331).
The need for suspension and/or modification of AT and/or inten-
sive care admission occurred in 23% of patients. The cardiovascular
(CV) events persisted in 15% at the last cardiological evaluation
(mean time 2.3 yrs, IQR 1.5– 3).
Cardioactive medications were administered in 71% of cases dur-
ing the acute stage of CV event, and continued in 27% of them at
the last clinical assessment. A trend of weight gain was observed
during the follow-up after the end of antineoplastic therapy, with
the percentage of overweight patients increasing from 10% at the
time of tumor diagnosis to 36% at the last clinical evaluation. Risk
factors for cardiotoxicity were age at diagnosis <8 years (p: 0.032),
the exposure to a cumulative dose of anthracycline exceeding 240
mg/m2 (p<0.001), a diagnosis of hematological tumor (p<0.001),
the administration of cyclophosphamide (p<0.001), 6-mercapto-
purine (p<0.001) thioguanine (p<0.001) cytarabine (p<0.001),
and methotrexate (p<0.013), and the HSCT (p: 0.018).
Conclusions: Our study emphasized the need for comprehensive
pre-treatment risk assessments, personalized management based
on clinical risk, and interventions to reduce modifiable CV risks,
such as weight control.

Keywords: cardio-oncology, cardiovascular risk factors, child-
hood cancer survivors, left ventricular dysfunction, systemic
hypertension
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PP-003
The late complications of undiagnosed ebstein anomaly
Evangelos Tatsis, Ioannis Papadopoulos, Antigoni Sakellaropoulou,
Alkistis Eleni Kalesi, Constantinos Papadopoulos,
Dimitrios Oikonomidis, Konstantia Paraskevi Gkini,
Alexandros Varsos, Christina Floropoulou, Ioannis Fanourios Kouloulias
and Ioannis Tsiafoutis
Department of Cardiology, General Hospital of Athens Korgialeneio
Mpenakeio - Hellenic Red Cross, Athens, Greece
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Background and Aim: Ebstein anomaly is a rare congenital disorder
that involves dysplasia of the tricuspid valve with apical displace-
ment of the septal or anterior leaflet, tethering of the leaflet tissue,
right atrium enlargement, atrialized right ventricle (RV) and
reduced RV systolic function. Symptoms and signs can occur at
any age with a varied severity according to the degree of anatomic
abnormality. Late presentation is usually associated with milder
anatomic anomalies.
Method: An 83-year-old female was admitted to the Emergency
Department with mild dyspnea (SatO2 80%, 22 breaths/min)
and lower limbs edema. Clinical examination revealed a holosys-
tolic murmur in the 4th intercostal space in the parasternal region
and distended jugular veins.
Results: Laboratory findings included a sinus rhythm and a right
bundle branch block on the electrocardiogram (ECG), an
increased cardiothoracic ratio and signs of congestion on the chest
X-ray and an elevated Brain Natriuretic Peptide value. The trans-
thoracic echocardiogram (TTE) showed a preserved systolic func-
tion of the right and left ventricle (LV), increased dimensions of the
right and left atrium, mild mitral regurgitation, moderate tricuspid
regurgitation (TR), elevated LV filling pressures and increased
dimensions of the inferior vena cava. The most important findings
were the apical displacement of the septal leaflet of the tricuspid
valve and the variable tethering of the leaflet tissue to theRVmyo-
cardium, as confirmed by transesophageal echocardiogram.ESC
guidelines recommend surgical repair in patients with severe tri-
cuspid regurgitation and symptoms or objective deterioration of
exercise capacity (Class I, Level C) and in patients with progressive
right heart dilatation or reduction of RV systolic function, regard-
less of symptoms (Class IIa, Level C). Our patient had no relevant
symptoms in the past. In addition, the TTE showed moderate TR
and no significant decline of the RV function. Therefore,
conservative treatment was decided.
Conclusions: Physicians should be alerted about unusual causes of
acute dyspnea in the elderly, such as congenital diseases which
may occasionally remain undiagnosed and present with symptoms
at advanced age.

Keywords: Ebstein Anomaly, Congenital Disease

PP-004
A case of infective in a patient with tetralogy of fallot
patients that highlights the importance of multimodality
imaging
Alkistis Eleni Kalesi, Evangelos Tatsis, Alexandros Pappas,
Alexandros Varsos, Maria Mouratidou, Christina Floropoulou,
Antigoni Sakellaropoulou, Ioannis Papadopoulos, Dimitrios Ikonomidis,
Constantinos Papadopoulos and Ioannis Tsiafoutis
2nd Cardiology Department, “Korgialenio - Benakio” Hellenic Red
Cross Hospital, Athens, Greece

Background and Aim: The lesions’ complexity and the presence of
prosthetic material are known risk factors for infective endocarditis
in patients with congenital heart diseases. Tetralogy of Fallot (ToF)

stands out as one of the most complex cyanotic congenital heart
diseases, often requiring a prosthetic valve implantation. Patients
with ToF are susceptible to infective endocarditis (IE), therefore
high clinical suspicion is of great importance for timely recognition
and treatment of IE in those patients.
Method: We present the case of a 29-year-old male patient with a
history of late surgical treatment of ToF and a pulmonary valve
replacement three years ago. The patient presented at the emer-
gency department due to syncope. At the ED the patient was
hemodynamically stable, febrile and the ECG revealed sinus tachy-
cardia of 120 bpm and right bundle branch block. Arterial blood
gas analysis was also performed showing respiratory alkalosis, with
a pH of 7.51, a pO2 of 55 mmHg, and a pCO2 of 30 mmHg.
Results: The patient underwent a CT pulmonary angiography that
showed the presence of filling defects in lobar branches bilaterally.
Considering the above findings and the patient’s history, three
sets of blood cultures were obtained and coagulase-negative
staphylococcus was isolated in all of them, raising high clinical sus-
picion of infective endocarditis. The transthoracic echocardiogram
performed didn’t show any vegetations. The transesophageal
echocardiogram however revealed a rockingmotion of the sewing
ring and the presence of multiple vegetations in the prosthetic pul-
monary valve surface. The above findings were also confirmed by a
positive 18F-FDG PET/CT scan.
Conclusions: Infective endocarditis is a common complication in
patients with congenital heart diseases. Setting the diagnosis can
be challenging, especially in patients presenting with atypical man-
ifestations. Given the high mortality of this disease and the impor-
tance of timely diagnosis in successful treatment, high clinical
suspicion along with the use of all available imaging modalities
is essential.

Keywords: Tetralogy of Fallot, Infective Endocarditis, rare pre-
sentation, multimodality imaging, pulmonary valve prosthesis

PP-005
A historical view of a nurse-driven outpatient clinic
Anna Wieland1, Marie Haack2 and Hannah Hanley3
1AnnaWieland, Nurse Specialist, Department of Adult Congenital Heart
Disease; 2Marie Brix Haack, Nurse Specialist, Department of Adult
Congenital Heart Disease; 3Hannah Hanley, Nurse Specialist,
Department of Adult Congenital Heart Disease

Background and Aim: The nurse-driven Adult congenital heart dis-
ease (ACHD) outpatient clinic was established at Rigshospitalet in
Copenhagen almost 20 years ago. In 2012 the number of patients
with ACHD in Denmark exceeded the number of children with
congenital heart disease. With an increasing number of patients
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due to longevity, there was a need to optimize and organize our
outpatient clinic. The team consists of four nurses with years of
experience in cardiology and congenital heart disease. Our
ACHD outpatient clinic aims to provide patients with easy access
to highly specialized care, counseling, and treatment.
Furthermore, it facilitates the transition between pediatric and
adult care. Also, educating and supporting patients with ACHD
and their families and ensuring a coherent patient pathway
throughout Denmark, both regionally and nationally.
Therefore, the aim was to optimize the outpatient clinic, to pro-
vide care for the increasing number of patients.
Method: Workshops were held to discuss and identify areas for
improvement and how to structure the workload at the ACHD
outpatient clinic. Themes such as transition, pregnancy counsel-
ing, surgery coordination, arrhythmia, anesthesia planning, heart
failure, and advanced care planning were identified. We con-
ducted a literature search on each theme and discussed the findings
with the team. To implement our knowledge, we appointed coor-
dinators with responsibility for each theme.
Results: We have facilitated an improved structure for the ACHD
outpatient clinic, and the results are: A nurse has been appointed as
transition coordinator to coordinate the transfer from pediatric to
adult care and to schedule and conduct youth consultations. A
nurse-led clinic for patients with arrhythmias has been established
and we facilitate the MDT conference every fortnight. A pathway
for patients undergoing anesthesia has been established. A nurse-
led for patients with heart failure is currently in the process of being
established.
Conclusions: The new structure of the ACHD outpatient clinic
contributes to an increased focus on patients’ special needs in
the growing ACHD population. As a result of our improvements,
we can see a 50% increase in transition consultations from 2020 to
2022. From 2019 to 2022 the number of phone calls more than
doubled from 1700 to 3667 calls a year.

Keywords: optimize the outpatient clinic, structure the workload
at the ACHD outpatient clinic, focus on patients’ special needs in
the growing ACHD population

PP-007
Unusual tubular communication between the right sinus of
valsalva and right atrium: A rare case of aorto-right atrial
tunnel
Arun Sharma, Harsimran Bhatia, Vivek Jaswal and Manphool Singhal
PGIMER, Chandigarh

Background and Aim: Aorto-right atrial tunnels are rare extra-car-
diac vascular lesions that often pose a diagnostic dilemma. MDCT
in addition to being a non-invasive modality excellently delineates
their anatomical features including location, course, caliber, drain-
age site, relation to coronaries, status of the aortic root and asso-
ciated abnormalities. Moreover, it reliably differentiates them
from more commonly encountered mimics like sinus of
Valsalva aneurysm and coronary cameral fistula. We, hereby,
describe one such case of aorto-right atrial tunnel in a middle-aged
male patient who underwent successful surgical repair
subsequently.
Method: The entity was diagnosed using MDCT imaging features
(Figure 1).
Results: Intraoperatively, a large opening of the size of about 15
mm x 15 mm was seen in right coronary sinus adjacent to the
ostium of right coronary artery. Right atrium was opened.

Fistulous tract was seen opening in right atrium posteriorly near
right atrium-superior vena cava junction. The tricuspid valve mor-
phologywas normal withminimal leak on saline jet test. The aortic
end of fistulous openingwas closed through aorta using autologous
pericardium.
Conclusions: Aorto-right atrial tunnel is a rarely encountered entity
and refers to an abnormal extra-cardiac vascular channel between
one of the aortic sinuses and the right atrium, resulting in a left-to-
right shunt at this level.Clinical presentation varies from an asymp-
tomatic patient with an incidentally detected continuous precor-
dial murmur to symptoms of frank congestive heart failure in
decompensated cases.The tunnel if left untreated, poses certain
complications due to continued patency including wall calcifica-
tion, aneurysmal expansion of tunnel, congestive heart failure
due to volume overload and increased risk of infective
endocarditis.Treatmentmodalities vary and depend upon the loca-
tion, size, course and drainage point with special emphasis on status
of the coronary ostia. These include catheter based endovascular
intervention, ligation of the aortic end of the tunnel or surgical
repair under cardio-pulmonary bypass.

Keywords: Aorto-right atrial tunnel, MDCT
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The proteomic signature of a univentricular circulation –
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Background and Aim: The Fontan circulation is accompanied by
substantial hemodynamic and metabolic changes. Of these, hypo-
xia in infancy and early childhood, a life-long reduction in cardiac
output, a non-pulsatile and passive flow through the pulmonary
circulation, and severe venous congestion are some of the most
noteworthy. We hypothesized that the proteomic signature of this
altered circulation differed from that of healthy age- and gender-
matched controls.
Method: As a part of the national DANFontan trial (H-20028226),
148 adult individuals with a Fontan circulationwere invited to par-
ticipate. Criteria for proteomic analysis were age between 18 and
32 years. Systemic right ventricle or systemic left ventricle and tri-
cuspid atresia or double inlet left ventricle. Age, gender, and
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Figure 1

CT angiography images demonstrating the vascular channel(denoted by *) arising from the 
bulbous right aortic sinus, coursing superior to left atrium and draining into the right atrium near 
cavoatrial junction(black arrow). Right coronary artery(white arrows) and conal branch(dashed 
white arrows). SVC-superior vena cava, Ao-Ascending aorta.
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weight-matched healthy controls were matched 1:2 with cases.
Relative measurements of circulating proteins were performed
using the Olink® Explorer 3072 platform. To identify underlying
biological schemes in the lists of significantly increased and
decreased proteins, we assigned biological functions to all differen-
tiated proteins based on the Gene Ontology Biological process
database and next investigated if any categories occurred more
often than expected by chance.
Results: Plasma samples from 58 individuals with a Fontan circu-
lation and 29 controls were analyzed. Following quality control,
relative quantification of 2605 unique proteins was obtained.
Assigning the proteins to biological schemes and adjusting for
age, gender, and BMI revealed several functions with an altered
protein expression. Amongst the ones found to be upregulated,
there was an overweight involved in angiogenesis, bone homeo-
stasis, and organ morphogenesis. Proteins found to be downregu-
lated were more often related to muscle function, lipid
metabolism, and regulation of superoxides.
Conclusions: The proteomic signature of the Fontan circulation is
markedly altered from that of healthy, gender- and age-matched
controls. Aligningwith clinical observations, our findings may help
explain the increased angiogenesis, altered bone composition,
reduced muscle mass, and dyslipidemia caused by an adapted

metabolism.We hypothesize that universal adaptations to hypoxia
play a role in many of the alterations. Although unable to show
causality, our detailed proteomic findings may help bridge the
gap and guide a better understanding of the Fontan circulation.

Keywords: Congenital heart defects, ACHD, Fontan,
Proteomics; Angiogenesis
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Giulia Di Già1, Marco Della Porta1, Rossella Iuzzolino1 and
Gianfranco Butera2
1UO Cardiologia del Congenito Adulto. Dipartimento di Cardiologia,
Cardiochirurgia, trapianto cardio-polmonare. IRCCS Ospedale
Pediatrico Bambino Gesù. Roma, Italia; 2UOCardiologia Interventistica
delle Cardiopatie Congenite. Dipartimento di Cardiologia,
Cardiochirurgia, trapianto cardio-polmonare. IRCCS Ospedale
Pediatrico Bambino Gesù. Roma, Italia

Background and Aim: Sacubitril/Valsartan showed an improvement
in life expectancy in adults with heart failure (HF). Evidences
about the use of these drugs in ACHD patients with HF is limited.
The aim of this study is to evaluate short-term effects (6 months)
and tolerability of Sacubitril/Valsartan in ACHD patients.
Method: All consecutive ACHD patients treated with Sacubitril/
Valsartan for HF from February 2022 to October 2023 at
“ACHD program” were included in this prospective study.
According to the ventricular physiology, patients were categorized
in three groups: 1) systemic left ventricle (SLV), 2) systemic right
ventricle (SRV), 3) single ventricle (SV). Primary outcomewas the
change in New York Heart Association (NYHA) functional class.
Secondary outcomes were reduction in BNP values and increase in
VO2 max in cardiopulmonary exercise test (CPET). Exploratory
outcome was drug tolerability.
Results: Twenty-four patients were treated with Sacubitril/
Valsartan. Mean age at the treatment was 36 (+/-8.7 years old).
According to the ventricular physiology, 4 patients (17%) had
SLV; 9 patients had SRV (37%) and 11 patients had SV (46%).
Patients had a mean follow-up of 5.7 months (SD+/-1.7 months).
Seventeen patients (70%) reported improvement in NYHA func-
tional class fromNYHA III toNYHA II (p value: 0.04), independ-
ently from the ventricular physiology. In the overall cohort, BNP
values presented a considerable reduction but didn’t reach statisti-
cal significance (mean value 1333.4 +/- 3027 pg/ml to 506.1 +/-
573.6 pg/ml; p:0.07). In the subgroup analysis a significative
reduction of BNP values was observed in patients with SRV
(641.3+/-661.2 pg/ml to 445.1 +/- 501.8 pg/ml, p:0.02).
Only eleven patients (46 %) presented a slight increase in VO2
max values at CPET (15.8 +/- 4.4 l/min to 15.8 +/- 2.9 l/
min), however this data didn’t reach statistical significance either
in the overall cohort or in subgroups analisys. Only two patients
discontinued therapy after a period of two months for arterial
hypotension (poor tolerance).
Conclusions: Our experience suggests that sacubitril/valsartan
therapy is well-tolerated in ACHD- HF patients. The use of
sacubitril/valsartan is associated with improvement in NYHA
functional class and with a reduction trend in BNP values.

Keywords:ACHD, Adult Congenital Heart disease, Heart failure
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Overview of biological functions for dysregulated proteins. Overall the relative levels of 412 out 
of 2605 proteins were increased and 85 out of 2605 were decreased. A) Displays the biological 
functions most affected by increased levels of proteins (Ie. 69 out of 412 proteins displaying 
increased levels were related to “blood vessel development” resulting in a GeneRatio of 0.17). 
Overall, functions related to angiogenesis, bone homeostasis, and organ morphogenesis tended 
to have the greatest proportion of the proteins displaying an increased level. B) Displays the 
biological functions covering the proteins that were decreased in individuals with a Fontan 
circulation. Overall, the greatest proportion of decreased proteins was found in categories 
related to muscle function, lipid metabolism, and regulation of superoxides.

Figure 1

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Congenital Heart Surgery

PP-011
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Andrea Donti1, Gaetano Domenico Gargiulo2 and Emanuela Angeli2
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Background and Aim: Surgical implantation of right ventricle to pul-
monary artery (RV-PA) conduit is an important component of
congenital heart disease (CHD) surgery but with limited durabil-
ity, and need for re-intervention. Current single center, retrospec-
tive, cohort study is reporting longterm performance of surgically
implanted RV-PA conduit in a consecutive series of children and
adults with CHD.
Method: Patients with CHD referred for RV-PA conduit surgical
implantation (October 1997 and January 2021) have been
included. Primary outcome was conduit failure defined as peak
gradient above 64mmHg or need for conduit-related interven-
tions. Longitudinal echocardiographic studies were available for
mixed-effect linear regression analysis.
Results: Two-hundred and fifty-two patients were initially
included. One hundred and forty-nine patients were available
and elegible for follow-up data collection. After a median fol-
low-up time of 49 months (IQR 9-132 months) the primary study
endpoint occurred in 44 (29%) patients. The 1- 5- and 10-year
freedom rate from conduit failure was 91%, 83% and 66%. The
10-year freedom rate from conduit failure was 46% in the non-
homograft group compared to 85% in the homograft group.
Similarly, the 10-year freedom rate from conduit failure was
47% in patients implanted before age of 18 years compared to
86% in patients implanted after age of 18 years. Multivariable
Cox regression model identified adult age (>18 years) at implan-
tation and pulmonary homograft as protective factors (HR 0.11,
95% CI 0.02-0.47, p-value 0.003 and HR 0.34, 95% CI 0.16-
0.74, p-value 0.006, respectively). Fever within 7 days of surgical
conduit implantationwas a strong, independent risk factor for early
(within 24 months) failure (HR 4.29, 95% CI 1.41-13.01, p-value
0.01). Longterm use of oral anticoagulant was independently asso-
ciated with slower progression of peak echocardiographic gradient
across conduits (p-value 0.027).
Conclusions: In patients with CHD, surgically implanted RV-PA
conduit failure is faster in children and after non-homograft con-
duit implantation. Early fever after surgery is a strong risk factor for
early failure. Longterm anticoagulation seems to exert a protective
effect.

Keywords: RV-PA conduit, CHD, Cardiac Surgery
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Atrial membranes: Clinical problem or incidental finding
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Sotiria Apostolopoulou4, Eythymios Brachos1, Nikolaos Tziolas1,
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1Cardiology Department, General Hospital of Karditsa; 2“Dimitris
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Background and Aim: Atrial membranes (AM) are thin fibromuscu-
lar bands that divide either the left (Cor Triatriatum Sinister) or the
right atrium (Cor Triatriatum Dexter), thus creating three atrial
compartments. Cor Triatriatum Sinister (CTS) is more frequent
and causes obstructive phenomena of varying severity. They
should not be confused with the supravalvular mitral annulus ring,
which is located behind the appendage. It is a rare congenital
anomaly (0.1-0.4%), while in approximately 80% of cases in the
pediatric population is combined with other congenital heart dis-
eases, with most common being ostium secundum atrial septal
defect and anomalous pulmonary vein return.
Method: We present two cases of our clinic’s Pediatric Cardiology
and Adult Congenital Heart Diseases Department with inciden-
tally detected AM.
Results: The first case concerns a 72-year-old man with a history of
arterial hypertension, who came to the emergency department
(ED) with progressively worsening exertional dyspnea.
Transthoracic echocardiography (TTE) revealed significant mixed
aortic valve disease and the presence of an AM within the left
atrium, which did not cause obstructive phenomena. The patient
underwent a transesophageal study (TEE), in which the findings of
TTE were confirmed without coexistent congenital anomalies.
The second case concerns a 69-year-old woman with a history of
surgical replacement of the aortic and mitral valves due to rheu-
matic attack, who was admitted to our clinic due to paroxysmal
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Left Atrial Membrane

Snapshots of transthoracic (left) and transesophageal (right) ultrasound from the first case. The 
left atrial membrane is marked with an arrow.
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nocturnal dyspnea. During hospitalization, the patient underwent
TTE and TEE in order to check the prosthetic valves, where the
well-known significant mismatch between the patient’s aortic
annulus and the prosthetic valve (Prosthesis-Patient Mismatch)
was re-checked and a right atrium AM was imaged without evi-
dence of obstruction or the presence of another congenital
malformation.
Conclusions: The finding of Cor Triatriatum in adulthood is a rare
and usually an incidental finding, which does not cause particularly
obstructive phenomena and symptoms. Although a benign entity,
it is associated with the presence of atrial arrhythmias and cardi-
oembolic episodes. The coexistence of AM and aortic valve steno-
sis in our patients should probably be considered coincidental,
although the existence of a bicuspid aortic valve in patients with
Cor Triatriatum is not rare.

Keywords: membranes, left atrium, right atrium, obstructive
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Gerbode defect: An extremely rare complication of atrial
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Beldekos” Echocardiography Training Center, Cardiology Department,
General Hospital of Pireaus “Tzaneio”; 3Research Unit of Radiology and
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Background and Aim: Gerbode defect is a rare abnormal shunting
between left ventricle (LV) and right atrium (RA). Despite that
it is classified as congenital heart disease, the number of acquired
cases is clearly greater. The acquired form can be iatrogenic, either
after cardiac surgery (aortic/mitral valve replacement, repair of
atrial/ventricular septal defect) or after percutaneous cardiac inter-
ventions (ablation of atrioventricular node, myocardial biopsy, tri-
cuspid ring implantation) and non iatrogenic, with main
representer the infective endocarditis.
Method: We report a case of the Pediatric Cardiology and Adult
Congenital Heart Disease Department of our hospital, with
Gerbode defect, after surgical repair of primum atrial septal defect.
Results:The case concerns a 47 years oldmale, withmedical history
of surgical closure of a primum atrial septal defect and anterior
mitral leaflet cleft repair a year ago, who proceeded for first-year
follow up. The transthoracic echocardiogram (TTE) revealed nor-
mal dimensions and systolic contractility of LV, borderline right
ventricle dimension with normal contractility and the presence
of a patch in interatrial septum area, without residual shunt.
With the contribution of color Doppler, moderate both atrio-
ventricular valves regurgitations were revealed, without signs of
pulmonary hypertension, and a small, restrictive, hemodynami-
cally insignificant communication between LV and RA,
Gerbode type, with L-R flow. A transoesophageal study (TOE)
followed, which confirmed the findings of TTE, while residual
atrial defect was ruled out with bubble study. The patient was
referred to a specialized center where he underwent a cardiac mag-
netic resonance which confirmed the diagnosis of postoperative
Gerbode defect.

Conclusions: The surgical intervention for congenital heart disease
is the second most common cause of iatrogenic Gerbode defect,
with the closure of ventricular septal defect being the most
common one. Only two other cases of Gerbode defect after sur-
gery for primum atrial septal defect and mitral cleft have been
reported. Its diagnosis is a challenge with TTE as the systolic blood
flow, being the result of a significant difference in pressure between
LV and RA, can be mistaken for tricuspid regurgitation.

Keywords: shunting, repair, atrial septal defect
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Background and Aim: The Congenital Heart Disease (CHD) is
found in 40% of infants with Down syndrome (DS). The most
common CHD in these patients are defects in the atrioventricular
septum (partial or complete atrioventricular canal defects). These
are often associated with chromosomal aberrations, such as in tri-
somy 21. Hypertrophic cardiomyopathy (HCM) is typically an
isolated cardiac lesion. In the newborn or the fetus is usually tran-
sient and attributed to certain maternal metabolic disorders or to
exposure to steroids.
Method: We report a case with DS, operated Atrioventricular
Septal Defect (AVSD) and HCM of our Pediatric Cardiology
and Adult Congenital Heart Disease Department.
Results: The case concerns a female with DS and operation in her
first year for complete AVSD, who proceeded asymptomatic for
yearly follow up. The transthoracic echocardiography (TTE)
revealed typical asymmetric HCM without left ventricular out-
flow tract obstruction (LVOTO). Right ventricle was within nor-
mal dimensions, had increased wall thickness and borderline
contractility. Furthermore, there was a cleft of the anterior mitral
leaflet with moderate mitral valve regurgitation and the patch in
the area of the crux was without residual defect. Subsequently,
the patient underwent a cardiovascular magnetic resonance imag-
ing, which confirmed the diagnosis of HCMwithout depicting of
myocardial fibrosis.
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A.Gerbode defect (arrow) B.Restrictive shunt
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Conclusions: It is an uncommon finding the HCM phenotype as a
primary lesion in patients who have CHD. Case reports have doc-
umented the occurrence of HCM in patients who have congenital
atrial and ventricular septal defects, coarctation of the aorta, and
tetralogy of Fallot. Moreover, in certain syndromes, such as
Noonan’s syndrome and LEOPARD syndrome, HCM can occur
in conjunction with congenital heart disease. To the best of our
knowledge, HCM has been only twice reported in association
with AVSD in a newborn with trisomy 21. While exact genetic
evidence is lacking at present, the combination of HCM and
AVSD in Down syndrome is more likely an inherited disorder
with a common genetic mechanism than a rare, sporadic event.

Keywords: Atrioventricular defect, Hyperthrophy, Genetic,
Sporadic
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Background and Aim:Data on iron homeostasis in adults with com-
plex and/or cyanotic congenital heart disease (CHD) is limited,
although targeted iron treatment is a cornerstone of heart failure
management in these patients. The aim of this study was to evalu-
ate the impact of iron deficiency on clinical status in adults with
complex and/or cyanotic CHD.
Method: In this cross-sectional clinical study, clinical and laboratory
data were collected from n=181 patients (53.6% female; mean age
37.4 ±14.0 [18-83]) years with complex and/or cyanotic CHD.
Iron deficiency was defined as serum-ferritin levels <20ng/ml
(women), <30ng/ml (men) or soluble transferrin-receptor levels
>4.4mg/l (women), >5mg/l (men) or transferrin-saturation
<16%. Clinical status was assessed by functional classes according
to Perloff. Data collection was performed between 01/2017 and
12/2022 at a specialized tertiary care center for adults with CHD.
Results: Mean oxygen saturation was 85.8 ±8.7%, n=123 (68%)
patients were cyanotic (SpO2 ≤90%). Iron deficiency was more
prevalent in cyanotic than acyanotic patients (58.5% vs 31.0%,

p<0.001). Iron deficient, cyanotic patients were in worse func-
tional classes, 54.2% vs. 34.3% being in functional class ≥3
(p=0.008), indicating significant manifestation of heart failure.
In cyanotic adults with CHD, hemoglobin (17.1 ±3.9 vs. 17.8
±2.6; p=0.238) and serum-ferritin levels (124.8 ±291.4 vs.
188.4 ±240.2; p=0.202) did not differ substantially between
patients with or without iron-deficiency, yet oxygen saturation
was lower in the iron-deficient subgroup 79.9 ±7.9% vs 83.8
±5.0% (p=0.001). Mean corpuscular hemoglobin (MCH) and
mean corpuscular volume (MCV)were lower in patients with iron
deficiency (p<0.001 and p=0.002), yet mostly within the normal
range.
Conclusions:We conclude that iron deficiency is a common prob-
lem in adults with complex and/or cyanotic CHD and is associated
with a poorer functional class. The diagnosis of iron deficiency in
these patients is of paramount importance but is challenging
because hypoxia-induced secondary erythrocytosis masks anemia
and pseudonormal ferritin levels mimic iron deficiency in these
patients. More studies are needed to better understand iron
homeostasis in cyanotic CHD patients. Based on this, targeted
therapeutic strategies need to be developed to improve the treat-
ment of heart failure in this vulnerable group of adults with CHD.

Keywords: iron, iron deficiency, adult congenital heart disease,
cyanosis, heart failure

PP-016
‘Pathfinder-CHD registry’: A prospective, comprehensive
heart failure database of adults with congenital heart disease
Ann-Sophie Kaemmerer-Suleiman1, Oliver Dewald1, Peter Ewert2,
Annika Freiberger2, Frank Harig1, Jürgen Hörer3,
Michael Huntgeburth2, Niko Kohls4, Nicole Nagdyman2,
Mathieu Suleiman1, Robert David Pittrow1, Leonard Bernhard Pittrow1,
Sebastian Freilinger2, Harald Kaemmerer2 and Fabian von Scheidt2
1Department of Cardiac Surgery, University Hospital Erlangen,
Friedrich-Alexander-University Erlangen-Nürnberg, Erlangen,
Germany; 2International Center for Adults with Congenital Heart
Disease, Department of Congenital Heart Disease and Pediatric
Cardiology, German Heart Centre Munich, Technical University of
Munich, Munich, Germany; 3European Pediatric Heart Center,
Department for Congenital and Pediatric Heart Surgery, German Heart
Centre Munich, Technical University of Munich, Munich, Germany;
4Division Health Promotion, University of Applied Sciences Coburg,
Coburg, Germany

Background and Aim:Heart failure is a major challenge in the man-
agement of adults with congenital heart defects (CHD). It is com-
plicated by the complexity of the underlying CHD as well as
residua from previous surgical or interventional treatment.
Therapeutic approaches often differ markedly from strategies
applied in acquired heart disease. The goal of this registry is to
document clinical and epidemiological data, treatment
approaches, and clinical outcomes of adults with CHD and heart
failure based on real-world data.
Method: The Pathfinder-CHD Registry is a prospective, observatio-
nal, web-based heart failure registry established in 2022 in
Germany. Adults with CHD and all forms of manifest heart failure,
previous heart failure, or at significant risk for future heart failure
from abnormal ventricular function or anatomy are included.
Results: Since November 2022, n=1,377 patients (mean age 37.4
±17.3 years; 47.5% female) met inclusion criteria and gave consent
to participate in this registry with longitudinal follow-up.
Of the patients included, n=554 (40.2%) had ‘complex heart
anomalies’ including univentricular hearts, AV-valve atresia,
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1.1.Four-chamber MR cine image showing the repaired perimembranous inlet defect, and the 
asymmetric hypertrophy of interventricular septum 1.2.Short-axis MRI cine image showing 
septal leaflets of atrioventricular valves attached at the same level to the central fibrous body.
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congenitally corrected transposition of the great arteries, transpo-
sition of the great arteries, truncus arteriosus, or Ebstein´s anomaly.
n=432 patients (31.7%) had ‘right-sided heart anomalies’ including
tetralogy of Fallot, pulmonary atresia, double outlet right ventricle,
and pulmonary valve disease. ‘Left-sided heart anomalies’ (n=143,
10.4%) encompassed aortic valve disease, aortic coarctation, and
interrupted aortic arch. ‘Left-to-right shunt lesions’ were present
in n=129 (9.3%), and ‘others’ in n=119 (8,6%). As the primary
diagnosis, n=870 (63.2%) patients had a cyanotic CHD.
The registry provides comprehensive documentation of the
underlying congenital heart defects and type of heart failure as well
as medical, surgical, and/or interventional treatments,
comorbidities, and outcomes.
Conclusions: Containing comprehensive data on CHD-associated
heart failure, the Pathfinder-CHD Registry database will help to
evaluate disease progression, risk factors, and efficacy of different
treatment strategies in the long term. The registry promotes the
goal of evidence-based, personalized treatment and helps to pro-
vide predictive models to effectively address the challenges of
adults suffering from CHD and heart failure.

Keywords: adult congenital heart disease, heart failure, registry,
Pathfinder
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Background and Aim:Renal dysfunction is a recognized, yet under-
exposed co-morbidity in Fontan patients and related to poor out-
come. The evolution of Fontan-associated renal dysfunction is,
however, insufficiently described, and the need for longitudinal
studies has recently been acknowledged. The aim of this study
is to investigate the prevalence of renal dysfunction and to inves-
tigate the course of creatinine-based eGFR (eGFRcr) and its
determinants over time in patients with a Fontan circulation.
Method: This longitudinal single-center study included 82 patients
with a Fontan circulation. Renal dysfunction was defined as eGFR
< 90 ml/min/1.73m2 and its prevalence was calculated with both
creatinine (eGFRcr) and cystatin C-based eGFR (eGFRcys) at
baseline. Longitudinal data for eGFRcr were collected over an
11-year period. Annual changes in eGFRcr and its determinants

were investigated with linear mixed-effect models in adult
Fontan patients. Additionally, the change in eGFRcr over time
in the adult Fontan cohort was compared with reference values
for eGFRcr from previously published normative data of a healthy
Dutch cohort. NT-proBNP values were converted to a z-score in
order to account for its age dependent factor.
Results: Median baseline age of the Fontan cohort was 20 (IQR
[14 – 27]) years and 51% of the cohort were females.Mean baseline
eGFRcr was higher than eGFRcys (108 ± 18 vs 102 ± 22 ml/min/
1.73m2, p < 0.001). The prevalence of renal dysfunction in the
adult Fontan patients was 10% for eGFRcr and 17% for
eGFRcys. Creatinine-based eGFR showed to be comparable to
that of healthy individuals at the start of adulthood. However, sub-
sequent deterioration of eGFRcr was faster in the adult Fontan
patients than in healthy individuals (-1.36 vs -0.86 ml/min/
1.73m2 per year) (Figure). Furthermore, higher NT-proBNP z-
scores at baseline were associated with a more rapid decline in
eGFRcr, independent of baseline renal function.
Conclusions: Creatinine leads to a higher eGFR than cystatin C in
adult Fontan patients. Creatinine-based eGFR, is comparable to
healthy individuals at the start of adulthood but then declines more
rapidly over time. Baseline NT-proBNP z-score is a strong predic-
tor of accelerated deterioration of renal function in the future.

Keywords: Congenital, univentricular heart, Fontan, renal func-
tion, creatinine, longitudinal
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General Cardiology

PP-019
Incidence, current management practice and outcome of
unexpected hospitalization in patients with fontan circu-
lation in JAPAN (JAPAN fontan registry)
Hideo Ohuchi1, Kota Takei2, Jun Muneuchi3, Shingo Kasahara4,
Yuichi Ishikawa5, Masanori Tsukada6, Masaki Nii7, Shin Ono8,
Motoki Takamuro9, Hirofumi Saiki10, Mitsuhiro Fujino11,
Kenji Kuraishi12, Lisheng Lin13, Aya Miyazaki14, Ichiro Sakamoto15,
Satoshi Masutani16, Yasunobu Hayabuchi17, Hiroyuki Ohashi18,
Kenji Yasuda19, Mitsuru Seki20, Yuki Mori1 and Michikazu Nakai21
1Department of Pediatric Cardiology, National Cerebral and
Cardiovascular Center, Suita, Japan; 2Department of Pediatric
Cardiology, Nagano Children’s Hospital, Nagano, Japan; 3Department
of Pediatrics, Kyushu Hospital, Japan Community Healthcare
Organization, Fukuoka, Japan; 4Department of Cardiovascular Surgery,
Okayama University Graduate School of Medicine, Dentistry, and
Pharmaceutical Sciences and Okayama University Hospital, Okayama,
Japan; 5Department of Pediatric Cardiology, Fukuoka Children’s
Hospital, Fukuoka, Japan; 6Department of Pediatrics, Niigata University
Graduate School of Medical and Dental Sciences, Niigata, Japan;
7Department of Pediatric Cardiology, Shizuoka Children’s Hospital,
Shizuoka, Japan; 8Department of Pediatric Cardiology, Kanagawa
Children’s Medical Center, Yokohama, Japan; 9Department of Pediatric
Cardiology, Hokkaido Medical Center for Child Health and
Rehabilitation, Sapporo, Japan; 10Department of Pediatrics, Iwate
Medical University, Morioka, Japan; 11Department of Pediatric
Cardiology, Osaka City General Hospital, Osaka, Japan; 12Department
of Pediatric Cardiology and Neonatology, Ogaki Municipal Hospital,
Ogaki, Japan; 13Department of Pediatrics, Ibaraki Children’s Hospital,
Mito, Japan; 14Department of Pediatric Cardiology and Adult Congenital
Heart Disease, Seirei Hamamatsu General Hospital, Hamamatsu, Japan;
15Department of Cardiovascular Medicine, Kyushu University Graduate
School of Medical Sciences, Fukuoka, Japan; 16Department of Pediatrics,
Saitama Medical Center, Saitama Medical University, Kawagoe, Japan;
17Department of Pediatrics, School of Medicine, University of Tokushima,
Tokushima, Japan; 18Department of Pediatrics, Mie University School of
Medicine, Tsu, Japan; 19Department of Pediatrics, Shimane University
Faculty of Medicine, Izumo, Japan; 20Department of Pediatrics, Jichi
Medical University; 21Clinical Research Support Center, University of
Miyazaki Hospital, Miyazaki, Japan

Background and Aim:All-cause morbidity that required unexpected
hospitalization (UEH) remains high in patients with Fontan circu-
lation (FC) and the management practice may vary widely in
Japan. Aim of the present study was to clarify the incidence, cur-
rent practice and outcome of UEH in Japan.
Method: We conducted a multi-center prospective study which
was consisted of 3-year registration of UEHFC patients and 3-year
follow-up after the discharge.
Results: RESULTS: We followed 3227 FC patients (mean age of
14 years) in 20 Japanese institutions and 243 (7.5%) patients expe-
riencedUEH, including 7 death (2.9%) duringUEH, in the sched-
uled 3-year-registration period. The most common cause was
heart failure (HF, 19.3%), followed by infection (18.9%) and pro-
tein losing enteropathy (PLE, 16.5%), hemorrhage (13.2%),
arrhythmia (9.5%), thromboembolism (TE, 2.5%), plastic bronchi-
tis (1.6%), and others (18.5%). The most common diagnosis was
mitral valve atresia (12.5%), followed by univentricular heart
(9.5%) and hypoplastic left heart syndrome (8.0%). Overall median
length of UEH-stay (days) was 9 and the longest stay was due
to TE (20), followed by PLE (18) and HF (13). During a median
follow-up of 2.0 years after discharge, 76 (32%) patients

re-hospitalized with the highest cause of PLE (34.2%), followed
by HF (15.8%) and hemorrhage and infection (13.2% for each).
High-volume institutions (HV, ≥ 200 FC patients) showed a
low risk of UEH (hazard ratio [HR]; 0.38, p < 0.0001), whereas
a high rate of re-UEH (HR: 1.58, p < 0.05) when compared with
that of non-HV. High plasma levels of alkaline phosphatase and
low levels of albumin at discharge were independently associated
with a high risk of re-UEH (p < 0.05).
Conclusions:HF, PLE, infection and hemorrhage were main causes
of UEH in Japanese FC patients. Establishingmanagement strategy
for these main pathophysiology may be imperative for the better
quality of life.

Keywords: Fontan circulation, morbidity, hospitalization, heart
failure, protein losing enteropathy

Adult Congenital Heart Disease

PP-020
Outcomes of pregnant women with congenital heart dis-
ease attending a multidisciplinary cardio-obstetric clinic in
cape town south africa
Alexia Joachim1, Thomas Aldersley1, Hope Edwards1, Karen Sliwa2,
Ayesha Osman4, Tasneem Ahmed4, Dominique Van Dyk5,
Blanche Cupido3, Paul Human6 and Liesl Zühlke7
1Division of Paediatric Cardiology, Department of Paediatrics and Child
Health, Red Cross War Memorial Children’s Hospital, University of
Cape Town, South Africa; 2Cape Heart Institute, Department of
Medicine, University of Cape Town, Cape Town, South Africa;
3Division of Cardiology Department of Medicine, University of Cape
Town and Groote Schuur Hospital, Cape Town, South Africa;
4Department of Obstetrics and Gynaecology, University of Cape Town
and Groote Schuur Hospital, Cape Town, South Africa; 5Department of
Anaesthesia, University of Cape Town and Groote Schuur Hospital,
Cape Town, South Africa; 6Chris Barnard Division of Cardiothoracic
Surgery, University of Cape Town and Groote Schuur and Red Cross
Children’s Hospitals, Cape Town, South Africa; 7South African Medical
Research Council, Cape Town, South Africa

Background and Aim:Congenital heart disease (CHD) patients are at
risk for cardiovascular complications during pregnancy. Despite
being the leading cause of maternal death in high-income settings,
evidence from low and middle-income countries is lacking. We
aimed to characterize outcomes of pregnant women with CHD
referred to a multi-disciplinary combined cardio-obstetric clinic
(CCOC), between 2017-2023.
Method: Pregnant women with CHD were invited and consented
to participate in the PROTEA (partnerships for children with
heart disease) registry. Demographics, obstetric and surgical his-
tory, and pre-partum, peripartum, and post-partum complications
and events were recorded.
Results: 58 participants were enrolled over 7 years; median age was
27 years (IQR:24-32). Median booking BMI was 27 (IQR:23-
35), with 29% overweight (BMI:25.0–29.9), and 34% obese
(BMI ≥ 30). Predominant diagnoses included Ventricular Septal
Defect 33% (20/61 total diagnoses), Tetralogy of Fallot
20%(12/61), Atrial Septal Defect 15%(9/61), Pulmonary
Stenosis 5%(3/61), Aortic Coarctation 5%(3/61), and Atrial
Ventricular Septal Defect 3%(2/61). 40 participants (69%) had a
history of cardiac surgery. Most (98%, 57/58) participants had
pre-existing cardiac diagnoses, however only 53% (31/58) of par-
ticipants received pre-pregnancy counselling. In multigravida
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participants 58% (14/24) had a history of obstetric complications,
with 75% (18/24) of pregnancies complicated by spontaneous
abortion (9), therapeutic abortion (6) or intrauterine death (3).
Comorbidities included angina (9), hypertension (7), asthma (4)
and HIV (3). At enrolment 67% of participants presented in
NYHA heart failure class 1, 23% in class 2, 9% in class 3, and
2% in class 4. During their pregnancies 19% (11/58) experienced
obstetric complications for which 21% (12/58) required admis-
sion. Additionally, 12% (7/58) were admitted for cardiac
complications.
Median gestational age at delivery was 38 weeks (IQR:35-40),
44% by elective caesarean section, 7% by emergency caesarean sec-
tion. There were no maternal events during delivery; 2 experi-
enced infective complications post-delivery. There were 0
maternal mortalities and 2 foetal mortalities.
Conclusions: Despite suboptimal preconceptual counselling in our
population of pregnant women, we present excellent outcomes
for pregnant women with a variety of CHD diagnoses treated
in a multidisciplinary cardio-obstetric clinic. Future interventions
should optimize preconceptual counselling, awareness of healthy
weight and consolidation of the multidisciplinary heart team
approach.

Keywords: South Africa, Cardio-Obstetric Clinic, Congenital
Heart Disease, Pregnancy Complications, PROTEA

PP-021
Successful atrial septal defect (ASD) device closure in adults
under transoesophageal echocardiography (TOE) guid-
ance only
Huzeifa Elhedai, Nalin Mathur, Atul Kalantre and Marinos Kantzis
EastMidlands Congenital Heart Centre - University Hospitals of Leicester
NHS Trust - Leicester -UK

Background and Aim: Transcatheter closure of atrial septal defects
(ASDs) offer less invasive approaches allowing rapid recovery
and earlier hospital discharge. Echocardiography plays important
role in spanning diagnosis, detailed anatomical assessment, device
sizing and selection, peri-procedure guidance, and post device sur-
veillance. We present two cases of ASD device closure in adults
under transoesophageal echocardiography (TOE) guidance only.
Method: Two patients with diagnosis of ASD were identified to be
suitable for transcatheter device closure. They were discussed in
the multidisciplinary meeting and offered the procedure.
Results: Case 1: Female, 57, mother of two children, does not do
much exercise, recent shortness of breath, NYHAFunctional Class
III. Had ASD with significant left to right shunt (Qp:Qs 2.9:1 on
cardiac MRI) and significant right heart dilatation. She is in sinus
rhythm. Cardiac catheter under general anaesthetic showed mean
pulmonary artery pressure of 27 mmHg. Using TOE and balloon
sizing (PTSX 40X50, stop flow technique), the defectmeasured 26
mm. A 28mmCeraFlex Lifetech device was used to close the ASD
under TOE guidance only. The device was delivered using a 12F
delivery sheath and was confirmed to be in a good positionwith no
residual shunt. Case 2: Male, 53, shortness of breath with exercise
was found incidentally to have large ASD measuring 13 mm with
adequate margins and right ventricle volume overload. Catheter
done under general anaesthetic and TOE guidance, Balloon sizing
of the defect was done using a 25 mm PTSX balloon with stop
flow technique. The defect measured 20 mm. A 20 mm
Amplatzer septal occluder was delivered through a 9F delivery
sheath. Device deployed into a good position with position was
checked and then device no residual flow.

Conclusions: ASD device closure using TOE guidance only is fea-
sible and successful. This allows good results without the need for
radiation or contrast exposure, especially in high risk patients.

Keywords: Atrial septal defects, transoesophageal
echocardiography

PP-022
Non-surgical critically ill adult patients with congenital
heart disease in a general intensive care unit: Case series
from a second level hospital
Iñigo Sanz Ortega1, Naia Mas Bilbao2, Sonia Velasco Del Castillo1, Jose
Juan Onaindia Gandarias1, Angela Cacicedo Fernandez De Bobadilla1,
Ibon Rodriguez Sanchez1, Julio Audicana Uriarte2 and Alberto
Salcedo Arruti1
1Cardiology Service, Hospital de Galdakao, Galdakao; 2Intensive Care
Unit, Hospital de Galdakao, Galdakao

Background and Aim:Most of congenital heart patients reach adult-
hood, even undiagnosed, and this means an increase in medical
attentions, but sometimes they must be attended by non-cardiolo-
gist physicians, mainly in second level centres. In critical situations,
initial stabilization is mandatory but anatomy and/or physiology
must be taken into account in these cases. Clinicians in second level
hospitals think they will never attend these patients and nothing
can be done without advanced therapies, as extracorporeal mem-
brane oxygenator (ECMO).
Method: We reviewed adult patients with congenital heart disease
admitted from December 2018 to August 2023 in the intensive
care unit (ICU) at our institution. Patients with coronary anoma-
lies or with surgical causes of admission were excluded.
Results: There were 4 cases (50% women) with mean age 45,5
(range 23 to 71), 75% previously known and controlled. 50%were
moderate or more (25% moderate, 25% severe). Congenital heart
diseases were: univentricular heart palliated by Fontan surgery
(failing stage); repaired ostium secundum atrial septal defect
(ASD) and mechanical aortic and mitral prothesis with severe
aortic leak, repaired sinus venosus ASD and unrepaired anomalous
left coronary artery from pulmonary artery (ALCAPA) with rheu-
matic mitral regurgitation. Patients´ complaints were dyspnoea,
chest pain, dizziness, palpitations. 75% of admissions were due
to a cardiovascular cause. Discharge diagnoses were adult distress
respiratory syndrome, type B aortic dissection, bradycardia due
to beta-blockers and ventricular tachycardia. 50%were transferred,
one for ECMO and other for surgical reparation. All of them sur-
vived in our centre and were discharge alive from referral centre.
Patients´ characteristics are shown in image.
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Conclusions:Although rare, general intensivists of non-tertiary hos-
pital will probably have to attend these patients in the future, even
the more complicated or previously unknown cases. Because of
differences from other cardiopathies, prompt consultation and
multidisciplinary approach will be necessary. Despite the lack of
advanced therapies, it is possible to manage without transferring
or even stabilize and then transfer these patients, allowing them
to survive.

Keywords: critically ill, adults, second level hospital

PP-023
Patients referred for surgical correction from an adult
congenital heart disease clinic in a second level hospital
Iñigo Sanz Ortega, Sonia Velasco Del Castillo, Jose Juan
Onaindia Gandarias, Ibon Rodriguez Sanchez, Angela Cacicedo
Fernandez De Bobadilla, Idoia Bravo Martinez, Alberto Ullate De
La Torre and Alberto Salcedo Arruti
Cardiology Service, Hospital de Galdakao, Galdakao

Background and Aim: Adult congenital heart disease (ACHD) may
need surgical treatment at any time of the life but due to longer
time of evolution, general cardiologists tent to think once reached
adulthood, nothing is necessary to do. Because of that, many
patients have been discharge once they reached adulthood.
Method:We reviewed patients referred for surgical correction from
our ACHD clinic. Patients´characteristics were reported.
Results: There were 7 patients (71% women), mean age 35 (range
17-71). All but one were moderate. Mean age at diagnosis was 18
(range 0 to 46). 3 patients (43%, all women) were diagnosed at
born, the rest above 17. Among those diagnosed in adulthood
(4 patients, 50% women) mean age was 31 (17 to 46). In 4 patients
(57%) the cardiopathy was previously known, 2 with follow-up
from birth, 1 with follow-up in pediatric life and thenmissing from
18 to 36 and then followed during 17 years by general cardiologist
and 1 diagnosed at 46 without follow-up. Among those diagnosed
in adulthood, only 1 patient had a previously known condition,
without follow-up during 25 years. Patients diagnosed at born
had 1 (valvuloplasty), 2 (surgery) and 4 (surgeryx2, arrhythmia
ablation, internal cardioverter-defibrilator implantation) previous
cardiac procedures respectively. 3 patients (66% women) were
referred to surgery at the time of diagnosis. Mean time from diag-
nosis to surgical referral was 18 years (0 to 25), and among

previously known was 31 years (18 to 55). Characteristics are
shown in figure.
Conclusions: ACHD patients may need surgical reparation at any
time in adulthood, even those with other, sometimes multiple,
cardiac procedures, so they need follow-up forever. Diagnosis
and referral for correction can happen in adulthood also. As evo-
lution is longer than acquired cases, cardiologist tent to think they
will always be stable and never would need surgical correction.
Follow-up in specific clinics and referral to tertiary centers may
be necessary in some cases.

Keywords: adults, referral, surgery

Cardiac Imaging

PP-024
Multimodality cardiac imaging to asess aortic valve
anatomy in doubtful cases in adults. Case series from a
general cardiology clinic
Iñigo Sanz Ortega1, Roque Oca Penas2, Karmele Armendariz Tellitu3,
Mario Sadaba Sagredo1, Jose Juan Gandarias Onaindia1, Ibon
Rodriguez Sanchez1, Ana Capelastegi Alber2 and Sonia Velasco
Del Castillo1
1Cardilogy department. Hospital de Galdakao, Galdakao, Biscay, Basque
Country, Spain; 2Osatek Galdakao, Galdakao, Biscay, Basque
Country, Spain; 3Radiology department. Hospital of Galdakao,
Galdakao, Biscay, Basque Country, Spain

Background and Aim: Because of poorer echo windows, assessing
aortic valve in adults may need other techniques, as magnetic res-
onance (MRI) or cardiac computed tomography (cCT).
Method: We reviewed cases from an adult cardiology clinic with
MRI o cCT to assess aortic valve. Characteristics were reported
Results:There were 14 cases: 36%women;mean age 60.4 years (21
to 77; 86% older than 50). All cases except three (2 women) were
new ones. All patients except four had valvar dysfunction in
echocardiogram and MRI, milder in the latest in 28.5% of cases.
50% patients had aortic dilatation (57% women), mean age 68
years old, ranged from 50 to 77. MRI was conclusive in all cases
except three men (21,4%, mean age 68.7, range 57 to 77). Among
these, only 1 cCT was performed with tricuspid valve (1 patients
refused (probable tricuspid), 1 died before cCT (probable bicus-
pid). Definite diagnosis was achieved in 86% of patients. There
were no other anomalies except in one case with left ventricular
dysfunction. 64.3% of patients had any congenital valvar anomaly
(definite or probable) (22%women;mean age 58 years) 78% bicus-
pid (BAV) with two rare cases (both men, mean age 29.5): unicus-
pid (without other anomalies) and quadricuspid (with aortic
regurgitation). 28.5% of cases had definite tricuspid valve (75%
females, mean age 61.3 years, 50% with no alterations, the others
valvar and aortic affectation). 43% of cases presented definite BAV
(one-third women, mean age 65.3 years, all with valvar alterations
and two-thirds with aortic dilatation). 57% of patients had a def-
inite non-tricuspid valve (25% women, mean age 56.4 years). All
except one had valvar and/or aortic alterations. 50% of patients (7)
had ≥60 years. Among them, there were 3 women (42%): 2 def-
inite tricuspid, 1 definite bicuspid, and 4 men: 2 bicuspid, 1 prob-
able bicuspid, 1 probable tricuspid. Image describes characteristics
and shows images from exams.
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Conclusions: BAV can be even diagnosed in elderly patients.
Diagnosis can be achieved byMRI, but sometimes cCT is needed,
specially in men. Tricuspid anatomy might present female pre-
dominance but older cases might have no sex predominance
but male predominance for BAV.

Keywords: aortic valve, congenital alterations, cardiac magnetic
resonance, cardiac computed tomography

Genetics, Basic Science and Myocardial Disease

PP-025
P.HIS2476ARG: Variant of unkown significance (VUS) in
flnc GEN possibly pathogenic in a teenager with hyper-
trophy and elevated intracardiac pressures
Iñigo Sanz Ortega, Jose Juan Onaindia Gandarias, Mario
Sadaba Sagredo, Jesús Florido Pereña, Ibon Rodríguez Sanchez, Angela
Cacicedo Fernández De Bobadilla, Alberto Salcedo Arruti and Sonia
Velasco Del Castillo
Cardiology service. Hospital de Galdakao, Galdakao, Biscay, Basque
Country, Spain

Background and Aim: Some mutations are not clearly cause of a dis-
ease. They are called variants of unknown significance (VUS).
Some of them could potentially cause a phenotype, and some data
can be taken into account, such as, mutations in similar region or
concordance between genotype-phenotype among relatives of a
patient.
Method: A 15 years and 4 months Romanian female teenager was
referred to our adult congenital heart disease and pulmonary
hypertension clinic due to alterations in electrocardiogram
(EKG) and signs pulmonary hypertension (ratio pulmonary artery
(PA)/aorta (Ao)>1 in cardiac magnetic resonance (MRI).
Transthoracic echocardiogram (TTE), MRI, cardiopulmonary
exercise test (CPET), cardiac catheterisation (CC) and panel of
myocardiopathies with 225 genes (NGS) in a blood sample, as well
as abdominal echography, were performed to assess the cause.
Results:The patient had neither personal nor familiar history of any
cardiac or extracardiac diseases. Development was normal, but she
referred short of breathness “all her life” and the mother confirm
that, adding: “she was a calm baby, a lazy child, always very quiet,
in contrast to her little stepsister”. Examinations showed a severely
hypertrophic right ventricle, thickness of left ventricle in the upper
normal limit, biatrial dilatation, the right one bigger, pericardial
effusion, no fibrosis o signs of deposit disease, inferior vena cava
and suprahepatic veins dilatation, impaired exercise capacity, mild

postcapilar pulmonary hypertension but very elevated left ven-
tricle filling pressures without dip-plateau as well as very high
NT-proBNP (2.121 pg/mL). Abdominal echography was
unremarkable. Among genes tested, there was a mutation in
FLNC gen (p.His2476Arg), a VUS with potential association with
disease because missense variants in the same functional region had
been associated to hypertrophic/restrictive myocardiopathy, with
high rate of heart failure during follow-up. Images from exams
(EKG, ETT, MRI, CC) are shown in image.
Conclusions:Although a VUS is present, it is potentially the cause of
the phenotype, taking into account mutations in similar region. In
the future, investigation of relatives and reported cases in other
patients and families would clarify its possible pathogenicity.
Collaboration between clinical cardiologists, cardiologists special-
ized in familiar cardiopathies and geneticists is mandatory to face
these cases.

Keywords: VUS, FLMN, biventricular Hypertrophy, restrictive
myocardiopathy

Adult Congenital Heart Disease

PP-026
Vitamin D insufficiency correlates with impaired exercise
capacity in adults with congenital heart disease
Inne Vanreusel1, Wendy Hens2, Bernard Paelinck1, Emeline
Van Craenenbroeck1, Vincent Segers1 and An Van Berendoncks1
1Department of Cardiology, Antwerp University Hospital, Edegem,
Belgium; Research Group Cardiovascular Diseases, GENCOR,
University of Antwerp, Antwerp, Belgium; 2Department of Cardiology,
Antwerp University Hospital, Edegem, Belgium; Cardiac Rehabilitation
Centre, Antwerp University Hospital, Edegem, Belgium; Department of
Rehabilitation Sciences and Physiotherapy, Faculty of Medicine and
Health Sciences, MOVANT Research Group, University of Antwerp,
Antwerp, Belgium

Background and Aim: 25-hydroxy vitamin D (25(OH)vitD) is
important in the normal function of multiple organs and supports
exercise performance and vascular health. VitD deficiency is highly
prevalent in the general population. Exercise capacity is reduced in
patients with congenital heart disease (CHD). However, literature
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on vitD in CHD is limited. Lower vitD levels have been reported
in children with CHD and are associated with skeletal muscle def-
icits in Fontan patients. The aim of this study was to analyze vitD
levels in adult CHD patients as compared with healthy controls,
and to examine associations with peripheral arterial function and
exercise capacity.
Method: Forty adults with CHD (20 males, median (Q1-Q3) age
30 (24-42) years) performed a maximal cardiopulmonary exercise
testing (RER≥1.10). Levels of vitD were compared with 40 age-
and gender-matched healthy controls. In addition, peripheral
arterial function was measured by arterial tonometry at the finger-
tip in all CHD patients. Associations between vitD levels and per-
cent-predicted peak oxygen consumption (%ppVO2) and reactive
hyperemia index (RHI) were investigated in CHD.
Results: Thirty-six of 40 CHD patients (90.0%) and 37 of 40
healthy controls (92.5%) had reduced vitD levels (<30 ng/
ml)(Figures A-B). A seasonal effect in vitD values was visible in
the two groups (p=0.005 for both)(Figures C-D). VitD levels
did not significantly differ between the patients and healthy con-
trols (Figure E). Exercise capacity, but not peripheral arterial func-
tion, significantly correlated with vitD levels in adults with CHD
(Figure F). Even after adjusting for season as a confounding factor,
the relationship between vitD and exercise capacity remained sta-
tistically significant (p=0.018).
Conclusions: Serum levels of vitD did not significantly differ
between adults with CHD and healthy controls. Nevertheless,
vitD insufficiency is prevalent in adults with CHD and correlates
with impaired exercise capacity. It remains to be elucidated
whether vitD supplementation confers additional benefits to exer-
cise in case of vitD insufficiency in CHD.

Keywords:Adults with congenital heart disease, Congenital heart
defects, Vitamin D, Exercise capacity

PP-027
Overweight and obesity in the adult congenital heart
disease population
Jani Thuraiaiyah, Troels Hoejsgaard Joergensen, Mathis Grøning, Chee
Woon Lim and Annette Schophuus Jensen
Department of Cardiology, Rigshostilet, Denmark

Background and Aim:Overweight and obesity is an increasing con-
cern worldwide and associated with increased cardiovascular mor-
bidity and mortality. ACHD patients are, due to improved
survival, ageing and at risk for premature acquired heart disease.
Overweight/obesity is one of the contributing risk factors to
acquired heart disease. The aim of this study was to describe the
prevalence of overweight/obesity among adult CHD patients in
the eastern part of Denmark, describe the prevalence of over-
weight/obesity in major and minor CHD patients and finally look
at how many patients are medically treated for overweight/
obesity.
Method: A single center retrospective cross-sectional study. All
danish ACHD patients seen between 2021 and 2023 at
Rigshospitalet, Copenhagen, Denmark were included if BMI
was present.
Results: A total of 3.082 ACHD patients were included in the
study, and of those 33% had major CHD. Almost half of the
ACHD patients (48%) had an increased BMI with the distribution
of overweight 31%, obesity 17%, and severe obesity 1,7%. The dis-
tribution between minor and major CHD patients were equal.
AVSD (65/110), and Ebsteins anomaly (20/37) were among
the CHD diagnoses with the highest occurrence of overweight/
obesity. A total of 49 patients were onweight reducing medication
and the distribution was 1.2% of the patients with overweight, 6%
with obesity and 17% with severe obesity
Conclusions: Overweight and obesity among CHD patients is
common and a concern with the increased risk of premature
acquired heart disease. There is no difference between major
and minor CHD patients and overweight/obesity. Despite a high
percentage of CHD patients with overweight/obesity very few
patients were on medical therapy for overweight. The over-
weight/obesity in a young population calls for action in regards
of preventive cardiology to reduce the risk of premature aquired
heart disease in CHD patients.

Keywords: adult congenital heart disease, body mass index,
aquired heart disease, overweight, obesity
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Cardiac Dysrhythmias and Electrophysiology

PP-028
Left cardiac sympathetic denervation in 12-year-old boy
with cardiac ryanodine receptor 2 (RYR2) EXON 3
deletion syndrome
Alexej Bobrowski1, Johannes Steinfurt2, Alexander Gressler2, Thomas
Osei Agyemang3, Axel Semmelmann4, Rouven Kubicki1 and
Brigitte Stiller1
1Department of Congenital Heart Defects and Pediatric Cardiology,
University Heart Center Freiburg – Bad Krozingen, Medical Center -
University of Freiburg, Germany; 2Department of Cardiology, University
Heart Center Freiburg – Bad Krozingen, Medical Center, University of
Freiburg, Germany; 3Department of Thoracic Surgery, Center for
Surgery, Medical Center, University of Freiburg, Germany; 4Department
of Anesthesiology and Critical Care, Medical Center, University of
Freiburg, Germany

Background and Aim: Cardiac ryanodine receptor 2 (RYR2)
exon 3 deletion syndrome is a rare cardiac ryanodinopathy similar
to catecholaminergic polymorphic ventricular tachycardia. This
syndrome can present with a variable tachycardia-bradycardia phe-
notype and life-threatening exercise- and stress-induced ventricu-
lar arrhythmias. Implementation of antiarrhythmic medication is
challenging due to the frequent coexistence of sinus node dysfunc-
tion and atrioventricular node conduction disorders.
Method: Case report.
Results: A 12-year-old boy experienced ventricular fibrillation
while heavy drumming in a fanfare corps. After ten minutes of
cardiopulmonary resuscitation and subsequent defibrillation, the
arrhythmia was terminated. In the hospital, the first ECG showed
sinus rhythm with recurrent bigeminy alternated by a bradycardic
atrial escape rhythm and a QTc prolongation of 480 ms, which
resolved in the following days. Echocardiography and cardiac MRI
were normal except for initially slightly reduced function.
Cardiac catheterization revealed normal coronary arteries and endo-
myocardial biopsies without inflammation. During vomiting, a
non-sustained polymorphic ventricular tachycardia (VT)
occurred. On stimulation with isoproterenol and later during
exercise treadmill testing, a stepwise deterioration in ventricular
arrhythmia score (VAS) from 0 to VAS 4 non-sustained VT
occurred. Holter ECG showed bradycardia with sinus node dys-
function. Family history revealed repeated resuscitations and pace-
maker dependency in the maternal great-grandmother, and
sudden cardiac death of the maternal grandmother at the age of
38 years after pacemaker placement due to sinoatrial and atrio-
ventricular block. Genetic testing revealed the exon-3 deletion in
the RYR2 gene NC_000001.11(NM_001035.2):c.(168
+1_169-1)_(273+1_274-1)del. Treatment with nadolol and
flecainide was initiated and stepwise up-titrated to 0.8 and
3.9 mg/kg BW/d, respectively. Due to bradycardia, further
increase was impossible although exercise treadmill testing repeat-
edly showed the occurrence of bigeminy at a heart rate of 120
bpm. Hence, left cardiac sympathetic denervation from the lower
half of the stellate ganglion to thoracic ganglia T4 was performed.
Afterwards, treadmill testing showed only VAS 1 with isolated
premature ventricular contractions.
Conclusions: Bradycardia may impede sufficient antiarrhythmic
therapy with beta-blockers and class Ic antiarrhythmics in
RYR2 exon 3 deletion syndrome. Left cardiac sympathetic

denervation may be a feasible, safe, and effective treatment esca-
lation also in children.

Keywords:RYR2 exon-3 deletion syndrome, cardiac ryanodin-
opathy, catecholaminergic polymorphic ventricular tachycardia,
left cardiac sympathetic denervation, pediatrics.

PP-029
Wolf-parkinson-white syndrome and 3 accessory
pathways. ablation guided by 3D transoesophageal echo-
cardiography and electro-anatomic navigation system
Andrea Bueno Gomez1, Sergio Flores2 and Ferran Roses I Noguer3
1Department of Paediatric Cardiology, Hospital Universitari Vall
d’Hebron, Barcelona, Spain; 2Department of Paediatrics, Hospital Mutua
de Terrassa, Terrassa, Spain; 3Department of Paediatric Cardiology,
Hospital Universitari Vall d’Hebron, Barcelona, Spain; Department of
Paediatric Cardiology, Royal Brompton Hospital, London, United
Kingdom

Background and Aim:Wolf-Parkinson-White Syndrome (WPW) is
the most common cause of ventricular pre-excitation in paediat-
rics. In 2-10% of the cases we might find more than one accessory
pathway (AP), happening mostly in congenital heart disease
patients. We want to describe the strategy we used in a challenging
case of a teenager with structurally normal heart and a total of
3 APs, where the electrophysiology study (EPS) was guided by
a 3D transoesophageal echocardiography (TOE) as well as
electro-anatomic navigation system.
Method:Descriptive case report of a challenging and unusual case of
3 APs and its strategy for a successful ablation.
Results: 15-year-old male diagnosed with WPW Syndrome. He
had been treated with anti-arrhythmic drugs as a neonate for up
to 1 year. Later in life, due to recurrence of palpitations and evi-
dence of ventricular pre-excitation, he was referred to our centre
for EPS (Figure 1). He had a normal structural heart. The exercise
test showed ventricular pre-excitation up to a heart rate of 203
bpm. The EPS showed 3 different APs, each one with a different
ventricular pre-excitation morphology in the 12 lead ECG (Figure
2) that we could successfully ablate. The first AP was a Parahisian
AP, performed with cryoablation via internal jugular vein. The
second AP was a postero-lateral left AP. The third AP was an
antero-lateral left AP located between the left atrial appendage
and the mitral annulus. Both left APs where ablated with radiofre-
quency with a transseptal approach. Both the electro-anatomic
navigation system and the use of TOE with a 3D mini probe
9VT were essential for the correct mobilisation of the catheter
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Figure 3

3D TOE and electro-anatomic navigation system guiding the ablation catheter through the left 
atrium appendage and mitral annulus for antero-lateral AP ablation
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ablation through the mitral annulus as well as for the guidance of
the transseptal puncture (Figure 3).
Conclusions: The existence of 2 APs is a common finding during an
EPS.Otherwise, having up to 3 APs in a structural normal heart is a
very uncommon finding. The use of TOEwith 3Dmini probe and
electro-anatomic navigation system was the key to a successful
ablation in such a challenging case.

Keywords: Wolf-Parkinson-White Syndrome, accessory path-
way, electrophysiology study, ablation, 3D TOE, electro-ana-
tomic navigation system

PP-030
Arrhythmogenic challenges in pediatric TOF: A compre-
hensive case study on pulmonary valve replacement and
electrophysiological considerations
Andrea Greco1, Jose Cruzalegui1, Fredy Chipa Ccasani1, Sergi Cesar1,
Estefania Martinez Barrios1, Patricia Cerralbo1, Nuria Díez Escute1,
Oscar Campuzano2 and Georgia Sarquella Brugada3
1Arrhythmia, Inherited Cardiac Diseases and Sudden Death Unit,
Hospital Sant Joan de Déu, Esplugues de Llobregat, Barcelona, Spain;
Arrítmies pediàtriques, cardiologia genètica i mort sobtada. Institut de
Recerca Sant Joan de Déu, Esplugues de Llobregat, Barcelona, Spain;
European Reference Network for Rare, Low Prevalence and Complex
Diseases of the Heart; 2Medical Science Department, School of Medicine,
Universitat de Girona, Girona, Spain; Cardiovascular Genetics Center,
University of Girona-IDIBGI, Girona, Spain; Centro de Investigación
Biomédica en Red. Enfermedades Cardiovasculares, Madrid, Spain;
3Arrhythmia, Inherited Cardiac Diseases and Sudden Death Unit,
Hospital Sant Joan de Déu, Esplugues de Llobregat, Barcelona, Spain;
Arrítmies pediàtriques, cardiologia genètica i mort sobtada. Institut de
Recerca Sant Joan de Déu, Esplugues de Llobregat, Barcelona, Spain;
European Reference Network for Rare, Low Prevalence and Complex
Diseases of the Heart; Medical Science Department, School of Medicine,
Universitat de Girona, Girona, Spain; Department of Surgery and
Medico-Surgical Specialties, School of Medicine and Health Sciences,
Universitat de Barcelona, Barcelona, Spain

Background and Aim: Pediatric patients with Tetralogy of Fallot
(TOF) undergoing pulmonary valve replacement may be at risk
of life-threatening arrhythmias. An 18-year-old patient with Di
George’s syndrome, TOF, and a history of corrective surgery in
infancy, exhibiting chronic pulmonary insufficiency and RV dila-
tation. Following pulmonary valve replacement through cath-
eterization, the patient experienced self-limited episodes of
ventricular bigeminy/trigeminy, culminating in a life-threatening
episode of ventricular fibrillation. Diagnostic catheterization
excluded mechanical compression of the valve. Despite a negative
electrophysiological study (EPS) and after a multidisciplinary
assessment, implantable cardioverter-defibrillator (ICD) implanta-
tion was performed for secondary prevention of sudden cardiac
death.
Method: Only two articles from recent studies by French research
groups evaluate the significance of EPS before pulmonary valve
replacement, however in adult patients with TOF.
Results:Given the absence of a Pediatric protocol for these patients,
we have developed a protocol addressing the potential manage-
ment of this specific population (Table 1):

1. When a pulmonary valve replacement (either percutane-
ous or surgical) is considered, some preliminary tests
should be assessed such as ECG, Holter-ECG,

Ergomespirometry, Echocardiography, Cardiac Angio-
CT/Angio MRI and then complete the evaluation with
an EPS.

2. If the EPS is positive, ablation can be planned before valve
replacement. If this ablation procedure is not effective, the
indication for pulmonary valve replacement should be
surgical, enabling the potential for concurrent cryoabla-
tion during the same procedure.

3. If the EPS is negative, pulmonary valve replacement can
be performed.

4. Two months after valve replacement, another EPS can
confirm whether the patient does not require further pro-
cedures or whether ablation or ICD implantation is
necessary.

Conclusions: This protocol proposes a comprehensive preoperative
assessment, emphasizing the role of EPS and complementary stud-
ies to identify and manage potential arrhythmogenic substrates.
EPS becomes a valuable tool in identifying high-risk patients,
offering opportunities for targeted ablation, and aiding decision-
making regarding ICD implantation. This comprehensive
approach ensures a thorough evaluation of pediatric TOF patients,
potentially improving outcomes and reducing the incidence of
life-threatening arrhythmias post-pulmonary valve replacement.
The proposed protocol serves as a valuable guideline for clinicians
managing similar cases, emphasizing the importance of tailored
evaluations to optimize patient outcomes in pediatric TOF
populations.

Keywords: Tetralogy of Fallot, EP study, Pulmonary valve
replacement, Arrhythmia, Ventricular fibrillation, ICD

PP-031
Cardiac magnetic resonance abnormalities in children,
adolescents and young adults with idiopathic ventricular
arrhythmia and normal echocardiogram
Andrija Pavlovic1, Maja Bijelic1, Tamara Ilisic1, Goran Vukomanovic1,
Vojislav Parezanovic1, Jasna Kalanj2, Igor Stefanovic1,
Mirko Topalovic3, Marko Pavlovic1, Maja Trkulja1 and Milan Djukic1
1Cardiology Department, University Children’s Hospital, Belgrade,
Serbia; 2Neonatal and Pediatric Intensive Care Unit, University
Children’s Hospital, Belgrade, Serbia; 3University Medical Centre
Ljubljana, Pediatric Cardiology Department, Ljubljana, Slovenia

Background and Aim:Ventricular arrhythmia (VA) of unknown eti-
ology in pediatric and young adult patients with normal
echocardiogram and preserved left ventricular function presents
a significant diagnostic challenge. The aim of this study was to
determine the prevalence and predictors of cardiac magnetic res-
onance (CMR) abnormalities in children, adolescents and young
adults with idiopathic VA.
Method: 89 patients (median age 17 years, age range 10 to 44 years)
from a prospectively kept, electronic registry of a tertiary center,
with VA of unknown origin and normal echocardiographic find-
ing, underwent CMR (1.5 Tesla) with late gadolinium enhance-
ment (LGE) during 2015-2022. Exercise stress tests and 24hHolter
ECG monitoring were done prior to CMR. Patients were strati-
fied into two groups based on the presence of CMR abnormalities.
Binary logistic regression was used to determine independent pre-
dictors of pathological CMR finding.
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Results: Symptoms were present in 39% (n=35), including chest
pain in 7% (n=6), syncope at rest in 11% (n=10), exercise-related
syncope in 7% (n=6), and palpitations in 14% (n=13). Exercise
related symptoms were present in 16% (n=14). Abnormal
CMR was present in 35% (n=31), while LGE was found in 7%
(n=6) of patients. Mean premature ventricular complex (PVC)
burden was 15.2±14.3%. Non-sustained ventricular tachycardia
(VT) was present in 29% (n=26), while sustained VT was present
in 15% (n=13). Male sex (odds ratio (OR) 4.16, 95% confidence
interval (CI): 1.48-11.65, p<0.05), exercise-related symptoms
(OR 4.33, 95% CI: 1.30-14.41), polymorphic PVC (OR 3.68,
95% CI: 1.08-12.48, p<0.05), PVC burden >15% (OR 5.18,
95% CI: 1.36-19.70, p<0.05) were significantly associated with
CMR abnormalities. In multivariate analysis, exercise-related
symptoms (OR 3.95, 95% CI: 1.02-15.24) and PVC burden
>15% (OR 3.54, 95% CI: 1.12-11.16, p<0.05) remained signifi-
cantly associated with CMR abnormalities. There was no sta-
tistically significant association between abnormal exercise stress
test and CMR findings.
Conclusions: In our cohort of children, adolescents and young
adults with idiopathic VA and normal echocardiogram, the abnor-
mal CMR finding was present in more than third of patients.
Exercise related symptoms and PVC burden >15% were signifi-
cantly associated with abnormal CMR finding.

Keywords: extrasystoles, exertion-related symptoms, idiopathic,
magnetic resonance

PP-032
Correlation between electrocardiographic phenotype and
genotype in children with rasopathy syndromes
Angela Felicia Sunjaya1, Olga Boleti2 and Juan Pablo Kaski2
1Institute of Cardiovascular Science, University College London. London,
United Kingdom; 2Department of Inherited Heart Disease, Great
Ormond Street Hospital, London, United Kingdom

Background and Aim: The RASopathy syndromes constitute a phe-
notypically similar group of malformation syndromes caused by
dysregulation of the RAS/MAPK and PI3K/Akt pathways.
Collectively, they are one of the largest groups of multiple con-
genital anomalies known, affecting approximately 1 in 1000 indi-
viduals. Hypertrophic cardiomyopathy (HCM) is the second most
common cardiac abnormality found in the syndrome.
Characteristic electrocardiographic (ECG) features are thought
to be present in RASopathy-associated HCM (R-HCM), but this
has never been systematically studied and its link with RASopathy
type and genotype is still poorly understood. This study aims to
determine the correlation between ECG findings on
RASopathy-associated HCM patients and RASopathy syndrome
type as well as genotype.
Method: Data from Great Ormond Street Hospital electronic
health records of children (<18 years old), from the period of
1985 till 2023, presenting with RASopathy - associated HCM
was collected. Patients included have baseline ECG available
within a year of first date of assessment. Repeated and blinded sys-
tematic ECG assessment was carried out to reduce bias. Association
between ECG phenotype and RASopathy type and genotype was
analysed. Link between ECG and mortality was carried out using
logistic regression.
Results: Eighty four patients were included in the study with
median age 6 years (IQR 11-19.5). The majority of patients have
Noonan syndrome (n=59, 70.2%), with the most common
genetic variants being unknown (32.1%), PTPN11 (29.8%),
RAF1 (13.1%), HRAS (8.3%) and, RIT1 (6.0%). Common

ECG features identified were axis deviation (56.5%), left [LVH]
(47.6%) or right ventricular hypertrophy [RVH] (52.4%), and
conduction delay (45.2%). No significant association between
ECG phenotype and RASopathy syndrome type as well as
RASopathy genotype was found. No significant link between spe-
cific ECG phenotype and mortality was found.
Conclusions: Several ECG features common in R-HCM were
identified, with some being unique to the syndrome such as
extreme axis deviation. No significant association between ECG
phenotype and RASopathy type as well as genotype was found.
Possible reason for results are due to the small study sample size.
Largermulti-centred studies are required to confirm these findings.

Keywords: RASopathy syndromes, Noonan syndrome, electro-
cardiography, genotype

PP-033
Arrhythmic mitral valve prolapse – prevalence, charac-
teristics and high-risk features in children and young adults
Anna Lenarczyk1, Ewelina Tomasiczek Santana1, Agata
Grochowina Major1 and Roland Fiszer2
1Dpt of Pediatric Cardiology and Congenital Heart Disease, Silesian
Centre for Heart Disease, Zabrze, Poland; 2Medical University of Silesia,
Faculty of Medical Sciences in Zabrze, Department of Pediatric
Cardiology and Congenital Heart Defects

Background and Aim:Arrhythmic mitral valve prolapse (AMVP) is a
rare, yet potentially fatal syndrome. Recently, high-risk markers
for malignant arrhythmias (As) have been identified in adults with
mitral valve prolapse (MVP) and risk stratification scheme have
been proposed. Little is known about prevalence to AMVP, char-
acteristics of the syndrome and risk markers in children and young
adults.
Method:A computerized database of high-volume, tertiary invasive
pediatric cardiology/congenital heart defects department was
searched to identify all patients discharged with an ICD-10 code
I34.1 (MVP) between 2018 and 2023 (6y). Patients characteristics,
including arrhythmic risk factors, diagnosis of AMVP and last sur-
vival were noted.
Results: Of the 9378 patients hospitalized, 37 had MVP (0.4%,
median age 14y [IQR=5], 35% male, 30% with syncope, 16%
pre-syncope), including 8 (22% of MVP) with AMVP (frequent
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Phenotypic and arrhythmic risk factors in MVP population with and without syncope

MAD - mitral annulus disjunction, MV - mitral valve leaflets, LA - left atrium, LVEF - left 
ventricular ejection fraction, LGE - late gadolinium enhancement in MRI, VT - ventricular 
tachycardia, ns - non-sustained, PVC - premature ventricular complex
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[≥5% PVC burden] or complex As [nsVT, VT, or VF]). One
patient (2.7%) had ICD implanted (MVP and genetically con-
firmed LQTS2), one had loop recorder implanted. 94% had at last
1 phenotypic risk factor, 11% at least 1 high-risk and 32% inter-
mediate-risk arrhythmic factor. 30% had one, 16% two, 27%
had three and 21% >3 risk factors. During median 2y (IQR 3),
all were alive.
Conclusions:One in 250 patients admitted to tertiary invasive pedi-
atric cardiology department has MVP, among those with MVP,
one in five presents with AMVP. Although risk factors are
common, outcomes among young AMVP patients seem to be
good. Overlapping with primary electrical disease may flag a worse
prognosis. Identification of new risk factors for children is
warranted.

Keywords: mitral valve prolapse, arrhythmia, sudden cardiac
death, ventricular tachycardia, prevention, risk stratification

PP-034
QRS fragmentation and ventricular arrhythmias induci-
bility in tetralogy of fallot
Carla Favoccia, Corrado Di Mambro, Massimo Stefano Silvetti,
Vincenzo Pazzano, Calcagni Giulio, Antonelli Giovanni,
Leonardi Benedetta, Lioncino Michele, Rinelli Gabriele and
Fabrizio Drago
Paediatric Cardiology and Cardiac Arrhythmia/Syncope Unit. Bambino
Gesù Children’s Hospital, IRCCS, Rome, Italy

Background and Aim: Repaired Tetralogy of Fallot (TOF) patients
show long-term risk of ventricular arrythmias and sudden cardiac
death. Currently, risk assessment is performed through noninva-
sive/invasive tests including symptoms, ECG (QRS duration
and QRS fragmentation, QRSf), imaging tools (echocardiogra-
phy, cardiac magnetic resonance CMR) and intracardiac electro-
physiology study (EPS). However, predicting the risk is
challenging. QRSf is related to right ventricle (RV) myocardial
fibrosis and dilatation, it appears to be a mortality predictor.
The relationship between QRSf, RV dilatation and ventricular
arrhythmia inducibility at EPS is unknown.
The aim of the study is to investigate the relationship between
QRSf in operated TOF patients and arrythmia inducibility at EPS.
Method: This is a retrospective study. We analyzed the 12-lead
ECG in every patient with RV dilatation (RV Vol>130 ml/
m2) who underwent EPS. QRSf was defined as: QRS with
two additional notches in the R/S wave in ≥ 2 contiguous leads
on a 12-lead ECG, not related to the bundle branch block. QRSf
was divided into none, mild (≤3 leads), moderate (4 leads) or
severe (≥5 leads). QRSf was correlated with RV 3D volume at
echocardiography and EPS findings. Data are reported as: mean
+-SD.
Results: 50 adolescent and adult patients with repaired TOF (66%
males), with age at EPS 20.2+-8.6 years, BSA 1.6+-0.2 m2, QRS
duration 144.2+-27.8 ms, RV Vol 161.7+-40.6 ml/m2, were
included. QRS fragmentation was present in 40 (80%) patients,
who also showed RV dilatation (164±26 ml/m2) and QRS dura-
tion 149+-24 ms. Five (10%) patients had moderate QRSf and 35
(70%) patients severe QRSf with RV Vol 161±27 ml/m2.
Ventricular tachycardia was induced at EPS in 10 (35%) patients
who were also symptomatic for palpitation; 90% of them showed
severe QRSf with RV dilatation (132.9±25 ml/m2), and one
patient (10%) showed moderate QRSf with RV dilatation (RV
Vol 163 ml/m2).

Conclusions: TOF patients with RV dilatation and severe QRSf
showed more ventricular arrhythmia inducibility at EPS.
Therefore, severe QRSf seems a marker of arrythmia risk.

Keywords:QRS fragmentation, ventricular arrythmias, intracar-
diac electrophysiology study

PP-035
Dual mechanism (atrial flutter and AVRT) in the setting of
wolff-parkinson-white syndrome leading to sustained
foetal tachycardia
Nadezhda Dzhelepova1 and Caroline Jones2
1Manchester Childrens Hospital; 2Alder Hay Hospital

Background and Aim: To present a fetus with dual mechanism
tachycardia in the setting of WPW syndrome
Method: A 34 w + 0 d pregnant lady was referred for foetal SVT.
The initial scan showed SVT throughout scan at 220 - 230 bpm,
no hydrops or AV valve regurgitations, normal structure. The M
mode trace and SVC Aorta doppler showed 1: 1 atrioventricular
conduction ratio tachycardia with retrograde P wave likely AVRT
(1), (2). Mother was started on Digoxin. Subsequent scans showed
persistent tachycardia with episodes of flutter and AVRT (3).
Digoxin was increased and Flecainide was added but tachycardia
did not slow down or convert to sinus rhythm- digoxin
250mcg TDS and Flecainide 100mg BD.
. Baby was born in stable condition in 39 weeks with wide com-
plex SVT with heart rate of 220(4). Adenosine was applied
100,200,300 mcg/kg which slow down the tachycardia tempo-
rarily and revealed atrial flutter (5). Baby was intubated and
received DC cardioversion with 1 joule/kg and converted to sinus
rhythm (6). The 12 lead ECG after DC cardioversion showed sinus
rhythm, WPW (Wolff-Parkinson-White) (7).
Baby was started on Flecainide 1 mg /kg TDS and Flecainide level
was taken as baby was treated antenatally with Flecainide. Baby
remained stable in sinus rhythm but 24 Holter fitted next day
revealed Very frequent runs of SVT - Longest run lasting 136 beats
at 233 bpm with 1:1 short R- P tachycardia likely AVRT (8).
Results:The dose of Flecainidewas increased to 2mg/kg /TDS and
baby remained stable ever since with no breakthrough episodes
and no preexcitation on the ECG.
Conclusions: Atrial flutter (AFL) is the second most common fetal
tachyarrhythmia,1 1 which accounts for 25% of fetal tachyarrhyth-
mias (1). The electrophysiologic mechanism of tachycardia is intra-
atrial macro-re-entry, like adult AFL. There are a few reports in the
literature that describe the association of fetal atrial flutter with
AVRT in the setting WPW syndrome (2). Our case revealed this
rare combination and showed that careful antenatal and postnatal
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rhythm analyses is very important as it helped the medical manage-
ment and justified a long-term postnatal antiarrhythmic treatment.

Keywords: Fetal CVT, atrial flutter, AVRT (atrioventricular
reciprocating tachycardia), WPW(WOLFF-PARKINSON-
WHITE SYNDROME)

PP-037
Radiofrequency ablation (RFA) of post-infarct ventricular
ectopy (VE) in a child
Charalampos Kotidis1, Haifa Eltayeb1, Saravanan Durairaj1 and Vinay
Kishor Bhole2
1East Midlands Congenital Heart Centre, Leicester, UK; 2Birmingham
Women and Children’s NHS Foundation Trust, Birmingham, UK

Background and Aim: We report a case of RFA of post-infract scar
related VE in a child with repaired congenital heart disease (CHD).
To best of our knowledge this has not been reported in a child.
Method: A 10 year old boy (weight – 25 kg) presented with fre-
quent monomorphic VE’S. He had undergone cardiac surgery
during neonatal period after postnatal diagnosis of transposition
of great arteries, ventricular septal defect (VSD) and coarctation
of the aorta (CoA). He underwent an arterial switch operation,
CoA repair and VSD closure which was complicated by intraoper-
ative coronary complications needing subsequent revision of his
coronary artery surgery. Subsequent cardiac catheter showed
infracted left ventricular (LV) inferior and septal wall with minor
narrowing of the circumflex artery. This resulted in only mildly
reduced cardiac function until he developed high VE burden
(43%) leading to severe impairement of LV function. CT/MRI
scanning confirmed unobstructed coronaries, reduced systolic
function (EF 35%) with regional wall motion abnormality and full
thickness scarring in mid inferior wall of LV. The VE’S were
monomorphic with right bundle branch block (RBBB) and supe-
rior axis morphology. There was no improvement with medical
therapy so RFA was planned.
Results:The electrophysiology study (EPS) was performed under
GA via left femoral vein as right was occluded. Electro-
anatomical mapping (CARTO, Biosense Webster) with activa-
tion mapping demonstrated scarring around the septal and
inferior area and earliest signal in the midseptal area. Initial
RFA was performed on right side of septum with no change.
Later access to LV was obtained through PFO and on mapping
early signals were obtained at LV anterior septum. RFA using
irrigated tip ablation catheter led to abolition of ventricular
ectopy. Post procedure holter showed ectopy burden 1% and
LVEF improved to 45%.
Conclusions: VE in setting of surgical scars in CHD is not uncom-
mon. However, presentation at very young age similar to post
infact scar related VE/VT in adults is uncommon. This is the first
report of a successful RFA of a post infarct VE in a child and high-
lights that RFA can be considered early in the management.

Keywords: Ventricular ectopy, congenital heart disease,
Radiofrequency ablation

PP-038
The morbidity and mortality of patients with congenital
complete heart block treated with permanent pacemaker
implantation: Single centre experience
Charalampos Kotidis1, Saad Malik1, Nehali Dal1, Riyaz Somani2 and
Vinay Bhole3
1East Midlands Congenital Heart Centre, Leicester, UK; 2Department of
Electrophysiology, Glenfield Hospital, Leicester, UK; 3Paediatric
Cardiology, Birmingham Children’s Hospital, Birmingham, UK

Background and Aim: There are limited studies assessing the long‐
term outcomes of patients with congenital complete atrio-
ventricular block (CCHB) treated with a permanent pacemaker.
Aim To undertake a retrospective study to determine the long-
term incidence of cardiac morbidity and mortality in subjects with
CCHB treated with pacemaker implantation and identify associ-
ated risk factors.
Method: A retrospective cohort analysis of patients treated with a
permanent pacemaker for CCHB at East Midlands Congenital
Heart Centre between 2010 and 2021 was performed. The pri-
mary outcome was a composite of death, left ventricular systolic
dysfunction, heart failure, or need for upgrade to cardiac resynch-
ronization therapy (CRT). Statistical analysis was performed using
SPSS (median and interquartile range (IQR) for demographics and
T-student test, Spearman’s correlation and Chi-square test for
comparisons). Statistical significance was set at P<0.05.
Results: Forty nine subjects (59% female; median age at last visit 21
years) were included. The demographics, clinical characteristics
and clinical outcomes are presented in Table 1. One in five patients
also had a co-existing congenital heart defect with seven out of
nineteen having congenitally corrected transposition of great
arteries (ccTGA). Five patients (10%) reached the primary out-
comewith the majority of these (four out of five) having an under-
lying congenital heart defect (CHD). One death occurred due to
heart failure at age five in a patient with ccTGA. A significant
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Figure 1: Demographics, clinical characteristics and clinical outcomes in patients with 
congenital complete heart block

Figure 1: Demographics, clinical characteristics and clinical outcomes in patients with congenital 
complete heart block. CRT: cardiac resynchronisation therapy. Numbers presented median and 
interquartile range or numbers of patients and percentage as appropriate.
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association was found between the incidence of heart failure and
the presence of maternal antibodies and the presence of CHD
(Pearson Chi-square: 0.043 and 0.047, respectively). There was
a significant negative correlation between QRS duration and frac-
tional shortening (Spearman’s ρ=-0.418, P=0.024) and ejection
fraction (Spearman’s ρ:-0.691, P=0.013).
Conclusions:Our cohort of patients had a lower incidence of heart
failure and mortality compared to other published studies. Patients
with CHD and positive maternal antibodies were at greater risk for
the development of heart failure and may represent a group who
should be considered for conduction system pacing at an early
stage.

Keywords: Congenital complete heart block, heart failure, pace-
maker

PP-039
Pulsed electrical field ablation cured scar-related right
ventricular tachycardia after failed radiofrequency ablation
in congenital heart disease
Christian Scheckenbach1, Johannes Nordmeyer1, Malte Kranert2,
David Heinzmann2, Meinrad Gawaz2 and Jürgen Schreieck2
1Department of Pediatric Cardiology, University of Tuebingen,
Tuebingen, Germany; 2Department of Cardiology, University of
Tuebingen, Tuebingen, Germany

Background and Aim:Ventricular tachycardia (VT) in the context of
congenital heart disease (CHD) often differs from that of post-
ischemic patients in adult cardiology. VT in CHD can occur in
younger age groups and often requires specific approaches due
to prior surgical procedures and special hemodynamic conditions.
Method: case presentation
Results:We report the case of a 30-year-old CHD patient with first
episode of VT requiring electric cardioversion. He previously had
surgical repair of tetralogy of Fallot in first year of life. He sub-
sequently underwent bioprosthethic pulmonary valve replace-
ment and plication of the right ventricle (RV) at the age of 23
years because of severe pulmonary regurgitation and RV dilata-
tion. After the reported first episode of VT he was referred for
evaluation of internal cardioverter-defibrillator (ICD) implanta-
tion and electrophysiologic study. A recent cardiac MRI study
revealed an RV enddiastolic volume of 130ml/m2 and reduced
systolic RV function (ejection fraction 11%). The voltage map
of the RV showed a low voltage area at the lateral site of the
RV. After inducing a hemodynamically stable VT the RV activa-
tion mapping showed earliest activation within the lateral scar,
however, a part of the cycle length was missing, pointing out to
a concealed intra-/epicardial conduction. Therefore, irrigated

radiofrequency (RF) ablation up to 40Watt was applied at the site
of earliest signals, however, the VT still persisted. To achieve
deeper impact of ablation energy facing scare tissue because of
prior surgery we switched to pulsed electrical field ablation
(PEF) ablation via a contact force-controlled RF catheter
(Centauri, Galvanize). After a few PEF applications using the
monopolar 25A energy pulses of the system at the site where
RF failed, the VT converted to sinus rhythm and could not be
induced any longer. Since aggressive ventricular stimulation
induced another different, hemodynamically unstable VT and
due to suppressed RV function ICD implantation was planned.
Conclusions: Pulsed electrical field ablation as a new type of non-
thermal ablation technique is known to prevent adverse side effects
to noncardiac tissue like the phrenic nerve or esophagus. In this
case, we demonstrate the feasibility and usefulness of PEF for abla-
tion of post-surgery, scar-related VT in adult CHD.

Keywords: Arryhthmias, ventricular tachycardia, electrophysiol-
ogy, pulsed electrical field ablation, congenital heart disease

PP-040
Longevity of four different epicardial pacemaker leads in
neonates, infants and young adolescents
Christiane Pees1, Aliza Veronika Brazer1, Julian Heno1, Ina
Michel Behnke1, Dominik Wiedemann2 and Cesar Khazen2
1Pediatric Heart Center Vienna, Department of Pediatric Cardiology,
University Children’s Hospital, Medical University Vienna, Austria;
2Pediatric Heart Center Vienna, University Hospital of Cardiac Surgery,
Medical University Vienna, Austria

Background and Aim: Internal pacemaker therapy was introduced in
the mid-1950s, initially with an epicardial approach. Since then,
therapy for “grown-up” patients has orientated towards endovas-
cular placement with an increasingly wide range of leads.
However, for young children and patients with univentricular cir-
culations, the epicardial approach remains the only option, albeit
with a limited lead portfolio. Here we present our analysis of fol-
low-up data from four epicardial leads routinely used in childhood.
Method: In this retrospective monocentric study, data from patients
≤18 years at lead implantation between 7/2004 and 5/2021 were
evaluated for pacing thresholds and incidence of revision proce-
dures. The implanted electrodes were the passive-fixating, ste-
roid-eluting Medtronic© 4965 (unipolar) or 4968 (bipolar) or
the active-fixating, bipolar Greatbatch Medical© 511211/2
(non-steroid-eluting) or 1084T (steroid-eluting). Only patients
with a follow-up ≥1 year were included.
Results: 144 leads were implanted in 83 patients (48 males with 86
and 35 females with 58 leads) at an average age of 3.02±3.76 years.
Of these, 108 leads were implanted as first-time and 36 as re-do
interventions. In 36 patients lead position was atrial, 59 RV, 27
LV, and 22 univentricular. The initial pacing threshold of 0.96
±0.51V (mean) over 0.44±0.16ms increased 2.2±2.9-fold during
the first year and up to 5.5±12.7-fold by the end of follow-up
(mean 59.1±49.0 months). In 47 leads, the pacing threshold was
persistently elevated >1V after 27.2±32.4 months (mean) after
implantation, with an increase rate of 14.0±19.4 times. Of these,
5/22 were a Medtronic© 4965 (22.7%), 27/88 a type 4968
(31.4%), 9/26 a Greatbatch Medical© 1084T (34.6%) and 6/8 a
511211/2 (75%). This proportion was significantly higher for
the non-steroid-eluting electrode than for the other three
(p=0.009, p=0.013 and p=0.044, respectively).
Conclusions: Greatbatch Medical© active-fixing leads are a viable
alternative to Medtronic© passive-fixating electrodes, particularly
for ventricular stimulation. In terms of pacing thresholds and finally
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longevity, the non-steroid-eluting 51121/2 is significantly
inferior. As the company has withdrawn the steroid-eluting
1084T from the market in 2021 and the unipolar 4965 is hardly
used anymore, the limited selection of epicardial leads is now
alarming.

Keywords: epicardial pacing, lead longevity, childhood

PP-041
Cardiac resynchronisation therapy (CRT) by right ven-
tricular pacing in a child with complex congenital heart
disease: A case report
Daniel Sew1, Saad Malik1, Charalampos Kotidis2, Saran Durairaj2,
Shreesha Maiya2 and Vinay Bhole1
1Birmingham Women and Children’s NHS Foundation Trust,
Birmingham, UK; 2University Hospital of Leicester Foundation Trust,
UK

Background and Aim:Cardiac resynchronization therapy (CRT) has
attained established status in adult practice and in selected cohort of
paediatric patients. The results of CRT in children with congenital
heart disease (CHD) remain variable with the cohort of patients
with left bundle branch block (LBBB) where right ventricle
(RV) is chronically paced being the most likely target. The data
regarding CRT in setting of right bundle branch block (RBBB)
remains rare. We present a case of child with CHD and postoper-
ative complete heart block (CHB) who was paced epicardially
from left ventricle (LV) leading to RBBB and was resynchronised
by RV pacing through the transvenous route. AIM: To highlight a
rare case of CRT by hybrid approach through pacing RV rather
than LV.
Method: Retrospective case review.
Results: A child with CHD (Dextrocardia, pulmonary atresia,
multiple ventricular septal defects (VSD’s) and bilateral superior
vena cava) underwent a Rastelli procedure at 17 months of age
and developed postoperative heart block. She was paced using
an epicardial dual chamber permanent pacemaker via left atrium
and ventricle. She developed symptoms of heart failure over time
with ejection fraction (EF) of 30% and BNP levels of more than
35,000 ng/L. The heart failure persisted despite transcatheter clo-
sure of some of the additional VSD’s. The ECG’s showed paced
rhythm with RBBB and QRS duration of 160 ms.
At 31 months of age the patient underwent hybrid CRT implan-
tation by adding a transvenous lead into RV via right subclavian
vein and tunnelling this to a CRT generator (Medtronic, Solara
CRT-PMRI SureScan) in the abdomen. The old LA and LV leads
were maintained. The QRS duration post CRT was 110 ms.
Following CRT implantation she showed consistent improve-
ment in symptoms of heart failure (BNP 268 ng/L) and now 2
years post CRT implantation EF remains at 50%
Conclusions:CRTwith pacing from the RV in the context of heart
failure and RBBB should be considered in children where other
causes of heart failure have been ruled out.

Keywords: CRT, Congenital heart disease, dysarrhythmia

PP-042
Hereditary hcn4 mutations as a cause of fetal and postnatal
inappropriate sinus tachycardia
Edgar Jaeggi1, Paul Delgado Olguin2, Laura Zahavich3,
Robert Hamilton1 and Stephanie Protze4
1Labatt Family Heart Centre, Hospital for Sick Children, Toronto,
Canada; 2Translational Medicine Program, Research Institute, Hospital
for Sick Children, Toronto, Canada; 3Dept. of Genetic Counselling,
Hospital for Sick Children, Hospital for Sick Children, Toronto, Canada;
4McEwen Stem Cell Institute, University Health Network, Toronto,
Canada

Background and Aim: Inappropriate sinus tachycardia (IST) is char-
acterized by an unjustified fast sinus heart rate. Possible etiologies
include a primary abnormality of the sinus node or an autonomic
nervous system disorder. IST is an exceptional cause of persistent
fetal tachycardia and hereditary forms have not been reported. We
explored the possibility of genetic associations with fetal IST.
Method: Cardiac arrhythmia panel or whole-exome sequencing
were used to identify candidate genes in three families with fetal
IST (Figure). We then used a mutant mouse model and human
pluripotent stem cell (hPSC)-derived cardiomyocytes to establish
the pathogenicity of identified gene variants.
Results: In Family 1, a hereditary arrhythmia cause was first sus-
pected after two consecutive fetuses of a healthy mother presented
at 12 and 16 gestational weeks with a long VA tachycardia >200
bpm. A paternal sibling has junctional ectopic tachycardia (JET)
and his second child was diagnosed with a fetal long tachycardia
of 190 bpm at 9 weeks. In Family 2, the mother was treated with
metoprolol for tachycardia-mediated cardiomyopathy when, at 16
weeks, her fetus presented with a long VA tachycardia of 205 bpm.
Genetic testing revealed a novel heterozygous missense HCN4
variant (D521H) affecting 9 members in both families, including
the four fetuses. Seven require chronic treatment with ivabradine
or a β-blocker for heart rate control, while two of the carriers have
died. When compared with wild-type controls (WT), faster heart
rates were also observed in mutant mice (heterozygous: 763.3
±35.3 bpm; homozygous: 807.2±38.7 bpm vs WT: 549.7±10.8
bpm; P<0.001) and hPSC-derived cardiomyocytes (heterozygous:
74±4 bpm vs WT: 62±5 bpm; p=0.063) segregating the D521H
mutation. The above observation triggered genetic testing of a 12-
year old girl in Family 3, who had been treated since before birth
for “atrial ectopic tachycardia” but was eventually found to have
IST at an average rate of 125 bpm and reduced ventricular func-
tion. She and her mother carry a different heterozygous HCN4
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variant (N299S) and are now treated with ivabradine for heart-rate
control.
Conclusions: This is the first report of hereditary gain-of-function
mutations in pacemaker HCN4 channels to cause persistent fetal
sinus tachycardia.

Keywords: inappropriate sinus tachycardia, HCN4 channels,
funny current, channelopathies, fetal

PP-043
Characteristics of patients who underwent placement of
implantable cardioverters defibrillators in pediatric popu-
lation in latvia 2014-2023
Elina Ligere1, Valts Ozolins2, Inguna Lubaua1, Inga Lace1,
Inta Bergmane2, Pauls Silis1, Emils Smitins1, Baiba Matsate Matsone2,
Diana Stoldere1, Luize Auzina2, Normunds Sikora1 and Lauris Smits2
1Pediatric Cardiology and Cardiac Surgery Clinics, Children’s Clinical
University Hospital, Riga, Latvia; Riga Stradins University, Riga,
Latvia; 2Pediatric Cardiology and Cardiac Surgery Clinics, Children’s
Clinical University Hospital, Riga, Latvia

Background and Aim: Pediatric population undergoing placement
of implantable cardioverters defibrillators (ICD) is a heterogeneous
group of channelopathies, cardiomyopathies and structural heart
diseases. Children’s Clinical University hospital (CCUH) is the
only hospital in Latvia were pediatric patients with heart rhythm
disorders, electronic rhythm devices and different cardiac condi-
tions are treated. The aim of the study was to analyze indications
and outcomes of all the patients <18 years old undergoing ICD
implantation between 2014 and 2023 performed in CCUH.
Method: We reviewed the medical records and home monitoring
results of all the patients <18 years old undergoing ICD implan-
tation between 2014 and 2023 performed in the CCUH in Latvia
Results: Between 2014 and 2023, a total of 11 pediatric patients
(55% boys) underwent ICD implantation in CCUH at mean
age 12.8±5.5years.73% of indication were aborted sudden cardiac
death (ventricular fibrillation with successful resuscitation), 18%
VT due to hypertrophic cardiomyopathy (Danone disease),
9%(n=1) ventricular tachycardia (VT) due to gigantic fibroma
of left ventricle, 82% of ICD were with home monitoring, 18%
(n=2) subcutaneous ICD, all single chamber devices. All patients
underwent genetic examination (55% positive), 36% of them with
channelopathies. All patients received medications (82% beta
blockers (BAB), 9% BAB with mexiletine, 9% flecainide. There
was 1 case with purulent complications with reimplantation of
ICD but no overall mortality (follow up time 4.4±2.8 years).
Conclusions: pediatric patients with ICD are heterogeneous group
of diseases which are frequently genetically determined, complica-
tion rates are low, home monitoring possibilities allowmore effec-
tive and safer follow up.

Keywords: Implantable cardioverters defibrillators, Pediatric car-
diology

PP-044
Unavoidable anthracycline-application for acute lympho-
blastic leukemia in a boy with long qt syndrome – a case
report
Felix Sebastian Oberhoffer1, Angela Wawer1, Katja Gall1,
Gabriele Hessling2, Uwe Thiel1, Karin Beutel1, Marc Bienias1,
Lisa Kelley1, Sebastian Johannes Schober1, Eilidh Elizabeth Duncan1,
Daniela Reber1, Marcus Krüger1, Julia Hauer1 and Irene Teichert-
von Lüttichau1

1Department of Pediatrics, Klinikum rechts der Isar of the Technical
University of Munich/Munich Municipal Hospital Group, Munich,
Germany; 2Department of Congenital Heart Defects and Pediatric
Cardiology, German Heart Center Munich, Technical University of
Munich, Munich, Germany

Background and Aim: Acute lymphoblastic leukemia (ALL) is the
most common malignant cancer type in children. Its treatment
requires anthracycline-application, which can disturb heart
rhythm and electrocardiographic time intervals. Long QT syn-
drome (LQTS) is a rare disorder that affects the heart’s repolariza-
tion potentially leading to severe cardiac arrhythmias and sudden
cardiac death. In the following, we present a case of unavoidable
anthracycline-application for ALL in a boy with LQTS.
Method: At time of admission, the 5-year-old boy was in a stable
general condition. Staging revealed common-ALL. LQTS type 1
(variant of the KCNQ1/KCNE2 genes) was diagnosed molecu-
larly. The boy took propranolol. No history of syncope was
observed. The ECG at admission showed a sinus rhythm with a
QTc of 490 msec at a heart rate of 90 bpm. Echocardiography
revealed normal cardiac function but a small pericardial effusion
at apical level. Electrolytes were in normal range.
Results: For the first anthracycline-application (30.4 mg daunoru-
bicin/m² BSA over 60min), the patient was transferred to our ICU
enabling close cardiac monitoring and the possibility of prompt
cardioversion. During and two hours after anthracycline-applica-
tion a distinct elevation ofQTcwas demonstrated (QTc pre-appli-
cation: 590msec at a heart rate of 99 bpm,QTc during application:
617 msec at a heart rate of 95 bpm, QTc two hours post-applica-
tion: 630 msec at a heart rate of 66 bpm). During his ICU stay, the
patient showed a constant sinus rhythm. No adverse cardiovascular
events were observed. Cardiac function was not altered. Twelve
hours after anthracycline-application, QTc returned to 590 msec
at a heart rate of 58 bpm. For the management of chemotherapy-
induced nausea and vomiting, the patient received aprepitant, one
of the few not QTc-altering antiemetic agents available. Further
anthracycline-applications were uneventful.
Conclusions: The anthracycline-application led to a distinct QTc
increase in a boy with LQTS. No severe cardiac arrhythmias were
present during/after anthracycline-application. Nonetheless, a
QTc of 630msec due to anthracycline-application seen in this case
can substantially increase the risk for severe cardiac arrhythmia,
such as Torsade de pointes ventricular tachycardia. We therefore
recommend close cardiac monitoring on an ICU in patients with
QTc alterations who require anthracycline-treatment.

Keywords: Long QT Syndrome, Acute Lymphoblastic
Leukemia, Anthracycline-Application

PP-045
Types of premature ventricular contractions in large a
population-based sample of schoolchildren
Gabriel Cismaru1, Cecilia Lazea2 and Simona Sorana Cainap3
1Rehabilitation Hospital 5th Department of Internal Medicine, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca,
Romania; 2Pediatric Clinic No 1, Mother and Child Department, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca,
Romania; 3Pediatric Clinic No 2, Mother and Child Department, Iuliu
Hatieganu University of Medicine and Pharmacy Cluj-Napoca, Romania

Background and Aim: It is essential to obtain accurate estimations of
the actual prevalence of PVCs from large cohorts in order to inter-
pret electrocardiographic abnormalities appropriately. The aim of
our study was to provide data on the prevalence of premature
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ventricular contractions in the general population of children from
Romanian schools.
Method: We analysed prevalence of disturbances of rhythm in a
population of 24,316 healthy, asymptomatic elementary school
children, 48.3% males and 51.7% females, aged from 6 to 18 years.
Children with known cardiac disease were excluded from the
study. We analysed the prevalence of premature ventricular con-
tractions using 6 seconds duration 12-lead ECG.
Results: The prevalence of PVCs was 0.19%. The morphology of
PVCs was: RVOT in 33 children, LVOT in 1 child, posterior fas-
cicular LV in 8 children, anterior fascicular in 4 children, RV
inferior in 2 children.
Conclusions: Most children from our cohort (95.8%) had an out-
flow tract or fascicular morphology of PVCs.

Keywords: premature ventricular contractions, outflow, fascicu-
lar, children

PP-046
Atrioventricular reentrant tachycardia induced by fever
due to acute cholecystitis and septic shock unmasked
intermittent WPW syndrome
Mircea Murariu1, Andrada Mara Micsescu1, Cristiana Stolojanu1,
Andreea Vartop2, Diana Dronca2 and Gabriela Doros1
1"Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania and “Louis Turcanu” Emergency Hospital For Children
Timisoara, Romania; 2"Louis Turcanu” Emergency Hospital For
Children Timisoara, Romania

Background and Aim: The difficulty of diagnosis and treatment of
supraventricular tachyarrhythmias in children are challenging in
pediatric practice. We want to present a case of tachycardia with
narrow QRS complexes, that later unmasked an intermittent
WPW syndrome in a febrile patient with acute cholecystitis and
septic shock
Method: A 4 years old female was admitted to the ED for: tachy-
cardia with narrow QRS complexes, fever for 2 days, nausea and
vomiting.

Results:On admission to the ED, the general status was altered, no
fever, hemodynamic stable, BP = 106/70 mmHg, tachycardia
with narrow QRS complexes, HR = 270-320 b/min, retrograde
P waves, with no response to vagal maneuvers, no response to
Adenosine 3 doses, considered an atrioventricular reentrant tachy-
cardia (AVRT). Amiodarone was started, initially with the loading
dose, then continuous infusion (15 microgr/kg/day), under which
the tachyarrhythmia still persisted. In ICU, low dose of
Propranolol orally was associated, with a slight decrease in HR
to 210 b/ min, but also with an important decrease of BP (being
in a septic state). The decision was to convert to Landiolol con-
tinue infusion (7.5 microgr/kg/min), to be able to manage the
blood pressure. After 30 min the conversion to sinus rhythm
was observed, with a heart rate of 90 b/min. The next day, the
ECG showed an intermittent WPW syndrome, with alternative
conduction 1 to 1. From the third day, the ECGwas in permanent
sinus rhythm. Abdominal ultrasound reveals acute cholecystitis and
antibiotic therapy was initiated with Cefort and Gentamicin, and
then changed to Meronem. The evolution was favorable with
maintenance of sinus rhythm under orally Amiodarone and
Propranolol. Holter ECG was completely normal.
Electrophysiology study (EP) was performed with ablation of
the accessory pathways.
Conclusions: Fever can trigger tachyarrhythmias such as AVRT and
even to demask undiagnosed WPW syndrome, which is very rare
in the same patient. The use of Landiolol in refractory tachycardias
from the septic shock, can be of great benefit, being able to control
the blood pressure due to the short time of metabolization. EP
study is mandatory in such patient with two accessory pathways.

Keywords: atrioventricular reentrant tachycardia, WPW syn-
drome, Landiolol, septic shock

PP-047
KCNQ1 mutation presenting with complete heart block
(CHB) and long QT syndrome (LQTS)
Gauri Nepali1, Charalampos Kotidis2, Natasha Khan1,
Krishna Kumar1, Kim Mills1 and Vinay Kishor Bhole1
1Birmingham women and children’s NHS foundation trust, Birmingham,
UK; 2East Midlands Congenital Heart Center, Leicester, UK

Background and Aim: 2:1 Heart block and sinus bradycardia are well
known with Type 2 and Type 1 LQTS respectively. CHB in asso-
ciationwithType1LQTShasnot beendescribed.Wedescribea rare
case of a child with CHB and symptomatic Type 1 LQTS.
Method:A20-month-oldgirlpresentedwithanepisodeof syncopeat
home and subsequently was noted to have CHB. She underwent
transvenous permanent pacemaker implantation using a
Selectsecure 3830 lead (Medtronic inc, MN, USA) and Microny
II SR + (Abbott,USA) pacemaker. She remained well for 3 years
and then presented with out of hospital arrest during which auto-
matic external defibrillator (AED) was used to restore sinus rhythm.
Due to technical issues data couldnot bedownloaded fromtheAED.
While on intensive care unit an episode of polymorphic VT was
noted. ECG showed CHB with QTc of 550 ms. On retrospective
review her ECG’s prior to pacemaker implantation had shown sim-
ilarQT intervals. Shemadea full neurological recovery.Basedon the
finding a clinical diagnosis of LQTS was made.
Results: A hybrid implantable cardioverter defibrillator (ICD) was
implanted using existing pacemaker lead by using subcutaneous
anteroposterior Medtronic 35 cm Superior Vena Cava coils
(Medtronic inc, MN, USA) with ICD generator in the abdomen.
Genetic testing showed her to be heterozygous for pathogenic
KCNQ1mutation. She remains well on beta blocker therapy with
Nadolol.

S1600 Cardiology in the Young: Volume 34 Supplement 2

PVCs in children

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Conclusions: CHB in setting of LQTS is not well described. The
described HB are in the form of 2:1 Block and generally seen with
KCNH2 and sometimes SCN5A mutation. KCNQ1 mutation is
more commonly associated with bradycardia. To the best of our
knowledge this is the first report of KCNQ1 mutation associated
with CHB and LQTS.

Keywords: Long QT syndrome, Complete heart block, ICD

PP-048
Prevalence and impact of arrhythmias during midterm
follow up after the extracardiac fontan procedure
Gregor Gierlinger1, Ishita Srivastava1, Fabian Seeber1, Roland Mair1,
Michaela Kreuzer1, Christoph Prandstetter2, Gerald Tulzer2, Eva
Sames Dolzer1 and Rudolf Mair1
1Division of Pediatric and Congenital Heart Surgery, Kepler University
Hospital, Medical Faculty, JKU, Linz, Austria; 2Children’s Heart
Center Linz, Department of Pediatric Cardiology, Kepler University
Hospital, Medical Faculty, JKU, Linz, Austria

Background and Aim: Fontan patients are at increased risk to acquire
rhythm disorders whichmay contribute to heart failure and Fontan
related long-term complications such as plastic bronchitis and pro-
tein losing enteropathy. The extracardiac Fontan type might have
benefits regarding the absence of arrhythmias, but long-term data
are rare. Further, rhythm disorders as cause for Fontan failure are
described diverse in the literature. Therefore, our aim was to
evaluate the prevalence of arrhythmias in this extracardiac
Fontan cohort as well as their risk for death.
Method: This retrospective single center study includes patients
born between January 1994 and August 2013 (>10 years of age)
who underwent an extracardiac Fontan procedure at our center.
We reviewed medical charts, including electrocardiograms,
Holter monitoring, current medication and need for pacemaker
therapy until August 2023. Primary outcome measure was death
of any cause among patients with relevant arrhythmias and statis-
tical analysis was performed using Fisher’s exact test.
Results: Of 321 Fontan patients with a median age of 12.6 years
(IQR: 8.4), 285 (=88.8%) patients were in sinus rhythm or stable
junctional escape rhythm (=non-relevant) at most recent electro-
cardiogram and had no history of any significant rhythm disorder
post Fontan. Etiology of relevant arrhythmias (36/321, =11.2%)
leading to antiarrhythmic therapy or pacemaker implantation
are outlined in Table 1. 17/321 (=5.3%) patients with bradycardia
required pacemaker therapy at a median age of 5.3 years. The risk
for PB/PLE was significantly increased in patients with relevant
arrhythmias (p = 0.003; OR: 4.2, 95% CI: 1.75, 10.06) compared
to controls. Moreover, patients with relevant arrhythmias had a
significantly increased risk of death (p = 0.006; OR: 5.0, 95%
CI: 1.72, 14.43). In four patients death was due to cardiac failure,
one patient suffered a sudden cardiac death and one patient died
due to pulmonary complications. Two patients without docu-
mented arrhythmias died suddenly at home.
Conclusions: Extracardiac Fontan patients have a very low preva-
lence of relevant arrhythmias at our center. However patients with
arrhythmias are at increased risk for adverse events such as PB/PLE
or death. Therefore, these patients need thorough monitoring and
radical medical and electrophysiological therapy to avoid a failing
Fontan circulation.

Keywords: Fontan, single ventricle, arrhythmia, pacemaker, pro-
tein losing enteropathy, plastic bronchitis

PP-049
Permanent pacemaker implantation with hybrid endo-
cardial perventricular approach in infancy: May be an
alternative route in the absence of epicardial
Yakup Ergul1, Gulhan Tunca Sahin1, Hasan Candas Kafali1 and
Ismihan Selen Onan2
1Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey; 2Pediatric Cardiovascular Surgery, University
of Health Sciences, Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and Research Hospital, Istanbul, Turkey

Background and Aim: Despite the advancements in technology,
establishing the optimal implantation technique for pediatric
patients with a pacemaker indication remains challenging, as fac-
tors such as age, body weight, venous occlusions, the presence of
congenital heart diseases (intracardiac shunts, univentricle physiol-
ogy etc.), and prior surgical procedures play a crucial role in deter-
mining the most appropriate implantation approach.
Method: A 4-month-old female infant, weighing 4 kg, diagnosed
with Down syndrome, developed complete atrioventricular (AV)
block following complete atrioventricular septal defect (AVSD)
repair. The patient, closely monitored with a temporary pace-
maker, was planned for permanent pacemaker implantation on
the 10th postoperative day due to the persistence of complete
AV block. Given that epicardial pacemaker leads were not avail-
able in our country at the time, an alternative method for endo-
cardial lead implantation was pursued, as demonstrated in this case
report.
Results: After obtaining written informed consent from the patient
family procedure was performed under general anesthesia.
Medtronic Select Secure 3830 MRI conditional, active fixation
lumenless leads with length 59 cm was placed in this case. A prior
sternotomy had been performed, and an introducer sheath was
inserted through a pursestring suture placed on the right ventricu-
lar apicoanterior free wall. (Figure 1a) A screw-in endocardial lead
was inserted through the introducer sheaths under florouscopy
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guidance into ventricular apicoseptum towards to midseptal area
(Figure 1b).After confirming that the lead position and measure-
ments were within normal limits, it was dissected and removed
using an introducer cutter.Subsequently, it was affixed to the ven-
tricular surface with pursue stitches. Leaving a sufficient epicardial
loop, the epicardial battery (Vitatron single chamber generator)
was implanted in the subdiaphragmatic region (initial setting
was VVIR 90-150/bpm). Also the paced QRS duration (55-60
ms) was very narrow and IRBBB patern- like left bundle area pac-
ing was shown in 12 lead ECG (Figure 1c) There were no pro-
cedural complications. Duration of hospitalization was 5 days
and the patient was discharged under stable conditions and is being
followed up.
Conclusions: We suggest that placement of endocardial lumenless
leads by a transventricular approach provides an alternative to an
epicardial system in children for epicardial lead malfunction or
in the absence of an epicardial lead.

Keywords: hybrid, pacemaker, children

PP-050
Wearable devices in paediatric cardiology: An evaluation of
their accuracy, diagnostic value and patient satisfaction
Hidde J. Hardon, Yara N. van Kerkhof, Beatrijs Bartelds, Janneke
A.E. Kammeraad and Arend W. van Deutekom
Department of Pediatric Cardiology, Erasmus MC Sophia Children’s
Hospital, Postbus 2060, 3000 CB, Rotterdam, The Netherlands

Background and Aim: Wearables are increasingly being used by
paediatric cardiology patients for heart rate (HR) and rhythm
monitoring. They could overcome limitations in comfort and bat-
tery life of the conventional Holter ECG. Yet, the validation of
wearables in paediatric populations is not well established.
Therefore, the aim of this study is to investigate the accuracy of
HRmeasurements from twowearables—a multi-sensor wristband
and a smart ECG-shirt—under natural conditions in children
attending a paediatric cardiology clinic. Additionally, we exam-
ined the influence of patient and measurement characteristics on
HR accuracy, the efficacy of the ECG-shirt in arrhythmia detec-
tion and patient satisfaction with these wearables.
Method: Children indicated for 24h-holter monitoring were
equipped with the Holter (gold standard), together with both
wearables. HR agreement was assessed using Bland-Altman analy-
sis, and accuracy was defined as percentage of HRs within 10% of

Holter values. We conducted subgroup analyses based on BMI,
gender, age and moment of wearing, among other factors. A
blinded paediatric cardiologist analysed ECG-shirt data for rhythm
classification. Patient satisfaction was measured using Likert-scale
questionnaires.
Results: Thirty-one participants (mean age 13.2±3.6 years; 45%
female) were included. Both wearables demonstrated good agree-
ment with Holter readings (wristband bias –1.3 BPM; 95% Limits
of Agreement [LoA]: –30.7 to 28.1. ECG-shirt bias –1.3 BPM;
95% LoA: –21.6 to 24.1). Mean accuracy was 84.4% (±8.6%)
for the wristband and 86.7% (±11.2%) for the ECG-shirt.
ECG-shirt accuracy was notably higher in the first 12 hours
(94.9±7.4%) compared to the latter 12 (78.6±17.3%, p<0.001).
Higher accuracy was observed at lower HRs (wristband: low vs.
high HR: 90.4±9.7% vs. 78.8±10.6%, p<0.001; ECG-shirt:
89.8±14.7% vs. 83.8±12.0%, p<0.005). Based on ECG-shirt read-
ings, 84% (26 of 31) of rhythms were correctly classified as normal
or abnormal. Patient satisfaction scores were significantly higher
for both the wristband (3.8±0.5, p<0.001) and ECG-shirt (3.6
±0.8, p<0.001) compared to the Holter (2.6±0.7).
Conclusions: The multi-sensor wristband and smart ECG-shirt
demonstrate good accuracy in paediatric HRmonitoring and pro-
vide higher patient comfort than conventional monitoring. The
ECG-shirt also shows potential in arrhythmia detection. While
further development is warranted, these wearables show promise
in enhancing diagnostics, therapeutic monitoring and patient
safety in paediatric cardiology.

Keywords: wearable technology, heart rate monitoring

PP-051
Which implantable cardioverter defibrillator in paediatric
patients with hypertrophyc cardiomyopathy?
Irma Battipaglia, Nicoletta Cantarutti, Marianna Cicenia,
Ilaria Tamburri, Anwar Baban, Massimo Stefano Silvetti and
Fabrizio Drago
Cardiomyopathy Centre, Pediatric Cardiology and Cardiac Arrhythmias/
Syncope Unit, Bambino Gesù Children’s Hospital IRCCS, Rome, Italy

Background and Aim: Hypertrophic cardiomyopathy (HCM) in
children is associated to a risk of sudden cardiac death (SCD) of
1,2-1,5% per year. Paediatric-specific risk models for SCD have
been developed and implantable cardioverter defibrillators
(ICDs) are implanted when indicated. Nevertheless, HCM clinical
features can change during follow-up (after myectomy, for high
dosage drug needed) and it can be challenging to decide which
ICD system is favorable. The aim of this study is to show fol-
low-up data of HCM children implanted with ICDs in our
Centre, focusing on ventricular pacing need and on inappropriate
functioning due to disease progression.
Method: From October 2008 to October 2023 we retrospectively
enrolled 23 patients (11 males, 12±2 years old at ICD implant)
with HCM and ICD. Five patients had a syndromic HCM
(Danon disease, Noonan (2 pts), Leopard and Timothy syndrome);
one child had a coronary artery anomaly. Ten patients had obstruc-
tive HCM and five of them underwent surgical myectomy during
follow-up.
Results:Nineteen patients received an ICD for primary prevention
of SCD (82.6%). Transvenous ICDs (TV-ICDs) were 11 (47.8%);
subcutaneous ICDs (S-ICDs) were 10 (43.5%); 2 patients received
epicardial systems. At follow-up (59 months) appropriate shocks
were recorded in 9 children (39%, 2 with S-ICD, 7 with TV/epi-
cardial ICD); inappropriate shocks were reported in 5 patients
(22%, 3 with S-ICD, 2 with TV-ICD): in one of S-ICD patient
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Figure 1.

Figure 1a. Sternotomy with endocardial lead placement using hybrid approach Figure 1b. Post 
procedural chest x-ray with new transventricular endocardial screw-in lead; the pulse generator 
is located in the subxiphoid epigastric subcutaneous Figure 1c. ECG showing ventricular pace 
rhythm with nearly narrow QRS.
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the inappropriate therapy was due to changes in ECG vectors after
a large surgical myectomy. Patients with obstructive HCM
received TV-ICDs in 5 cases (50%). Ventricular pacing in patients
with TV/epicardial ICDwas near-zero (0-1%) except for a patient
with iatrogenic complete AV block after surgical myectomy. In
one patient with the epicardial ICD the ATP (antitachycardia pac-
ing) algorithm stopped a ventricular tachyarrhythmia.
Complications due to pocket revision or lead repositioning were
recorded in 3 cases (13%).
Conclusions: In our cohort of HCM children with ICDs there were
no significant differences in outcomes among ICDs implanted. In
one patient with obstructive HCM surgical myectomy after the
implant was a problem for successive S-ICD therapies.
Ventricular pacing was not necessary in almost all patients.

Keywords: Sudden cardiac death, Hypertrophic cardiomyopa-
thy, Implantable cardioverter defibrillator

PP-052
Ivabradine as antiarrhythmic drug in paediatric patients
Irma Battipaglia, Cristina Raimondo, Corrado Di Mambro,
Vincenzo Pazzano, Massimo Stefano Silvetti and Fabrizio Drago
Cardiomyopathy Center, Pediatric Cardiology and Cardiac Arrhythmias/
Syncope Unit, Bambino Gesù Children’s Hospital IRCCS, Rome, italy

Background and Aim: Ivabradine (IVA) is a selective inhibitor of the
potassium channel HCN4, responsible for generation of the
“funny current”. For its selective mechanism of action IVA
reduces heart rate without affecting inotropy. It has been used
for years in systolic heart failure and chronic angina, validated
for inappropriate sinus tachycardia and recently used in rate or
rhythm control of automatic atrial or junctional arrhythmias. In
this study we report our experience in the use of IVA as antiar-
rhythmic drug in children with focal atrial tachycardia (FAT) or
idiopathic junctional tachycardia (JT).
Method: From February 2019 to October 2023, we retrospectively
enrolled 11 patients treated with IVA at our Institution for FAT or
JT. Tachycardia was diagnosed using standard 12-lead electrocar-
diography and confirmed by 24-h Holter monitoring.
Echocardiography was performed in all patients and tachycar-
dia-induced-cardiomyopathy (TIC) was diagnosed with left ven-
tricular ejection fraction (LVEF) < 50%, excluding other causes of
cardiomyopathy.
Results: Patients enrolled (11, 5 males, 8±5 years) had FAT in 9
cases (2 patients had a congenital heart disease surgically treated
time before), JT in 2 cases. In 4 children TIC was present at diag-
nosis (mean LVEF 43%). IVA was administered per os every 12
hours as monotherapy in 4 children and in association to other
drugs (amiodarone, flecainide and/or propranolol) in the others.
IVA was effective in slowing down or terminating the arrhythmia
after 48 hours from the maximum tolerated dosage in 8 cases
(73%). In 4 of these patients it was given as monotherapy (1 JT,
3 FAT), in other 4 cases IVA was associated to amiodarone or fle-
cainide. Among children with TIC only one experimented suc-
cessful control of the JT and recovery of LVEF. IVA dosage was
variable (range 0,05 mg/kg/die – 0,3 mg/kg/die). During fol-
low-up (1,6±1,4 years) in 3 patients successfully treated with
IVA, the arrhythmia was absent at 24-h Holter monitoring in
wash-out (1 JT, 2 FAT).
Conclusions: Efficacy of IVA as antiarrhythmic drug in children
with automatic tachyarrhythmias (FAT or idiopathic JT) is fair

(73%) in our cohort. Future studies, prospective and multicenter,
could clarify efficacy and safety of IVA in these rare patients.

Keywords: automatic tachyarrhythmias, children, ivabradine

PP-053
Phenotypic and genotypic presentation of pediatric
inherited primary arrhythmias – a long-term countrywide
survey
Jaroslav Tomko1, Marko Bjeloševič1, Michal Chalupka2, Peter Olejník3

and Viera Illíková2
1Division of pediatric arrhythmias and cardiac stimulation, National
institute of cardiovascular diseases, Bratislava, Slovakia; Department of
pediatric cardiology, Faculty of medicine, Comenius University,
Bratislava, Slovakia; 2Division of pediatric arrhythmias and cardiac
stimulation, National institute of cardiovascular diseases, Bratislava,
Slovakia; 3Department of pediatric cardiology, Faculty of medicine,
Comenius University, Bratislava, Slovakia

Background and Aim: Primary arrhythmia syndromes (PAS) are
inherited electrical disorders of the heart where pathologic gene
mutations cause abnormal structure and function of cardiac ion
channels. Phenotypically they are usually manifested as malignant
ventricular arrhythmias.
The aim of the study is to present phenotypic and genotypic char-
acteristics of a nationwide cohort of patients diagnosedwith PAS in
a specialized tertiary care center with countrywide referrals during
15 consecutive years (September 1st, 2008 to August 31st, 2023)
Analyzed characteristic comprised clinical symptoms, family his-
tory, ECG findings, genetic testing, and administered therapies.
Method: Retrospective chart review-based analysis of a pediatric
countrywide cohort (0-19 years old), diagnosed with PAS and
managed by a specialized pediatric cardiology center. Symptoms
attributable to PAS were defined as syncope of unknown etiology,
seizures, and aborted sudden cardiac death (SCD). Associated fam-
ily history was defined as positive in the presence of a channelop-
athy or SCD. Causative mutation was defined as the presence of a
pathogenic/likely pathogenic mutation or a variant of unknown
significance in the case of clinical or ecg signs of disease.
Statistical analysis by means of chi-square test, T-test or
Wilcoxon test was applied.
Results: During the 15-year-period 61 patients diagnosed with
PAS were assessed. The most prevalent syndrome was long QT
syndrome (LQTS) in 49 patients (80%), followed by catecholami-
nergic polymorphic ventricular tachycardia (CPVT) in 6 (10%)
and Andersen-Tawil syndrome in 3 (5%).
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Comparing the symptomatic (43%) and the asymptomatic (57%)
group of LQTS patients at the time of the diagnosis, significant
differences were observed in corrected QT interval, Schwartz’s
score, proband status, family history of LQTS and occurrence of
recurrences. Most prevalent gene mutation was KCNH2 (27%).
Aborted SCD and fetal arrhythmias were each detected in 24%
of symptomatic patients. All subjects (n=5) with LQTS and sinoa-
trial node dysfunction had mutation in KCNQ1 gene. ICD was
implanted in 13 (27%). KCNH2 mutation with malignant
arrhythmia presentation was managed by ICD implantation.
Conclusions: LQTS was the most prevalent channelopathy found
during 15 years in patients with PAS, with type 2 being the most
frequent. ICD was implanted in 27% of PAS patients, mostly in
carriers of KCNH2 mutation.

Keywords: arrhythmia, children, cardiac channelopathy, long
QT syndrome

Cardiac Imaging

PP-054
Effect of sars-cov-2 infection on cardiac function in chil-
dren and adolescents with duchenne muscular dystrophy
Aikaterini Giannakopoulou1, Antonios Belegrinos2,
Evangelia Grigoraki3, Marina Katsalouli1 and Evangelos Karanasios4
1Department of Neuromuscular Diseases, “Aghia Sophia” Children’s
Hospital, Athens, Greece; 2Medical School, National and Kapodistrian
University of Athens; 3Department of Cardiology, “Aglaia Kyriakou”
Children’s Hospital, Athens, Greece; 4Department of Cardiology,
“Aghia Sophia” Children’s Hospital, Athens, Greece

Background and Aim: In this case series, we describe the diagnosis of
myocarditis in asymptomatic children and adolescents with
Duchenne muscular dystrophy (DMD) after a mild illness with
COVID-19. These patients had abnormal electrocardiogram
(ECG) and echocardiogram (EEG) findings that were not present
prior to COVID-19 diagnosis, which led to a referral for cardiac
magnetic resonance imaging (cMRI). These patients were referred
for magnetic resonance imaging (cMRI) because of electrocardio-
graphic (ECG) and echocardiographic pathological findings that
were not present prior to COVID-19 diagnosis.
Method: Four patients aged 6–12 years old with DMD, good
mobility, and no cardiorespiratory symptoms underwent cardiac
evaluation <1 month after diagnosis of COVID-19 disease to rule
out potential cardiac complications and deterioration of the under-
lying disease. Evaluation included an ECG, echocardiogram, hol-
ter rhythm monitoring and cMRI.
Results: Two patients showed extrasystolic ventricular arrhythmia
in their ECG. Left ventricular dilatation was observed on trans-
thoracic echocardiography (TTE) in all patients, with a moderate
reduction in the left ventricle’s ejection fraction (EF: 45-55%) at
first. cMRI confirmed the above findings and identified the pres-
ence of severe myocardial inflammation in all patients, based on an
abnormally elevated myocardial T2 ratio, late gadolinium
enhancement, natural T1 mapping, T2 mapping and extracellular
volume fraction, in correspondencewith simultaneous disturbance
of left ventricular function. In all cases, treatment with ACE inhib-
itors, carvedilol and eplerenone was initiated. Two out of four
patients developed episodes of non-sustained ventricular tachycar-
dia on holter monitorin in the following 6 months of follow up, in
combination with deterioration of left ventricular function with

EF<35-40% on TTE. Prophylactic implantation of a cardi-
overter-defibrillator was carried out in the above two patients.
Conclusions: In conclusion, assessment of cardiac function in
asymptomatic DMD patients after COVID-19 disease demon-
strates the diagnostic value of cMRI in detecting myocarditis for
early therapeutic intervention.

Keywords: Duchenne muscular dystrophy, myocardial dysfunc-
tion, COVID-19, cardiac MRI

PP-055
Cardiac involvement and therapeutic management in
patients with duchenne muscular dystrophy
Aikaterini Giannakopoulou1, Antonios Belegrinos2,
Evangelia Grigoraki3, Marina Katsalouli1 and Evangelos Karanasios4
1Department of Neuromuscular Diseases, “Aghia Sophia” Children’s
Hospital, Athens, Greece; 2Medical School, National and Kapodistrian
University of Athens; 3Department of Cardiology, “Aglaia Kyriakou”
Children’s Hospital; 4Department of Cardiology, “Aghia Sophia”
Children’s Hospital, Athens, Greece

Background and Aim: Duchenne muscular dystrophy (DMD) is
caused by mutations in the dystrophin gene on chromosome
Xp21. Almost all patients with DMD who survive to adulthood,
develop dilated cardiomyopathy (DCM) until their third decade of
life. Clinical presentation includes peripheral muscle weakness,
signs and symptoms of DCM/heart failure and chronic respiratory
failure. Object of this studywas the early diagnosis of DCM in chil-
dren and young adolescents, aiming to early therapeutic
intervention.
Method: 22 male patients with DMD mean age 12.5+1.8 years
were studied. The following parameters of left ventricle systolic
function were evaluated through transthoracic echocardiography
(TTE): ejection fraction (LVEF), fractional shortening (FS), seg-
mental mobility and diastolic function via tissue Doppler(TDI).
Mitral E wave velocity (Ea) and E/Ea ratio were evaluated, as well
as global strain with speckle tracking echocardiography (STE).
Study population complementary underwent magnetic resonance
imaging (cMRI). Late Gadolinium Enhancement (LGE) on T1
sequence was studied to highlight any myocardial fibrosis.
Results: No patient reported symptoms and all had normal respi-
ratory function. Sixteen patients had normal LVEF ≥ 65% and
FS>35% without segmental hypokinesias. In twelve of them
(75%), cMRI showed LGE in the inferior and lateral wall with
involvement of the interventricular septum, despite normal
TTE. Six patients (27%) with mildly affected LVEF ejection frac-
tion (<55%) on TEE had extensive and diffuse LGE on cMRI.
STE showed a global longitudinal strain of less than -18% in 2
(9%) patients. One of them showed ventricular arrhythmia on
Holter monitoring. On TDI no patient demonstrated signs of dia-
stolic dysfunction. There was no correlation of the neurological
status of patients to cardiac findings (p=NS). Based on these early
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Image 1

Late Gadolinium Enhancement was shown in cMRI of all
four patients of our study.

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


findings, 18 patients (81.8% of total population) were treated
gradually as first line prevention with perindopril, carvedilol and
spironolactone, aiming to delaying progression of DMD-DCM.
Conclusions: DCM and heart failure are major complications of
DMD. Management is based on regular monitoring with electro-
cardiography and TTE. 2D strain echocardiography and cMRI
can help in early diagnosis of cardiac involvement and improve
prognosis through initiation of appropriate cardioprotective
treatment.

Keywords: Duchenne muscular dystrophy, echocardiography,
cMRI, cardioprotective medical treatment
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A gigantic congenital right atrial appendage aneurysm in an
infant: Ten-year follow-up
Aikaterini Giannakopoulou1, Antonios Belegrinos2,
Evangelia Grigoraki3, Melina Nikolakea2 and Evangelos Karanasios4
1Department of Neuromuscular Diseases, “Aghia Sophia” Children’s
Hospital, Athens, Greece; 2Medical School, National and Kapodistrian
University of Athens; 3Department of Cardiology, “Aglaia Kyriakou”
Children’s Hospital, Athens, Greece; 4Department of Cardiology,
“Aghia Sophia” Children’s Hospital, Athens, Greece

Background and Aim: Gigantic right atrial appendage aneurysm
(RAAA) is a rare condition usually discovered during the third
decade of life after being symptomatic. We present an asympto-
matic RAAA discovered early during basic screening of an infant,
its natural history and a ten-year follow-up, because of parents’
refusal to operation.
Method: A 10-month-old male infant was referred due to a heart
murmur before planned partial nephrectomy due to right upper
renal atrophy with an ipsilateral duplicated collecting system.
Electrocardiogram (EKG), transthoracic echocardiography
(TTE), 24-hour holter monitoring, and cardiac magnetic reso-
nance imaging (cMRI) were performed.
Results: EKG was normal. TTE revealed a giant RAAA with
extensive communication with the right atrium (RA). Basal diam-
eter of right ventricle was 17 mm (normal range for body surface
area = 0.46m2≤ 18). No thrombus was detected within the aneu-
rysm. The ventricles had normal contractility and dimensions. The
right ventricle was not compressed by the aneurysm and blood
flow through tricuspid valve was normal. cMRI showed a giant
RAAA (39 × 33 mm) with thick walls and a wide communication
(27 mm at diastole and 15 mm at systole) with the RA. The right
coronary artery was not compressed by the RAAA despite being in
contact with it for 25 mm. Cardiac surgery was recommended, but
due to the parents’ refusal, the child was given acetylsalicylic acid 5
mg/kg BW daily to avoid thrombosis. Mild physical activity and
frequent cardiological monitoring were recommended. At 10-
year follow-up, the boy remains asymptomatic, the aneurysm con-
tinued to grow: 80 mm × 59 mm with a total volume of 110 mL
(cMRI 7 years later). No arrhythmias were detected in 24-hour
holter recordings nor thrombi in the RAAA. Right ventricular
function remained normal as assesed via right ventricular strain.
Conclusions: RAAA can remain asymptomatic for a long time,
especially in children. cMRI provides useful information about
size, wall thickness, the course of the right coronary artery and
potential sites of right ventricular compression by the aneurysm.
The recommended treatment is surgical excision. In patients

who do not desire surgery, close monitoring and treatment are
required to avoid life-threatening complications.

Keywords: right atrial appendage aneurysm, infant, cMRI
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Friedreich’s ataxia- associated childood hypertrophic
cardiomyopathy: The experience of a tertiary hospital
Aikaterini Giannakopoulou1, Antonios Belegrinos2,
Evangelia Grigoraki3, Marina Katsalouli1 and Evangelos Karanasios4
1Department of Neuromuscular Diseases, “Aghia Sophia” Children’s
Hospital, Athens, Greece; 2Medical School, National and Kapodistrian
University of Athens; 3Department of Cardiology, “Aglaia Kyriakou”
Children’s Hospital, Athens, Greece; 4Department of Cardiology,
“Aghia Sophia” Children’s Hospital, Athens, Greece

Background and Aim: Friedreich’s ataxia (FA) is a very rare autoso-
mal neurodegenerative disease (1:50000) that occurs in childhood
and early adolescence.Majority of patients (>60%) develop left
ventricular hypertrophy and die due to cardiovascular complica-
tionsm,with an average life expectancy of 40 years. Purpose of this
study is to describe cardiovascular involvement of FA and its opti-
mal treatment in a Neuromuscular Disease Unit (NMD) of a
tertiary hospital.
Method: 403 patients with neuromuscular diseases were monitored
in MNN. Only seven of these (1.7%), (3 men and 4 women) suf-
fered from FAwith mean age 17.8 years and a range of values from
11 to 31 years old. Genetic comfirmation was performed in all
patients. The mean age of diagnosis was 10 years old and was
due to neurological symptoms. All patients underwent electrocar-
diogram (ECG), echocardiography (TTE), Holter monitoring and
cardiac magnetic resonance imaging(cMRI). Average follow-up
was 8 years.
Results:Only two out of seven patients with FA (28.5%) had nor-
mal cardiac function in ECG and TTE. ECG findings of the rest
five patients were repolarization disturbances, increased potentials
and profound negative T waves in 80%. TTE showed concentric
hypertrophy without left outflow obstruction in all five patients
(wall thickness: 14.15mm+0.9) and normal ejection fraction. In
Holter monitoring four patients had isolated monomorphic supra-
ventricular and ventricular extrasystoles. Loop recorder was
implanted in one patient which, 3 years later, didn’t record life-
threatening arrhythmias and was removed. All five patients had
persistently elevated troponin I levels. These patients underwent
gadolinium-enhanced cMRI which demonstrated extensive dif-
fuse fibrosis and increased end-diastolic wall thickness. One of
these patients died at 19 years of age due to worsening heart failure,
initially developing left ventricular hypertrophy, subsequential
progressive left ventricular wall thinning, decreased ejection
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Image 1

Imaging modalities (TTE, cMRI and RV strain) in a patient with a gigantic right atrial appendage 
aneurysm.
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fraction (<25-30%) and ventricular arrhythmias. All patients were
treated with ACE inhibitors, eplerenone, and coenzyme Q10
because of its similarity to idebenone, a promising drug in some
studies.
Conclusions: FA is a rare, inherited, multisystem disorder of mito-
chondrial function with neurological and cardiac complications.
Systematic close monitoring of cardiac complications, proper
treatment and the development of new therapeutic strategies are
required to improve the prognosis of this disease.

Keywords: Friedreich’s ataxia, Hypertrophic cardiomyopathy,
optimal medical therapy
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Giant ra diverticulum- an uncommon cause of palpitations
Akriti Gera, Pankaj Bajpai, Rajesh Sharma, Shefali Yadav and
Anil Bhan
Department of Paediatric Cardiology, Medanta Hospital, Gurugram,
Haryana, India

Background and Aim: Right atrial (RA) diverticulum is a very rare
congenital anomaly with unclear aetiology. It is usually asympto-
matic and incidentally detected, and hence only about 20 cases
have been diagnosed worldwide. We report a case of a sympto-
matic giant RA diverticulum.
Method: We retrospectively reviewed a single case and collected
data from records. Review of literature on RA diverticulum
was done.
Results: We report the case of an 18-year-old female who pre-
sented to us with palpitations. She was hemodynamically stable
and cardiovascular examination was unremarkable. ECG showed
sinus tachycardia, with a heart rate of 92 beats per minute. 2D
echocardiography showed a huge (96X87mm) diverticulum with
wide neck (40mm) on the lateral wall of right atrium (RA) com-
pressing right ventricle (RV), with no effect on the tricuspid valve.
Spontaneous echogenic contrasts were seen in IVC and RA diver-
ticulum. CT Pulmonary Angiogram showed a large wide neck
diverticulum (7.8 x 9.1 x 8.6 cm) arising from the right anterolat-
eral wall of the right atrium compressing and displacing the right
ventricle across the midline to the left side. Our patient underwent
resection of RA diverticulum and patch closure using bovine peri-
cardium. Post operatively, there was no leak through RA patch
and no residual RA aneurysm. Biventricular function was normal.
On follow up visits, she is asymptomatic and doing well.
Conclusions:

1. Single RA diverticulum is an uncommon but treatable
cause of palpitations. A thorough evaluation is hence war-
ranted in all patients.

2. Giant RA diverticulum may be complicated by atrial
arrhythmias, thromboembolism and sudden death and
hence are treated surgically.

Keywords: Right atrial diverticulum, Arrhythmia, Isolated right
atrial aneurysm
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Multimodality imaging and functional assessment in
patients with systemic right ventricle and biventricular
physiology
Alice Pozza1, Martina Avesani1, Elena Reffo1, Irene Cattapan1,
Annachiara Cavaliere2, Sofia Piana1, Anna Molinaroli1,
Biagio Castaldi1 and Giovanni Di Salvo1
1Pediatric Cardiology Unit, Department of Women’s and Children’s
Health, University of Padova, Italy; 2Pediatric Radiology,
Neuroradiology Unit, University of Padova, Italy

Background and Aim: Right ventricle (RV) might support systemic
circulation, resulting in systemic RV (sRV). Biventricular versions
of sRV include congenitally corrected transposition of the great
arteries (cc-TGA) and dextro-transposition of the great arteries
(D-TGA) after Mustard or Senning procedure. sRV may cause
a high burden of morbidity and premature mortality from heart
failure. A close follow-up is therefore mandatory.
Echocardiographic assessment of sRV is challenging. Cardiac mag-
netic resonance imaging (CMR) allows functional evaluation of
sRV, while cardiopulmonary exercise test (CPET) provides infor-
mation about functional performance and exercise limitations.
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Image 1

Echocardiographic (A) and ECG (B) findings in FA-associated hypertrophic cardiomyopathy in 
one of our patients.

RA diverticulum

Contrast CT showing right atrial diverticulum
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We aimed to compare a range of advanced echocardiographic
parameters with CMR-derived parameters and to evaluate their
correlation with exercise performance.
Method:Retrospective single centre study of 22 patients with sRV
and biventricular circulation. Patients recruited had a clinical visit,
Echo and/or CMR scan within one year from last follow-up visit
(September 2022-September 2023). When available, data from
CPET was also collected. Qualitative variables are reported as
median values, standard deviation or percentage.
Results: 59.1% female, 13 cc-TGA; of the 9 TGA Mustard/
Senning patients studied, 55.5 % had undergone Senning repair.
Most patients were clinically asymptomatic. RV EF derived from
3D echocardiography was 47%± 8 SD (30-59%). Median RV EF
derived from CMRwas 49.5% (41-73%). FAC derived from basal
echocardiography was 37%± 7 SD (19-50%) and from CMR
34.16±10.45 SD (19-61%). E/E’ was inversely correlated with
peak atrial longitudinal strain of right atrium above sRV (ρ -
0.9) and peak VO2 (ρ -0.8). Similarly, a significant correlation
was found between CMR-derived RV EDV and echocardio-
graphic-derived RV EDA (ρ 0.8). When cc-TGA and D-TGA
patients were compared separately, the two cohorts did not differ
for CPET data. By analyzing CMR-data, cc-TGA population
showed better EF and GLS parameters (p 0.002). By echocardio-
graphic assessment, cc-TGA population showed a bigger indexed
atrial EDA (p 0.04).
Conclusions: Echocardiography is a valid technique to screen for
sRV dilatation and to assess systolic function as compared to
CMR. Further investigations of diastolic functionmay help in bet-
ter understating the role of diastole in exercise performance.

Keywords: Systemic right ventricle, Advanced
Echocardiography, Cardiac Magnetic Resonance Imaging

PP-061
Role of CT scan in newborns and infants with congenital
heart disease
Alice Pozza, Irene Cattapan, Jennifer Fumanelli, Elena Reffo,
Martina Avesani, Roberta Biffanti, Alessia Cerutti, Domenico Sirico,
Biagio Castaldi and Giovanni Di Salvo
Pediatric Cardiology Unit, Department of Women’s and Children’s
Health, University of Padova, Italy

Background and Aim: Improvements in diagnostic techniques
brought to a better understanding of congenital heart disease
(CHD), thus allowing a more comprehensive clinical and surgical
management. Echocardiography (Echo) is the first imagingmodal-
ity because of easy availability, limited costs and safety. A larger
interest in the use of computed tomography scan (CT) has been
achieved, although its application is generally limited because of
safety concerns and low image quality.
We aimed to evaluate differences in diagnostic performance of
Echo andCT, to investigate how clinical and surgical management
are affected, accordingly to each imaging technique.
Method: Retrospective longitudinal single center study, involving
22 patients aged <1 year (11 newborns, 11 infants) diagnosed with
CHD between 2020-2023. Newborns diagnosed with CHD
undergone Echo (mean age 1.5 days) and results were discussed
to evaluate future surgical plan. For those whose cardiac anatomy
was challenging a CT was performed (mean age 10 days). Infants
diagnosed with CHD underwent CT as part of the surgical plan-
ning (mean age 162.91 days). CT data were compared to the most
recent Echo assessment. Main indications to perform advanced
imaging were revised.

Results: In newborn population main indications for CT were:
evaluation of coronary artery anatomy (4), multiple aorto-pulmo-
nary artery collaterals (2), great vessels abnormalities (3 aortic arch
anomalies, 1 pulmonary artery anomaly, 1 anomalous venous
return). Good agreement Echo vs CT in 6 cases, while in 5 cases
CT added details to diagnosis. In infants CTwas performed in case
of challenging coronary artery anatomy (2), anomalous venous
returns (3); better definition of intracardiac anatomy (6). In 7 cases
Echo and CT reports were comparable, whereas disagreed in 4
cases, mainly due to coronary artery anomalies and definition of
pulmonary venous return anatomy. Only in one case CT findings
significantly changed the surgical plan for patients.
Conclusions: Intracardiac anatomy is well depicted either by Echo
or CT. CT plays an incremental role in the assessment of extra-car-
diac and vascular anatomies, notoriously difficult to be assessed by
Echo. Echo is superior to CT to assess valvular anatomy and func-
tion. Multimodality imaging is of paramount importance to plan
surgical and interventional management of complex CHD.

Keywords: Echocardiography, Computerized Tomography
scans, Multimodality imaging

PP-062
Cardiac - cerebrovascular hemodynamics and acquired
neonatal brain injury during perinatal transition in trans-
position of the great arteries
Alison J Howell1, Lina Ytrehus2, Luc Mertens3, Siri Ann Nyrnes2,
Liqun Sun3, Joshua Van Amerom4, Hans Torp5, Amish Jain6, Tim
Van Mieghem7, Haley Christian8, Patrick Mcquillen9,
Shabnam Peyvandi10 and Mike Seed3
1Division of Cardiology, Department of Pediatrics, The Hospital for Sick
Children, Toronto, Canada; 2Childrens Clinic, St. Olav’s University
Hospital, Trondheim, Norway; Department of Circulation and Medical
Imaging, Norwegian University of Science and Technology (NTNU),
Trondheim, Norway; 3Division of Cardiology, Department of Pediatrics,
The Hospital for Sick Children, Toronto, Canada; Translational
Medicine Program, The Hospital for Sick Children, Toronto, Canada;
4Translational Medicine Program, The Hospital for Sick Children,
Toronto, Canada; 5Department of Circulation and Medical Imaging,
Norwegian University of Science and Technology (NTNU), Trondheim,
Norway; 6Division of Neonatology, Mount Sinai Hospital, Toronto,
Canada; 7Division of Obstetrics, Mount Sinai Hospital, Toronto,
Canada; 8Division of Critical Care, The Hospital for Sick Children,
Toronto, Canada; 9Division of Critical Care, University of California
San Francisco Benioff Children’s Hospital, California, USA; 10Division
of Pediatric Cardiology, University of California San Francisco Benioff
Children’s Hospital, California, USA

Background and Aim: Neonates with transposition of the great
arteries (TGA) are vulnerable to acquired clinically silent brain
injuries, including stroke and white matter injury (WMI), which
has been shown to predict neurodevelopmental outcomes in this
population. NeoDoppler is a non-invasive tool for continuous
cerebral blood flow velocitymonitoring that can be used for study-
ing the effect of hemodynamic changes on cerebral blood flow.
We aim to describe the cardiac and cerebrovascular physiology
during the transitional period to understand the mechanisms
involved in the generation of WMI.
Method: This is a prospective, observational cohort study that
enrolled mothers pregnant with fetuses with TGA. The newborns
were followed from birth until cardiac surgery with regular imag-
ing of the cardiovascular and cerebrovascular physiology in the first
48 hours using Echocardiography and NeoDoppler, respectively.
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Cerebral magnetic resonance imaging was performed pre-opera-
tively, and WMI classified according to a previously published
WMI score.
Results: Seven infants were enrolled. Clinical characteristics, surgi-
cal and interventional timings are outlined in Table 1, along with
the imaging modalities used for monitoring. Among the subjects,
five patients underwent a balloon atrial septostomy. Two infants
had WMI identified on pre-operative MRI (SK2 & SK6), while
stroke was observed in one patient (SK7). There was a trend of
increasing left and right ventricular cardiac outputs over the first
48 hours of life (Figure 1). The augmentation in cardiac output
for infant SK6 was not as prominent, with sustained lower com-
bined, left and right ventricular outputs. NeoDoppler monitoring
on this particular infant revealed sustained lower peak systolic and
end-diastolic velocities from 6 hours of age (Figure 2). On pre-
operative MRI, SK6 was the infant with extensive bilateral WMI.
Conclusions: A granular approach to the medical management of
neonates with TGA using precision cardiac and cerebrovascular
monitoring may potentially identify infants at the highest risk.
This strategy could help in the development of preventative mea-
sures to mitigate against common and significant brain injuries.

Keywords: Transposition of the Great Arteries,
Neuromonitoring, Acquired Brain injury, Echocardiography,
NeoDoppler, MRI

PP-063
Anomalous coronary artery from the opposite sinus:
differences in the clinical-instrumental presentation profile
in a pediatric and adult cohort
Andrea Derrico1, Antonio Saracino2, Martina Evangelista2,
Teresa Concetti2, Arianna Gaspari1, Andreea Alina Andronache2,
Luciane Piazza2, Chiara Corrado3, Alessandro Frigiola3,
Alessandro Giamberti3 and Mauro Lo Rito3
1Department of Clinical Sciences and Community Health, University of
Milano, Italy; Department of Pediatric and Adult Congenital Cardiology,
IRCCS Policlinico San Donato, San Donato Milanese, Italy;
2Department of Pediatric and Adult Congenital Cardiology, IRCCS
Policlinico San Donato, San Donato Milanese, Italy; 3Department of
Congenital Cardiac Surgery, IRCCS Policlinico San Donato, San
Donato Milanese, Italy

Background and Aim: Anomalous Coronary Artery from the
Opposite Sinus (ACAOS) is one of the most challenging topic

in cardiology. Mainly due to the not linear presentation and clini-
cal significance, although awareness of their associated fatality is
spreading. This study assesses the manifestation’s pattern frequency
and significance of ACAOS across different ages.
Method: We retrospectively reviewed imaging and clinical data,
stratifying patients by age to identify age-specific patterns in the
condition’s manifestation. A total of 162 patients diagnosed with
ACAOS through coronary CT were included; 67.9% were male,
with a median age at presentation of 19.4 years. The most preva-
lent anomalies were the right ACAOS (62.3%), followed by the
left ACAOS (30.2%) and circumflex anomalous origin (7.4%).
High-risk anatomical features included: interarterial course
(74%), intramural course (58%), and slit-like ostium (53.7%). An
ischemic presentation occurred in 40.7%, with 14% experiencing
major cardiac events (myocardial infarction, exertional syncope,
aborted sudden cardiac death).
Results:We identified an age cut-off of 30 years related to a symp-
tomatic presentation in ACAOS. The patients> 30 years old had a
significantly more frequent presentation with angina (33% vs
18.5%, p<0.001) and acute coronary syndrome (10% vs 2.2%,
p=0.03), whereas those < 30 years were more frequently asymp-
tomatic at the diagnosis (53% vs 29%, p=0.008). Risk factors asso-
ciated with an ischemic presentation were age at diagnosis
(OR:1.035, p<0.0009), slit-like ostium (OR:2.5, p=0.007), intra-
mural course (OR:2.3, p=0.013) and interarterial course (OR:2.4,
p=0.028). Variables associated with major cardiac events were
proximal vessel diameter (OR:1.23, p=0.036) and left ACAOS
(OR:3, p=0.017), although left ACAOS resulted in being a risk
factor for major cardiac events (OR 3.3, p:0.016) at multivariable
analysis.
Conclusions: The ACAOS in the pediatric and adult populations
have significantly different presentation modalities. In particular,
adults with an age > 30 years had higher rates of ischemic
manifestation. In addition to the known anatomical risk factors
(i.e. slit-like ostium, intramural course, interarterial course), age
at diagnosis is associated with an ischemic presentation, suggesting
that asymptomatic pediatric and young adult ACAOS requires
long–term follow-up because there may present ischemia at an
older age.

Keywords: ACAOS, cardiac ischemia.
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Figure 1

Course of ischemic sign and symptoms stratified by age group. It can be observed that after the 
age of 30, there is an increase in the incidence of ischemic presentation

Table and figures describing the clinical characteristics, NeoDoppler findings and 
interventional history (Table 1), right and left ventricular outputs calculated by 
Echocardiography (Figure 1), and NeoDoppler parameters measured on infant SK6 (Figure 2)
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PP-067
Premature closure of the ductus arteriosus in a newborn,
challenges of diagnosis. clinical case report
Andriana Malska1, Olha Kuryliak2, Andriy Kurkevych3 and
Tetyana Burak4
1Department of Propedeutics and Pediatrics andMedical Genetics, Danylo
Halytskyy Lviv National Medical University; 2Department of Pediatrics,
Lviv Regional Children`s Hospital OHMATDYT; 3Scientific and
Diagnostic Department, Uklrainian Children’s Cardiac Center;
4Diagnostic Department, Western Ukrainian Specialized Children’s
Medical Centre

Background and Aim: Premature closure of the ductus arteriosus
(DA) is rare and without prenatal sonography its diagnostics
may be complicated. Premature closure of the DA causes increased
pressure in the right ventricle, resulting in right ventricular hyper-
trophy (RVH) and pulmonary hypertension (PH) and can be fatal.
Our aim is to present a clinical case of a newborn admitted to
NICU with respiratory distress and diagnosed with severe RVH
and PH, caused by premature closure of the DA.
Method:A newborn boywas admitted to the neonatal ICU 5 hours
after delivery with severe respiratory failure. Frommaternal history
it is known that themother has suffered from viral infection a week
before labor, which was treated with high doses of over-the
counter ibuprofen. Additionally, alcohol consumption and smok-
ing during pregnancy were disclosed. Prenatal sonography before
labor was not performed. On examination: a neonate appeared
acutely ill, presenting with respiratory failure and was oxygen
dependent. Chest retractions, peripheral cyanosis were evident.
On auscultation: bronchial breathing, coarse crackles, and 3\6 sys-
tolic ejection murmur were auscultated.
Results:Chest roentgenography showed cardiomegaly and areas of
consolidation at the right lobe of the right lung. Therefore, con-
genital pneumonia was suspected. Echocardiography was per-
formed due to the cardiomegaly and revealed severe
hypertrophy of the right ventricular wall – 0.7 mm (Z-score
+3,45), moderate tricuspid insufficiency with right ventricular
pressure of 70 mmHg. Atrial septal aneurysm without perforation
was visualized and no detectable flow through the DA was found.
Coarctation of aorta was ruled out, therefore, a premature closure
of PDA as a cause of RVH was suspected. The infant was placed
on CPAP, his general state improved and RVH was resolved dur-
ing the following weeks.
Conclusions: Fetal premature DA closure may cause symptoms of
circulatory failure and even result in intrauterine death. This
pathological process can be either idiopathic or could be explained
either by abnormally low levels of circulating prostaglandin or
maternal intake of prostaglandin synthase inhibitors, as was in
our case. Prenatal ultrasound plays an important role in diagnosis.
Urgent cesarian section may improve neonatal condition.

Supplemental oxygen and time are the needed treatment for
RVH to resolve.

Keywords: patent ductus arteriosus, premature closure, right ven-
tricular hypertrophy, pulmonary hypertension, newborn, prosta-
glandin

PP-068
Hypoattenuated leaflet thickening after transcatheter
pulmonary valve implantation with the venus p-valve:
A call for action
Paolo Spagnolo1, Francesca Bevilacqua2, Noemi Perillo3, Angelo
Fabio D’aiello2, Ludovica Bognoni2, Paolo Ferrero2, Giulia Pasqualin2,
Angelo Micheletti2, Diana Gabriela Negura2 and Massimo Chessa2
1Unit of Radiology, IRCCS Policlinico San Donato, San Donato
Milanese, Milano 20097, Italy; 2Adult Congenital Heart Disease Unit,
Pediatric and Adult Congenital Heart Centre, IRCCS-Policlinico San
Donato, Milano, 20097, Italy; 3Vita Salute San Raffaele University,
Milano, 20132, Italy

Background and Aim: The Venus P-valve is a recently developed
self-expanding valve, designed to be implanted in dilatated native
right ventricle outflow tracts (RVOTs). The optimal antithrom-
botic therapy after successful transcatheter pulmonary valve
implantation (TPVI) with this valve remains unclear. Subclinical
leaflet thrombosis, detected as a hypoattenuated leaflet thickening
(HALT) on computed tomography (CT), can be associated with
reduction of leaflet motion (RELM), increased gradients, and
adverse clinical outcomes. The study aimed to assess the incidence
of HALT and RELM after TPVI with the Venus P-valveTM.
Method: In this retrospective study, data on patients undergoing
TPVI with the Venus P-valveTM between January and April
2023 was analyzed. After the procedure, the single antiplatelet
therapy (aspirin, 100 mg daily) was prescribed for at least 6 months,
except for patients on life-long oral anticoagulation therapy who
continued with the anticoagulation only. CT was performed
6 months after-TPVI. Documentation of HALT was defined as
hypo-attenuated thickening with or without rigidity of one or
more cusps.
Results: In the study period 8 patients received a Venus p-Valve.
Seven patients performed CTA (mean age 46 ± 13 years, including
4 females). Five patients were discharged on aspirin and 2 patients
on anticoagulation therapy. CTA identified HALT of at least one
leaflet in 5 patients while of all three leaflets in 2 patients (Figure 1).
Leaflet rigidity was seen in 3 patients and in 90 % of the cusps
where HALT was identified. Between the two patients without
HALT, only onewas on anticoagulant therapy. Themean pressure
gradient was 10±3 mmHG on the echocardiogram at 6 months
after the procedure. Only one patient with HALT developed
mild-to-moderate pulmonary regurgitation. None of the patients
showed clinical symptoms of aggravated heart failure or thrombo-
embolism on CT.
Conclusions: The Venus P-valveTM is a self-expendable valve that
can be implanted successfully in patients with significant pulmo-
nary regurgitation and large RVOT. The incidence of HALT
and RELM was significant in our population. Further studies
are necessary to confirm this phenomenon in patients after
TPVI with Venus p-valve, to identify any predictors and, to
understand its clinical and evolutionary significance.

Keywords: Venus P-Valve, transcatheter pulmonary valve
implantation, antithrombotic therapy
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PP-069
Agenesis of the left pericardium: And yet it moves!
Angelo Placci1, Alessandro Palumbo2, Sergio Suma1, Jacopo Tadonio1

and Giampaolo Niccoli1
1Department of Cardiology, Parma University Hospital; 2Department of
Radiology, Parma University Hospital

Background and Aim:We report a case of left pericardial agenesia in
a 61 year old man presenting palpitations, without syncope.
Clinical picture was not specific on clinical field: atypical chest
pain, systolic murmur 2/6 Levine on the second left interspace
were found.
Method: EKG showed sinus rhythm, clockwise deviation of axis in
the precordial leads. Frequent isolated polymorphic premature
extrabeats. Holter EKG was perfomed: frequent polymorphic
extrabeats (9834/24 ore) with some couplets and triplets, without
sustained ventricular tachycardia episodes. Starting metoprolol 100
mg per day the arrhythmic burden decreases significantly. Chest
X-ray showed marked levocardia and dilatation of pulmonary
trunk. Levoposition of the heart, lung interposition between the
diaphragm and the base of the heart and between the aorta and
pulmonary artery. Echocardiography showed a classic abnormal
swinging motion of the heart in the chest, a paradoxical ventricular
septal movement, apparent right-sided heart enlargement, with
unusual bulging of the apex of the right ventricle.
Results: Magnetic resonance imaging (currently the gold standard
for diagnosing) confirmed the absence of the left pericardium, and
a left pericardial agenesia diagnosis was performed.

Conclusions: Patients have a similar life expectancy to those without
pericardial defects; however in rare cases, herniation and strangu-
lation of cardiac chambers can be life threatening and lead to sud-
den cardiac death.

Keywords: Left pericardial agenesis, Echocardiography,
Magnetic Resonance Imaging

PP-070
4D flow MRI in patients with univentricular hearts fol-
lowing TCPC: Correlation of kinetic energy with other
functionional properties
Anja Hanser1, Melanie Hofmeister1, Petros Martirosian2, Fritz Schick2,
Michael Hofbeck1, Andreas Hornung1, Renate Kaulitz1,
Patrick Krumm3, Konstantin Nikolaou3, Jürgen Schäfer3,
Johannes Nordmeyer1 and Ludger Sieverding1
1Department of Pediatric Cardiology, University Children’s Hospital,
University of Tübingen, Tübingen, Germany; 2Section on Experimental
Radiology, University Hospital of Tübingen, Tübingen, Germany;
3Department of Diagnostic and Interventional Radiology, University
Hospital of Tübingen, Tübingen, Germany

Background and Aim: In this study, we measured kinetic energy
(KE) by means of 4D MRI in the ventricles of patients with uni-
ventricular hearts after total cavopulmonary connection (TCPC).
The results were correlated to stroke volume (SV), enddiastolic
volume (EDV), endsystolic volume (ESV), body surface area
(BSA) and ejection fraction (EF).
Method: We prospectively examined 33 patients aged
19.8(14.6;30.2) years [median(Q1;Q3)] 14.3(9.7;24.9) years after
TCPC surgery with a 4D-Flow sequence on a 3.0 TMRI scanner.
Examinations in coronal orientation were performed with respi-
ratory gating, voxel size 2.5 mm3, FoV 300 x 400 x 160 mm3
(covering the heart and the proximal great vessels). Scan time
was 19:43 [15:01;22:35] mins. The ventricle was segmented and
the kinetic energy was calculated using a post-processing software.
Over one cardiac cycle 20 measuring points were calculated and
divided in systole, early-diastole and late-diastole. Values of kinetic
energy were correlated to stroke volume (SV), enddiastolic vol-
ume (EDV), endsystolic volume (ESV), body surface area (BSA)
and ejection fraction (EF). Statistical analysis was performed using
Pearson´s correlation (r) with r>0.5 indicating a significant
correlation.
Results: Average KE over the entire cardiac cycle was correlated to
SV (r=0.804*, p=<0.001), to EDV (r=0.674*, p=<0.001), to
ESV (r = 0.516*, p=0.002), to BSA (r = 0.440, p=0.010) and
to EF (r=-0.068, p=0.708). Average KE in systole was correlated
to SV (r=0.695*, p=<0.001), to EDV (r=0.422, p=<0.015), to
ESV (r=0.237, p=0.184), to BSA (r=0.456, p=0.008) and to EF
(r=0.079, p=0.663). Average KE in diastole was correlated to
SV (r=0.743*, p=<0.001), to EDV (r=0.775*, p=<0.001), to
ESV (r=0.674*, p=<0.001), to BSA (r=0.328, p=0.063) and
to EF (r=-0.203, p=0.258).
Conclusions: In our cohort, statistically significant correlations were
found between KE and SV, EDV and ESV. Overall, the highest
correlation was found between average KE over the entire cardiac
cycle and SV. Thus, higher values of KE were associated with a
larger stroke volume, and vice versa. Further investigations will
be required to use KE as a new marker to describe Fontan
haemodynamics.

Keywords: 4D-Flow, TCPC, kinetic energy
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PP-071
Assessment of the aortic wall parameters in children with
normally functioning bicuspid aortic valve
Anna Prowotorow Iwanikowicz, Radosław Pietrzak and Bożena Werner
Department of Pediatric Cardiology and Genaral Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim: Clinical presentation of bicuspid aortic valve
(BAV) provides to BAV-related aortopathy. The gradual dilation
of aortic dimensions increases the risk of dissection. Abnormal his-
topathological structure of the aortic wall may cause irregular hae-
modynamic parameters of the wall including distensibility, stiffness
index and aortic strain.
Method: Study group (SG) of 46 children with BAV and control
group (CG) of 34 healthy children didn’t differ statistically for:
age, body weight, height, BSA, HR or BPs and BPd. Both SG
and CG were divided into 2 groups: under and over 11 years of
age. The TTE protocol included M-mode scan of the aorta on
the three levels: aortic root (AR), ascending aorta (AA) and aortic
arch to assess systolic (AoDS) and diastolic (AoDD) diameters on
every level and in 15 heart cycles. In offline analysis mean values of
diastolic and systolic diameter for each level were obtained. Blood
pressure (BPs and BPd) were measured during the M-mode
recording. The Stiffness Index (SI), Distensibility Index (DI) and
Aortic Strain for three levels were calculated based on formulas:
DI=2(AoDS-AoDD)/((BPs-BPd)×AoDD), SI=logBPs/BPd/
[((AoDS-AoDD))/AoDD]×10^(-3), Strain(%)=100×((AoDS-
AoDD))/AoDD.
Results: Analysis revealed statistically higher aortic SI, reduced
aortic DI and its Strain on the AR and AA levels in children with
BAV compared to the CG in both younger and older children
(p<0.05 for all analyses). No statistically significant differences
were observed depending on sex (p>0.05). Comparing both
groups of children with BAV: under and over 11 years of age,
for aortic SI, DI and strain, no statistically significant differences
were revealed for the aortic SI and strain, while the DI-2 was lower
in older than in younger children (p= 0.044). A two-way analysis
of variance revealed that the difference in the DI-2 level between
older and younger children was higher in the CG than in the SG
(weak/medium effect). A negative correlation was obtained
between DI-2 and BSA, p=0.021, tau-b=-0.15.
Conclusions: Impaired parameters of the aortic wall in BAV subjects
are present since the earliest years of life, and the DI of the AA level
deteriorates with age. BSA affects the DI of the AA, which is a
valuable indicator for formulating healthy lifestyle
recommendations.

Keywords: Bicuspid aortic valve, stiffness index, distensibility
index, aortic strain.

PP-074
Early detection of cardiac dysfunction in children with
organic acidurias: An assessment using the two-dimen-
sional strain
Bastien Moysset1, Celia Hoebeke2, Brigitte Chabrol2, Guillaum Carles1,
Caroline Ovaert1 and Fedoua El Louali1
1Paediatric and Congenital Cardiology Department, La Timone
University Hospital, Marseille, France; 2Reference Center for Inherited
Metabolic Diseases, La Timone University Hospital, Marseille, France

Background and Aim: Organic acidurias (OADs) are primarily rep-
resented by propionic acidemia (PA) and methylmalonic acidemia
(MMA). Cardiac complications are well-documented in propionic
acidemia, and there are few reported cases of cardiomyopathies in

methylmalonic acidemia. The aim of our study is to evaluate the
left ventricle global longitudinal strain (LV GLS) in MMA and PA
patients, compare it with the left ventricle ejection fraction (LVEF)
method and compare it to the pediatric general population data.
Method: In this monocentric retrospective study, 26OADs patients
of la Timone University Hospital were included. Demographic,
clinical, electrocardiographic and echocardiographic (LVEF, LV
GLS) data from October 2022 to July 2023 were collected.
Mean LV GLS in MMA and PA patients were compared to LV
GLS in the pediatric general population.
Results: LVEF was similar between MMA and PA patients and in
normal range (66,27 %± 6,24 vs 61,41 %± 11,02; p = 0.18). LV
GLS was significantly lower in PA patients than in MMA patients
(-15,82% ± 5,89 vs -21,19% ± 3,57; p = 0.015). LV GLS was sig-
nificantly lower in PA patients than in the general pediatric pop-
ulation (p = 0.03).
Conclusions:To our knowledge, this is the first study comparing LV
GLS between MMA and PA patients, and with the general pedi-
atric population. Patients with propionic acidemia may have
impaired global longitudinal strain even if their LVEF is normal.
GLS is a useful tool for cardiac follow-up in pediatric patients with
OA and could detect early cardiac dysfunction in those patients,
leading to major therapeutic decisions.

Keywords: Organic aciduria, propionic academia, methylma-
lonic academia, global longitudinal strain, cardiac strain
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Potential use for strain in the diagnosis and follow up of
kawasaki disease
Carlos Baena-Palomino1, Ana Castellano-Martínez2 and
Moisés Rodríguez-González1
1Department Pediatric Cardiology, Hospital Universitario Puerta Del
Mar, Cádiz, España; 2Department Pediatric Nephrology, Hospital
Universitario Puerta Del Mar, Cádiz, España

Background and Aim: The detection of myocardial dysfunction by
conventional echocardiography is unusual and challenging in
Kawasaki disease (KD). We present two cases where the measure-
ment of global longitudinal strain of the left ventricle (GLS) by
speckle tracking echocardiography (STE) allowed to detect sub-
clinical myocardial dysfunction in both, acute and chronic stage
of the disease.
Method:The first case was a 9-year-old female with a clinical kawa-
shock, and mild coronary aneurysm at anterior descending coro-
nary artery (ADCA) but normal EF (67%) on echocardiography.
Subclinical myocardial dysfunction was proven by STE
(Figure 1). Both findings resolved during acute phase after receiv-
ing standard Kawasaki therapy. (IVIG plus steroids). The second
case was an 18-year-old male with a Kawa-shock when 8 years-
old and a giant aneurysm in ADCA and a moderate aneurysm
at circumflex coronary artery as sequelae. During follow-up he
was always asymptomatic with normal serial echocardiograms
(except for aneurysms), treadmill tests and cardiac MRI.
Evaluation with STE demonstrated depressed myocardial function
at territories irrigated by those coronaries (Figure 2).
Results: STE imaging has proven to be useful in the follow up
and the diagnosis of myocardial affection in patients with
Kawasaki disease where conventional echocardiography shows
normal values even with coronary aneurysm. As we can see in
the cases the affection of the myocardium corresponds with the
cardiac magnetic resonance results as well as with the coronary
affected which irrigates the territories where we can find the
dysfunction.
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Conclusions: In Kawasaki disease the conventional echocardiogra-
phy is normal in most of the patients, however the STE measure-
ment allows to detect myocardial alterations previously unnoticed
being more sensitive and a fundamental factor in the diagnosis of
this and possibly other pathologies. In the follow up, it allows to
detect systolic dysfunction early in these patients, detecting if they
require myocardial remodelling treatment to maintain systolic
function several years after the acute onset of the pathology.
More studies are needed, with a longer follow-up and bigger sam-
ple size.

Keywords: Kawasaki disease, Stain, myocardial dysfunction,
echocardiography, imaging.
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PP-076
Sotalol as treatment of short QT syndrome
Carmen Gonzalez Mendez1, Barbara Fernandez Barrio2 and Aleida
Ibañez Fernandez2
1Universidad Autonoma de Barcelona, Hospital del Oriente de Asturias,
Hospital Central de Asturias, Oviedo, España; 2Hospital Central de
Asturias, Oviedo, España

Background and Aim: Short QT syndrome (SQTS) is a rare inher-
itable cardiac channelopathy presenting as a sudden cardiac death
(SCD) in 34% of patients. SQTS is characterized by an abnormally
short QT interval and an increased risk of ventricular and atrial

arrhythmias. Diagnosis is based on an electrocardiogram, symp-
toms (palpitations or SCD) and genetic tests. Only 25% of patients
have a positive genetic test. Five subtypes of SQTS have been
described. ICD is the main treatment of these patients but in child-
hood pharmacology therapy could be indicated. Quinidine has
been described as an effective treatment but has many side effects.
Sotalol has also been used in these patients and with less side effects
but is not recommended in SQTS1 (KCNH2mutation).We stud-
ied the effect of sotalol in a patient diagnosed with SQTS.
Method:One patient of 2.5 years old with diagnose SQTSwas ana-
lysed. The patient had been referred at age of 12months because of
a heart murmur and have been diagnosed with a muscular ven-
tricular septal defect and short QT interval on electrocardiogram
(338ms). The patient was asymptomatic. Genetic test showed
KCNJ2 mutation (pAsp172As) (SQTS3). No family history of
SCD was reported. Parents have a normal electrocardiogram.
Quinidine was refused as an initial treatment because of its side
effects. ICDwas not indicated.We decided to use sotalol as a phar-
macological treatment of SQTS.
Results: Sotalol was initiated a 30mg/m2/8h and increased since
35mg/m2/8h. Slight prolongation of QT interval was observed
(2,9%) respect to baseline. No side effects were showed, including
arrhythmic events.
Conclusions: SQTS is a rare cardiac channelopathy with an
increased risk of ventricular and atrial arrhythmias. ICD is themean
treatment but in childhood pharmacological treatment could be
used. Although quinidine is the most used drug in these cases, sota-
lol could become a competitive option especially in other subtypes
of SQTS.

Keywords: SQTS, sotalol.
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PP-077
4D Echocardiography: Left ventricle normal volumes
Carmen Gonzalez Mendez1, Anna Sabaté Rotes1, Gemma Giralt2,
Paola Dolader2, Queralt Ferrer2, Ferran Gran Piña1, Pedro Betrian2 and
Ferran Roses Noguer1
1Pediatrics cardiology, Vall d hebron Hospital, Barcelona, Spain.
Autonomous University of Barcelona, Barcelona, Spain; 2Pediatrics car-
diology, Vall d hebron Hospital, Barcelona, Spain

Background and Aim: Left ventricle (LV) evaluation is essential for
diagnosis, treatment, and prognostic of congenital heart diseases.
4D echocardiography (4D-ECHO) has become a significant
advance in the field of cardiac imaging, being an innovative option
in pediatric patients. However, there are few studies that include
children and no standardized normality values are available. The
main objective of this study was to establish normal LV values
in pediatric patients using 4D-ECHO, compared to 2D-ECHO
Method:Observational, analytical, and cross-sectional study carried
out in a tertiary children’s cardiology hospital from November
2021 to May 2022. We included patients with a normal LV and
weight less than 40 kg. Demographic, electrocardiographic and
echocardiographic (M mode, 2D and 4D) data were collected.
Results: A total of 133 patients were scanned, 10 patients were
excluded for not meeting the inclusion criteria, 11 had poor acous-
tic window and 4 were lost in the system. Finally, 108 patients
were analyzed, 59% were male. Mean age was 5.4 years (3,9
SD). Mean heart rate was 100bpm (27 SD) and mean blood pres-
sure was 102/60 mmHg (9.3/ 7.7SD), 97% had sinus rhythm.
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STE of both patients

First image corresponds with STE in the first case (SLG -12%) with hypokinesia areas at 
anteroseptal and posteroinferior level (Corresponding with the anterior descending artery). Two 
weeks after the acute onset the STE normalized being the patient asymptomatic. Second image 
corresponds to the STE of the second patient after 10 years follow up still presenting GLS 
diminishment (-15%) and in the bull´s eye image red areas of ventricular disfunction in the
affected coronary (Anterior descending and circumflex artery) areas of myocardial irrigation. 
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Normality values were established corrected for age, weight,
height, and body surface area (by Haycock` formula).
Statistically significant correlation was observed between the mea-
surement of LV volumes in 4D-ECHO and manual and semi-
automatic 2D (p<0.01), as well as in the measurement of ejection
fraction by 4D-ECHOwith manual (p=0.05) and semi-automatic
2D (p<0.01).
Conclusions:Normal LV values were obtained in 4D-ECHO with
good correlation with other echocardiographic modalities. The
establishment of these values could be useful in the assessment
of pediatric patients, due to the reproducibility and accessibility
of this technique.

Keywords: left ventricle, 4D-echocardiography, 2D-ecochar-
diography

PP-078
Establishing the local paediatric reference range for T1, T2
parametric maps in a local chinese population
Milly Tung Chiu, Elaine Yl Kan and Carol Wk Ng
Department of Radiology, Hong Kong Children’s Hospital, Hong Kong
Special Administrative Region, China

Background and Aim:According to the joint consensus statement by
the Society for Cardiovascular Magnetic Resonance (SCMR) and
the European Association of Cardiovascular Imaging (EACVI) on
cardiovascular magnetic resonancemapping of T1 and T2, it is rec-
ommended to generate machine-specific local reference ranges.
We aim to do that at the local children’s hospital, which is the
tertiary referral center for all paediatric cardiology cases in the
region.
Method:TheHong KongChildren’s Hospital conducted a study to
establish local reference ranges for T1 and T2 parametric maps on
their 1.5T MRI system (Aera, Siemens Medical Solutions,
Erlangen, Germany). They recruited 18 healthy pediatric
Chinese volunteers, with a mean age of 10.5 +/- 3.2 years old.
The participants’ mean heart rate was 84 +/- 13.8 bpm. T1 map-
ping was performed using a modified Look-Locker inversion
recovery (MOLLI) sequence, and T2 mapping was done using a
gradient echo pulse sequence. Two experienced cardiac imagers
analyzed the images.
Results: The mean T1 mapping value obtained was 981 +/- 47
msec (mea +/- standard deviation), while the mean T2 mapping
value was 48 +/- 3 msec. The researchers compared their local
mean T1 mapping values with those published by other centers
and found them to be similar, although their standard deviation
was larger due to the smaller sample size. The local T2 parametric
mean and standard deviations were similar to published pediatric
references.
Conclusions: In conclusion, this study provides local reference
ranges for T1 and T2 parametric maps on a 1.5TMRI system using
a cohort of healthy pediatric Chinese volunteers. These findings
contribute to the quantitative usage and reporting of T1 and T2
mapping data in their clinical setting in Hong Kong.

Keywords: Parametric mapping T1, T2 reference range

PP-079
CMRpredictors of the right ventricle end diastolic pressure
in repaired tetralogy of fallot: A new CMR approach
Chiara Marrone1, Marialuisa Parisella1, Giovanni Aquaro2,
Angelo Monteleone3, Giuseppe Santoro1, Alessandra Pizzuto1,
Pierluigi Festa3 and Lamia Ait Ali4
1Pediatric and ACHD Department, FTGM, Massa Carrara, Italy;
2Radiological Department, Santa Chiara University, Pisa, Italy;
3Radiological Department, FTGM, Massa Carrara, Italy; 4Institute of
Clinical Physiology, CNR, Pisa, Italy

Background and Aim: BACKGROUND: In patients with repaired
Tetralogy of Fallot (rTOF), poor outcomes are associated with
progressive biventricular systolic and also diastolic dysfunction.
However, definition of RV diastolic function is still challenging.
AIM: To identify non-invasive CMR parameters predictors
of RV end diastolic pressure (RVEDP) invasively measured at
catheterization (CC), by introducing a new method of diastole
evaluation, based on the simultaneous analysis of bi-atrial and
bi-ventricular volumes variation across the cardiac cycle.
Method: We identified rTOF patients who underwent CC and
CMR. In addition to standard CMR parameters, we analyzed dia-
stolic function parameters from right and left atrial and ventricular
volume/time (V/t) curves, derived from the volume curves (dV/
dT) and correlated them with RVEDP (Fig.1). Furthermore, we
identify CMR parameters associated with RVEDP ≥ 12 mmHg.
Results: This study included 35 patients (18 males, age 31 ± 15
years) with rTOF and 14 age-matched controls. Mean follow-
up time at study entry from primary repair was 27.6 ± 11.6 years.
Compared with control group, rTOF patients showed an opposite
behavior of CMR parameters between right and left chambers:
RV demonstrated prevalent systolic dysfunction (lower RVEF
and elastance), whereas left chambers showed impaired LV filling,
with significantly higher isovolumetric pulmonary veins transit
ratio (IPTR). Moreover, a linear inverse relation was found
between RVEDP and parameters describing both RV systolic
function (i.e elastance and cardiac index) and diastolic function
(RV atrial-peak filling rate and isovolumetric caval vein transit vol-
ume). Patients with RVEDP ≥ 12 mmHg showed abnormal RV
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relaxation (lower RA emptying fraction; lower ICTV) and LV
passive filling (greater LAVi conduit; higher LA early-peak emp-
tying rate index). Based on univariate analysis, a score system was
generated, including LAmax Vi, LA reservoir peak Vi, LA conduit
peakVi, LA booster peakVi. The score system demonstrated 100%
sensitivity and 87% specificity to predict MACE.
Conclusions: The analysis of ventricular and atrial V/T curves
showed pathophysiological insights of biventricular dysfunction
in rTOF: progressive RV systolic dysfunction, while diastolic dis-
function is the main adaptation change of the left heart. Moreover,
parameters of left atrial diastolic function are prognostically asso-
ciated with MACE in this selected population.

Keywords: repaired Tetralogy of Fallot. diastolic function, car-
diac magnetic resonance, end diastolic pressure

PP-080
Organisation of paediatric echocardiography laboratories
and Governance of echocardiography services and training
in Europe
Massimiliano Cantinotti1, Inga Voges2, Owen Miller3,
Francesca Raimondi4, Heynric Grotenhuis5, Tara Bharucha6,
Almundena Ortiz Garrido7, Emanuela Valsangiacomo8, Arno Roest9,
Jan Sunnegårdh10, Thomas Salaets11, Henrik Brun12, Diala Khraiche13,
Michael Steimetz14, Kai Thorsten Laser15,16, Iolanda Muntean17,
Andriana Anagostopoulou18, Maria Sjoborg Alpman19, Tiina Ojala20,
Misha Bhat21, Peter Olejnik22, Julie Wacker23, Beatrice Bonello24,
Tristan Ramcharan25, Gerald Greil26, Jan Marek24, Giovanni
Di Salvo27 and Colin J. Mcmahon28
1Fondazione CNR-Regione Toscana G. Monasterio (FTGM), Massa,
Pisa, Italy, National Research Institute (CNR), Pisa, Italy; 2Department
for Congenital Cardiology and Pediatric Cardiology, University Hospital
Schleswig-Holstein, Campus Kiel, Germany; 3Department Paediatric
Cardiology, Evelina London Children’s Hospital, London, United
Kingdom; 4Division of Pediatric Cardiology, Meyer University Hospital,
Florence University, Italy; 5Department Pediatric Cardiology,
Wilhelmina Children’s Hospital/UMCU, Utrecht, The Netherlands;
6Department of Paediatric Cardiology, University Hospital Southampton,
UK; 7Department Pediatric Cardiology, Hospital Materno Infantil,
Malaga, Andalucia, Spain; 8Department of Paediatric Cardiology,
University Children’s Hospital Zurich, Switzerland; 9Department of
Pediatrics, Division of Pediatric Cardiology, Willem-Alexander
Children’s Hospital, Leiden University Medical Centre, Netherlands;
10Children´s Heart Centre, The Queen Silvia Children’s Hospital
Sahlgrenska University Hospital; 11Department Paediatric Cardiology,
University Hospitals Leuven, Belgium; 12Department of Paediatric
Cardiology, Oslo University Hospital, Norway; 13M3C-Necker Enfants
Malades, AP-HP, Paris, France; 14Department of Pediatric Cardiology
and Intensive Care Medicine (M.S.), University Medical Center, Georg-
August-University, Goettingen, Germany; 15Department of Congenital
Heart Defects, Heart andDiabetes Center, North RhineWestphalia Ruhr
University Bochum, Bad Oeynhausen, Germany; 16“Victor Babes”
UMF, IIIrd Pediatric Clinic, Louis Turcanu Emergency Children
Hospital, Timisoara, Romania; 17Clinic of Paediatric Cardiology,
Emergency Institute for Cardiovascular Diseases and Transplantation,
UMFST “George Emil Palade” Târgu Mureş. Romania; 18Aghia
Sophia Childrens Hopsital, Greece; 19Pediatric Cardiology, Astrid
Lindgren Children’s Hospital, Karolinska University Hospital,
Stockholm, Sweden; 20Department Pediatric Cardiology, Children’s
Hospital, Helsinki University Hospital, Finland; 21Department of
Pediatric Cardiology, Children’s Heart Center, Skåne University
Hospital in Lund, SE-221-85 Lund, Sweden; 22Department of Pediatric
Cardiology, Faculty of Medicine, Comenius University, Bratislava,
Slovakia; 23Pediatric Cardiology Unit, Department of Woman, Child

and Adolescent Medicine, Children University Hospital of Geneva,
Switzerland; 24Department Paediatric Cardiology, Great Ormond Street
NHS Trust, London WC1N 3JH; 25Birmingham Children’s Hospital,
England, United Kingdom; 26Department of Pediatrics, Division of
Pediatric Cardiology, UT Southwestern, Dallas, Texas, USA;
27Department Pediatric Cardiology, Padua, Italy; 28Department
Paediatric Cardiology, Children’s Health Ireland and Crumlin, Dublin
12, Ireland

Background and Aim: There is limited data on the organisation of
paediatric echocardiography laboratories in Europe. This study
sought to assess the current status of provision of echocardiography
services, training, quality improvement and research across
European paediatric cardiology centres.
Method: A structured questionnaire was circulated across all 95
European Association of Paediatric Cardiology (AEPC) affiliated
centres. The aims were to evaluate: 1) facilities in paediatric echo-
cardiography laboratories across Europe, 2) accredited laboratories,
3) medical/paramedical staff employed, 4) time for echo studies
and reporting, 5) training, teaching, quality improvement, and
research programs.
Results: Respondents from forty-three centres (45%) in 22 coun-
tries completed the survey (Figure). Thirty-six centres (84%) have
a dedicated paediatric echocardiography laboratory lab, only 5
(12%) of which were EACVI-AEPC accredited. The median
number of echocardiography rooms was 3 (range 1-12), and echo-
cardiography machines was 4 (range 1-12). Only half of all the
centres have dedicated imaging physiologists and nursing staff,
while the majority (79%) have specialist imaging cardiologist(s).
The median (range) duration of time for a new examination
was 45 (20-60) minutes, and for repeat examination was 20 (5
to 30) minutes. More than half of responders (58%) have dedicated
time slots for reporting, while the others report at the end of the
examination.
An organised training program was present in 33 centres (78%)
with 9 centres (23%) having a training “bootcamp” for new start-
ers, and 37% used a simulator for training. Forty-four percent
undertake quality assurance, and 79% perform research, of which
42% was funded. Published research on imaging was achieved in
71% of centres. Most of the respondents (59%) believe that
research in not well organized in Europe. They expressed a desire
for improving research through greater cooperation among centres
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with multicentre studies and registries, greater time for research,
funding, standardization and guidelines in imaging. Guidelines
for performing echocardiography were available in 32 centres
(74%).
Conclusions: Facilities, staffing levels, study times, standards in
teaching/training and quality assurance vary widely across paedi-
atric echocardiography laboratories in Europe. Greater supports
and investment to facilitate improvements in staffing levels, equip-
ment and governance would potentially help improve European
paediatric echocardiography laboratories.

Keywords: Paediatric Cardiology, Echocardiography,
Laboratories, Training, Education, Governance

PP-081
ECHO- and electrocardiographic findings in newborns
with inadequate intrauterine growth during pregnancy – a
copenhagen baby heart study
Emil Høygaard Nørskov1, Signe L Skjellerup2, Johan E Navne3, Raheel
A Raja4, Maria M Pærregaard1, Anna A Raja5, Kasper K Iversen1,
Henning Bundgaard5, Heather A Boyd6, Dorthe L Jeppesen7 and R.
Ottilia B Vøgg1
1Department of Cardiology, Herlev-Gentofte Hospital, Copenhagen,
Denmark; 2Department of Internal Medicine, Amager-Hvidovre
Hospital, Copenhagen University Hospital, Denmark; 3Department of
Intensive care, Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark; 4Department of Paediatrics and Adolescent
Medicine, Rigshospitalet, Copenhagen University Hospital, Copenhagen,
Denmark; 5Department of Cardiology, Rigshospitalet, Copenhagen
University Hospital, Copenhagen, Denmark; 6Department of
Epidemiology Research, Statens Serum Institut, Copenhagen, Denmark;
7Department of Paediatrics, Amager-Hvidovre Hospital, Copenhagen
University Hospital, Denmark

Background and Aim: Being born small for gestational age (SGA,
birthweight <10th percentile) is associated with both increased
neonatal mortality and cardiovascular disease later in life.
Associations with fetal growth restriction (FGR, birthweight
<3rd percentile) are particularly strong. Echocardiographic studies
with up to 200 participants have shown that SGA and FGR are
associated with structural and morphological alterations in the
neonatal heart and fetal electrocardiography (ECG) studies have
reported alterations in the fetal cardiac conduction system. We
investigated associations between FGR, SGA, and echo- and
electrocardiographic parameters in a large population-based
cohort of newborns.
Method: The Copenhagen Baby Heart Study is a population-based
cohort study with prenatal inclusion and postnatal cardiac exami-
nation including echocardiography and 8-lead ECG of more than
25,000 infants born in the period 2016-2018. Usingmultiple linear
regression, we compared left ventricular echocardiographic
parameters and ECG measurements in newborns with FGR
(n=972) and SGA (birthweight ≥3rd and <10th percentile,
n=2,106) with measurements in infants born appropriate for gesta-
tional age (AGA, birthweight≥10th percentile and<90th percen-
tile, n=20,468).We adjusted our analyses for sex, gestational age at
birth, weight, length, and age at cardiac examination.
Results:Newborns with FGR or SGA had significantly smaller left
ventricular (LV) posterior wall thicknesses and volumes, compared
with infants born AGA (mean adjusted differences: -0.05 and -0.04
mm); interventricular septal diameter was markedly smaller in
newborns with FGR than for infants born SGA (mean adjusted
difference: -0.04 mm). Both groups also had shorter uncorrected
QT intervals, although once QT intervals were corrected for heart

rate, only FGR remained associated with shorter QT intervals
(mean adjusted difference, QTc Fridericia: -2.32 ms). Infants born
with SGA also tended to have reduced amplitudes of theR- and S-
waves in V6 and larger amplitudes of the S-wave in V1 compared
with children born AGA (Table 2).
Conclusions: Even after adjustment for their smaller sizes,
newborns with FGR and SGA have smaller LV dimensions and
differences in electrocardiographic parameters compared with
infants born AGA. Follow-up examinations of these children
are necessary to determine whether these abnormalities persist
beyond the neonatal period and how they implicate cardiovascular
health later in life.

Keywords: fetal growth restriction, intrauterine growth restric-
tion, small for gestational age, growth restriction, ECG, echocar-
diography

PP-082
Fetal 3D Cine cardiovascular mri: improved diagnostic
quality with region-optimized virtual coils
Marjolein Piek1, Johannes Töger1, Einar Heiberg1, Anthony H Aletras2

and Erik Hedström3

1Clinical Physiology, Department of Clinical Sciences Lund, Lund
University, Skåne University Hospital, Lund, Sweden; Department of
Clinical Physiology, Skåne University Hospital, Lund, Sweden;
Department of Biomedical Engineering, Faculty of Engineering, Lund
University, Lund, Sweden; 2Clinical Physiology, Department of Clinical
Sciences Lund, Lund University, Skåne University Hospital, Lund,
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Table 1 and Table 2

Table 1. Comparison of echocardiographic left ventricular measures in infants born with fetal 
growth restriction (n = 972) or small for gestational age (n = 2,106) and infants born appropriate 
for gestational age (n = 20,468 Table 2. Comparison of electrocardiographic measures in infants
born with fetal growth restriction (n = 544) or small for gestational age (n = 1,384) and infants
born appropriate for gestational age (n = 14,076). 
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Informatics and Biomedical - Imaging Technologies, Aristotle University of
Thessaloniki, Thessaloniki, Greece; 3Clinical Physiology, Department of
Clinical Sciences Lund, Lund University, Skåne University Hospital,
Lund, Sweden; Department of Clinical Physiology, Skåne University
Hospital, Lund, Sweden; Diagnostic Radiology, Department of Clinical
Sciences Lund, Lund University, Lund, Sweden; Department of
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Background and Aim: Fetal cardiovascular magnetic resonance
(CMR) imaging can assess congenital heart defects prenatally.
The first true fetal CMR 3D cine acquisition was developed to
overcome image planning challenges and to reduce examination
time (Piek et al., MRM 2022). However, increased image contrast
and temporal resolution are needed to translate the method to
clinical routine. The aim was to apply the Region-Optimized
Virtual (ROVir) coil combination method (Kim et al., MRM
2020) to the true fetal 3D cine CMR acquisition as to highlight
CMR signal from the fetus and particularly the fetal heart while
suppressing artefacts originating from maternal tissue and particu-
larly fat, which in turn is expected to increase diagnostic quality.
Method: Fetal CMR 3D cine data were acquired as previously
described (Piek et al., MRM 2022). In short, a transversal radial
slab-selective balanced steady-state free precession research
sequence with isotropic 1.9mm voxels was used (1.5T
MAGNETOM Aera, Siemens Healthineers, Germany) with
retrospective fetal cardiac gating (Northh medical GmbH,
Germany). Images were reconstructed using BART v0.8.00
(Uecker et al., ISMRM23:2486) and Matlab R2022b (The
MathWorks, USA), on a 16-core computing server. Images were
reconstructed from the same acquired data both with the standard
singular-value decomposition (SVD) and the ROVir methods.

Diagnostic quality with regards to tissue contrast between blood
pool and myocardium, function assessment, and presence of arte-
facts was graded 1–4; 4=’high diagnostic quality’, 3=’acceptable
diagnostic quality’, 2=’low diagnostic quality’, and 1=insufficient
diagnostic quality’.
Results: Seven fetuses were included (gestational week 32–38).
The ROVir reconstruction doubled temporal resolution from
66ms by SVD versus 33ms byROVir (i.e. 8 versus 16 time-frames
for one cardiac cycle). Figure 1 shows image quality for the stan-
dard SVD and ROVir reconstructions. Diagnostic quality was
higher for ROVir vs SVD reconstructions (3 [2.5–3] vs 2 [1–
2.5]; p=0.03).
Conclusions: Diagnostic quality and temporal resolution increased
using the ROVir reconstruction method. The improved image
contrast may be related to reduction of noise-like artefacts which
in turn also increases the perceived contrast-to-noise ratio. This
allows for improved appreciation of fetal cardiac function and
improved diagnostic quality.

Keywords: Prenatal diagnosis, CHD, 3D cine fetal CMR.

PP-083
Developing a new echo based 3-D-haemodynamic-simu-
lation software - first results determining the accuracy of
simulated QP:QS in Asd patients
Florian Groß, Raphael Seiler, Teresa Lerach, Robert Dragendorf,
Felix Berger and Stanislav Ovrutskiy
Department of Congenital Heart Disease – Pediatric Cardiology,
Deutsches Herzzentrum der Charité, Berlin, Germany

Background and Aim: With our vision of a simple, echo-based
method to a more personalised, but still time- and cost-efficient
digital solution for paediatric cardiology, we developed a virtual
haemodynamic 3-D heart model (Figure 1). Measuring the shunt
volume (Qp:Qs) in transthoracic echocardiography (TTE) has
shown to overestimate Qp:Qs.We aim for better anatomical visu-
alization of the defect and haemodynamic assessment of cardiac
load via Qp:Qs calculation using a virtual 3-D model. This can
improve the understanding of the pathology for patients, parents
and medical professionals using.
Method: A single centre retrospective study was conducted. ASD
patients planned for interventional closure via cardiac catheterisa-
tion at our institution were included (n=10, mean age: 16.26 (3.36
- 57.92), mean weight: 33.53 kg (13.4kg – 70kg). Qp:Qs was
determined using echocardiography by measuring left and right
ventricular outflow tract diameters and the left and right subvalv-
ular velocity time integral. A 3-D-heamodynamic-heart model
was created for every patient. The Qp:Qs calculated by the 3-
D-model was then compared to the Qp:Qs from the
echocardiography.
Results: The analysis has shown a good agreement between the
measured shunt volume in echocardiography (mean 1.87 ± 0.49
with a median value of 1.74) and the calculated shunt volume
of the 3-D-model (mean 1.67 ± 0.4 and a median value of
1.67) with a mean deviation of -8.2%.
Conclusions: The first “real-world” results of our echocardiography
based 3-D-haemodynamic-simulationsoftware demonstrates
encouraging preliminary results for calculating valid Qp:Qs values
in ASD patients. Inclusion of more patients is ongoing to prove the
statistical significance of the calculated shunt volumes. After further
fine-tuning of the model, bigger multicentre studies are planned
for clinical validation. The individual illustration of the pathology
and the surrounding structures can improve the visualization thus
the understanding of the pathology for physicians, students and
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Figure 1

Example images comparing the two image reconstruction methods. The top row shows images 
of a healthy fetus reconstructed using the SVD (left) and ROVir (right) methods in presence of 
maternal obesity. The bottom row shows images reconstructed using the SVD (left) and ROVir 
(right) methods in a fetus with suspicion of slight ventricular asymmetry. Note the improved 
image quality when using the ROVir method compared with the standard reconstruction using 
SVD.
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patients. It is an innovative, fast, non-invasive, and inexpensive
method, which can be used routinely as a multifunctional assistant
for TTE.

Keywords: 3-D Haemodynamic Simulation, Echocardiography
simulator, echocardiography 3-D simulation software, digital car-
diac model, digital twin

PP-084
A unique case of vascular ring with subclavian coarctation
Frank Han
Unversity of Illinois College of Medicine

Background and Aim: This case study is intended to share how sub-
clavian coarctation may occur simultaneously with a vascular ring.
This patient was originally referred as an outpatient for difficulty
taking solid feeds with echocardiogram results suggestive of a right
aortic arch from a prior evaluation. The child had been temporarily
transitioned to pureed foods because of the choking with solid
foods. She did also have a congenital scoliosis secondary to a spinal
abnormality which was being treated via bracing, through pediat-
ric orthopedics. Given speech delays, she was also referred to
genetics, whose evaluation was pending as of the time of writing
of this article. Physical examination was unrevealing.
Echocardiogram and cardiac CT were performed.
Method: Anytime a right aortic arch is found on echocardiography
with unclear assessment of the remainder of the head vessel
branching, congenital heart lesions and vascular rings should be
considered, especially with the history of repeated difficulty taking
solid foods. Right aortic arch with aberrant left subclavian, double
aortic arch, Tetralogy of Fallot, and other complete vascular rings
are highest in the list of considerations. EKG was unrevealing.
Echocardiogram was performed, which was suggestive of a right
aortic arch however not all branches of the transverse aorta could
be clearly visualized.
Results: She was referred for a cardiac CT to give definitive ana-
tomic analysis of the aortic arch. The CT revealed an aberrant left
subclavian, R aortic arch, left subclavian coarctation versus isola-
tion, and a diminished caliber of the entire left subclavian.
Conclusions: The patient was referred for surgical release of the vas-
cular ring. While it is typical for the right aortic arch and aberrant
left subclavian to be a vascular ring in the presence of a left sided
patent arterial duct, it is less common for there to be an outright
subclavian coarctation with diminished LSCA caliber. This diag-
nosis should be considered if the ligamentum arteriosum is tight
enough. The left subclavian did receive sufficient collateral flow

from the vertebral vessels, and so the cardiology team did not rec-
ommend reimplantation given no functional limitation of the left
arm.

Keywords: Vascular ring, subclavian coarctation
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Impaired cardiopulmonary exercise capacity in paediatric
fontan circulation - relation to pulmonary CMR 4D flow
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Background and Aim: Patients with Fontan circulation experience a
number of complications and comorbidities across a broad range of
end-organ systems. They show a restricted exercise ability, and
complications are closely linked to hemodynamic regulation of
the pulmonary blood flow and congestion of the venous system.
The aim of this study was to assess whether the pulmonary circu-
lation in children with Fontan type palliation, as measured by
CMR 4D flow, is associated with maximal oxygen uptake
(VO2max) as measured by cardiopulmonary exercise test (CPET).
Method: Twenty-one paediatric patients with Fontan circulation
admitted for annual cardiac follow up, were prospectively
included. Cardiac MR (CMR) including cardiac function, 4D
flow with total assessment of the Fontan circuit and CPET were
performed. Non-parametric correlations between flow, cardiac
function and exercise capacity were determined.
Results: Demographics and results are presented in Table 1.
Thirteen out of 21 patients performed both CPET and CMR.
VO2max was low as compared to normal reference standard,
but as expected for this patient group.
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Figure 1&2

Figure 1: Screenshot of the Nova Heart user interface. Pediatric heart in diastole with an 18 x 14 
mm ASD II. Qp (pulmonary blood flow in mL/min.), Qs (systemic blood flow in mL/min.), ASD 
(left to right shunt volume 22.9mL*60 bpm = 1374mL/min.). RA/RV (3D simulation of right atrium 
and ventricle) Figure 2: Line graph: Qp:Qs ratio - Nova Heart versus Qp:Qs ratio –
Echocardiography of 10 patients

Right aortic arch, aberrant left subclavian, with subclavian coarctation

Right aortic arch, aberrant left subclavian, with subclavian coarctation
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The pulmonary circulation as measured by 4D flow Qpv:Qs, was
associated to VO2max (R 0.7, p=0.02). Other specific 4D-flow
measurements, such as in the Fontan-tunnel, were not associated
with VO2max. However, single ventricle enddiastolic volume
(EDVI) was strongly associated with VO2max (R 0.7, p=0.03).
Conclusions: This small study show low oxygen uptake in children
with Fontan circulation. CMR 4D flow enabling multiflow assess-
ment, revealed a low Qpv:Qs as a marker of imbalance in the pul-
monary flow, which was associated with decreased oxygen uptake,
as was low EDVI. These findings indicate the importance of both
pulmonary flow balance and ventricular volumes for exercise
capacity in these patients.

Keywords: CMR, Fontan, CPET, 4D flow

PP-086
A case of anomalous origin of the right coronary artery
originating from the pulmonary trunk in the presence of
aorto-pulmonary window
Georgiana Maria Militaru1, Eliza Cinteza2, Georgiana Nicolae2,
Gabriela Duica2, Simona Pascu1, Andreea Botez1, Amelia Aria1 and
Alin Nicolescu1
1Department of Pediatric Cardiology, M.S Curie Emergency Clinical
Hospital for Children, Bucharest, Romania; 2Carol Davila University of
Medicine and Pharmacy, Bucharest, Romania

Background and Aim:Anomalous origin of the right coronary artery
from the pulmonary artery (ARCAPA) is a rare condition, with
prevalence reported less than 0.002%. ARCAPA diagnosis requires
expertise, as frequently the diagnosis pathway is challenging, in
presence of low burden of symptoms.
Method: We present the case of a twenty days old newborn,
referred to our clinic for feeding and breathing difficulties with
progressive onset started from day 7. The general clinical

examination revealed dry and dehydrated skin, tachypneea (respi-
ratory rate=50/min), along with an systolic cardiac murmur (V/
VI) at the left sternal border. Point-of-care analysis showed
increased increased NTproBNP 11.000pg/ml, negative
Troponine, while central laborabory tests revealed anaemia
(Hb=9g/dl) and no inflamatory syndrome. The electrocardiogra-
phy was unremarkable with synus tachycardia. The transthoracic
echocardiography showed aorto-pulmonary window, small atrial
septal defect (4 mm), diastolic flow in the interventricular septum
and dilation of the left coronary artery (3 mm). Additionally, sus-
picion of anomalous origin of the right coronary artery from the
pulmonary trunk was emerged (Figure 1).
Results: Patient was referred to cardiac surgery clinic, and the diag-
nostic of ARCAPAwas confirmed intraoperatory. The aorto-pul-
monary window was closed along with the right coronary artery
reimplantion in the anterior wall of the aorta.
Conclusions: This case is raising the importance of making a full
echocardiographyc study, by evaluating also the coronary arteries
when there is association with other cardiac deffects, such as aorto-
pulmonary window. Other important echocardiographic sign in
ARCAPA can be the presence of diastolic flow in the interventric-
ular septum (which can explain collateral coronary vessel
circulation).

Keywords: ARCAPA, aortopulmonary window, diastolic flow

PP-087
A case report of mitral valve apparatus calcification in a
childhood cancer patient treated with chemotherapy
Georgios Meridis and Antigoni Deri
Department of Paediatric Cardiology, Leeds, UK

Background and Aim:Cardiovascular disease following cancer treat-
ment with radiation and chemotherapy, in childhood, is a well rec-
ognised complication. These complications may not manifest for
many years, especially after receiving radiation in the chest area.
Manifestations such as heart failure and valvular disease may be
seen earlier with chemotherapy.
Method: We describe a case of mitral valve (MV) apparatus calci-
fication sparing the leaflets, in a patient previously treated for acute
lymphoblastic leukaemia (ALL) with chemotherapy.
Results: A 2-year-old girl was diagnosed with B-cell ALL.
Echocardiography before treatment showed a structurally normal
heart with good biventricular function. The mitral valve (MV)
apparatus was normal with no evidence of stenosis or regurgitation.
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Table 1

Figure 1

Echocardiography rising the suspicion of anomalous origin of the right coronary artery from the 
pulmonary trunk
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She was treated with dexamethasone, vincristine, daunorubicin,
pegaspargase and intrathecal methotrexate.
Her echocardiogram was repeated 4 months later and showed
multiple small, calcified areas on the chordae and tips of the pap-
illary muscles (PMs) of the MV with normal function of the valve,
no stenosis or regurgitation. Cardiac function remained normal.
The patient had frequent repeat echocardiograms which showed
similar appearances, with an otherwise well-functioningMV. Four
years later, echocardiographic findings remain unchanged, with
calcifications persisting on the chords and PMs but no compromise
of the valve function. Cardiac function has remained normal.
Conclusions:Valvular disease post chemotherapy seems to affect the
mitral valve more frequently, however there are very few reported
cases in children. We have identified two case reports of extensive
cardiac calcifications, including the MV, in a background of ALL,
both being at the acute phase and during induction therapy; one
patient had sepsis.
In our case, the patient developed isolated MV apparatus calcifi-
cations but no other complications and continues to be asympto-
matic with no haemodynamic compromise on follow up.

Keywords: mitral valve calcification, chemotherapy, ALL

PP-088
Comparing 3D cardiovascular mr angiography with 3D
bssfp whole heart imaging in congenital heart diseases: A
react study
Sukran Erdem, Gerald Franz Grail, Qing Zou, Tayaba Miah, Aya
El Jerbi, Jeanne Dillenback, Munes Fares and Mohammad
Tarique Hussain
Pediatric Cardiology, University of Texas Southwestern Children"s
Medical Center, Dallas, Texas, USA

Background and Aim: 3-Dimensional Whole Heart balanced
Steady-State-Free-Precession (3D bSSFP) Magnetic Resonance
(MR) imaging is reliable for congenital heart disease (CHD) assess-
ment, but field inhomogeneity-induced banding artifacts limit its

utility. This study assesses a 3D Whole Heart approach utilizing a
modified REACT (Relaxation Enhanced Angiography without
Contrast and Triggering) technology to enhance image quality
(IQ) for cardiac cardiovascular anatomy compared to conventional
3D bSSFP imaging.
Method: All scans were performed on a clinical whole-body 1.5 T
CMR system (Ingenia Philips Healthcare, Best, Netherlands). The
protocol included amodifiedREACT sequence and a standard 3D
SSFP sequence. The REACT sequence is modified with EKG
triggering in mid-diastole and respiratory navigator gating. The
3D single-phase SSFP sequence was respiratory-gated and
ECG-triggered at diastole’s end. The study involved 11 children
with CHD, IQ and contrast to noise ratios (CNR) for cardiac
structures and vessels. Pediatric cardiologists independently graded
IQ using a five-point system, with consensus grades. Cross-sec-
tional measurements cardiac structures and vessels were compared
between sequences using the Wilcoxon test for categorical data
and t-test for normally distributed variables.
Results: Mean CNR values significantly varied between the
REACT sequence and the 3D bSSFP Whole heart sequence
for different cardiac structures. Specifically, the REACT sequence
had higher CNR ratios in the right upper pulmonary vein (4.7 vs.
1.9), left lower pulmonary vein (7.8 vs. 4.1), and left atrium (11.4
vs. 9.3), all with p<0.05. Conversely, the 3D whole heart pulse
sequence showed significantly greater CNR in the right ventricle
(14.9 vs. 11.8, p=0.03). Regarding image quality, 3D whole heart
imaging outperformed the REACT sequence in several areas,
including the right atrium, right ventricle, main pulmonary artery,
left pulmonary artery, left atrium, and left coronary artery, all with
highly significant differences (p<0.05). In contrast, the REACT
sequence demonstrated superior IQ compared to 3D WH for
the aortic valve (p=0.04). Although the REACT sequence also
showed better IQ at pulmonary veins and the ascending aorta,
these differences were not statistically significant. All cross-sec-
tional measurements remained consistent between the two
sequences.
Conclusions: Modified REACT improves cardiovascular imaging
in CHD particularly of the pulmonary veins and the aorta com-
pared to traditional 3D bSSFP imaging.

Keywords: Magnetic resonance, image quality, REACT, 3D
bSSFP.

57th Annual Meeting of the AEPC S1619

Image 1

Mitral valve and calcifications of the apparatus. Top left: 2 chamber view. Top right: parasternal 
long axis view. Bottom left: parasternal short axis view. Bottom right: 3D view

Ascending aorta and pulmonary veins comparison between REACT and 3D b SSFP

REACT-CMRA provides better image quality particularly for the pulmonary veins. Although 3D 
bSSFP whole-heart imaging can visualize the thoracic vasculature, enhanced visibility of the 
ascending aorta can be attained using REACT.
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PP-089
Large tricuspid tumor in a child: Blood CYST
Gonzalo Cortazar Rocandio1, Almudena Ortiz Garrido1, Esteban
Sarria García2, Francisco Vera Puente2, Laura Caravaca Pantoja1 and
Lourdes Conejo Muñoz1
1Department of Paediatric Cardiology, Málaga Regional University
Hospital, Spain; 2Department of Heart Surgery, Málaga Regional
University Hospital, Spain

Background and Aim: Blood cysts of the heart are rare in adults.
They are relatively common in newborns, but in the majority
of cases they disappear spontaneously before the age of 6 months.
They are usually found in the heart valves. Most often blood cysts
are asymptomatic and are discovered incidentally on echocardiog-
raphy performed for other reasons. Occasionally, they may cause
valve dysfunction, and rarely embolization has been reported.
Method: We report a case of a 5-year-old male patient, asympto-
matic, that attended consultations to rule out cardiac disease due to
pectus excavatum.The patient had already attended at one month
of age due to a murmur, with normal echocardiography. In the
transthoracic ultrasound, a multicystic hypermobile mass was
observed in the right atrium adhered to the tricuspid valve with
a dimension of 2.5 cm, which generated mild tricuspid insuffi-
ciency. Transesophageal echocardiography was performed to bet-
ter identify themass in the right atrium, showing its adhesion to the
septal leaflet of the tricuspid valve, occupying almost the entire
valve orifice, with no associated lesions except for mild tricuspid
insufficiency.
Results: Given the size of the mass and the possibility of emboliza-
tion, surgical resection was performed, which passed without inci-
dent. A multilobulated pedunculated tumor with a cystic
appearance with blood content and implantation in the septal leaf-
let of the tricuspid of about 3x2cm was resected, with no residual
lesion in the tricuspid valve. Given the suspicion of a blood cyst, a
sample is sent to pathology that confirms the diagnosis.
Conclusions:Blood cysts of cardiac valves are un unusual finding but
may cause life-threatening complications, based in its location and
size. Because this is a rare finding, management should be individu-
alized based on presence of symptoms and complications associated
with the intracardiac cyst.

Keywords: Echocardiography, Tricuspid valve blood cyst

PP-090
The utility of three-dimensional strain echocardiography
in the assessment of left ventricular function in children
with benign arrhythmia
Halszka Kamińska1, Julia Haponiuk Skwarlińska2 and Bożena Werner1
1Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland; 2Department of Pediatric
Cardiology andGeneral Pediatrics, Doctoral School, Medical University of
Warsaw, Warsaw, Poland

Background and Aim: Strain echocardiography is sensitive method
of functional cardiac assessment, however the data on three-
dimensional (3D) strain utility in children are still scarse.
Paroxysmal non sustained supraventricular tachycardia and asymp-
tomatic single ventricular extrasystoly in children are considered
benign arrhythmias not affecting left ventricular function. The
aim of the study was to determine utility and sensitivity of left ven-
tricular function assessment in 3D-strain echocardiograpy in
patients with benign arrhythmia in comparison with healthy
population.
Method: Prospective study enrolled consecutive children with
structurally healthy hearts and history of non sustained supraven-
tricular tachycardia (nsSVT) in the past (no preexcitation in ECG)
or with asymptomatic ventricular extrasystoly (VEx, monomor-
phic single beats, <5% in 24 hours). In all patients 3D-echocardio-
graphic records were obtained and left ventricular function was
assessed using 4D LV-Analysis software (Philips Medical
Systems, USA) to calculate 3D average global longitudinal, cir-
cumferential and radial strain (LV-GLS, -GCS and -GRS). The
results were compared with healthy children matched by age
and sex.
Results: The studied group consisted of 20 children with nsSVT
(aged 7 -17 years, mean 12+4.6 years old) and 20 children with
VEx (aged 6 -15 years, mean 11+4.5 years old). All patients had
normal left ventricular ejection fraction (LVEF) in standard echo-
cardiography. Also in all children 3D LV-GLS, -GCS and -GRS
were within normal limits, however in comparison with healthy
patients the subgroup with nsSVT showed significantly lower val-
ues of LV-GLS (-21.7+4.6% vs -24.8+3.8%, p=0.007) and LV-
GRS (-40.5+5.4% vs -45.4+5.9%, p=0.010) while children with
VEx had lower LV-GLS (-20.7+6.1%, p=0.030), LV-GRS (-40.0
+7.3%, p=0.015) and LV-GCS (-25.1+4.4% vs -28.2+4.8%,
p=0.019).
Conclusions: Three-dimensional strain echocardiography is effec-
tive and sensitive method for the assessment of left ventricular
function. Even in benign arrhythmias in children with structurally
healthy hearts subclinical dysfunction of left ventricle may be
detected.

Keywords:Three-dimensional strain echocardiography, arrhyth-
mia, supraventricular tachycardia, ventricular extrasystole

PP-091
The impact of percutaneous transcatheter closure of atrial
septal defect on echocardiographic right ventricular strain
indices in children
Iolanda Muntean1, Liliana Gozar1, Asmaa Carla Hagau2,
Diana Iurian3, Laura Beligan3, Laszlo Hadadi4 and Anca
Ioana Sglimbea4
1Clinic of Paediatric Cardiology, University of Medicine, Pharmacy,
Sciences and Technology “George Emil Palade”, Târgu Mureş,
România; Emergency Institute for Cardiovascular Diseases and
Transplantation, Târgu Mureş, România; 2Doctoral School of Medicine
and Pharmacy, I.O.S.U.D., University of Medicine, Pharmacy, Sciences
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Transesophageal echocardiography of the blood cyst

Transesophageal echocardiography of the blood cyst located in the right atrium and attached to 
the tricuspid valve.
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and Technology “George Emil Palade”, Târgu Mureş, România;
Emergency Institute for Cardiovascular Diseases and Transplantation,
Târgu Mureş, România; 3Clinic of Paediatric Cardiology, Emergency
Institute for Cardiovascular Diseases and Transplantation, Târgu Mureş,
România; 4Interventional Cardiology Department, Emergency Institute
for Cardiovascular Diseases and Transplantation, TârguMureş, România

Background and Aim: Speckle-tracking echocardiography is
used for the assessment of right ventricular (RV) function.
Echocardiographic indices can be influenced by changes in loading
condition. Atrial septal defect (ASD) is associated with right-sided
chronic volume overload.The aim of the study is to assess the rela-
tionship between volume overload and echocardiographic strain
indices of RV function in children with ostium secundum ASD
and the impact of the percutaneous transcatheter closure of
ASD on the echocardiographic indices.
Method:Weperformed aprospective studyby assessing 17 consecu-
tive childrenwithASDwhounderwent percutaneous transcatheter
closure and 17 sex and age matched controls. Conventional and
speckle-tracking echocardiography was performed in ASD chil-
dren prior to catheterization, and then 24 hours and one month
after ASD closure. 2D RV free wall (RVFWLS) and RV global
longitudinal strain (RVGLS) were performed by autostrain
method. The same parameters were assessed in control group.
Results: The mean age of the patients was 11.64±3.58 years (5.07 –
16.75), and the mean diameter of the occlusive devices was 17.70
+/-4.48 mm (10.5 – 27). TAPSE z score, right atrial area z score,
RV tissue Doppler peak systolic velocity z score was significantly
higher in ASD group in comparison with control group.
RVFWLS and RVGLS were significantly higher in absolute value
in ASD group compared to control group (-33.57±3.24 vs -28.25
± 2.89, p=0.03; respectively -28.56±2.50 vs -23.30 ±2.66,
p=0.008). We noticed a progressive decrease of the strain param-
eters at 24 hours and at one month after ASD closure to a level
comparable to the control group. RVFWLS and RVGLS
decreased significantly at one month after ASD closure compared
to preclosure status (-33.57 ± 3.24 vs -28.29 ± 5.93, p=0.044
respectively -28.25 ±2.89 vs -23.82 ± 5.15, p=0.036).
Conclusions: The echocardiographic strain indices ofRV function can
be enhanced by right-sided chronic volume overload. RVFWLS and
RVGLS can assess the response of the RV to correction of volume
overload after transcatheter closure of ASD in children.
Aknowledgement: This work was supported by the University of
Medicine, Pharmacy, Science and Technology “George Emil
Palade” of Târgu Mureş, Research Grant number 511/5/
17.01.2022.

Keywords: speckle-tracking echocardiography, right ventricle,
atrial septal defect, percutaneous transcatheter closure, children

PP-093
3D reconstruction and rapid prototyping for treatment
planning in congenital heart disease
Jan Brüning1 and Viktoria Weixler2
1Institute of Computer-assisted Cardiovascular Medicine, Deutsches
Herzzentrum der Charité; Charité - Universitätsmedizin Berlin,
Germany; 2Department of Paediatric Cardiac Surgery, Deutsches
Herzzentrum der Charité; Charité - Universitätsmedizin Berlin,
Germany

Background and Aim: One-third of children with congenital heart
defects (CHD) require immediate post-birth open-heart surgery,
facing challenges due to the vast variability in anatomical features
and the heterogeneous nature of CHD. Personalized treatment

strategies, heavily reliant onmedical imaging for accurate anatomi-
cal assessment, are critical for successful diagnosis and surgical plan-
ning. Recent advancements in 3D reconstruction of patient-
specific anatomy have shown promise in enhancing these proc-
esses. These reconstructions allow for detailed visualization using
computer graphics, virtual reality, and life-size 3D-printedmodels.
Despite its potential, clinical application of this approach faces
hurdles, primarily due to the lack of standardized reconstruction
workflows. Our study aims to establish standard operating proce-
dures (SOPs) for this purpose, focusing on Double Outlet Right
Ventricle (DORV) patients as a case study.
Method: The study begins with structured interviews with paedi-
atric cardiologists and cardiac surgeons to identify prevailing chal-
lenges and requirements for 3D CHD reconstruction and
visualization. Simultaneously, existing evidence for the use of
3D reconstructions for diagnosis therapy planning, but also
improving patient-caregiver interaction will be collected via a sys-
tematic literature review. Following this, CT, or MRI datasets
from DORV patients are collected from clinical repositories,
evaluated for image quality, and lesion complexity.Wewill recon-
struct patient-specific anatomies from these datasets, documenting
required time and procedural complexity. This will lead to the
development of preliminary SOPs for reconstruction, visualiza-
tion, and 3D printing of patient-specific anatomies. The SOPs’
efficacy will be tested by having users of varying experience levels
perform reconstructions following the SOPs. This will also allow
to assess inter- and intra-observer variability to quantify the robust-
ness of reconstructions.
Results: The study has not yet started. Therefore no results are
available yet.
Conclusions: Successful validation of these SOPs, with manageable
operator biases, will pave the way for a prospective, randomized
trial to explore the benefits of 3D reconstruction, visualization,
and printing in themanagement and treatment of DORVpatients.

Keywords: double outlet right ventricle, congenital heart disease,
3D printing, therapy planning, diagnosis

PP-094
Echocardiographic evidence of early lv dysfunction pro-
gression in duchenne muscular dystrophy– case control
study
Jarosław Meyer Szary1, Magdalena Bazgier1, Karolina Śledzińska2,
Jolanta Wierzba2 and Joanna Kwiatkowska1
1Department of Paediatric Cardiology and Congenital Heart Defects,
Medical University of Gdansk, Gdansk, Poland; 2Department of Internal
and Pediatric Nursing, Faculty of Health Sciences with Institute of
Maritime and Tropical Medicine, Medical University of Gdansk, Gdansk,
Poland

Background and Aim: Duchenne muscular dystrophy (DMD) is a
progressive rare genetic disorder that leads to a lack of dystrophin,
causing (among other morbidities) cardiomyopathy and overt
heart failure in early adulthood, but sometimes in the teenager-
hood. Yearly heart ultrasounds are advised from diagnosis, though
their predictive value remains unclear. This study aimed to assess
echocardiography results in DMD children.
Method: For measurements, a standard heart ultrasound technique
was employed, incorporating B-mode and M-mode (Teichholtz)
imaging, along with Doppler (to rule out comorbidities). As most
ultrasound indices align best with body surface area (BSA), BSA-
matched healthy controls were chosen for comparison. Thresholds
of BSA 0.88m2 and 1.30m2 were used to result in 3 equally seized
strata (subgroups: Early, Intermediate, Late). BSA strata was also
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considered as proxy for age and thus disease progression. Statistical
analysis was performed using Wizard 2.0.16, applying both para-
metric and non-parametric tests based on the data type. Repeated
studies on the same patient were treated as individual data points.
Results are presented as average ± standard deviation (p-value).
Results: Ninety-three DMD patients having 324 echocardio-
graphic studies (105,113,106 per subgroup) and 278 controls with
278 (103,87,88) studies were included. Patients were 9.7 ±4.1 and
controls 9.4 ±4.2 years old, p=0.030 and BSA 1.13 ±0.36 vs 0.95
±0.24 (p=0.884) overall, as expected by matching. The detailed
results are given in Table 1. IVSd was not found to be different
between any subgroups while LVPWd and IVSs were lower in
the Late subgroup but LVPWs was lower in all subgroups.
LVDd and LVEDVwere higher in the Early and Intermediate sub-
group while lower in the Late. LVDs and LVESV were higher in
all subgroups. Interestingly LVSV was lower only in the Late sub-
group. EF and SF were lower in all comparisons.
Conclusions: Several differences from healthy controls are evident
even from the earliest studies including higher LVDd, LVDs,
LVEDV, LVESV, LVM, LVMi and lower LVPWs, EF, SF sug-
gesting early occult progression of the disease. The prognostic
value of these findings remains to be studied.

Keywords: Duchenne muscular dystrophy, cardiomyopathy,
heart failure, echocardiography

PP-095
Mechanisms of aortic remodelling post-fontan are associ-
ated with early-stage haemodynamic efficiency in the
reconstructed aorta: A 4D flow MRI study
Joao Filipe Fernandes1, Hannah Bellsham Revell2, James Wong2,
Alessandro Faraci1, Caner Salih2, Kuberan Pushparajah3, Pablo Lamata1

and Adelaide De Vecchi1
1School of Biomedical Engineering and Imaging Sciences, King’s College
London, London, UK; 2Department of Congenital Heart Disease,
Evelina London Children’s Hospital, Guy’s & St Thomas’ Hospital,
London, UK; 3School of Biomedical Engineering and Imaging Sciences,
King’s College London, London, UK; Department of Congenital Heart
Disease, Evelina London Children’s Hospital, Guy’s & St Thomas’
Hospital, London, UK

Background and Aim: In single right ventricle pathologies, such as
Hypoplastic Left Heart Syndrome (HLHS), 4D Flow MRI allows
characterizing conduit and reservoir function in the reconstructed
aorta. At an early stage, such assessment can have prognostic value
for cardiovascular remodelling after Fontan completion. We
present a case study to provide initial evidence that MRI-based
analysis of conduit and reservoir function in the reconstructed aorta
after stage II can predict future remodelling after Fontan (stage III).
Method: Longitudinal cardiac MR (CMR) data, including 4D
Flow MRI, were acquired in one HLHS patient before and after
Fontan completion at 3 and 12.4 years-old, respectively (Body
Surface Area, BSA, of 0.6m² and 1.4m²). Aortic haemodynamic
efficiency (conduit and reservoir functions) was computed from
4D Flow data and anatomical metrics were measured on 3D angi-
ography. All metrics were indexed by BSA and compared to iden-
tify remodelling patterns.
Results:After Stage II, this patient exhibited a sharp curvature at the
transverse arch and an abrupt change in diameter and pressure drop
at the proximal descending aorta. The longitudinal analysis
showed that the aorta had remodelled after Fontan to remove
the sharp changes in curvature and diameter (decrease from
38m−1 to 11m−1 in peak curvature and cross-sectional tapering
from 33% to 11%). This anatomical adaptation resulted in a less
abrupt pressure drop at the proximal descending aorta, which indi-
cated a more efficient conduit function compared to Stage II (from
3.5mmHg to 2.5mmHg). Furthermore, the descending aorta after
Fontan was less stiff compared to Stage II (Elastic modulus reduc-
tion from 101kPa to 12kPa) and exhibited an increase in arterial
strain (from 16.88% to 69.10%). Finally, an increase in peak pres-
sure drop at the distal descending aorta was also observed after
Fontan, potentially indicating abnormal haemodynamics in this
region.
Conclusions: This longitudinal study shows a case where the recon-
structed aorta positively remodelled, removing localized high cur-
vature, reducing the abrupt diameter change through the arch and
minimizing the subsequent loss of conduit function. This remod-
elling was associated with a compensatory increase in compliance
along the descending aorta.
These results provide a framework formore comprehensive studies
on patient-specific single-ventricle arterial remodelling.

Keywords: HLHS, 4D Flow MRI, haemodynamics, Aorta,
Fontan
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Table 1.

Results by BSA strata and patient Group. Within each cell: the upper row: Mean ±SD, the lower 
row p-value and the flag: H – significantly higher mean in the DMD group, L – significantly lower 
mean in the DMD group, empty – the difference is statistically not significant. Geometric and haemodynamic remodelling of Fontan in HLHS case

A: Anatomy and streamlines of the HLHS patient considered at HLHS pre-Fontan stage II and 
post-Fontan stage III; B-G: Patient-specific traces along the aortic centreline for the HLHS 
patient at stage 2 and after Fontan (stage 3), where five vertical lines at each trace delimit the 
four subdivisions of the aorta: ascending (Asc.) aorta, transverse (Trans.) arch, descending 
(Desc.) aorta proximal and distal. The metrics considered are divided into geometry (B: Radius 
and E: curvature), conduit function (C: simplified Advective work-energy relative pressure - SAW 
and F: flow rate), and reservoir function (D: pulse wave velocity - PWV, and G: Elastic modulus).
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Early experiencewith virtual realitymodelling for planning
of percutaneous, surgical and hybrid procedures in patients
with congenital heart defect
Judyta Szeliga1, Maksym Lazu1, Łukasz Wyrobek2,
Tomasz Mroczek3, Jacek Kołcz3, Karolina Cabaj Włodarczyk1,
Anna Grondalski4 and Sebastian Góreczny5
1Department of Paediatric Cardiology, University Children’s Hospital,
Jagiellonian University Medical College, Krakow, Poland; 2Department
of Radiology, University Children’s Hospital, Krakow, Poland;
3Department of Paediatric Cardiac Surgery, University Children’s
Hospital, Jagiellonian University Medical College, Krakow, Poland;
4Pomeranian Medical University; 5Department of Paediatric Cardiology,
University Children’s Hospital, Jagiellonian University Medical College,
Krakow, Poland & Department of Cardiology, Polish Mother’s Memorial
Hospital, Research Institute, Lodz Poland

Background and Aim: Advanced imaging techniques play a crucial
role in paediatric cardiology, with traditional methods now being
complemented by virtual reality (VR) tools. We present our initial
experience in converting standard computed tomography (CT)
scans into three-dimensional (3D) VR models to assess their suit-
ability for planning of percutaneous, surgical and hybrid
procedures.
Method: Between January and August 2023, VRmodels were cre-
ated in 60 patients with various congenital heart defects. In all cases
CT scans performed previously for clinical indications were uti-
lized. VR modelling was selectively used when advanced imaging
promised additional benefits.
Results:All 60CT scans were successfully converted into VRmod-
els, enhancing visualization, spatial depth, anatomical assessment,
precise measurements and facilitating procedural simulation.
We most commonly created models for pulmonary artery inter-
ventions (19) or prior to percutaneous pulmonary valve implanta-
tion (12). Detailed VR analysis was conducted in 6 newborns
undergoing ductus arteriosus (DA) stenting in duct-dependent
pulmonary circulation. Virtual reality models were prepared in
6 cases of aortic coarctation and in 4 patients with hypoplastic left
heart syndrome after Norwood operation, including 2 with partial
anomalous pulmonary venous return (PAPVR). Extensive VR
evaluation was performed in 3 patients with multiple aorto-pul-
monary collaterals prior to unifocalization procedures, 3 patients
with heterotaxy syndrome at various stages of palliation, and in
2 patients with severe aortic dissection. Single models were pre-
pared in patients with Bland-White-Garland syndrome, pulmo-
nary embolism, neuroendocrine heart tumor, infective
endocarditis, and sinus venosus atrial septal defect (SVASD).
VR imaging improved procedural planning for trans-catheter clo-
sure of SVASD, aortic coarctation with pseudoaneurysms and an
additional structure dividing the arch, and a newborn with hetero-
taxy as well as PAPVR. Detailed VR simulations facilitated effec-
tive interventions on an extremely narrow pulmonary artery in a
premature infant, in cases of pulmonary valve implantation and in
DA stenting with a high risk of airway compression.
Conclusions: In our early experience successful VR modelling was
possible with all routinely performed CT scans. This advanced
imaging modality provided interventional cardiologists and sur-
geons with additional information facilitating procedural planning
in various congenital heart defects. Further studies evaluating
objective benefits of this new imaging modality are warranted.

Keywords: virtual reality, three-dimensional modelling, con-
genital heart defect, interventional cardiology, multimodality
imaging,
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Three-dimensional left ventricle strain assessment
in children treated for acute lymphoblastic leukemia
Julia Haponiuk Skwarlińska1, Halszka Kamińska2,
Katarzyna Albrecht3 and Bożena Werner2
1Department of Pediatric Cardiology and General Pediatrics, Doctoral
School, Medical University of Warsaw, Żwirki i Wigury 63A, 02-091,
Warsaw, Poland; 2Department of Pediatric Cardiology and General
Pediatrics, Medical University of Warsaw, Żwirki i Wigury 63A, 02-
091, Warsaw, Poland; 3Department of Pediatric, Oncology, Hematology
and Transplantology, Medical University of Warsaw, Żwirki i Wigury
63A, 02-091, Warsaw, Poland

Background and Aim: Acute lymphoblastic leukemia (ALL) is the
most common childhood malignancy. ALL treatment is effective
but involves the use of cardiotoxic anthracyclines. Thus, early
detection of cardiotoxicity before the onset of heart failure symp-
toms is imperative. Strain echocardiography has been reported as
a novel and sensitive method of cardiac function assessment.
However, it is still rarely used in the follow-up of children treated
for ALL and no data on three-dimensional (3D) strains’ utility in
this population had been published. To assess the left ventricular
function in 3D strain echocardiography in children treated with
anthracyclines for ALL and compare with healthy individuals.
Method: For this prospective study consecutive children who
completed at least one ALL treatment protocol involving the
use of doxorubicin and/or daunorubicin were enrolled. 3D echo-
cardiographic records were analyzed offline with the use of 4D
LV-Analysis software (Philips Medical System, USA) assessing left
ventricle ejection fraction (LVEF), end diastolic volume
(LVEDV), end diastolic volume indexed (LVEDVI), global longi-
tudinal strain (LV-GLS), global circumferential strain (LV-GCS)
and radial strain (LV-GRS). The results were compared with
healthy individuals matched by age and sex. Two echocardiogra-
phers evaluated data for interobserver variability.
Results: The study group consisted of 24 children (14 males and 10
females) aged 3-17 years (mean 9.8, SD=3.8 years) treated for ALL.
The median time from the first anthracycline dose was
2(IQR1=0.63, IQR3=6.75) years with median cumulative dose
of 120(IQR1=104, IQR3=180)mg/m2 for body surface area.
Only 2 children received cumulative anthracycline dose of above
300mg/m2. Statistically significant differences between study and
control group were observed in terms of LVEF (53.8%; SD=5,5 vs
60.45%; SD=6.1, p<0,001), LV-GCS (-22.9; SD=3.45 vs -28.2;
SD=4.8, p<0,001) and LV-GRS (-38.6; SD=5,9 vs -45.4;
SD=5.9, p<0,001). The differences in terms of LV-GLS,
LVEDV and LVEDVI were not statistically significant. The strain
values were within literature norms for sex and age.
Conclusions: 3D LV-GCS and LV-GRSmay be sensitive indicators
of subclinical cardiac function impairment in children treated for
ALL with anthracyclines.

Keywords: three-dimensional strain (3D strain), left ventricular
function (LV function), anthracyclines, cardiotoxicity, acute lym-
phoblastic leukemia (ALL)
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PP-098
Total anomalous pulmonary venous connection in com-
bination with an anomalous drainage of the inferior vena
cava in a newborn with heterotaxy syndrome
Karla Maria Hernandez Schmidt, Nora Lang, Michael Hübler, Rainer
Kozlik Feldmann and Jacob Olfe
Department of pediatric Cardiologie, University Medical Center
Hamburg-Ependorf (UKE), Germany

Background and Aim: Anomalous pulmonary vein connections are
frequent components in heterotaxy syndromes. It is well recog-
nized that abnormalities of the systemic venous system can be asso-
ciated. However, they are frequently underdiagnosed.
Method:A full-term newborn girl was transferred to our clinic with
suspected supracardiac total anomalous pulmonary venous con-
nection (TAPVC) without obstruction. An atrial septum defect
and a ventricular septum defect were present. On admission, there
were no signs of heart failure or respiratory distress. All four pul-
monary veins (PV) drained via a collecting vein into a vertical vein
to the superior vena cava. Abdominal ultrasound demonstrated a
midline liver, a right sided stomach and asplenia. Thus, heterotaxy
syndrome, specifically right atrial isomerism, was diagnosed.
She underwent surgical correction of the intracardiac defects and
surgical anastomosis of the PV to the left atrium (LA). The pres-
ence of anomalous subdiaphragmatic veins was suspected but dif-
ficult to visualize during surgery. Postoperatively, oxygen
saturations ranged between 88 and 96% without the presence of
respiratory symptoms. CT and MRI imaging were performed.
These revealed a drainage of the inferior vena cava (IVC) into
the LA, which was confirmed on angiography, also a drainage
of the right and middle hepatic vein directly into the right atrium
(RA), and the left hepatic vein drained via the IVC to the LA. In
addition, stenosis of the surgical anastomosis of the PVwith the LA
developed 5 weeks after surgery. Thus, revision of the surgical
anastomosis of the PVs to the LA and anastomosis of the IVC
to the RA was performed.
Results: The patient recovered quickly and could be discharged
with normal oxygen saturations on the 7th postoperative day.
Conclusions: To the best of our knowledge, only one case of
anomalous drainage of the IVC to the LA with TAPVC is
described in literature. Patients with right isomerism with
TAPVC can present with unusual variations of the systemic vein
connections, which are challenging to detect by echocardiogra-
phy. A low threshold for additional imaging such as CT or
MRI is suggested in these cases. Cardiologists and surgeons should
have a high awareness for rare systemic venous abnormalities in
patients with heterotaxy syndrome.

Keywords: total anomalous pulmonary vein connection,
heterotaxy
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Three-dimensional arch geometry and blood flow in
neonates after surgical repair for aortic coarctation
Katrin Fricke1, Lea Christierson2, Einar Heiberg3, Pia Sjöberg4,
Elin Friberg1, Erik Hedström5, Constance Weismann6, Johannes Töger3
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University, and Department of Biomedical Engineering, Lund University,
Lund, Sweden; 3Clinical Physiology, Department of Clinical Sciences
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Department of Clinical Sciences Lund, Lund University, and Department
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Background and Aim: Re-coarctation of the aorta (re-CoA) is a
known, although not fully understood complication after surgical
repair, typically occurring in 10–20% of cases within months after
discharge. AIMS: to 1) characterize geometry of the aortic arch and
blood flow from pre-discharge four-dimensional (4D) magnetic
resonance imaging (MRI) in neonates after CoA repair, and 2)
compare these measures between patients developing re-CoA
within 12 months after repair and patients who did not.
Method: Neonates needing CoA repair, without associated major
congenital heart defects, were included. Transthoracic echocardi-
ography (echo) and 4D phase-contrastMRI (1.5TMAGNETOM
Aera, Siemens Healthineers, Germany) were performed prior to
discharge after CoA repair to assess 3D arch geometry, flow veloc-
ity and flow pattern in the distal aortic arch corresponding to the
area at risk for re-CoA. Arch geometry was assessed by measuring
angles of the aortic arch and its branches (Figure 1) using 3D
patient-specific geometries segmented from MRI. Continuous
data are presented as median and interquartile range.
Results: The age at CoA surgery was 9 [11] days. Four out of the
included 28 patients (14%) developed re-CoA within the first 12
months after surgery. Re-CoA was associated with repair tech-
nique (lateral thoracotomy 100%, p=0.02), higher postoperative
isthmic flow velocity by echo (1.9 [0.89] m/s vs 1.25 [0.5] m/s,
p=0.04) and postoperative crenel aortic arch geometry (100%
vs. 21%, p=0.007). A trend to a smaller angle between the ascend-
ing aorta and brachiocephalic artery (91 [38]° vs 122 [37]°, p=0.06)
and smaller angle between proximal aortic arch and left carotid
artery (75° vs 97 [37]°, p=0.04) were seen in re-CoA patients.
Patients that developed re-CoA showed more left-handed helical
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flow in systole (p=0.045), more right-handed helical flow
(p=0.02) in diastole and less vortical flow (p=0.05).
Conclusions: Changes in arch geometry and flow pattern after neo-
natal CoA repair may contribute to the risk for early re-CoA.
Acknowledgment: We thank Ning Jin, Ph.D. at Siemens Medical
Solutions USA Inc., Cleveland, Ohio, USA, for providing the 4D
phase-contrast research sequence.

Keywords: re-coarctation, neonates, MRI, 4D flow, arch geom-
etry, 3D angles
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PP-100
VSD restriction in patients with double-inlet left ventricle
during stages of single ventricle
Perver Arslan1, Pelin Ayyildiz1, Fatma Sevinc Sengul1, Okan Yildiz2,
Mustafa Nalbantoglu1, Yakup Ergul1, Sertac Haydin2 and
Alper Guzeltas1
1University of Health Sciences Mehmet Akif Ersoy Thoracic And
Cardiovascular Surgery Training Research Hospital, Department of
Pediatric Cardiology, Istanbul; 2University of Health Sciences Mehmet
Akif Ersoy Thoracic And Cardiovascular Surgery Training Research
Hospital, Department of Pediatric Cardiovascular Surgery, Istanbul

Background and Aim: Patients with double-inlet left ventricle with
ventriculoarterial discordance (DILV-VAD) are predisposed to
systemic outflow tract obstruction necessitating systemic outflow
relief operations. In this study we evaluate our patients with
DILV-VAD with VSD restriction and their outcomes
postoperatively.
Method: Between 2010-2023, total of 90 DILV patients were fol-
lowed, 5 patients were excluded due to missing data. Out of 85, 36
patients (22 males) median age 1.5 months (1day-37years); median
5kg (2.5-57kg); median saturation 88% (55-100%) with DILV-
VAD were analyzed retrospectively and 10 patients with VSD
restriction were detected. The demographic features of patients,
echocardiographic and hemodynamic measurements, invasive/
surgical procedures and their outcomes were reviewed.
Results:Median follow up was 68 months (2-146 months). Out of
36 patients 3 patients were lost follow up, 3 patients died. 24 had
pulmonary hypertension with pulmonary stenosis/atresia in 9
patients. Arch obstruction was demonstrated in 12, VSD was
found diminutive in 11 patients at echocardiography (VSD/
Aortic anulus ratio was <1 in 10 patients/among these ≤0.5 in
5 patient where VSD area indexes were <2 cm2/m in all).
Surgerywas performed in 33 patients. 21 patients underwent initial
pulmonary artery banding (PAB) procedure (9 with arch
reconstruction+/-VSD enlargement) and 12 patients underwent
arch reconstruction (3 isolated), VSD restriction was developed
in 10/36 patients (27%),VSD noted as dimunitive in 9 of them ini-
tially. Median age at operation for VSD restriction was 8 months
(0.5-111months).
Initial VSD enlargement performed in 4 out of 10 with VSD
restriction; (during PAB and arch reconstruction in 4 patients).
1 patient whose VSD nonrestrictive initially, developed outflow
obstruction after bilateral banding and Norwood operation per-
formed. DKS operation+Glenn was performed a patient 6 months
after PAB+arch reconstruction. VSD enlarged in 2 patients during
Glenn/Fontan, in 2 patients after Glenn/Fontan procedures.
Pacemaker implanted in 1 patient after VSD enlargement.

Bidirectional Glenn shunt performed in 27 patients and 16 patients
ended up with Fontan totally.
Conclusions: DILV–VAD patients are candidates for systemic out-
flow restriction and need to be carefully evaluated for this aspect.
Although the primary treatment strategy displays a great variability,
VSD enlargement or Norwood type operations in unsuitable
patients can be performed initially in DILV–VAD patients with
outflow restriction.

Keywords: Double Inlet Left Ventricule, ventriculoarterial dis-
cordance, Ventriculer septal defect restriction
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Congenital corrected transposition of great arteries with
situs inversus: Clinical features and long term outcomes
Mehmet Balci1, Recep Siyar Balik1, Fatma Sevinc Sengul1,
Pelin Ayyildiz1, Sertac Haydin2, Yakup Ergul1 and Alper Guzeltas1
1Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey; 2Pediatric Cardiovascular Surgery, University
of Health Sciences, Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and Research Hospital, Istanbul, Turkey

Background and Aim: ccTGA represents a rare congenital cardiac
anomaly marked by discordance in both atrioventricular and ven-
triculoarterial connections. Although detailed reports exist for
adult ccTGA patients, limited literature addresses pediatric cases
with situs inversus (IDD-ccTGA). This study aims to assess the
characteristics and follow-up results of pediatric patients with
IDD-ccTGA.
Method: This retrospective analysis examined 25 pediatric patients
with IDD-ccTGA treated at pediatric cardiology clinic from
January, 2010, to November, 2023. IDD-ccTGA characteristics
included inverted atria, D-loop ventricles, andD-TGA. VSD, pul-
monary stenosis or atresia, AV valve regurgitation and ventricular
hypoplasia were recorded as associated lesions. The study excluded
heterotaxy, double-inlet atrioventricular connection, superior-
inferior ventricles, and criss-cross hearts. Documented outcomes
encompassed clinical, electrocardiographic, echocardiographic,
and angiographic findings, providing a comprehensive exploration
of pediatric IDD-ccTGA characteristics and outcomes.
Results:Out of 145 patients diagnosed with congenitally corrected
transposition of the great arteries (ccTGA), 25 individuals (17.5%)
exhibited IDD-ccTGA. The gender distribution comprised 44%
males and 56% females. Themedian age at diagnosis was 5 months,
ranging from 3 days to 25 years, with a median follow-up duration
of 92 months (IQR: 65,8-113,5). Patients with isolated ccTGA,
having associated lesions of minimal or no clinical significance
was 8, and none of these patients had surgery. The median age
at the time of the initial operation was 5.5 months (IQR: 0.77-
6.5). Among the remaining 17 ccTGA cases, 7 were identified
with concurrent pulmonary atresia and had single ventricle repair.
Two patients with complex ccTGA without pulmonary atresia
had total correction as biventricle. Following biventricular repair,
postoperative complete AV block occurred in two patients. A car-
diac resynchronization therapy (CRT) was performed in a patient
nine years after the initial permanent pacemaker implantation due
to biventricular dysfunction resulting from pacing-related dyssyn-
chrony. A patient, who has been followed-up since the neonatal
period, was initially diagnosed with congenital complete AV
block, and at the age of three months, an epicardial single-chamber
pacemaker was implanted.
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Conclusions: This study sheds light on the distinctive features and
outcomes of IDD-ccTGA. Surgical interventions varied based
on associated lesions, with notable instances of postoperative com-
plications, such as complete AV block, requiring innovative
approaches like cardiac resynchronization therapy.

Keywords: cctga, situs inversus, congenital heart disease
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The role of ppvi in adult patients operated for right
ventricular outflow tract pathologies with multiple valve
insufficiency
Alper Guzeltas1, Pelin Ayyildiz1, Erman Cilsal1, Fatma
Sevinc Sengul1, Gamze Babur Guler2, Sezen Ugan Atik1 and
Selman Gokalp1
1Department of Pediatric Cardiology, University of Health Sciences,
Mehmet Akif Ersoy Chest Cardiovascular Surgery Training and Research
Hospital, Istanbul, Türkiye; 2Department of Cardiology, University of
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Cardiovascular Surgery Training andResearch Hospital, Istanbul, Turkey

Background and Aim: Right and left ventricular dysfunction may
develop in patients with long-term free pulmonary insufficiency
(PR) or pulmonary stenosis (PS) who underwent right ventricular
outflow tract (RVOT) surgery. Although there is no anatomical
problem of the valves in these patients, severe insufficiencies
may occur, often secondary to dilatation and cardiac surgery can
lead to significant complications and mortality in patients with
impaired cardiac functions. Transcatheter interventions for PS/
PR reduces volume and pressure load, improves cardiac functions,
as well as reduction in other valve insufficiencies and can postpone
the need for intervention in these patients.
Method: Patients over 18 years with severe PR or PS with insuffi-
ciency in one or more other valves and who underwent primarily
transcatheter pulmonary valve intervention (PPVI) were reviewed
retrospectively.
Results: 7 patients with free/severe PR or PS as well as multiple
valve insufficiency (tricuspit regurgitation (TR), aortic regurgita-
tion (AR), mitral regurgitation (MR), moderate and more) were
included. Mean age was 47.9 years (median 47.5 years, range
27- 67.5 years). 5 patients were female, 4 patients had ≥1
RVOT surgery with the diagnosis of TOF, 3 patients had
RVOT surgery for other reasons. 6 patients were evaluated as
NYHA III/IV. 6 patients had RV dysfunction and right heart fail-
ure, and additionally 3 patients had decreased LV functions.
Surgery had been planned for 3 patients previously due to multiple
valve insufficiency. As the pulmonary pathologies relieved after the
PPVI procedure, other valve insufficiencies resolved or subsided in
6 patients, and improvement in ventricular functions and NYHA
were observed in 5 patients. Although left or right ventricular dys-
function continued in some degree in some of them, their symp-
toms subsided and were followed up with medical treatment. No
patient underwent surgery after PPVI.
Conclusions: Chronic PR/PS developed after surgery can lead to
right heart failure, arrhythmias and even sudden cardiac death as
a result of RV dilatation, and may progress rapidly in case of multi-
ple valve insufficiency and also affect LV functions. In appropriate
cases, where the patient’s condition poses a high risk for surgery,
especially when ventricular dysfunction is present, it would be

appropriate to perform PPVI first and then re-evaluate the patient
in terms of intervention for other valve insufficiencies.

Keywords: PPVI, RVOT surgery, valve insufficiency, RVOT
pathologies, adult congenital heart disease
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Steps to a spesific insight: Results of a newly establishing
fontan clinic from a tertiary center
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Okan Yildiz2, Ismihan Selen Onan2, Sertac Haydin2, Yakup Ergul1 and
Alper Guzeltas1
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Background and Aim: Our aim is to provide data of our specific
Fontan clinic which embraces diverse age groups after Fontan sur-
gery and emphasis on routine follow up protocols for early recog-
nition of circulation specific problems on the path to the better
quality of life.
Method: All patients who had Fontan surgery and follow-up in
Fontan clinic which was initiated as once per week setting since
February 2022, were enrolled in the study group.
Results: Out of 69 patients aged between 5 to 49 years, 37 were
male. The most common initial diagnoses were “double inlet left
ventricle” (n:16). Fifty-nine patients had extracardiac, 6 had intra-
extracardiac conduit, 3 had atrio-pulmonary and 1 had lateral tun-
nel type of Fontan surgery. Ten patients had fenestration initially at
the time of operation. Eight patients had a history of prolonged
length of hospital stay. The mean oxygen saturation was 94% at
last visit. Four patients have active complaints under investigation
which can be attributed to Fontan failure (shortness of breath and
persistent cough: 3, diarrhea: 1). Pro-BNP levels were elevated in
33 patients. Six of them proved to have decreased systolic ventricu-
lar functions in MRI. GGT levels were slightly elevated in the
cohort (mean: 44, range: 17-135IU/L). No patient has current
albumin level below 3.5 gr/dl. PLE was detected in 3-patients,
arrhythmia in 4, thromboembolism in 4, plastic bronchitis in
2. Random stool concentration of alpha-1 antitrypsin was elevated
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in 25 patients. Twenty three patients had abnormal 24-hour tape
results with most common changes being 1-2. degree AVblock.
Hepatobiliary USG demonstrated increased heterogeneity in 4,
hepatosteatosis in 3, hypertrophy of caudate lobe in 3, nodular
change in 1. Eighteen patients were evaluated for lymphatic
grading system (grade 1 in 10, grade 2 in 5, grade 3 in 2 and
grade 4 in 1). Fifteen patients undergone cardiac catheterisation
(3-fenestration occlusion, 1-transcatheter AV-valve closure,
1- fenestration opening, 2-LPA stenting, 2-MAPCA closure,
1-ablation for IART. No patient is currently in need for asist
device or listed for transplant.
Conclusions: Institutions dealing with this population should be
familiar with the unique aspects of Fontan circulation and imple-
menting proper screening, along with effective communication
and collaboration among different specialties, could ultimately
improve outcomes for this promising young adults.

Keywords: complication, Fontan, single ventricle
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A nightmare of an embolised pulmonary valve during a
percutaneous pulmonary valve implantation
Alper Guzeltas, Sezen Ugan Atik and Selman Gokalp
University of Health Sciences, Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and Research Hospital

Background and Aim: In this report, we present a 15 years-old
female patient with post operative tetralogy of Fallot and severe
pulmonary regurgitation whose procedure was complicated by
pulmonary valve embolization. We describe the successful reim-
plantation of the semi-opened pulmonary valve into the right ven-
tricular outflow tract.
Method: Under general anesthesia, after intubation, sheaths were
percutaneously placed in the right femoral vein, left femoral artery.
Contrast material was injected into theRVOT in several positions.
Measurements in the right oblique and lateral positions showed a
proximal MPA diameter of 27mm, middle section 29mm, distal
section 30mm, and a length of 38mm. The 11F sheath in the fem-
oral vein was replaced with an 18F Mullins long sheath and
advanced to RPA via the Backup-Meier guidewire. A 43mm
Andra XXL stent, loaded onto a Z-med 33x40 mm balloon,
was delivered to the MPA. The Mullins sheath was replaced by
a 14F Python sheath, and a 32 mmMeril’s Myval pulmonary valve
and delivery systemwere advanced to the right ventricular outflow
tract. During inflation, the balloon shifted over the valve, moved
proximally, and initially opened at the distal end. The partially
opened valve and stent were displaced towards the RVOT.
Then, the balloon was fully deflated. Through manipulations with
the guidewire and the deflated balloon, the partially opened valve
and stent were moved back to the RVOT. The distal part of the
valve and stent were gently opened by inflating the balloon, and in
this state, they were advanced towards the MPA. The valve’s own
balloon was removed, and it was replaced with a Z-med balloon
that can be inflated to a higher atmospheric pressure The Z-med
33x40 mm balloon was passed over the guidewire and through the
valve. The balloonwas inflated four times from the proximal to the
distal end, ensuring the complete expansion of the stent and cen-
tering of the valve.
Results: The final inflation confirmed the proper position of the
valve.

Conclusions: In transcatheter procedures, repositioning a displaced
pulmonary valve can be extremely challenging and dangerous if
embolization occurs. Utilizing higher-pressure balloons to reposi-
tion and implant the valve may be a viable option.

Keywords: transcathater pulmonary valve implantation, valve
embolization
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Hypoplastic left heart syndrome, severe form, with pul-
monary valve stenosis, an extremely rare association
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Background and Aim:The association between hypoplastic left heart
syndrome (HLHS) and pulmonary valvular stenosis (PVS) is
extremely rare, with a reported incidence of 0.4% in the setting
of complex hypoplasia of the aortic tract. This condition is the
effect of premature narrowing during embryogenesis of the patent
foramen ovale. Clinical manifestations occur most commonly in
the first 3 days of life and include respiratory distress with tachyp-
nea, cyanosis or/and shock. While constituting only 1.4-3.8% of
congenital heart disease cases, HLHS is responsible for 23% of all
cardiac-related deaths within the first week of life. Opinions on
optimal therapy range from medical care to surgical options of
staged palliation or cardiac transplantation. There is great variabil-
ity in HLHS cardiac morphology, being the major determinant of
successful surgery.
Method:Wepresent the case of an 11-day-oldmale newborn froma
partially investigated pregnancy, gestational age=39 weeks, birth
weight=3550g,with unfavorable postnatal evolution. Shortly after
birth, grade IV/VI systolic murmur and central cyanosis are
detected. At the regional hospital, an echocardiography (EC)
screening is performed by the attending physician and the suspicion
of a complex cardiac malformation is raised, which is why he is
transferred to our clinic.On admission, he presents a serious general
condition, cyanosis, breathes spontaneously with oxygen on the
mask, SpO2=78%, normal blood pressure and ventricular allure.
EC is performed which diagnoses hypoplastic left ventricle, with
moderate systolic dysfunction, hypoplastic mitral valve, with
severely limited opening, aortic valve pseudoatresia, severe ascend-
ing aorta hypoplasia, dysplastic pulmonary valve, with moderate
stenosis,wide patent ductus arteriosus, restrictive atrial septal defect.
Results: After surgical evaluation only palliative care was chosen,
requiring intubation, mechanical ventilation and continuous
administration of Alprostadil, Epinephrine and Furosemide.
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Surgical correction was considered to be inappropriate in the con-
text of PVS association.
Conclusions: The particularity of the case is represented by the
extremely rare association of HLHS with PVS, the only therapeu-
tic option being heart transplantation. Isolated cases of the
Norwood palliative surgical procedure have been reported as hav-
ing been performed in America, Japan and Taiwan. The risks being
very high, palliative medical care is preferred.

Keywords: hypoplastic left heart syndrome, pulmonary valvular
stenosis, extremely rare association, optimal therapy

PP-106
Prominent eustachian valve – A case series in a level III
NICU
Claudia Correia1, Mariana Meneses1, Cláudio Henriques2,
Sílvia Alvares2 and Elisa Proença1
1Department of Neonatology, Centro Hospitalar Universitário de Santo
António (CHUdSA) - Centro Materno Infantil do Norte, Porto,
Portugal; 2Department of Pediatric Cardiology, Centro Hospitalar
Universitário de Santo António (CHUdSA) - Centro Materno Infantil do
Norte, Porto, Portugal

Background and Aim: The Eustachian valve is an embryologic rem-
nant of the inferior vena cava (IVC) that during fetal life directs
oxygenated blood from the IVC towards the foramen ovale
(PFO) to the systemic circulation. Usually it regresses after birth
and has no pathologic significance. When prominent, it may cause
veno-arterial shunting in the neonatal period through the PFO
and result in hypoxemia and cyanosis. The echocardiographic
appearance is variable. Rarely, it can cause symptoms associated
with obstruction to the right heart or arrhythmia. We aimed to
described the newborns (NB) with hypoxemia that were diag-
nosed with this entity.
Method: This is a retrospective and descriptive, single-site study (a
level III NICU) between 2013 and 2023. Data was collected from
clinical files.
Results: The study includes four male NB; three were admitted
after a positive Pulse oximetry screening and one with mild respi-
ratory distress and transient hypoxemic spells. Median GA 39.5
weeks, median BW 3880g and median Apgar scores at 1st/ 5th
min 9 and 10. All presented with hypoxemia (84-92%).
Oxygen support improved oxygenation. Echocardiogram exhib-
ited a prominent EV, with right-to-left (R-L) shunting across the
PFO. No other cause for hypoxemia was found. Median duration
of supplementary O2 was 3.5 days and NICU stay 6 days. They
were discharged without oxygen and no hypoxemia. No R-L
shunting was present at 2-month follow-up appointment.
Conclusions: In the neonatal period cyanosis or desaturations caused
by a prominent EV may be misdiagnosed as a respiratory disorder
because in both there is improvement with oxygen therapy. This
remnant should be differentiated from Chiari network or cor
triatriatum dexter; it may mimic a cardiac mass or be associated
to R-L shunting through the PFO or atrial septal defect. The
recognition of a prominent EV is also important in planning for
various procedures that involve instrumentation of the right
atrium. Pediatricians should be aware of the variable presentations
and clinical implications.

Keywords: Prominent eustachian valve, Neonate, hypoxemia,
critical congenital heart disease screening

PP-107
Ventricular septal defect combined with anomalous origin
of right coronary artery in an asymptomatic infant
Dareilena Karaviti1, Marietta Charakida1, Georgios Servos2 and
Georgia Grigoriadou2
12nd Department of Pediatrics, National and Kapodistrian University of
Athens, P.&A. Kyriakou Children’s Hospital, Athens, Greece;
2Department of Pediatric Cardiology, P.&A. Kyriakou Children’s
Hospital, Athens, Greece

Background and Aim: Anomalous origin of the coronaries are
uncommon anatomical abnormalities and usually present without
clinical symptoms but as incidental findings. The association of
such conditions with ventricular septal defects are rarely diagnosed
and reported in infancy. This report details the case of an asymp-
tomatic 2-month-old non-syndromic infant with an anomalous
origin of right coronary artery along with a small ventricular septal
defect.
Method: Chest radiograph showed cardiomegaly and the trans-
thoracic echocardiogram depicted a small membranous ventricular
septal defect of 4mm diameter and anomalous origin of the right
coronary artery. Cardiac catheterization with coronary angiogra-
phy was performed.
Results: The intracardiac pressures were normal. The coronary
angiography confirmed the initial diagnosis made by the
echocardiogram (Fig. 1) and revealed that the right coronary artery
originated from a single coronary artery and had a course in front of
the aortic root and behind the main pulmonary artery. After diag-
nosis, the patient remains asymptomatic and is under cardiology
follow-up for potential surgical correction of both malformations.
A CT coronary angiography will be scheduled before surgery.
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Fig. 1

The right coronary artery (RCA) arises from a single coronary artery and courses in front of the 
aortic root and behind the main pulmonary artery.
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Conclusions: The occurrence of congenital heart defects concur-
rent with anomalous origin of any of the coronary branches is
sporadic and rarely reported in the literature. Despite its rarity,
the recognition of such combined anomalies is pivotal for deter-
mining individual patient outcomes, particularly in cases of cor-
rectable defects through surgical intervention. To the best of our
knowledge, this the first report of an anatomical anomaly involv-
ing the right coronary artery arising from a common coronary
artery in association with a ventricular septal defect in an infant.
Early identification of these anatomical abnormalities poses a
challenge for physicians given the potential complication of
coronary compression resulting from anomalous origin of coro-
nary arteries.

Keywords: coronary anomalies, right coronary artery (RCA),
ventricular septal defect (VSD)

PP-108
Biventricular parachute AV valves in complete
AVSD rastelli type B, D-TGA, pulmonary atresia and
heterotaxy
Julia Danner1, Milka Pringsheim1, Boulos Asfour2, Ursula Sauer1,
Jörg Potschaske3 and Peter Ewert1
1German Heart Center Munich - Department of Pediatric Cardiology;
2University Hospital Bonn - Department of Pediatric Heart Surgery;
3Photographer Königsfeld

Background and Aim: In complete AVSD, the view from the right
atrium shows – apart from the malalignment between the atrial
septum secundum and the ventricular septum – the right compo-
nent of the commonAV-valve with the anterior-superior bridging
leaflet (ABL) and the posterior-inferior bridging leaflet (PBL).
For best surgical results the decisive anatomic characteristics of the
right and left ventricular AV-valve support apparatus in relation to
the ventricular and arterial structures need to be demonstrated by
the preoperative echo.
Method: The morphologic analysis of 82 heart specimens (DHM
1974-92) demonstrated 11 cases with AVSD (1 partial, and 10
complete). We reanalyzed all and focused on the anatomy of
the AV-valves, the papillary muscles and their chordal attachment
in relation to the ventricular structures and the great arteries.
Furthermore, the systemic and pulmonary venous anatomy and
their connections were assessed.
Results:We found the specimen of a 7 weeks-old male heterotaxy
patient with AVSD Rastelli type B, D-TGA and valvular pulmo-
nary atresia. The complex anatomical findings in the LV consisted
of a parachute AV-valve with a single papillary muscle. All its
chords are attached to the threefoliate AV-valve (i.e. free floating
ABL, fixed PBL and left ventricular posterior AV leaflet).
The associated valvular pulmonary atresia is secondary due to the
extension of the inner heart curvature, muscle of Moulaert, that is
obstructing the subpulmonary outflow tract.
The anatomy of the RV is similar: The solitary papillary muscle is
the combination of the medial papillary muscle Lancisi and the
anterior papillary muscle with all chords attached to the threefo-
liate right ventricular component of the common AV-valve (ABL,
PBL and the right ventricular posterior AV-leaflet).
Conclusions: Each three apposing AV leaflets represent the ven-
tricular entrances, they must be distinguished from the usual cleft.
Surgical closure can lead to relevant AV - inflow obstruction.

Keywords: CAVSD Rastelli Type B, Morphology

Congenital Heart Surgery

PP-109
Vascular ringmorphology, age at presentation and surgical
outcomes – A single centre review
Ahmad Ali Mohd Hafiz, Gaik Min Tan, Alison Sparkle, Sophia Khan
and Ram Ramaraj
Department of Paediatric Cardiology, Alder Hey Children’s Hospital,
Liverpool, United Kingdom

Background and Aim: Congenital anomalies of the aortic arch may
cause formation of vascular rings, which compresses on the upper
respiratory and gastrointestinal tracts. Various morphologies of vas-
cular ring have been described, including double aortic arch and
right sided aortic arch with aberrant left subclavian artery. In this
single centre review, we aim to investigate the antenatal diagnosis,
age at presentation and surgical outcomes of the various vascular
ring morphologies.
Method: A 10-year retrospective study of patients who had under-
gone vascular ring surgery at Alder Hey Children’s Hospital in
Liverpool, United Kingdom. This project was registered with hos-
pital audit committee and data was collected using Electronic
Patient Records.
Results: Over a 10-year period (2012-2022), 62 patients under-
went vascular ring surgery. Breaking down the types of morphol-
ogy of vascular ring, 2were left sided aortic archwith aberrant right
subclavian arteries (LAA ARSCA), 33 were double aortic arches
(DAA) variants of which 3 were associated with aberrant left sub-
clavian artery (ALSCA), and 27 were right aortic arch (RAA) var-
iants, with 20 being associated with aberrant left subclavian artery
(ALSCA) and a further 2 associated with both ALSCA and
Kommerell diverticulum. The majority (51/62) patients were
symptomatic, with the commonest age at presentation of symp-
toms being under 12 months old (48/51) with the remaining 3
presenting between 12-24 months old, all of which were RAA
variants. Almost half (23/51) of symptomatic patients were diag-
nosed antenatally, of which 15/23 were RAA variants and 8/23
were DAA variants. Post-operative complications were seen in
only 6/62 patients, of which 2 were DAA and 4 were RAA var-
iants. Complications reported were chylothoraces (3/62), re-oper-
ation (2/62) and 1 postoperative cardiac arrest requiring ECMO,
in a patient later found to have CPVT. No mortalities were
reported at time of review.
Conclusions: Double aortic arch variants, followed by right sided
aortic arch variants are the most common vascular ring morphol-
ogies in our study. Most patients were symptomatic and present in
the first year of life, of which almost half were diagnosed antena-
tally. There is a low rate of complications and no mortality in this
retrospective review.

Keywords:Vascular ring, aortic arch anomalies, cardiac morphol-
ogy, surgical outcomes

PP-111
Mitral valve replacement in small infants: Venturing into
the unknown
Ali Jassar1, Evelyn Kecskes1, Simona Antoniu1, Diana Jecan Toader2,
Irina Margarint3, Alin Nicolescu1, Alessandro Varrica4, Ileana Barascu5,
Catalin Cirstoveanu6 and Cristina Filip7
1Department of Pediatric Cardiology ‘Marie-Sklodowska Curie’
Emergency Children’s Hospital, Bucharest, Romania; 2Emergency
Clinical Hospital for Children Cluj-Napoca Romania; University of
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Medicine and Pharmacy 'Iuliu Hatieganu’ Cluj-Napoca, Romania;
3Department of Cardiovascular Surgery ‘Marie-Sklodowska Curie’
Emergency Children’s Hospital, Bucharest, Romania; 4Department of
Cardiac Surgery IRCCS Policlinica San Donato, Italy; 5Neonatal
Intensive Care Unit, ‘Marie-Sklodowska Curie’ Emergency Children’s
Hospital, Bucharest, Romania; 6Neonatal Intensive Care Unit, ‘Marie-
Sklodowska Curie’Emergency Children’s Hospital, Bucharest, Romania;
University of Medicine and Pharmacy, Bucharest, Romania; 7Department
of Pediatric Cardiology ‘Marie-Sklodowska Curie’ Emergency Children’s
Hospital, Bucharest, Romania; University of Medicine and Pharmacy,
Bucharest, Romania

Background and Aim: Mitral valve replacement (MVR) in infants
and children is still a challenging procedure. Despite improve-
ments in surgical mitral valve (MV) repair techniques, MVR is
sometimes unavoidable. In growing children, the fixed diameter
of the valve is a disadvantage requiring replacement as the child
develops. Also, the anticoagulation necessary after MVR presents
a unique challenge in young patients and can cause significant
complications.
Method: We present the case of a baby boy, born at 28 weeks of
gestation, ELBW. Subsequently an echocardiography was per-
formed demonstrating severe mitral stenosis. Pharmacological
treatment was initiated with unsatisfactory evolution requiring
mechanical ventilation.
Results: At 2 months of age, the baby was referred to our center,
where echocardiography revealed the aforementioned severe MV
stenosis alongside severe MV regurgitation and a severely dilated
left atrium. After 2 months of life (corrected age 36 weeks,
weight=3750g), a MVR with an Edwards’Sapien’3 Ultra (20
mm) was performed in mitral position and an ASD was surgically
created. Anticoagulation therapy was started. The degree of
residual mitral stenosis has progressed post-operatory, resulting
in a high transprothetic gradient and evidence of severe pulmonary
hypertension. After 1 week, the patient presented bradycardia and
hypotension, followed by resuscitated cardiorespiratory arrest sub-
sequently needing V-A ECMO support. The echocardiography
examination revealed an organized clot completely fixing one leaf-
let and severely restricting the other. Because of this early throm-
bosis of the valve the reimplantation of a 20 mm Edwards’Sapien’3
valve was needed. The initial evolution after reimplantation was
favorable. However, serial echocardiographic assessments over
the course of the following two months revealed two severe para-
valvular regurgitations due to paravalvular leaks associated with a
severe left atrium dilatation and a EEG demonstrating sever neu-
rologic impairment. An interventional paravalvular leaks closure
procedure with balloon dilatation is scheduled.
Conclusions: Considering the limited experience in treating this
pathology in newborns and small infants, as well as the complicated
course demonstrated by our case we advocate for extensive
research for new innovative treatment methods in order to
improve the morbidity and mortality of these patients.

Keywords: Mitral valve Stenosis, Mitral valve replacement,
Edwards Sapien, Paravalvular regurgitation

PP-112
A rare combination of cardiac hydatid cyst and pulmonary
hydatidosis in a child
Alwaleed Al Dairy
Faculty of Medicine, Damascus University

Background and Aim: Hydatid disease is a common health problem
in the sheep-farming countries of the Mediterranean, caused by

infection with Echinococcus Granulosis. The common sites are
liver and lings. Cardiac hydatidosis is rare.
Method:Herein, we report a case of interventricular septum hyda-
tid cyst with lung involvement in a 4-year-old child.
Results: On one year follow-up, she was asymptomatic without
any evidence of recurrence of the hydatid cysts.
Conclusions: Cardiac hydatid cysts should be resected surgically
even in asymptomatic patients since delayed diagnosis and treat-
ment can lead to fatal outcomes. In spite of its rarity, the combi-
nation of cardiac and pulmonary hydatidosis can be managed with
single operation.

Keywords: Hydatid cyst, Hydatidosis, Ventricular septum hyda-
tid cyst, pulmonary hydatidosis
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Delayed sternal closure following complex cardiac surgery
in neonates
Amr Ashry1, Shubhi Gupta2, Hesham Ahmed3, Ramesh Kutty4,
Ram Dhannapuneni4, Rafael Guerrero5 and Attilio A. Lotto6
1Department of Paediatric Cardiac Surgery, Alder Hey Children’s
Hospital, Liverpool, United Kingdom; Department of Cardiothoracic
Surgery, Assiut University Hospital, Faculty of Medicine, Assiut
University, Assiut, Egypt; 2School of Medicine, University of Liverpool,
Liverpool, United Kingdom; 3Department of Cardiothoracic Surgery,
Faculty of Medicine, Menoufia University, Menoufia, Egypt;
4Department of Paediatric Cardiac Surgery, Alder Hey Children’s
Hospital, Liverpool, United Kingdom; 5Department of Paediatric Cardiac
Surgery, Alder Hey Children’s Hospital, Liverpool, United Kingdom;
School of Medicine, University of Liverpool, Liverpool, United Kingdom;
6Department of Paediatric Cardiac Surgery, Alder Hey Children’s
Hospital, Liverpool, United Kingdom; Faculty of Health, Liverpool John
Moores University, Liverpool, United Kingdom; Liverpool Centre for
Cardiovascular Science, Liverpool, United Kingdom

Background and Aim: Delayed sternal closure (DSC) is a well-
known strategy for management of neonates following complex
cardiac procedures requiring prolonged cardiopulmonary bypass
(CPB) times and/or deep hypothermic circulatory arrest, which
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Figure 1: CT image showing the cardiac hydatid cyst (1), and the pulmonary hydatid cyst (2).

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


predispose to myocardial oedema, low cardiac output and haemo-
dynamic instability. The purpose of this study is to evaluate clinical
outcomes and morbidity associated with DSC in this group of
patients.
Method: Retrospective review of neonates who underwent DSC
after complex congenital cardiac surgery in a single centre from
2015 to 2021. Out of 357 neonates who had cardiac surgery via
median sternotomy, we identified 187 cases who had DSC.
Results: Mean age and weight were 12.8 ± 6.8 days and 3.3 ± 0.5
Kg, respectively. Mean RACHS-1 Score was 4 ± 1. Arterial
Switch operation for either simple or complex TGA, hypoplastic
aortic arch repair associated or not with VSD and Norwood oper-
ation were the most frequent performed procedures. Mean aortic
cross clamp time and CPB time were 102.8 ± 52.5 and 183 ± 81
minutes. Mean days of opened chest were 3.8 ± 5.8 days. Mean
ICU and hospital stay were 12.8 ± 16.6 and 25.9 ± 36.9 days.
Intra-operative ECMO was required in 6 cases (3.2%), while 21
patients (11.2%) needed post-operative ECMO for ECPR. 30-
day hospital mortality was 4.8% (N = 9). 8 out of 27 patients
(29.6%) who required ECMO died. Only 2 patients (1.07%)
needed sternal wound debridement for deep wound infection,
while 19 patients (10.2%) had superficial wound infection that
was managed conservatively. Univariate analysis showed that
DSC days (p 0.011), ECMO (p 0.0001), aortic cross clamp time (p
0.007) and CPB time (p 0.006) associated with 30-day mortality,
while in multivariate analysis, only ECMO was significant (p
0.002) formortality. However, only RACHS-1 score was an inde-
pendent risk factor for sternal wound infection in both univariate
(p 0.019) and multivariate analysis (p 0.05).
Conclusions: Delayed sternal closure (DSC) is a safe and effective
therapeutic option following complex cardiac surgery in neonates.
DSC might also speed up establishing ECMO during ECPR
which nonetheless remains a risk factor for mortality. Moreover,
higher RACHS-1 score is associated with sternal wound infection.

Keywords: Delayed sternal closure, Neonates, ECMO,
Congenital Cardiac Surgery.

PP-114
Anomalous right coronary artery from pulmonary artery:
To do or not to do?
Ana Raquel Marques1, João Antunes Sarmento1, Jorge Casanova2 and
Jorge Moreira1
1Department of Pediatric Cardiology, Centro Hospitalar Universitário de
São João, Porto, Portugal; 2Department of Cardiothoracic Surgery, Centro
Hospitalar Universitário de São João, Porto, Portugal

Background and Aim: Anomalous right coronary artery from the
pulmonary artery (ARCAPA) is a rare congenital anomaly, with
a reported incidence of 0,002%. Usually asymptomatic in infancy
and childhood, it is often incidentally discovered during the assess-
ment of other medical issues. Understanding normal and variant
coronary anatomies is crucial for accurate diagnosis and potential
treatment planning.
Method: A 2-month-old male infant was referred following a pre-
natal diagnosis of persistent left superior vena cava (PLSVC). There
were no significant cardiovascular findings on physical examina-
tion. Initial echocardiography confirmed the presence of
PLSVC and showed normal biventricular and valvular function,
revealing a prominent left main coronary artery (LMCA) originat-
ing normally from the aorta and a suspected anomalous origin of
the right coronary artery (RCA) from the main pulmonary artery,
with a visible flow at this site. Electrocardiography indicated a nor-
mal sinus rhythm with no signs of ischemia. Further diagnostic
procedures (coronariography and CT-angiography) confirmed
the diagnosis of ARCAPA, revealing an increased LMCAdiameter
and retrograde filling of the RCA from the left (Figure 1). The
patient underwent successful surgical repair at 9 months, with
reimplantation of the RCA into the ascending aorta. The postop-
erative period was uneventful, and the child was discharged under
antiplatelet therapy.
Results: At the two-year follow-up, the patient remained asymp-
tomatic, with normal biventricular size and function while main-
taining a dilated LMCA.
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Figure 1

Figure 1 (A) echocardiogram: right coronary artery from the pulmonary artery (blue arrow); 
increased left main coronary artery diameter (yellow arrow); (B) CT-angiography: right coronary 
artery from the pulmonary artery (blue arrow); PA: pulmonary artery; Ao: aorta
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Conclusions: ARCAPA is a rare and mainly incidental diagnosis.
Despite its usual asymptomatic nature, the association with cardiac
symptoms and sudden death, along with significant advances in
cardiothoracic and microvascular surgery, supports surgical correc-
tion even in asymptomatic cases. This aims to prevent myocardial
ischemia and sudden cardiac death by restoring a more natural
two-coronary system and abolishing the “coronary steal” phe-
nomenon. Thorough investigation of coronary artery anatomy
should be pursued, particularly when associated with other cardiac
lesions, as initial echocardiography may be misleading. Early rec-
ognition and correction are critical to mitigate risks associated with
compromised coronary circulation. Operated infants require close
monitoring until risks of coronary reimplantation decrease with
growth. Despite positive short and medium-term outcomes,
potential late postoperative complications emphasize the necessity
of long-term patient follow-up in order to improve management.

Keywords: ARCAPA, coronary anomaly, anomalous origin,
right coronary artery, congenital heart disease
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Aortic coarctation in the neonatal intensive care unit: A
ten-year case series
Ana Raquel Marques1, Joana Pimenta1, Elson Salgueiro2,
Jorge Casanova2, Paulo Soares3 and Henrique Soares3
1Department of Pediatric Cardiology, Centro Hospitalar Universitário de
São João, Porto, Portugal; 2Department of Cardiothoracic Surgery, Centro
Hospitalar Universitário de São João, Porto, Portugal; 3Neonatal
Intensive Care Unit, Centro Hospitalar Universitário de São João, Porto,
Portugal

Background and Aim: Coarctation of the aorta (CoA), often associ-
ated with transverse aortic hypoplasia or other malformations, can
lead to severe neonatal cardiac failure. Advances in intensive care
have enhanced perioperative care. This study aims to describe
clinical variables during the perioperative period and assess the
results of surgical CoA treatment in neonates.
Method:A retrospective clinical reviewwas conducted on neonates
with CoA admitted to the Neonatal Intensive Care Unit (NICU)
undergoing surgery from 2013 to 2023. Exclusion criteria
included hypoplastic left heart syndrome and interrupted aortic
arch. Perioperative characteristics were extracted from our institu-
tional database.
Results: Among the 41 patients (61% male), the median gestational
age at birth and age and weight at surgery were 38.7 weeks (IQR
37.4-39.1), 11 days (IQR 7.5-17.3) and 3190g (IQR 2807-3462),
respectively. Hypoplastic aortic arch (transverse aortic arch z-score
<-2) and bicuspid aortic valve occurred in 43.9% and ventricular
septal defect in 26.8%. Prenatal diagnosis existed in 48.8%, without
significantly affecting surgery timing compared to postnatal diag-
nosis (p=0.123). Left lateral thoracotomy was performed in 73.2%,
and extended end-to-side anastomosis in 65.9%. Preoperative
prostaglandin was used in 73.2%, with 36.6% presenting clinical
symptoms of severe CoA. The 30-day mortality was 2.4% (1/
41). Extubation occurred at a median of 3.5 days (IQR 2-5)
post-operation, and median NICU stay was 12 days (IQR 8.3-
20.8). Relevant predictors for NICU length of stay were intuba-
tion duration (p=0.009), significantly correlating with chylothorax
(p=0.026). Chylothorax occurred in 9.8% and showed no associ-
ation with surgical approach or technique. The cohort exhibited a
14.6% rate of feeding dysautonomia, correlating with a longer stay
(p<0.001). Vocal cord paralysis (41.5%) occurred more in the

lateral approach but lacked statistical significance (p=0.303).
Cross-clamping time showed no correlation with neurological
complications, intubation days or postoperative aminergic sup-
port. Aortic arch reinterventions occurred in four patients, with
balloon angioplasty performed at a median of 17.5 months
(IQR 4.5-52.8) after surgery.
Conclusions: This study provides insights into perioperative charac-
teristics and outcomes of neonatal CoA surgical treatment. While
mortality rates are low, attention to early complications impacting
hospitalization duration is crucial for overall patient care optimi-
zation. Ultimately, neonatal CoA repair demonstrates an overall
favorable outcome.

Keywords: Coarctation of the aorta, perioperative care

PP-116
Personalised exernal aortic root support (PEARS)
to prevent autograft dilatation for the ross procedure in
paediatric population
Ana Redondo Palacios and Conal Austin
Evelina London Children’s Hospital

Background and Aim: Ross procedure is the preferred option for
aortic valve replacement in children and young adults, offering
excellent results at long term. However, one of the main disad-
vantages of the free-standing Ross is potential autograft dilatation
and valve leaflet coaptive failure. Despite several techniques have
been developed, none have been the definitive solution in terms
of ease of deployment and complete support of the autograft and
ascending aorta. We have used the PEARS graft, custom made
and personalised, to support the autograft (“Ross PEARS oper-
ation”) in both adult and paediatric population with adult sized
great vessels.
Method: We present a single surgeon experience with the Ross
PEARS operation since 2016 (83 cases of which 14 are paediatric)
The PEARS graft in this case is made from composite measure-
ments, obtained from the pulmonary phase of a CT angiogram
to produce the pulmonary sinuses and the main pulmonary artery
shape, coupled with the aortic annular dimensions. We included
all patients aged 18 or under. Post-operative follow-up includes
annual echocardiograms and cross-sectional imaging.
Results:We have performed 14 Ross-PEARS operations in paedi-
atric patients. Youngest patient was 9 years old (mean age 15.71). 4
patients had previous cardiac surgery, 3 of them had an aortic valve
repair (including one Ozaki procedure). Almost 65% had bicuspid
aortic valve, with aortic regurgitation being the main lesion
(64.29%). One patient required a Konno type annular enlarge-
ment. 6 patients had a reduction ascending aortoplasty to match
the distal ascending aorta with the pulmonary artery. Mean bypass
and cross-clamp time were 197.4 and 151.5 minutes respectively.
All patients had at most mild neo-aortic valve regurgitation at dis-
charge, which didn’t increase during the follow-up. No autograft
dilatation or dysfunction have been observed.
Conclusions: The application of PEARS for supporting the Ross
autograft can be a game changer for the Ross operation which
is also applicable in the paediatric population. Our cohort has a
large number of cases with severe aortic insufficiency and almost
half of them had dilated aortopathy. This is proving to be an excel-
lent option providing personalized technology to allow a repro-
ducible technique that avoids autograft failure and subsequent
reinterventions.

Keywords: Ross, autograft, PEARS, aorta
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PP-117
Enhancing preoperative evaluation through virtual reality
for successful pairing of norwood and glenn procedures in a
premature male patient with HLHS
Andrey Semyashkin1, Hans Gerd Kehl2, Felix Kleinerüschkamp2 and
Lotfi Ben Mime1
1Pediatric Cardiac Surgery, University Hospital Münster, Münster,
Germany; 2Pediatric Cardiology, University Hospital Münster, Münster,
Germany

Background and Aim: Preoperative evaluation is pivotal in deter-
mining eligibility and success in surgical interventions for patients
with complex congenital heart diseases. Virtual Reality (VR) tech-
nology presents a promising tool to enhance surgical decision-
making by providing immersive visualization and interactive
assessment of cardiac anatomy. This case report outlines the utiliza-
tion of VR in the preoperative evaluation and successful pairing of
the Norwood and Glenn procedures in a premature male patient
with hypoplastic left heart syndrome (HLHS).
Method:Amale patient, prematurely bornwithHLHS at 34weeks,
weighing 2830 g, underwent hybrid stage 1 palliation with pulmo-
nary arterial banding and stent implantation in the patent ductus
arteriosus at 8 days of age. VR technology, utilizing patient-spe-
cific data, was employed for a detailed assessment of anatomical
suitability for the pairing of Norwood and Glenn procedures.
Results: Utilizing patient-specific data, a VR-assisted assessment
was conducted to evaluate the anatomical suitability for the
Norwood and Glenn procedures. The VR simulation provided
an in-depth visualization of the patient’s cardiac structures, facili-
tating the determination of procedural feasibility and compatibil-
ity. Subsequently, based on this assessment, the surgical team
successfully combined the Norwood and Glenn procedures when
the child was 4 months and 19 days old.
Conclusions:This case report demonstrates the efficacy of VR tech-
nology in the preoperative evaluation and successful pairing of the
Norwood and Glenn procedures in a premature male patient with
HLHS. VR-assisted visualization of complex cardiac anatomy
aided in surgical decision-making and contributed to the optimal
procedural outcomes. VR has the potential to enhance the assess-
ment process and improve outcomes in patients with complex
congenital heart diseases. Further research and exploration in this
field are necessary to validate these findings and expand the appli-
cation of VR in surgical decision-making for congenital heart dis-
ease interventions.

Keywords: virtual reality, hypoplastic left heart syndrome,
Norwood and Glenn procedures pairing
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Interstage hypoplastic left heart syndrome follow-up:
Surgical versus hybrid approach. A single-center
experience
Anna Chanas1, Radosław Pietrzak2 and Bożena Werner2
1Department of Pediatric Cardiology and General Pediatrics, Children’s
Hospital of Medical University of Warsaw, Warsaw, Poland;
2Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim: Newborns with diagnosed hypoplastic left
heart syndrome (HLHS) require three-stage surgical treatment
and often supportive interventional therapy. While each stage
has a risk of surgical mortality andmorbidity, this becomes a crucial
clinical issue between stages 1 and 2. This retrospective study
aimed to present a single-center experience of interstage HLHS

infants follow-up by comparing two treatment strategies for the
first stage: surgical versus hybrid procedure (bilateral pulmonary
artery or pulmonary trunk bands and a ductal stent).
Method: Seventeen patients with HLHS hospitalized from January
2022 to June 2023 were included. Twelve of the patients under-
went surgical treatment (Group S); among them, four had
Norwood operation and eight Sano modifications. The remaining
five patients were treated with the hybrid procedure (Group H).
Length of ICU hospitalization after the first and second stages,
duration of mechanical ventilation after surgeries, weight gain,
NTproBNP values, necessity for additional interventions (planned
and urgent), and degree of regurgitation of tricuspid valve in echo-
cardiography were reviewed.
Results: The overall survival was 88% (Group S: 91%; Group
H:80%; p=0. 749). Patients in group S had nominally shorter
hospitalization time in the ICU after the first stage (25,2 days
vs 26,6 days, p=0,712) and the second stage (14,16 days vs
30,2 days, p=0,671), shorter mechanical ventilation time after
the first stage (9,3 days vs 16,2 days, p=0,711) and the second
stage (6 days vs 12 days, p=0,662). Hybrid procedure was linked
with nominally weaker interstage weight gain (17g/day vs 18g/
day, p=0,268) as well as higher NTproBNP concentration
(3080,4pg/ml vs 2820,5 pg/ml, p=0,225). All differences were
not statistically significant. 83,3% of patients in group S and
60% in group H needed additional interventions before the sec-
ond stage. All patients in group H vs 2 in the group S needed
urgent catheterization after Glenn operation. 40% of patients
in group H and 58,3% in group S had significant tricuspid regur-
gitation after Glenn operation.
Conclusions: The results may indicate the advantage of surgical
treatment over hybrid procedure as the first stage of treatment
of HLHS in the analyzed aspects. Further studies on the larger
group of patients are required.

Keywords: hypoplastic left heart syndrome, Norwood operation,
hybrid procedure

PP-119
Clinical case of percutaneous treatment of massive
thrombosis of the right pulmonary artery in a two-month
old child
Anzhelika Mykhailovska1, Oleksanda Motrechko2, Anna Pavlova4,
Tatyana Hura1, Andii Kurkevych1, Andrii Maksymenko2 and
Illya Yemets3
1Department of Pediatric Cardiology, Ukrainian Children’s Cardiac
Center, Kyiv, Ukraine; 2Department of interventional Cardiology,
Ukrainian Children’s Cardiac Center, Kyiv, Ukraine; 3Department of
Cardiac Surgery, Ukrainian Children’s Cardiac Center, Kyiv, Ukraine;
4Department of Pediatrics, Adolescent Medicine and Children’s
Psychosomatics, Wolfsburg Clinic, Wolfsburg, Germany

Background and Aim: Massive venous thrombosis in infants is
extremely rare. Such patients require thrombolytic therapy, or if
it isn`t effective - surgical or transcatheter thrombectomy (TT).
We present case of TT of massive thrombosis of the right pulmo-
nary artery (RPA) in a 2-month old child.
Method: After a car accident, a child required ventriculoperitoneal
shunt with central venous catheter placement postoperatively for
one month. One month after the intervention, a routine
Computed Tomography (CT) in an asymptomatic patient (a level
of saturation - 93%, no symptoms of respiratory and heart failure
and normal right ventricular function) revealed a massive throm-
bosis of the right branch of the pulmonary artery. After an ineffec-
tive 10-day thrombolytic therapy, TT was performed.
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Results: Recanalization of RPA was performed through the right
femoral vein access, utilizing the 4F C4 angiographic catheter with
a Runthrough Intermediate 0.014 coronary guidewire. Balloon
angioplasty of peripheral branches was performed with coronary
balloons from 1,25 to 3.75 mm in diameter. The middle third part
of the RPA (thrombosed zone) was dilatated with a mini Tyshak II
6x20 mm. In control angiography, the thrombosed zone of the
RPAwas expanded to 3mm; segmental branches of theRPAwere
well filled. In postprocedural ICU stay for 2.5 days systemic hep-
arinization 25-30 units/kg/h (target aPTT level of 90-100 sec-
onds) was done. On the 2nd postoperative day aspirin 5 mg/kg
daily and enoxaparin at a dose of 1 mg/kg twice per day (for 5
days), warfarin - 0.2 mg/kg daily target INR level (2.5-3.5) were
added. The child was discharged from the hospital on aspirin 5mg/
kg daily for 6 months. CT (6 months after the intervention) con-
firmed that the size of both branches were same and the pulmonary
arteries were patent well. Antiaggregant therapy was discontinued.
Conclusions: In case of ineffective thrombolytic treatment of mas-
sive pulmonary artery thrombosis in infants, the interventional
method in combination with anticoagulant therapy can be a good
approach to open surgical thrombectomy.

Keywords: massive thrombosis of the pulmonary artery, infants,
transcatheter thrombectomy, anticoagulant therapy

PP-121
Determinants of peak VO2 andVE/VCO2 slope in patients
with repaired tetralogy of fallot
Benedetta Leonardi, Federica Gentili, Michele Lioncino,
Aurelio Secinaro, Gianfranco Butera, Gabriele Rinelli, Giulio Calcagni,
Giovanni Antonelli, Ugo Giordano, Giulia Cafiero, Rosalinda Palmieri,
Sonia Albanese and Fabrizio Drago
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy

Background and Aim: Cardiopulmonary exercise test (CPET) is a
well-established method to assess cardiopulmonary function in
repaired Tetralogy of Fallot (rTOF) patients. In addition, peak
VO2 and VE/VCO2 slope have been linked to adverse cardiac
events in this population. However, the determinants of peak
VO2 and VE/VCO2 slope are not clear
Method: All rTOF patients who performed a CPET and CMR
exam within one-year interval were enrolled. Demographic and
surgical data were collected. A multivariate linear regression was
performed to identify predictors of peak VO2 and VE/VCO2
slope and variables which remained significant at univariate analysis
were included in the final model.
Results: Four-hundred thirty-eight exams tests were completed in
342 patients (56% males; mean age at CPET 22.3 ±7.9 years). The
mean age at total repair was 12.9±19.7 months. The mean right
end-diastolic volume indexed (RVEDVi) was 120 ± 24 ml/m2,
and the mean end-systolic volume indexed (RVESVi) was 56 ±
15 ml/m2. Right ventricle (RV) and/or left ventricle (LV) ejec-
tion fraction (EF) mean were respectively 54± 7 and 58 ± 6%.
CPET revealed a decreased peak VO2 (26.5±6.4 mL/min/kg)
and predicted peak VO2 (73±16%) and fair VE/VCO2 slope
(29.8±4.7). At multivariate regression, adjusted for age at
CPET, sex and BMI, peak VO2 was predicted by RVEDVi
(p=0.04), age at surgery (p=0.01); NYHA class (p=0.04) and
sex (p=0.001). Surprisingly, RV and/or LV EF as well as

pulmonary regurgitation (PR) did not affect peak VO2. LV EF,
age at surgery and gender influenced VE/VCO2 slope (all
p=0.01).
Conclusions: In our study, older age at total repair affects both was
peak VO2 and VE/VCO2 slope, suggesting that it could be one of
the predictors of quality of life in this population. While RV size
and NYHA class were the most important determinants on the
decreased peak VO2 in rTOF patients, only LV function was sig-
nificantly linked to VE/VCO2 slope.

Keywords: cardiopulmonary exercise stress test, peak VO2,
Tetralogy of Fallot

PP-122
Concurrent repair of pectus exacavatum and open heart
surgery: How and when?
Blanca Torres Maestro1, Carlos De La Torrre Ramos2, Bunty
Ramchandani Ramchandani1, Luz Polo Lopez1, Raul Sanchez Perez1,
Alvaro Gonzalez Rocafort1 and Juvenal Rey Lois1
1Department of Congenital Cardiovascular Surgery, La Paz-Ramon y
Cajal University Hospital, Madrid, Spain; 2Pediatric Surgery, La Paz
University Hospital, Madrid, Spain

Background and Aim: Pectus excavatum can be associated with con-
nective tissue diseases and congenital cardiac disorders that also
require surgical repair. The ideal surgical technique and best timing
for pectus excavatum repair in these cases are still controversial.We
present our surgical approach for concomitant open heart surgery
and pectus repair.
Method: In 2023 two patients have undergone concomitant open
heart surgery and repair of pectus. We analysed preoperative and
intraoperative characteristics. Surgical technique for the pectus
repair was the Nuss procedure. We describe our surgical strategy
and postoperative outcomes.
Results: Patient 1 (17 years old), female, had the Loeys-Dietz syn-
drome and had already undergone one pectus excavatum surgery
at age 7. Subsequently, she developed aortic root aneurysm (4.1
cm, Z-score +4.7) and inferior vena cava compression due to chest
progressive deformation. Patient 2 (26 years old), male, suffered
from aortic root aneurysm (4.7 cm) and severe mitral insufficiency
due to a prolapse, and also severe pectus excavatum. An heterozy-
gous mutation in FBN1 gene was diagnosed in October 2022.
Open heart procedures were aortic root replacement in patient
1 and mitral valve replacement with a mechanical prosthesis com-
bined with a Bentall-Bono procedure (aortic valve, root and
ascending aorta replacement with a graft) in patient 2. In both
cases, minimally invasive repair of the pectus excavatum was per-
formed by modified Nuss technique 24 hours later, through a
median sternotomy, with no incidences. Intubation time was 28
and 72 hours, respectively. The length of stay in the intensive care
unit was 8 and 10 days, and the length of hospital stay 23 and 34
days, respectively. Postoperative pain control was managed with
intravenous patient-controlled analgesia with opioids and posteri-
orly oral treatment with gabapentine and benzodiazepines for 4
months. Postoperative early complications: possible infective
endocarditis in patient 2 (2major Duke standards) resolved by anti-
biotherapy. Follow-up: both patients in NYHA I, good cosmetic
results and no chest deformities.
Conclusions: Concomitant open heart surgery and minimally inva-
sive pectus repair within 24 hours appear to be feasible and safe,

S1634 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


eliminating the higher risks of staged procedures. This initial expe-
rience can set a brand-new horizon in the treatment of these
patients.

Keywords: congenital heart surgery, pectus excavatum, con-
comitant surgery

PP-123
Peripheral lymphatic flow during non-invasive negative
intrathoracic pressure with biphasic cuirass ventilation
Casper Noah Nilsson1, Lene Thorup1, Benjamin Kelly2 and
Vibeke Hjortdal1
1Department of Cardiothoracic Surgery, Copenhagen University Hospital,
Copenhagen, Denmark; 2Institute of Clinical Medicine, Aarhus
University, Aarhus, Denmark

Background and Aim: Single ventricle heart defects have an
increased central venous pressure and a congested and vulnerable
lymphatic system. The central venous pressure is sensitive to the
intrathoracic pressure and decreases during inspiration aiding both
venous return to the heart and lymphatic return to the venous sys-
tem. In contrast to positive pressure ventilation, biphasic cuirass
ventilation (BCV) mimics pressure changes of natural breathing
and further decreases the intrathoracic negative pressure. To
improve the knowledge and understanding of the interplay
between lymphatic function and intrathoracic pressure, we plan
to evaluate the impact of non-invasive negative biphasic pressure
ventilation on the peripheral lymphatic system.
Method: Cardiopulmonary healthy individuals (N=20) between
the ages of ≥ 18 and ≤ 40 years and with a BMI ≤ 30 are to be
included. The non-invasive negative intrathoracic pressure is
achieved by biphasic cuirass ventilation (BCV). A cuirass placed
on the chest, actively controls inspiration and expiration by con-
trolling the pressure environment inside the shell. Lymphatic func-
tion is examined using Near-Infrared Fluorescence (NIRF)
imaging. NIRF-imaging allows for measurements of contraction
frequency and contraction velocity. The microvascular fluid filtra-
tion is measured through strain gauge plethysmography. A venous
congestion protocol is carried out, where the increase in calf vol-
ume is recorded by the strain gauge each time the cuff pressure is
increased. This enables us to estimate capillary filtration rate. Fluid
filtration and lymphatic function is measured during spontaneous
respiration and negative pressure biphasic cuirass ventilation
(inspiratory pressure: -30 mmHg; expiratory pressure: +2
mmHg; respiration frequency: 10-14).
Results: 5 study subjects are included at the time of abstract submis-
sion. Inclusion concludes January 2024.
Primary endpoints:
• Changes in lymphatic vascular contraction frequency and veloc-
ity of lymphatic transport during BCV.
Secondary endpoint:
• Changes in SGP-estimated capillary filtration rate during BCV.
Conclusions:Normal lymphatic fluid transport is essential for main-
taining a healthy fluid balance and for avoiding edema formation.
This study aims to describe the interplay between intrathoracic
pressure and lymphatic fluid transport from the periphery. In
the future, BCV may serve as a viable alternative to positive pres-
sure ventilation in individuals with a vulnerable lymphatic vascu-
lature prone to lymphatic complications.

Keywords: congenital heart defects, lymphatic dysfunction,
biphasic cuirass ventilation, near-infrared fluorescence imaging
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Perioperative antibiotic prophylaxis in paediatric cardiac
surgery – is one day sufficient to prevent surgical site
infections?
Christoph Zuern1, Kai Beckschulte1, Philipp Mueller1,
Martina Beiderbeck1, Luisa Paul2, Sebastian Uhl2, René Hoehn1,
Johannes Kroll3, Philippe Grieshaber4, Tsvetomir Loukanov4,
Brigitte Stiller1, Matthias Gorenflo2 and Victoria Ziesenitz2
1Department of Congenital Heart Defects and Paediatric Cardiology,
University Heart Center Freiburg-Bad Krozingen, Medical Center,
University of Freiburg, Germany; 2Department of Paediatric &
Congenital Cardiology, Centre for Child and Adolescent Health,
University Hospital Heidelberg, Germany; 3Department of
Cardiovascular Surgery, University Heart Center Freiburg-Bad
Krozingen, Medical Center, University of Freiburg, Germany; 4Division
of Congenital Cardiac Surgery, Department of Cardiac Surgery,
University Hospital Heidelberg, Germany

Background and Aim: Perioperative antibiotic prophylaxis (PAbP) is
a standard practice in paediatric cardiac surgery to prevent surgical
site infections (SSI). Current prophylactic regimens in Germany
include cefuroxime (second-generation cephalosporin). The dura-
tion of its administration is debated, due to the lack of randomised
controlled trials. The target of antibiotic stewardship is to effec-
tively treat infections, prevent antibiotic resistance and to protect
patients from unnecessary harm. This study aims at comparing the
efficacy of PAbPwith cefuroxime during one versus five days peri-
operatively in children undergoing congenital heart surgery.
Method: This retrospective, bi-centre study included patients <18
years of age undergoing congenital cardiac surgery with cardiopul-
monary bypass (CBP) and primary chest closure from 2015 to
2019. Patients with preoperative antibiotic treatment or signs of
infection and cases of prior surgeries with CBP during the same
admission were excluded. PAbP consisted of cefuroxime, which
was administered according to two different regimens based on
local guidelines: one day (centre 1) versus five days (centre 2).
Patients were stratified according to age and procedural risk
(STAT score). The endpoints were the duration of invasive ven-
tilation and the duration of postoperative hospitalisation.
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Results: A total number of 305 patients could be included in this
analysis so far. Bodyweight (mean 14,0 vs. 16,7 kg, p = 0.074) and
STAT score (median 2 vs. 2, p = 0.14) were similar, but the
patients were older in centre 2 (median 1,3 vs. 2,5 years, p =
0.04) and mechanical ventilation was longer in center 1 (mean
1,8 vs. 1,7 days, p < 0,01). Mean duration of cefuroxime admin-
istration was 3,1 days in centre 1, and 6,3 days in centre 2 (p <
0.01). These results show that the shorter use of cefuroxime is
non-inferior and does not cause a significant difference in the dura-
tion of postoperative hospitalisation (median 10 vs. 10 days, p =
0.1414). or mechanical ventilation (mean 1,8 vs. 1,7 days, p <
0.01).
Conclusions: According to this retrospective bi-centre study, a one-
day PAbP regimen is sufficient to prevent SSI around congenital
cardiac surgical procedures. Prospective data should be obtained in
a multicentre study to confirm these results.

Keywords: Perioperative antibiotic prophylaxis, Antibiotic stew-
ardship, Postoperative treatment in congenital heart surgery

PP-125
Using a text messaging platform to support patients and
families after cardiac surgery
Christopher Buckland1, Astrid De Souza2, Erin Bleker1, Cindy Sha3,
Mohammed Al Aklabi4, Andrew Campbell4, James Potts2 and
Kathryn Armstrong2
1Children’s Heart Centre, British Columbia Children’s Hospital,
Vancouver, Canada; 2Children’s Heart Centre, British Columbia
Children’s Hospital, Vancouver, Canada; Department of Pediatrics
(Cardiology), University of British Columbia, Vancouver, Canada;
3School of Kinesiology, University of British Columbia, Vancouver,
Canada; 4Children’s Heart Centre, British Columbia Children’s
Hospital, Vancouver, Canada; Division of Pediatric Cardiovascular and
Thoracic Surgery, Department of Surgery, University of British Columbia,
Vancouver, Canada

Background and Aim: Four-to-six weeks post-cardiac surgery is a
timewhen patients and their families havemany questions for their
healthcare team. In our centre, the surgical nurse practitioner tele-
phones the family once in this time frame to follow-up. Using
SMS text messaging between patients and healthcare providers
(HCP) can increase communication during this period and better
support families following cardiac surgery. Our aim is to

implement a SMS text messaging platform (WelTel) to support
cardiac surgery patients.
Method: Patients with a scheduled cardiac surgery between January
1 and October 31, 2023 were offered WelTel and consented at
either their pre-admission visit or immediately post-surgery.
Parents or adolescents (who were capable of managing their
own care) were enrolled. Automated messages were sent every
Monday asking, “How are you?” Participants could respond with
how they were feeling or express any non-emergency health-
related concern. All HCP responses occurred within 48 business
hours and participants were asked to contact the on-call team
for urgent inquiries. Participants received a feedback survey after
4-6 weeks and were discharged from WelTel. Withdrawn partic-
ipants were not offered a survey. Text messages and care conver-
sations (>2 text messages exchanged) were tabulated.
Results: One-hundred and four participants (101 adults, 3 adoles-
cents) were consented. Eighty-seven participants completed the
study and were discharged, 11 are actively participating and
6 withdrew. Forty-nine of 87 (56%) feedback surveys were
returned, all parental: 41/49 (84%) parents found it helpful to text
their child’s HCPs; 37/49 (76%) felt better connected to their
child’s HCPs; and 32/49 (65%) thought it would be helpful to
continue messaging their child’s HCPs. The response rate to
Monday weekly check-in messages was 63% (383/610) with
309 care conversations between HCPs and participants: 157/
309 (51%) were families expressing no concerns, 96/309 (31%)
were health-related concerns with 36/96 about surgical wound
healing, 17/309 (6%) were about medications and prescription
refills and 11/309 (4%) were about appointment scheduling.
Conclusions:A text messaging platformwas found to be helpful and
increased feelings of support from the healthcare team. WelTel
allows families to access supplementary care post-surgery in an easy
and timely way.

Keywords: texting, cardiac surgery, follow-up care, mobile com-
munication
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Optimization of follow-up of children with coarctation of
the aorta in the postoperative period
Daria Khapchenkova1 and Ganna Senatorova2
1Donetsk National Medical University, Kropyvnitskyi, Ukraine;
2Kharkiv National Medical University, Kharkiv, Ukraine

Background and Aim: To study the features of the clinical status of
children with aortic coarctation in the preoperative period; to
evaluate the circadian profile of blood pressure in children with
aortic coarctation in the postoperative period; determine the level
of nitric oxide in children with hypertension, which persists after
surgical correction of aortic coarctation; to evaluate the histologi-
cal features of the aortic structure wall in intraoperative biopsies.
Method: Laboratory, instrumental, statistical, and histological.
Results: The follow-up of 87 patients with aortic coarctation in the
preoperative period was analyzed. Daily monitoring of blood pres-
sure was performed in 44 patients. 61 children (the main group
consisted of 46 childrenwith high blood pressure: 17 childrenwith
stable arterial hypertension, 29 – with labile hypertension and 15
healthy children aged 12 to 17 years) studied the level of nitrite as
the final product of nitric oxide, as a marker of endothelial dys-
function. Identified and studied 15 histological features of the
structure of the aortic wall in the area of narrowing
Conclusions: Proven practical significance of long-term registration
of blood pressure in preclinical diagnosis of hypertension in chil-
dren after surgical correction of aortic coarctation, detection of
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individual features of circadian blood pressure profile, nitric oxide
level, which is important for planning preventive and curative
rehabilitation measures.

Keywords: children, aortic coarctation, arterial hypertension,
nitric oxide, endothelial dysfunction, prognosis.
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Predicting in-hospital complications in pediatric patients
with repaired total anomalous pulmonary venous
connection
Dongdong Wu1, Senxu He2, Jisheng Zhong3 and Shoujun Li1
1Pediatric Cardiac Surgery Center, Fuwai Hospital, National Center for
Cardiovascular Diseases, State Key Laboratory of Cardiovascular Disease,
Chinese Academy of Medical Sciences, Peking Union Medical College,
Beijing, China; 2Xiamen Poyun Suxing Technology Co., Ltd, Xiamen,
China; 33.Department of Pediatric Cardiac Surgery, Beijing Anzhen
Hospital, Capital Medical University, Beijing, China

Background and Aim:This study sought to evaluate the performance
of logistic regression (LR), least absolute shrinkage and selection
operator (LASSO), and machine learning (ML) models and to
establish the best model for predicting in-hospital complications
in children after total anomalous pulmonary venous connection
(TAPVC) repair.
Method: A total of 908 pediatric patients who underwent TAPVC
surgery were retrospectively included and divided into derivation
and validation cohorts at a ratio of 7.5:2.5 based on time.We estab-
lished eight models using perioperative data to predict in-hospital
complications. In-hospital complications were defined as death,
low cardiac output syndrome, delayed sternal closure and need
for mechanical circulatory support. Through a comprehensive
evaluation, the best performing model was used to predict and
stratify patients.
Results: The LR model demonstrated excellent discrimination
(AUROC of 0.752, AUPRC of 0.519), outperforming the other
ML algorithms in the validation cohort. Patients with a higher LR
score were found to have a significantly increased risk of in-hos-
pital complications (adjusted odds ratio (OR) 6.609; P <0.001).
CPB duration, body surface area (BSA), preoperative intubation,
emergence surgery, ventricular septal defect (VSD), vertical vein
(VV) processing, anatomic type and index left atrium diameter
were important factors for predicting adverse outcomes.

Conclusions:An LR-based risk stratification tool is a reliable predic-
tion model for in-hospital complications in children with repaired
TAPVC and may serve as a potential tool to promote personalized
treatment for TAPVC.

Keywords: Total anomalous pulmonary venous connection,
Predictive model
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Outcome after surgical correction of isolated bland-white-
garland syndrome
Eva Sames Dolzer1, Anna Fahrnberger2, Michaela Kreuzer1,
Roland Mair2, Gregor Gierlinger1, Fabian Seeber2, Andreas Tulzer3 and
Rudolf Mair2
1Division of Pediatric Cardiac Surgery, Kepler University Hospital, Linz,
Austria; Medical Faculty, Johannes Kepler University Linz, Altenberger
Strasse 69, 4040 Linz, Austria; 2Division of Pediatric Cardiac Surgery,
Kepler University Hospital, Linz, Austria; 3Department of Pediatric
Cardiology, Kepler University Hospital, Linz, Austria; Medical Faculty,
Johannes Kepler University Linz, Altenberger Strasse 69, 4040 Linz,
Austria

Background and Aim: Patients with isolated Bland-White-Garland
syndrome (BWG) usually present with severely impaired cardiac
function and sometimes significant MV incompetence during
the first year of life. Corrective surgery including redirection of
coronary artery flow from the aorta is crucial for survival.
Method: After diagnosis patients were urgently scheduled for sur-
gical connection of the left coronary artery to the aorta. The oper-
ation was performed predominantly by a modified Takeuchi
procedure using a patch of autologous pericardium to tunnel
the coronary artery blood flow from a fenestration between the
ascending aorta and the pulmonary artery to the aberrant coronary
ostium. In cases of proximity of the ostium a direct coronary artery
anastomosis to the aorta was undertaken. 24 Patients with an
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isolated BWG syndrome underwent surgery at the study site
between 01.01.1993 and 01.03.2023. Median age at surgery
was 138 days [105;296]. The objective of this retrospective single
center study was to assess the long-term outcome regarding our
surgical technique, reoperations and recovery of LV-function.
Results: 3 patients required intensive care therapy prior to surgery
because of congestive cardiac failure.16 pts. received a Takeuchi
procedure and 8 a coronary transfer. Mean aortic cross clamp time
was 64 min (range 33 – 138 min). Median ICU stay was 8 days
[7;17], median hospital stay 20 days [15;38]. All patients were alive
after a median follow up of 10,5 years [3,8;15,9]. Preoperatively
severely depressed left ventricular function improved dramatically,
showing no or mild ventricular dysfunction at the last follow up
examination in 22 pts. 6 patients underwent cardiac reoperations
during FU: 2 patients hadmitral valve surgery (leading tomechani-
cal mitral valve replacement after 2 attempts of reconstruction in 1
pt.); 4 patients had pulmonary artery stenosis after median 8 years.
There was no sign of baffle stenosis or leak during FU.
Conclusions: The modified Takeuchi procedure offers excellent
operative results with a good perspective on recovery of the
depressed left ventricular function during long term follow up.
Reoperations at the pulmonary artery were seen and have to be
prevented by a generous patch in the pulmonary artery.
Associated mitral valve incompetence can make additional proce-
dures necessary.

Keywords: Bland-White-Garland syndrome, ALCAPA,
Takeuchi procedure
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Severe dysplasia and regurgitation of the tricuspid valve
combined with a giant right atrium: Prenatal diagnosis and
consequent surgical repair
Evangelia Grigoraki1, Georgios Servos1, Aikaterini Giannakopoulou2,
Evangelos Karanasios2, Antonios Kallikourdis3 and
Georgios Kalavrouziotis3
1Department of Cardiology, “Aglaia Kyriakou” Children’s Hospital,
Athens, Greece; 2Department of Cardiology, “Aghia Sophia”Children’s
Hospital, Athens, Greece; 3Department Cardio-Thoracic Surgery,
“Aghia Sophia” Children’s Hospital, Athens, Greece

Background and Aim: The most common congenital malformation
of the tricuspid valve (TV) is Ebstein’s anomaly, while tricuspid
dysplasia is a less common cause of tricuspid valve regurgitation
(TVR). Differentiation of the two pathologies is carried out
through recognition of a normal delamination of the leaflets
and a normal septal leaflet’s hinge point.
Method:We report a case of a full-term neonate transferred to our
hospital because of prenatal diagnosis of severe TVR and a giant
right atrium (RA).
Results: The patient was hospitalized in the neonatal ICU and
treated with diuretics and ACE inhibitors. Since being asympto-
matic, we decided a watchful waiting monitoring. At the age of
2 years old, he underwent elective surgery. Transesophageal
echocardiogram (TOE) in theatre confirmed known findings of
a dysplastic, non-Ebstein TV with severe eccentric regurgitation
and a giant RA, measured 66mm in one diameter. After median
sternotomy was performed a huge RA with an abnormally thin
(transparent in some areas) wall was found displacing the RV to
the left. On cardiopulmonary bypass and the heart still, a
RAtriotomy was done. TV was severely dysplastic: the septal leaf-
let (SL) was extremely thin with its motion limited by a short corda
tendinae; the anterior leaflet (AL) was connected to the RA free
wall with a “spider net”-like fibrous tissue; and both the anterior
and posterior leaflets (PL) had a couple of tiny perforations. TV
repair included: cut of the anormal corda tendinae limiting AL’s
motion, resection of the “spider net”-like tissue and freeing the
AL, fine suture of the perforations of the PL and AL and, finally,
a De Vega tricuspid annuloplasty. TheRAwas generously reduced
in size by excision of a large strip of the most abnormal RA wall.
Post repair TOE showed a mild TVR and a RA diameter 36mm.
Postoperative course was uneventfull. Patient was discharged
home asymptomatic and free of medication. At follow-up at 4
years the patient is free of medication, has a stable mild TVR
and the RA remains within normal limits.
Conclusions: Congenital non-Ebstein TVR with a giant RA is a
rare entity and individualized surgical repair contribute to an opti-
mum surgical result.

Keywords: giant right atrium, dysplastic tricuspid valve, congeni-
tal, surgical repair
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A huge right atrium (RA) with an abnormally thin and transparent in some areas wall displacing 
right ventricle (RV) to the left, as shown through median sternotomy.
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PP-131
MID-term outcome with a standardized repair strategy for
redo left atrioventricular valve repair after atrioventricular
septal defect repair
FengqunMao, Kai Ma, Jianhui Yuan, Qiyu He, Zheng Dou, Yuze Liu
and Shoujun Li
Department of Cardiac Surgery, Fuwai Hospital, Chinese Academy of
Medical Sciences, Peking Union Medical College, 167 Beilishi Rd,
Xicheng district, Beijing, 100037, PR China

Background and Aim: Recurrent left atrioventricular valve (LAVV)
regurgitation after valve repair is a challenging technical problem.
The aim of this study was to introduce a standardized LAVV repair
strategy and to evaluate the results.
Method: The LAVVwas exposed by means of stay sutures placed at
both trigones and posterior part of the annulus. Direct and system-
atic inspection of the LAVV apparatus (ie, papillary muscles, chor-
dae, leaflets, and annulus) using nerve hooks allowed us to confirm
the echocardiographic findings and completely assess the valve
pathologic condition.
Results: A total of 64 patients met the including criteria and were
included. With regard to the AVSD morphology, there were par-
tial AVSD in 28, and complete AVSD in 36. Age at the first reop-
eration was 61.0+15.6 months. Age at the primary AVSD repair
was 18.6+29.9months and themedian time to the reoperationwas
43.4 (0.41-70) months. The techniques were used in combina-
tions: mal-connected chordae resection in 31 patients, papillary
muscle splitting in 10, cleft closure in 54, leaflet plication in 9, leaf-
let augmentation in 18, and annuloplasty in 56. Forty-six patients
were grouped in non-augmentation group while 18 patients were
categorized in leaflet augmentation group. TheMedian follow-up
after the reoperation was 36.5 months (2-78.3 months). Two
patients died during the follow-up period. Valve replacement
was required in 4 patients. Freedom from second reoperation at
1 year, 3 years and 5 years was 100%, 88.5%, 88.5%, respectively.
During follow-ups, severe LAVVRwas documented in 6 patients.
Estimated freedom from severe LAVVR at 1 year, 3 years and 5
years was 96.4%, 87.7%, and 83.7%, respectively. Freedom from
reoperation and estimated freedom from severe LAVVR were
similar between augmentation and non-augmentation group at
1 year, 3 years and 5 years.
Conclusions: Surgical results for the redo LAVV repair had good
outcomes using the Standardized-Oriented strategy. Leaflet aug-
mentation is a reliable and reproducible technique in the selected
cases.

Keywords: Congenital heart disease, Atrioventricular septal
defect, AVSD repair

PP-135
To correct or not to correct? A meta-analysis on mitral
surgery in patients undergoing surgery for anomalous left
coronary artery
Gianluca Brancaccio1, Marcello Chinali2, Sara Dionisi4, Matteo Trezzi1,
Claudia Esposito2, Roberta Iacobelli2, Fabio Miraldi4,
Gianfranco Butera3 and Lorenzo Galletti1
1Cardiac Surgery Unit, Bambino Gesù Pediatric Research Hospital –
IRCSS, Rome, Italy; 2Cardiology Unit, Bambino Gesù Pediatric
Research Hospital – IRCSS, Rome, Italy; 3Interventional Cardiology
Unit, BambinoGesù Pediatric Research Hospital – IRCSS, Rome, Italy;
4Cardiac Surgery Unit, Policlinico Umberto I, University “La Sapienza”
of Rome, Italy

Background and Aim: The present study is the first meta-analysis
comparing long-term outcomes in patients undergoing correction
for anomalous left coronary artery (ALCAPA), in regards to con-
comitant mitral valve surgery.
Method: A systematic review of the literature was conducted to
identify all relevant studies with comparative data on mitral valve
surgery performed during surgery for ALCAPA correction.
Predefined primary endpoints included mortality and mitral valve
reoperation.
Results: Fifty-three relevant retrospective studies were identified
from the existing literature. The study population included
3,851 patients. Mean age at time of surgery was 6 months
[0-99months]. Mean follow-up after surgery was 22.7years [6.3-
37.2yrs]. Echocardiographic data were available in 41 studies,
including 2,118 patients (55% of total sample). Among patients
with available echocardiographic data at time of ALCAPA correc-
tion, 283 had no mitral regurgitation (13%), 642 had mild mitral
regurgitation (30%), 756 had moderate mitral regurgitation (36%),
and 437 had severe mitral regurgitation (21%). A subgroup of
patients who underwent mitral valve surgery (yMVS; n=753;
19.5% of total population) was identified. Criteria for concomitant
mitral surgery included: age at diagnosis (4 studies; including 146
patients), severity of mitral valve regurgitation (23 studies; includ-
ing 471 patients), or evidence of structural mitral degeneration
regardless of MR grade (16 studies; including 127 patients). A total
of 228 patients died during follow-up (5.9%). Among the 1,536
patients with available follow-up echocardiographic data, 519
developed no mitral regurgitation (34%), 663 developed mild
mitral regurgitation (43%), 268 developed moderate mitral regur-
gitation (17%), and 86 developed severe mitral regurgitation (6%).
Overall, during follow-up, 91 patients underwent mitral valve sur-
gery (first MVS for 20pts and re-intervention for 71pts, represent-
ing a 10% re-intervention rate). In regression analysis, we found no
association between mean age at first surgery and need for reop-
eration (p=0.458).
Conclusions: Mitral valve surgery is performed in about 20% of
patients undergoing ALCAPA correction. Indication for MVS
vary among centers, although severity of MV regurgitation was
the most common criteria (more than 50% of the yMVS group).
Of yMVS patients, approximately 10% underwent a second MVS
during follow-up, regardless of age at first surgery. Overall, long-
term mortality in these patients is over 5%.

Keywords: anomalous origin coronary artery, mitral valve, mitral
valve repair

PP-136
A rare case of severe aortic valve regurgitation associated
with HLA- B27 arthritis in a 8 year old boy
Giridhar Reddy Soda
Dr Giridhar Soda, Alderhey Childrens Hospital, Liverpool

Background and Aim: We present a 8 year old boy referred with a
murmur. He was under Rheumatology team with significant
arthritis and Enthesitis. He was managed with Methotrexate and
intra articular steroids suggesting severe joint involvement.
He was HLA B27 antigen positive and has been under
Rheumatology review for few years.
Method:Hewas reviewed in the cardiology clinic and was noted to
have a soft systolic murmur and a rumbling diastolic murmur. He
was progressively getting breathless and struggling to keep up with
his peers over the past few months. He had classic signs of severe
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aortic valve regurgitation with collapsing pulse and wide pulse
pressure of 110/50 m of Hg.He had Hepatomegaly.
Results: His Ecg was in sinus with left axis deviation.His
Echocardiogram revealed severe aortic valve regurgitation with
flow reversal noted in the abdominal aorta.He had severely dilated
left ventricle with least ventricular diastolic dimension of 6.2
cm.He had a pressures half time of 200 milliseconds.The aortic
valve was Trileaflet, with central cooptation defect resulting in
severe aortic valve regurgitation.The left ventricle was severely
volume loaded and was associated with mild Mitral valve
regurgitation.He had a cardiac MRI which revealed severe aortic
valve regurgitation with a regurgitant fraction of 48%.The indexed
left ventricular end diastolic volume was noted to be 210
millilitres.He has a prosthetic aortic valve replacement and is on
long term anticoagulation with Warfarin.His ventricular function
has improved and the left ventricular end diastolic dimension has
improved over the next few years after surgery.
Conclusions: There is well known association of HLAB27 antigen
positive ankylosing spondylitis with Aortic valve regurgitation and
conduction defects in adult population.There are very few
reported case studies of severe Aortic valve regurgitation requiring
valve replacement in paediatric age group.It is important to screen
children with HLAB27 antigen for evidence of Aortic valve
involvement to prevent progressive deterioration.The severity
of joint involvement might also be a surrogate marker for
Aortic valve regurgitation.

Keywords: Aortic regurgitation, HLA B27

PP-137
Risk factors for recoarctation of the aorta in a cohort of 195
paediatric patients after surgery for aortic decoarctation
Giulia Concas1, Martina Evangelista2, Paola Neroni3,
Antonio Saracino2, Giulia Pasqualin2, Alessandro Giamberti4 and
Massimo Chessa2
1School of Pediatrics, University of Cagliari, Cagliari, Italy; 2Department
of Pediatric and Adult Congenital Cardiology, IRCCS Policlinico San
Donato, San Donato Milanese, Italy; 3Neonatal Intensive Care Unit
AOU Cagliari, Department of Surgical Sciences, University of Cagliari,
Cagliari, Italy; 4Department of Congenital Cardiac Surgery, IRCCS
Policlinico San Donato, San Donato Milanese, Italy

Background and Aim: Aortic coarctation is the fifth most common
congenital heart disease, accounting for 5 to 8% of all congenital
heart defects. Over the years, the survival of paediatric patients

who have undergone corrective surgery has improved consider-
ably. However, recoarctation after surgery is still a major problem.
Considering this aspects, we have rewieved our experience at
IRCCS Policlinico San Donato over the last 19 years.
Method: Demographic and clinical data were collected on all
patients who underwent cardiac surgery for aortic decoarctation
at the IRCCS Policlinico San Donato, from August 2004 to
March 2023. A total of 195 patients aged 0-14 years were recorded
and subsequently analyzed.
Results: The incidence of recoarctation in our population was 20%
(39/195). At the time of surgery, in the total study population the
median age was 30 days and the median weight was 3.8 kg; in the
group of patients who presented recoarctation, the median age was
10 days and the median weight was 3.3 kg. Among the parameters
considered, younger age (p = 0.00016) and lower weight (p
=0.00033) at the time of surgery were found to be risk factors
for recoarctation. The other considered factors (sex, time of diag-
nosis, presence of associated defects, choice of surgical technique,
type of surgical approach, development of arterial hypertension
after surgery, presence of arterial pulses in the lower extremities
and signs of ventricular hypertrophy on electrocardiogram)
showed no significant differences between the total study popula-
tion and the group of patients who presented recoarctation.
Conclusions:Our data are in line with the current litterature show-
ing that age and weight at the time of surgery appear to be key
factors in determining the likelihood of recoarctation in patients
undergoing cardiac decoarctation surgery in childhood. This study
underline that a close follow up will be necessary in all patients but
a closer follow up should be envised for ones at highest risk, like
younger and smaller patients. In the future, it is advisable to iden-
tify other possible risk factors by analysing larger cohorts of patients
with long-term follow-up.

Keywords: Coarctation of the aorta,Recoarctation

PP-138
Early and mid-term outcomes of the modified senning
procedure in the double switch operation: application of
the triangular double-door technique
Hyungtae Kim, Si Chan Sung, Kwang Ho Choi and Jae Hong Lee
Department of Thoracic and Cardiovascular Surgery, Pusan National
University Yangsan Hospital

Background and Aim:We have developed a modified Senning pro-
cedure using the triangular double-door technique to preserve the
right atrium function as much as possible and report our early and
mid-term outcomes of the modified procedure in the double
switch operation (DSO) for the patients with congenitally cor-
rected transposition of the great arteries (ccTGA).
Method: A retrospective chart review was performed for patients
who had undergone the DSO using our modified Senning pro-
cedure in the anatomical repair of ccTGA since July 2018.
Results: Five consecutive patients underwent the DSO for an ana-
tomical repair of ccTGA using our modified Senning procedure.
Median age and weight at the operation were 37 months (range,
28-40 months) and 13.1 kg (range, 12.2-14.6 kg). All five patients
had pulmonary artery (PA) banding at mean age 2.6±1.3 months
(range, 1-5 months), and period between PA banding and DSO
was 32.3±5.4 months (range, 26-39 months). There was no oper-
ative mortality. All patients show no significant systemic and pul-
monary venous pathway obstruction and normal sinus rhythm
duringmedian 8.1months (range, 1-59months) follow-up period.
All patients also show good ventricular function at last follow-up
echocardiography.
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Conclusions: Our modified Senning procedure using triangular
double-door technique could be part of the safe and effective sur-
gical option for the DSO of ccTGA in low-volume centers.
However, long-term follow-up in more patients is mandatory.

Keywords: double switch operation, Senning procedure, con-
genitally corrected transposition of the great arteries

PP-140
Efficacy and speed of effect after the first dose of aspirin in
children with congenital heart disease
Irene E. Regan1, Sean T. Kelleher2, Dermot Cox3 and Colin
J. Mcmahon4
1Coagulation/Haematology Department, CHI at Crumlin, Dublin,
Ireland; School of Medicine, UCD, Dublin, Ireland; National Children’s
Research Centre, Children’s Health Ireland, Dublin, Ireland;
2Cardiology Department, CHI at Crumlin, Dublin, Ireland; 3School of
Pharmacology, RCSI, Dublin, Ireland; 4Cardiology Department, CHI
at Crumlin, Dublin, Ireland; School of Medicine, UCD,Dublin, Ireland;
School of Health Professions Education (SHE), Maastricht University,
Maastricht, Netherlands; National Children’s Research Centre,
Children’s Health Ireland, Dublin, Ireland

Background and Aim: ²Many studies have reported that patients
must be on stable aspirin or taking it for a minimum of 5 days
to achieve adequate response. This is not always practical, espe-
cially in critical settings. Prospective identification of patients that
are unresponsive to anti-platelet agents such as aspirin could poten-
tially prevent thrombotic events by identifying these patients
sooner.
The aim of this study was to investigate prospectively, for the first
time, if the first dose of aspirin is effective in decreasing various
measures of platelet aggregation, and thromboxane formation
and if this can be measured after 2 hours in paediatric cardiology
patients and be used as an indicator of responsiveness. A secondary
aim was to identify a cut-off for a Thromboelastography with
Platelet mapping (TEGPM) parameter, the maximum amplitude
with arachidonic acid, (MA AA) as a marker for aspirin response
dramatically reducing the blood volume required. Thirdly, we
aimed to prospectively identify responsive patients by spiking their
blood ex vivo with aspirin.

Method: Recruitment included patients < 18y with congenital
heart disease scheduled for interventional cardiac catheterisation
and due to receive their first dose of aspirin post-procedure; stent
implantation, device closure of atrial or ventricular septal defects
and requiring aspirin therapy for 3–6months. Patients were pre-
scribed aspirin at an empirical concentration of 1-5mg/kg/day
up to a maximum of 75mg/day. Baseline samples were taken
pre-procedure and 2 hours after aspirin initiation. A sub-group
had samples taken after their cardiac catheterisation procedure,
before aspirin administration to determine surgical effects.
Healthy age-matched children attending innocent heart murmur
clinics, confirmed with normal cardiovascular status served as a
control group.
Results: The majority of patients were responsive (92.3%), and this
can be measured at 2 hours post aspirin dosing. Non-response or
inadequate response (7.7%) can also be identified at 2 hours after
taking the first dose of aspirin. Additionally, we have shown a
novel way to reduce blood sample volume requirements by meas-
uring the MA AA as a marker of response, particularly for
monitoring.
Conclusions: These findings of rapid efficacy in the majority of
patients offer assurance in a sound, practical way to attending cli-
nicians, the patient and their families.

Keywords: congenital heart disease, thrombosis, first dose aspirin
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The effects of aspirin dose in children with congenital and
acquired heart disease. Results from the paed-m study
Irene E. Regan1, Dermot Cox2, Sean T. Kelleher3 and Colin
J. Mcmahon4
1Coagulation/Haematology Department, CHI at Crumlin, Dublin,
Ireland; School of Medicine, UCD, Dublin, Ireland; National Children’s
Research Centre, Children’s Health Ireland, Dublin, Ireland; 2School of
Pharmacology, RCSI, Dublin, Ireland; 3Cardiology Department, CHI
at Crumlin, Dublin, Ireland; 4Cardiology Department, CHI at Crumlin,
Dublin, Ireland; School of Medicine, UCD, Dublin, Ireland; School of
Health Professions Education (SHE), Maastricht University, Maastricht,
Netherlands; National Children’s Research Centre, Children’s Health
Ireland, Dublin, Ireland

Background and Aim: The optimal dose of aspirin required in chil-
dren with congenital and acquired heart disease is not known. The
primary aim of this prospective observational study was evaluate
the effects of aspirin dose on platelet inhibition. The secondary
aim was to determine the prevalence and clinical predictors of
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aspirin non-responsiveness. Measurements were by TEGPM only
in children less than 2 years (y) of age and using both TEGPM, and
light transmission aggregometry (LTA) in children greater than 2y.
Method:Weprospectively studied 101 patients with congenital and
acquired cardiac disease who were receiving empirical doses of
aspirin for a minimum of 4 weeks but no other antiplatelet agents.
Patients were stratified according to dose concentration and age.
Due to ethical considerations in stopping treatment to get baseline
results and because of assumed age-related differences in platelet
parameters a healthy age-matched cohort was used to calculate
the approximate inhibitory effect of aspirin. This cohort was also
used to determine typically normal results using the different plate-
let assays of patients not taking aspirin. Healthy age-matched chil-
dren attending the innocent heart murmur clinics, confirmed with
normal cardiovascular status served as a control group. This control
group stratified into six age categories with twenty patients in each
(n=120) was not taking any drugs known to affect platelet
function.
Results: There was a trend toward lower age in patients with no
response or semi-response to aspirin. All patients were considered
responsive to aspirin in the higher dose quartile (Q4) with amedian
dose of 4.72 (4.18 – 6.05) mg/kg/day suggesting that patients in
this age group may require 5mg/kg/day as an empirical dose. In
children >2y there was no significant difference in inhibition
found in patients dosed at higher doses in Q3 versus Q4 suggesting
that patients in this cohort are responsive with 3mg/kg/day dose.
Conclusions: The current practices may lead to reduced platelet
inhibition in some children due to under-dosing, or over-dosing
in others.
In conclusion younger children require higher doses of aspirin.
Laboratory assessment is warranted in this population to mitigate
against under and over dosing.

Keywords: aspirin dose, congenital heart disease, thrombosis,
resistance
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Pediatric health related quality of life of pre- and post-
operative patients with congenital heart disease: A single
center study in Tanzania
J. R. Koster1, N. G. Majani3, P. Chillo3, J. Mohammed3, D. Grobbee4

and M. G. Slieker2
1Department of Paediatric Cardiology, Wilhelmina Children’s Hospital,
Utrecht, The Netherlands; University of Utrecht, Utrecht, The
Netherlands; 2Department of Paediatric Cardiology, Wilhelmina

Children’s Hospital, Utrecht, The Netherlands; 3Department of
Paediatric Cardiology, Jakaya Kikwete Cardiac Institute, Dar es Salaam,
Tanzania; 4Department of Epidemiology, The University Medical Center
Utrecht, Utrecht, The Netherlands

Background and Aim: Congenital heart disease (CHD) impacts
health related quality of life (HRQOL), but data originating from
low- and lower-middle income countries are scarce. This study
addresses the knowledge gap in HRQOL in children with
CHD in Tanzania and compared pre-operative patients with
post-operative patients. The objectives were to obtain the general
HRQOL reported by patients (5-18) and parents (2-18), clinical
(diagnosis, age at diagnosis, cardiac medication, etc.), and socio-
demographic variables (region, socioeconomic status), collected
from health records and interviews.
Method: This cross-sectional study included patients with CHD at
the out-patient department of a national specialized hospital and
referral center in Tanzania. Patients were either pre- (n=104) or
post-operative (n=100). Patients (n=104) and parents (n=204)
answered the HRQOL questionnaires (PedsQL 4.0 SF-15) during
interviews. Clinical and socio-demographic variables were col-
lected either during the interviews or through medical health
records. Simple descriptive statistics compared the clinical and
socio-demographic variables, while t-tests were used to compare
HRQOL between groups. Generalized linear models identified
significant predictors of HRQOL.
Results:Mean age was 6.3±3.7 years (female n=110, 53.9%), with
post-operative patients having a higher age (7.6±4.1 vs. 5.1±2.7),
socioeconomic status (0.71±0.14 vs. 0.66±0.20), and more fre-
quent early diagnosis (<1 year; 67.8% vs 47.1%) compared to
pre-operative patients. The complexity of cardiac diagnosis was
similar between groups. Post-operative patients had significantly
higher parent reported HRQOL scores in all domains, with the
biggest difference in physical score (effect size d=-0.813).
Significant predictors for better HRQOLwere post-operative sta-
tus and higher socioeconomic status. HRQOL significantly
decreased with higher Ross classification.
Conclusions: HRQOL is significantly higher in post-operative
patients compared to pre-operative patients. Being operated,
SES and the Ross classification is significantly influencing
HRQOL. Thus, operated children with CHD seem to have a bet-
ter HRQOL.

Keywords: Congenital Heart Disease, Health Related Quality of
Life
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Cardiac transplantation and 22Q11.2 deletion
Jesús Blázquez1, Luis Guereta1, Viviana Arreo1, Cesar Abelleira1,
Carlos Labrandero1, Álvaro González2, Angélica Villanueva1,
Ángela Uceda1, Marta Gambra1, Lucía Deiros1 and Álvaro Lafuente1
1Department of Pediatric Cardiology, La Paz University Hospital,
Madrid, Spain; 2Department of Pediatric Cardiac Surgery, La Paz
University Hospital, Madrid, Spain

Background and Aim: Congenital heart disease (CHD), neurodeve-
lopmental delay, particular phenotype and immunologic abnor-
malities. Most patients show only mild immunological disorders.
Heart transplantation is rarely needed but should be addressed con-
sidering additional abnormalities.
Method: We describe the evolution of a 4 year old girl diagnosed
with pulmonary atresia, ventricular septal defect and major aorto-
pulmonary collateral arteries (MAPCAs) who underwent CHD
surgery and later developed severe biventricular failure that led
to cardiac transplantation.
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Results: Our patient was prenatally diagnosed with pulmonary
atresia, ventricular septal defect and MAPCAs. Genetic study dis-
closed 22q11 deletion. She developed heart failure in the first
month of life and a surgical procedure was undertaken for unifoc-
alization of MAPCAs and placement of a 6F goretex conduit from
the right ventricle to pulmonary arteries. Follow up cath at a year
of age revealed conduit stenosis and right pulmonary artery steno-
sis. She needed several dilatation procedures, a 2nd surgical pro-
cedure with fenestrated ventricular septal closure and
replacement for a12FRV-PA conduit. A third procedure included
closure of septal fenestration and replacement of RV-PA conduit
with a 16F Hancock. The patient remained stable with moderate
pulmonary insufficiency. She did not show significant infectious
complications. Nine months after last surgery the patient showed
signs of severe heart failure due to biventricular dysfunction that
needed intensive heart failure treatment and heart transplantation
was discussed. Pretransplant study: blood group B, good vaccine
history. Measles and chicken pox titres were low and she received
boosters. She had low Anti A isohemaglutinine titres, despite
multiple surgeries and blood transfusions. Inmunologists disclosed
mild T cell function tests abnormalities. She was included in the
ABO incompatible heart transplant list. A blood A group donor
was offered and accepted shortly afterwards. Follow up after trans-
plantation (7 months) has been good, without rejection or signifi-
cant infectious episodes. Inmunosupressive therapy included
induction with basiliximab and standard therapy with tacrolimus,
mycophenolate mofetil and steroids.
Conclusions:Heart transplantation for patients with DiGeorge syn-
drome and mild immunologic abnormalities can be undertaken
with standard inmunosupressive therapy. Isohemaglutinine levels
should be studied even after infancy in order to consider ABO
incompatible heart transplantation.

Keywords: transplant, 22q11.2, DiGeorge, inmunology
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Secondary subaortic stenosis following ventricular septal
defect closure in children: a 13-year experience
Jie Dong, Shun Liu, Shuo Dong, Chuhao Du, Yangxue Sun,
Haitao Xu, Jiashu Sun, Qiang Wang, Shoujun Li, Keming Yang and
Jun Yan
Department of Pediatric Cardiac Surgery, Fuwai Hospital, National
Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, People’s Republic of China

Background and Aim: Secondary subaortic stenosis (SSS) can occur
after ventricular septal defect (VSD) closure resulting in a secon-
dary surgical intervention. Few case reports were published con-
cerning this phenomenon. Our study aims to summarize the
patient and surgical characteristics and highlight the risk factors
for SSS after VSD surgeries.
Method:We retrospectively collected young patients (0 to 18 yrs),
who underwent a primary open-heart VSD surgical repair fol-
lowed with a surgical intervention for secondary subaortic stenosis
from January 2008 to May 2020 at Fuwai Hospital. Patients who
diagnosed with other complex malformation at the first surgery
were excluded. Patient information, surgical data and echocardi-
ography variables from the primary VSD surgery to the most
recent follow-up (January 1st, 2023) were reviewed by two sep-
arate surgeons and received consensus.
Results: In total, forty-one patients were included. For patient and
surgical characteristics, a high rate of medium or large VSD was
noted in this patient group (38 pts, 98%). The mean size of
VSD in this cohort is 10.58mm (IQR:8,13 mm). Patients with

a large VSD diagnosed LVOT earlier than those withmedium sizes
(HR 2.1, p<0.05). Most patients (38pts, 98%) in this cohort used
patches for VSD closure. Seven patients (17.1%) had subaortic
membrane growing along with the VSD patch. Twenty-seven
patients (65.8%) also diagnosed with aortic valve regurgitation
(AR) when diagnosed with SSS, and 11 patients (26.8%) still have
aortic valve regurgitation up to the latest follow-up. Two patients
(4.8%) had pacemaker implantation after the SSS. LVOT gradient
significantly increased from SSS diagnosis (Median: 53, IQR:
27-100.5mmHg), to SSS surgery (Median: 71.2, IQR: 31-130
mmHg). Patients tend towait long until underwent secondary sur-
gery to relief left ventricular outflow tract obstruction (Median:
1 year, IQR: 31 days, 3.54 years). Up to the latest follow-up
(median: 5.6 years), the mean LVOT gradient rises to
24.7mmHg, which indicates there is still a high risk for
LVOTO recurrence in this group. Three patients (7%) had a recur-
rent LVOTO after successful SSS surgical repair and require a third
operation.
Conclusions: A medium or large VSD with patch closure tend to
increase the risk of SSS, early surgery of SSS is recommended soon
after the diagnosis of pos-top LVOTO.

Keywords: ventricular septal defect, congenital heart disease, sub-
aortic stenosis
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Risk factors for recurrent left ventricular outflow tract
obstruction after surgical repair for subaortic stenosis
Jie Dong, Shun Liu, Shuo Dong, Chuhao Du, Yangxue Sun,
Haitao Xu, Jiashu Sun, Qiang Wang, Shoujun Li, Keming Yang and
Jun Yan
Department of Pediatric Cardiac Surgery, Fuwai Hospital, National
Center for Cardiovascular Diseases, Chinese Academy of Medical Sciences
and Peking Union Medical College

Background and Aim: Subaortic stenosis (SAS) is a progressive sec-
ondary cardiac malformation. Surgical procedure is the common
treatment for SAS however the recurrence rate of postoperative
left ventricular outflow tract obstruction (LVOTO) is high
(0-55%). Our study aims to identify the risk factors for recurrent
LVOTO following SAS surgery.
Method:We retrospectively included patients (0-18 years-old) who
underwent open heart SAS surgery at Fuwai Hospital from Jan
2009-Jan 2020. Children with hypertrophic obstructive cardio-
myopathy or unsuccessful primary surgeries for SAS were
excluded. Detailed surgical, echocardiography data from the first
SAS surgery to the most recent follow-up (January 1st, 2023) were
reviewed by two separate surgeons and have received consensus.
Recurrent SAS was defined as left ventricular outflow tract gra-
dient higher or equal to 40 mmHg at least 1 month after SAS sur-
gery. Freedom from recurrence was evaluated using K-Mmethod.
Cox regression was used for uni/multi-variable analysis. The stat-
istical significance was set at p<0.05.
Results: A total of 256 children were included in our study. The
medium age of children at the time of SAS surgery was 4.6 years
(3 months-17.8 years). After a median follow-up of 6.1 years
(IQR, 4.19, 8.47 years), a total of 37 patients developed recurrent
LVOTO, with a recurrence rate of 14.5%, however only
18 patients (7.1%) underwent a second surgery. The main reason
for stalling the secondary surgery include anxiety for reoperation
(21.2%), asymptomatic or symptoms not severe (14.1%), and hesi-
tation from parents (9.2%). Being compared with the non-recur-
rent group, children in recurrent group were younger (<2.5yrs) at
the time of surgery (p=0.047) and have a longer length of stay
(p=0.038). In Cox analysis, when only considering preoperative
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variables, the independent risk factor for LVOTO recurrence were
a peak left ventricular outflow tract gradient higher than 60 mm
Hg (HR 2.41, p=0.004), and length of SAS longer than 5 mm
(HR 3.54, p<0.001).When both preoperative and intra-operative
variables were considered, shorter distance between AoV and SAS
(<4mm) (HR 2.62, p=0.047) and peeling from the aortic valve
(HR 3.23, p=0.010) were independent risk factors for postoper-
ative recurrence.
Conclusions: Immediate surgical intervention for LVOTO recur-
rence after diagnosis is recommended for SAS.

Keywords: Subaortic stenosis, congenital heart disease, cardiac
surgery

PP-146
Subxiphoidal approach: A highly effective alternative for
closing atrial septal defects in paediatric patients
Joeri Van Puyvelde1, Filip Rega1, Dirk Vlasselaers3, Benedicte Eyskens2,
Ruth Heying2, Bjorn Cools2, Thomas Salaets2 and Bart Meyns1
1Department of Cardiac Surgery, University Hospitals Leuven, Leuven,
Belgium; 2Department of Pediatric and Congenital Cardiology,
University Hospitals Leuven, Leuven, Belgium; 3Department of Intensive
Care Medicine, University Hospitals Leuven, Leuven, Belgium

Background and Aim: The traditional approach for surgical closure
of atrial septal defects (ASD) has shown excellent results with min-
imal risks. However, minimal invasive techniques like the subxi-
phoidal approach have gained popularity due to potential
advantages such as reduced postoperative pain and improved cos-
metic outcomes. This study aims to provide a comprehensive
review of the operative technique and demonstrate the feasibility
and outcomes of using the subxiphoidal approach for ASD closure.
Method: A retrospective analysis was conducted on all paediatric
patients who underwent surgical ASD closure with the subxiphoi-
dal approach or traditional sternotomy with minimal skin incision
at our institution between January 2019 and October 2023.
Subxiphoidal procedures involved bicaval and aortic cannulation
and were performed without aortic cross-clamping on a fibrillating
heart (Fig. 1). Clinical, procedural, and postoperative data were
collected and analysed.
Results: Nineteen patients underwent ASD closure using the sub-
xiphoidal approach, with a mean age of 4 years (range: 1-10 years).
None of the procedures required conversion to a full sternotomy.
Additionally, sixteen patients underwent ASD closure using

sternotomy, with a mean age of 2.9 years (range: 0.4-8.8 years).
In the subxiphoidal group, the median surgery duration and
cardiopulmonary bypass time were 122 minutes (IQR, 41) and
34 minutes (IQR, 15), respectively. In the sternotomy group,
these durations were 108 minutes (IQR, 39) and 28 minutes
(IQR, 12). ASD size was similar between both groups. Neither
group experienced early or late deaths, pericardial effusions, bleed-
ing, or wound complications. The median hospital stay for both
groups was 4 days. Follow-up assessments with echocardiography
revealed one small, hemodynamically insignificant residual shunt
in a patient from the sternotomy group. The cosmetic results fol-
lowing the subxiphoidal approach were considered excellent.
Conclusions: The subxiphoidal approach is a highly effective alter-
native to traditional sternotomy for closing ASDs in paediatric
patients. This approach offers unique advantages, such as excellent
cosmetic outcomes, preservation of the thoracic cage by avoiding
sternotomy, and the ability to perform the procedure without car-
dioplegic arrest. By utilizing the subxiphoidal approach, patients
can benefit from reduced surgical trauma, faster recovery, and
improved cosmetic outcomes.

Keywords: secundum atrial septal defect, supxiphoidal approach,
surgical treatment, minimal invasive procedure, atrial septal defect

PP-147
A novel autologous heart valve for children and adults: a
pre-clinical case report
Jordi Joaquin Modolell Y Mainou1, Lea Ellen Rosa Große4,
Peter Kramer2 and Boris Schmitt3
1Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany;
2Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany &
Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Center Charité, Germany, D-13353 Berlin, Germany;
3Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany &
Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Center Charité, Germany, D-13353 Berlin, Germany &
Berlin Institute of Health at Charité (BIH), D-13353 Berlin, Germany;
4Berlin Institute of Health at Charité (BIH), D-13353 Berlin, Germany

Background and Aim: Standard materials for transcatheter heart
valve replacements (THVR) are currently limited to heterologous
tissue. To overcome persistent constraints (e.g. limited lifetime,
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Kaplan-Meier Survival Curve for the Study Cohort

Figure 1

An intraoperative photograph was taken following subxiphoidal incision and cannulation, along 
with a schematic illustration showcasing the bicaval cannulation technique in the subxiphoidal 
approach.
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lack of adaptive growth), tissue-engineered THVR are subjects of
ongoing research. The GrOwnValve project of the German Heart
Center Charité Berlin is currently developing a novel procedure to
manufacture an autologous THVR which should overcome these
limitations and offer the first solution for pediatric and an improved
solution for adult patients. As a prerequisite to an Investigator
Initiated Trial (IIT), a pre-clinical trial with a porcine model has
been performed.
Method: A pulmonary heart valve was shaped intra-operatively
from autologous tissue and implanted in a minipig during a one
stage intervention. Preceding the intervention, a CT-based model
of the heart has been developed utilizing a 4D straightened seg-
mentation approach to identify the prosthesis’ landing zone and
prevent a prosthesis-patient mismatch. Using this data and 3D
printing technology, a patient specific mould for the intra-opera-
tively shaped valve is subsequently produced. During the single
stage intervention, a thoracotomy is performed in order to harvest
pericardial tissue for valve manufacturing. Using the mould and a
crosslinking agent for collagen stabilization of the autologous
material, the tissue is shaped and sutured into a balloon-expandable
stent. The valve replacement is crimped onto a balloon catheter
and implanted via the femoral vein using a 22 French introducer
sheath. After dilation of the stent in the landing zone and retrieval
of the delivery system, transthoracic echocardiography, angiogra-
phy and invasive pressure measurements were performed to assess
the position, morphology, function, and dimension of the THVR.
Results: Post-operatively, the animal was left alive for another 2
hours showing good results regarding, paravalvular leakage, insuf-
ficiency, and migration of the THVR.
Conclusions:The first proof-of-concept in vivo study demonstrated
the feasibility and safety of the GrOwnValve heart valve replace-
ment. The method showed great functionality. The procedure
will now be performed in a first-in-human IIT study, which is
designed as a prospective, nonrandomized, single-centre trial in
seven adult study subjects. In the future, the procedure can also
be utilized for manufacturing autologous aortic heart valves.

Keywords: Heart Valve Replacement, Autologous Tissue,
Minimal Invasive, Transcatheter
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PP-148
International educational initiative: inaugural “funda-
mentals of inherited arrhythmias” symposium in zagreb,
croatia
Anica Bulic1, Robert MHamilton1, Jaclyn Durham1 and Drazen Belina2
1Division of Cardiology, Department of Paediatrics, The Hospital for Sick
Children, Toronto, ON, Canada; 2Department of Cardiac Surgery,
University Hospital Centre Zagreb, Zagreb, Croatia

Background and Aim:Multi-disciplinary Inherited Arrhythmia (IA)
programs are the standard model of care in evaluating and manag-
ing patients and families with IAs. The aim of this symposium was
to expand the fund of knowledge in IAs with the long-term goal of
improving the quality of life and survival of children and adults at
risk for sudden death inCroatia, where currently no formal IA pro-
gram exists.
Method: An educational collaboration was established between the
Pediatric CardiologyDivisions at SickKids andUniversity Hospital
Centre Zagreb to plan and execute a one-day educational sympo-
sium targeting pediatric and adult cardiologists and

electrophysiologists, and cardiac surgeons. Itinerary included fun-
damentals of long and short QT syndrome, arrhythmogenic right
ventricular cardiomyopathy, catecholaminergic polymorphic ven-
tricular tachycardia, and Brugada syndrome. Invited faculty speak-
ers were local and internationally recognized experts in their fields
from Canada, USA and Europe. Success was measured by regis-
trant feedback on learning outcomes and financial feasibility.
Results: There were 83 attendees at the symposium, of which 32
were registrants, 29 invited medical students, 15 organizing com-
mittee and faculty speakers, 3 industry representatives, and 4
invited guests. Of the 32 registrants, 28 (88%) were from
Croatia, 2 (6%) from BiH, 1 (3%) from Slovenia and 1 (3%) from
Sweden. Croatian registrants were practitioners from diverse geo-
graphical areas representing urban and rural areas. The attendees
were predominantly female (24/32 registrants, 75%; 22/29 medi-
cal students, 76%; 7/8 invited speakers, 88%). Feedback on learn-
ing outcomes (scale 1-5) was received from 39 attendees, with an
average score of 4.87 on the symposium meeting their expecta-
tions; 4.77 on improving their understanding of IAs; and 4.87
learning something new. The symposium was funded by industry
sponsors at a total cost of €15,704.
Conclusions: The “Fundamentals of Inherited Arrhythmias” sym-
posium was the first educational meeting on IAs and arrhythmo-
genic cardiomyopathy in Croatia and was successfully executed in
a transparent and financially feasible manner, achieved its learning
objectives, and served a geographically diverse underserved area.
Gender diversity was evident and highlighted in the symposium.
Ongoing educational initiatives will be imperative to solidify and
build upon the information learned and hopefully expand to vir-
tual case rounds and annual symposiums.

Keywords: education, collaboration, inherited arrhythmias,
cardiomyopathy

Cardiac Dysrhythmias and Electrophysiology

PP-149
A case of severe qt prolongation caused by NAA10
P.ILE72THR, a rare, X-linkedmissense pathogenic variant
Anica Bulic1, Laura Zahavich2, Vanda McNiven3 and Jordan
E. Ezekian4
1Division of Cardiology, Department of Paediatrics, The Hospital for Sick
Children, Toronto, ON, Canada; 2Division of Cardiology, Department
of Genetic Counselling, The Hospital for Sick Children, Toronto, ON,
Canada; 3Division of Genetics, Department of Paediatrics, McMaster
University, Hamilton, ON, Canada; 4Division of Pediatric
Cardiology, Department of Pediatrics, UT Southwestern Medical Center,
Dallas, TX, USA

Background and Aim: Hypertrophic cardiomyopathy (HCM) may
prolong theQT interval, the degree of which typically corresponds
to the degree of ventricular hypertrophy and outflow obstruction.
NAA10-related neurodevelopmental syndrome (Ogden
Syndrome) is a rare, X-linked condition caused by pathogenic var-
iants in the NAA10-encoded catalytic subunit of the NatAN-ace-
tyltransferase complex and characterized by developmental delay,
dysmorphisms, hypotonia, prolonged QT, and cardiomyopathy.
Method: Not applicable.
Results: Case Presentation: A 6-year-old White male presented
with cyclic vomiting. He was the term product of a naturally con-
ceived, uncomplicated pregnancy and had an uncomplicated
infancy. Global developmental delay and mild intellectual
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disability were diagnosed in early childhood. At age 10, he was
evaluated for palpitations. Echocardiography revealed asymmetric
hypertrophy of the interventricular septum (IVSd 0.67 cm, z score
+0.6) with normal biventricular systolic function and no outflow
obstruction. MRI demonstrated mild, mid-septal late gadolinium
enhancement. ECGs showed sinus rhythm with broad-based,
biphasic T waves with a prolonged QTc (523-591 msec), which
persisted during exercise and recovery. Dysmorphic features were
noted, including narrow nasal ridge, thin upper lip vermillion,
hypotelorism, broad square chin, and left-hand broad base of digits
3-5. Parents are non-consanguineous. His brother has HCM and
mild cerebral palsy and amaternal second cousin had sudden unex-
plained death. β-blocker therapy was initiated. Gene panels for
HCM, arrhythmia, and cardiomyopathy did not identify a causa-
tive variant. Trio whole exome sequencing identified a patho-
genic, hemizygous missense variant in NAA10 [NM_003491.4,
Xp28]: c.215T>C, p.Ile72Thr, associated with X-linked Ogden
Syndrome. The variant was inherited from his healthy mother.
No other reportable or clinically significant variants were
identified.
Conclusions: This is the first detailed description of severe QT pro-
longation caused by the NAA10 p.Ile72Thr variant. While 10-
15% of HCM patients will have a prolonged QT interval, when
the degree of QT prolongation is out of proportion to HCM
severity and multiple organ systems are involved, rare genetic
causes should be considered. Careful phenotyping to identify a
unifying diagnosis is potentially life-saving, as both males and
females with NAA10 variants can have QT prolongation. More
research is needed to quantify the risk of sudden cardiac death
in Ogden Syndrome and to determine optimal management.

Keywords: cardiomyopathy, arrhythmia, genetics
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PP-150
looking through the crystal ball - feasibility of tele-echo-
cardiography using smart glasses in neonates
Anna Michaelis, Michael Weidenbach, Isabell Altmann,
Franziska Markel, Ingo Dähnert, Roman Antonin Gebauer and
Christian Paech
Department for Pediatric Cardiology, University of Leipzig - Heart Center

Background and Aim: In recent years, the importance of telemedi-
cine has increased significantly. Virtual Reality glasses are a prom-
ising new tool in this context. Especially in the field of
echocardiography, they offer the possibility of real-time data trans-
missionwithout restrictions in the examination process. In particu-
lar, the care of critically ill newborns with suspected congenital
heart disease might be improved by allowing a specialised paedi-
atric cardiologist to remotely guide an echocardiographic exami-
nation. The current study aims to prove whether novices, under
Google Glass guidance by an experienced pediatric cardiologist,
can perform an appropriate neonatal echocardiography.
Method: The current study is a prospective monocentric single-
blinded pilot study. As smart glasses, we used Google Glass.
Participants were supposed to perform two test runs: The first test
run as “unguided” and second test run instructed via Google Glass
as “Google Glass guided”. A validated training simulator for neo-
natal echocardiography “EchocomNeo, Echocom GmbH” was
used. The study took place at the Leipzig Heart Center,
Department of Pediatric Cardiology from April 2022 to
November 2022.
Results: A total of 21 medical students were enrolled. In total 252
views (126 views in the first test run and 126 views in the second
test run) were recorded. The overall performance was significantly
higher in the Google Glass guided test run compared to
“unguided” (structure score: 77.6% vs. 63.2%. p<.001 and quality
score: 58.7% vs. 47.2%, p<.001). Also the time was significantly
lower in the Google Glass guided test run (mean 40.1 seconds)
than in the unguided test run (mean 47.7 seconds), p=.014.
Conclusions: Google Glass guidance by a pediatric cardiologist
could optimize the performance of novices in echocardiography
using a standardized neonatal echo- simulator with structural nor-
mal cardiac anatomy.

Keywords: telemedicine, pediatric cardiology, tele-echocardiog-
raphy, smart glasses, digital health, neonatal functional echocardi-
ography

PP-151
Pen plus: supporting decentralization of pediatric cardio-
vascular care to rural communities in Africa
Charles Chale1, Wellington Chirimaunga1, Yolanda Sabino2,
Neusa Bay3, Emily Wroe4, Sam Patel3, António Ribeiro5,
Gene Bukhman4, Ana Mocumbi6 and Ana Mocumbi3
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ECG of Case Presentation

ECG of case presentation demonstrating sinus rhythm and severely prolonged QTc interval of 
591 msec and abnormal broad-based T waves.

Participant with Google Glass in front of the echocardiography- simulator
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1Hospital Rural de Nhamatanda, Vila Nhamatanda, Sofala,
Moçambique; 2Clínica da Universidade Eduardo Mondlane, Maputo,
Moçambique; 3Faculdade de Medicina, Universidade Eduardo Mondlane,
Maputo, Moçambique; 4Center for Integration Science in Global Health
Equity, Brigham and Women’s Hospital, Boston, MA 02115, USA;
Program in Global Noncommunicable Disease and Social Change,
Harvard Medical School, Boston, MA, USA; NCD Synergies Project,
Partners In Health, Boston, MA, USA; 5Universidade de Minas Gerais,
Minas Gerais, Brasil; 6Instituto Nacional de Saúde, Vila de Marracuene,
Provincia de Maputo, Moçambique

Background and Aim: In countries most people living in rural set-
tings accessibility to quality care for paediatric cardiology (PC) is
poor. PEN-Plus introduces essential health system interventions
that focus on bridging critical gaps in training, referral pathways,
and mentorship for diagnosis and management of these complex
cardiovascular conditions children and adolescents. We describe
the initial experience of establishing detection, referral and post-
surgical management in rural Mozambique.
Method: Cascade training was used to train health providers in
Hospital Rural de Nhamatanda (HRN) to screen, diagnosis and
transfer/manage rheumatic heart disease (RHD) and congenital
heart disease (CHD). Two general practitioners and eight mid-
level providers (medical officer and nurses) were trained with
the support of cardiologists from Mozambique, USA and Brazil,
who customized the PEN-Plus training module and used digital
platforms for tele-education/-mentoring. Tailored clinical proto-
cols (incorporating physical examination, chest x-ray, electrocar-
diography and abbreviated ultrasound) were used for screening/
diagnosis, management and referral for surgery. A six-month
on-site coaching and mentoring program was established, includ-
ing community-based activities to promote personalized medicine
and retention in care. Data of the first 12 months is described using
descriptive analysis.
Results: We have screened 44 children. Of the 50 among those
with suspicion of either RHD (35) - including two with signs
of RF - or CHD (15), 4 and 2 had confirmed diagnosis, respec-
tively. The mean age of initial diagnosis was 13 years for RHD
and 5 months for CHD; 100% in NYHA functional class II/IV;
4 had signs of malnutrition). The mean distance from home to
the health facility was 17 km. 4 patients were referred for surgery
in the capital; 1 was operated (mitral repair) and 3 are awaiting sur-
gery (one diagnosed with RF).
Conclusions: Point-of-care devices and digital technology can
bridge major gaps in PC care in rural settings, by improving access,
enhancing disease detection, promoting efficient referrals and
ensuring post-surgical follow-up. This decentralization of PC care
allowed early detection and better management of RHD and
CHD, improving their outcomes and supporting efforts towards
global health equity.

Keywords: Decentralization, Taskshifting, Cascade Training,
Paediatric Cardiology

PP-152
What do adolescents with a congenital heart disease know
about their condition?
Isabel Gijón Criado, Natalia Fernández Suárez, Maria Teresa
Viadero Ubierna, Jesús Garde Basas, Maria Celina Díaz Pérez and
Maria Del Rosario Tazón Abascal
Pediatric Cardiology Division, Pediatric Department, 'Marqués de
Valdecilla’ University Hospital. 39008 Santander, Spain

Background and Aim: Congenital heart disease (CHD) has an esti-
mated incidence of 5-8 per 1,000 live births. Treatment for CHD
has improved dramatically in recent years, and 85% of children
born with CHD, which was considered to be incompatible with
life only a few years ago, now reach adulthood. They will need
lifelong monitoring and sometimes reinterventions, so it is very
important that they have adequate knowledge of their disease at
the time of transition to adult cardiac care.
Method: The degree of knowledge of 39 patients between the ages
of 11 and 20 with CHDwho are followed up in our pediatric car-
diology unit is assessed. Using a pre-formatted survey, their knowl-
edge of their heart disease, interventions, medication, specific risks
in relation to sport, contraception, pregnancy, etc. will be assessed.
Results: The sample consisted of 39 patients (53.8% male, 46.2%
female) aged from 11 to 20 years, with a mean and median age
of 14 +/- SD. CHD can be divided into simple (53.9% of the sam-
ple), including septal defects, bicuspid aortic valve, aortic coarcta-
tion, etc; and complex (46.1%), such as transposition of the great
arteries, Fallot’s tetralogy, hypoplastic left heart syndrome, etc. Is
noted that 23% of the sample do not know that they have a car-
diopathy, grouped in younger ages and in simple CHD. 77% know
that they have a congenital cardiopathy and their level of knowl-
edge is greater the simpler. In order to determine the dependency
of “degree of knowledge” on other variables, a Fisher test is per-
formed. All the tests performed have p-values >0.05, but gender is
the less influenced variable (p-value = 0.054). With this in mind,
the contingency coefficient (CC) andCramer’s V are calculated for
the variable “knowledge”, taking into account “CHD” and “age”,
showing a moderate significant association between these variables
and child illness awareness (V = 0.56 and CC = 0.62).
Conclusions: Adolescents with CHD are usually a vulnerable pop-
ulation and do not have sufficient knowledge about their disease
and specific risks. Transition programs from pediatric cardiology
units to adult cardiology care are essential to provide them with
information and health education.

Keywords: Congenital heart disease, transition programs, pediat-
ric cardiology units, knowledge surveys
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PP-153
Educational tools for enhancing rheumatic heart disease
awareness in underserved populations
Jessica Abrams1, Luz Marina Tacuri Chavez2, Maria Do Carmo
Pereira Nunes2, Henrique Leão Fava2, Matheus Henrique P Nunes3,
Mauro Henrique Agapito Da Silva2, Beatriz Costa2, Alexandre De
Melo Ferreira2, Fernanda Alves Gelape4, Clareci Cardoso5, Wanessa
Compos Vinhal5, Isabely Caroline Silva Ribeiro5, Gabriela
Aparecida Silva5, Craig A Sable6, Liesl J Zühlke7 and Bruno
Ramos Nascimento2
1Reach, Cape Town, South Africa; Paediatrics and Child Health, Red
Cross War Memorial Children’s Hospital, University of Cape Town,
South Africa; 2Universidade Federalde Minas Gerais, MG,Brazil;
3Faculdade de Medicina de Barbacena, MG, Brazil; 4Faculdade de
Ciências Médicas, MG, Brazil; 5Universidade Federal de São João Del
Rei, MG, Brazil; 6Children’s National Hospital, Washington, USA;
7Paediatrics and Child Health, Red Cross War Memorial Children’s
Hospital, University of Cape Town, South Africa; South African Medical
Research Council, Cape Town, South Africa

Background and Aim:Rheumatic heart disease (RHD) continues to
be a significant cause of premature deaths, emphasising the need for
effective strategies to alleviate its burden. Education plays an
important role in tackling this issue. The mission of Reach is to
provide comprehensive technical support for local, regional, and
global initiatives aimed at preventing and controlling rheumatic
fever (RF) and RHD. This study aims to evaluate the effectiveness
and usefulness of a set of educational flipcharts targeting healthcare
providers, patients, and at-risk community in the state of Minas
Gerais, Brazil.
Method: Over 3-years, four flipcharts were developed, namely
“Introduction to RF and RHD,” “RHD and Pregnancy,”
“RHD and Surgery,” and “RHD Community Awareness.”
These resources serve as instrumental tools for healthcare providers
to engage with their patients and simultaneously raise awareness.
Corresponding training and community education sessions were
conducted, followed by evaluation surveys. These surveys were
administered both electronically and in printed format in Belo
Horizonte and Divinopolis throughout the year 2023.
Results: Between January and October 2023, a total of 46 train-
ing and education sessions were conducted. Flipchart training
was delivered to 637 health and education professionals, while
458 patients, school students, and community members
received education. Response to customised surveys were
84% (531/637) and 89% (408/458), respectively. Only 39%
of professionals had prior training on RF/RHD, with 65%
acquiring new information from the flipcharts, and 32% consid-
ering all the information to be new. Almost all professionals
(97%) reported that the flipcharts could improve patients’ lives.
In the survey for patients, community members and schoolchil-
dren, only 8 (2%) had prior education about RF/RHD, 211
(58%) reported they learned some new information and for
189 (46%) RHD information was all new. Notably, 78% (320
individuals) expressed their intention to discuss RHDwith their
families and communities.
Conclusions: The flipcharts can improve health and education
professionals understanding of RHD and serve as a tool to guide
their interaction with RHD patients. Simultaneously, they can be
used to raise awareness among at-risk communities. We anticipate
assessing the direct impact onRHDpatients will bolster the ration-
ale for continued investment in this program.

Keywords: rheumatic heart disease, rheumatic fever, health liter-
acy, education, training

PP-154
Development of the parental e-learning resource to sup-
port discharge preparation using the congenital heart
assessment tool
Kerry L Gaskin1, Kerry L Gaskin2 and Amanda Daniels1
1School of Nursing and Midwifery, University of Worcester; 2School of
Nursing and Midwifery, Birmingham City University

Background and Aim: An early warning tool Congenital Heart
Assessment Tool (CHAT) was identified in 2012 to address the
gap in parents’ understanding of signs of deterioration, appropriate
contact and communication and earlier management by clinicians.
A CHAT2 e-learning resource was developed in 2019 to enable
health care professionals to appropriately prepare parents for dis-
charge from hospital with their infant after complex cardiac surgery.
There have been requests for a parental version, to further enhance
consistency of parental preparation. AIM: To produce a digital
resource that supports parents/carers to understand and use
CHAT2 during preparation for taking their baby home.
Method: A quality improvement project, funded by the University of
Worcester Learning and Teaching Fund, from August – September
2023. The Plan, Do, Study, Act method was chosen to design and
manage the project, giving structure to meet NHS Patient
Information guidance. Plan: Review the content of the healthcare
professional’s CHAT2 e-learning resource to ensure the content of
the parental e-resource was aligned and consistent. Consultationwith
healthcare professionals to ensure accuracy of information regarding
theclinical servicedeliveryofparentalCHAT2educationand support.
Results: Do: Create the parental CHAT2 e-resource using the web
app Articulate Rise 360, a platform that enables the building of a fully
responsive course through a variety of design applications. Use of the
parental e-learning resource will be based on which parents are
offered the Congenital Heart Assessment Tool by the medical and
nursing teams in the cardiac centres. Parents will be encouraged to
access the parental e-learning resource as part of the standard care
at least 5 days prior to discharge from hospital and it will be the
parents’ decision whether to access the learning and they can access
it whenever it suits them. In addition, an information leaflet has been
created for community teams to enable them to support these families
at home
Conclusions: Study: We are currently applying for ethical approval
to engage parents in evaluation after a pilot use of the e-resource.
Act: Following evaluation of parental feedback, the e-resource will
be refined and launched.

Keywords: Congenital Heart Disease, Discharge, Home moni-
toring, Parental support, Education
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The cover page for one of the educational flipcharts.
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Fetal Cardiology

PP-155
Diagnostic yield of fetal echocardiogram referrals in a
community based teaching hospital
Abraham Groner1

Department of Pediatrics, Division of Pediatric Cardiology, Advocate
Children’s Hospital, Oak Lawn - Illinois, USA; Department of
Pediatrics, Evanston Hospital, Evanston - Illinois, USA; Department of
Pediatrics, Section of Pediatric Cardiology, University of Chicago - Comer
Children’s Hospital, Chicago - Illinois, USA

Background and Aim:Themajority of congenital heart disease that is
diagnosed in-utero is based primarily on suspected congenital heart
disease from routine second trimester screening in low risk popu-
lations (no predisposing risk factors). However this data is pre-
dominantly based on academic centers with little focus on large
community based teaching hospitals where the majority of chil-
dren in the United States are born. Our hospital is a community
based, academic affiliated, high volume birth center, averaging
3500 births per year.We sought to investigate our experience with
regards to the diagnostic yield of congenital heart disease based
strictly on referrals for suspected fetal heart disease.
Method:Retrospective review of initial referrals for suspected heart
disease to a pediatric cardiologist for fetal echocardiogram over a 3
year period, 2020-2022. Referrals were divided between those
from a general obstetrician and from amaternal fetal medicine spe-
cialists. The fetal echocardiograms were separated into three cat-
egories; no congenital heart disease noted, possible/mild heart
disease or moderate/severe heart disease.
Results: The average total number of initial fetal echocardiograms
during the study period was 325 per year (+/- 22). Of those an
average of 19.2% were for suspected cardiac disease. The average
yield, or summation of possible/mild disease and moderate/major
disease, was 79% leaving 21% without any identifiable cardiac dis-
ease on fetal echocardiogram. The majority of those with sus-
pected cardiac disease, 86%, were referred by maternal fetal
medicine specialists, with only 14% referred by general
obstetricians.
Conclusions: Our findings both agree and diverge from prior stud-
ies. The percentage of referrals for suspected cardiac disease, 19.2%
is very similar to a recent large study (17.7%). However, our yield
of 79% was significantly higher as compared to that study (41.1%).
Importantly, in our center, a pediatric cardiologist is embedded
within a maternal fetal medicine clinic. This allows for simultane-
ous collaboration, feedback and review prior to any referral for a
formal fetal echocardiogram. In our view, regardless of the type of
center (academic or community hospital) this setup is superior to
the more common practice of referral for a fetal echocardiogram in
a pediatric cardiology office.

Keywords: Fetal echocardiograms, fetal cardiac disease, fetal
echocardiogram yield, maternal fetal medicine

PP-156
Prenatal diagnosis of coronary artery fistula connecting the
left main coronary artery with the right atrium: A case
report
Aikerim Zhanatkyzy, Tatiana Ivanova Razumovna and
Al’mira Baigalkanova
National Research Cardiac Surgery Center, Department of Pediatric
Cardiology. Kazkhstan, Astana

Background and Aim: We report a rare case of a CAF originating
from the left main coronary artery and draining into the right
atrium (RA).
Method: A pregnant woman was referred at the 21 weeks of ges-
tation with a suspected congenital heart disease (CHD) on the
ultrasound examination. Fetal echocardiography performed a large
distal CAF arising from Left coronary artery (LCA) and draining
into the right atrium (RA). The left CAF (diameter 2.6 mm) drain-
ing into the RA was visualized by color Doppler ultrasound.
Pulsed Doppler recordings revealed characteristic bidirectional
flow in the fistula. Turbulent diastolic reversed flow was detected
from the blood steal phenomenon via CAF into the RA. The
function of the left ventricle was within normal range. At 28 weeks
of pregnancy, an increase in the size of the fistula to 3.6 mm was
observed. However, the LV function was normal. Unfortunately,
the woman did not follow up for a scheduled heart ultrasound
because she had gone to another city. At 38 weeks of gestation,
the woman gave birth. After birth, on ECHO, CAF. A fistula with
a diameter of 0.55 cm from the lCA system was noted communi-
cating with the right atrium. Moderate LV dilatation, FS 26%. In
the first week of life, a percutaneous total closure of the fistula was
performed at the cardiac catheterization laboratory. Follow-up
echocardiogram the day after the procedure showed continued
transformation into the LCA and RCA with a decrease in LV size
and improvement in ventricular function.
Results:Our case report suggests that antenatal diagnosis of a CAF
may aid in early intervention. Unfortunately, not all cases are iden-
tifiable before birth, and many of them are diagnosed after birth or
later in life when symptoms become apparent. If there is a suspicion
of a coronary artery fistula during pregnancy, it is important for a
medical team with expertise in fetal cardiology to diagnose, evalu-
ate, and plan appropriate care.
Conclusions: Early prenatal of CAF diagnosis is important so that
transcatheter or surgical intervention can be made as early as pos-
sible. Total closure of the CAF in the cardiac catheterization labo-
ratory is a safe and effective treatment.

Keywords: Congenital heart disease, coronary artery fistula, Fetal
echo, cardiac catheterization.
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Figure 1

Figure 1. A,B, C - 2D and Color Doppler shows the presence of a fistulous tract arising from the 
left coronary artery and into the right atrium (RA). The filling of the fistulous tract is antegrade 
during ventricular diastole and reversed during systole. D- Selective left coronary artery 
angiography showing dilation of the fistulous tract and draining into the RA.E- After total closure 
of CAF. Ao- aorta; CAF - coronary artery fistula; RA - right atrium.
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PP-158
Umbilico-porto-systemic venous shunts
Alexandra Turi, Anikó Ladányi and László Környei
Gottsegen National Cardiovascular Center, Budapest, Hungary

Background and Aim:The poster aims to present the types of umbil-
ico-porto-systemic venous shunts (UPSVS) and discuss their clini-
cal relevance by using fetal cases and echocardiography images
from our institute. We distinguish 3 main types according to
the Achiron classification. The first is the umbilico-systemic shunt
(USS), in which the ductus venosus (DV) is absent and the umbili-
cal vein (UV) is connected to the right (rarely left) atrium, the sub-
diaphragmatic inferior vena cava (IVC) or the iliac vein. The other
two types of UPSVS is the ductus venosus systemic shunt (DVSS)
and the portosystemic shunts (PSS).
Method: The poster will present two USS cases by reviewing the
fetal and postnatal periods. In both cases, UV drained into the right
atrium. In the first case, maternal insulin-dependent diabetes mel-
litus and single umbilical artery, in the second case, persistent right
umbilical artery and aberrant right subclavian artery were found
along with significant cardiomegaly and USS.
Results:According to the literature USS is a severe abnormality and
has a poor prognosis: circulatory failure, hydrops, high risk of intra-
uterine death and pulmonary hypoplasia may develop depending
on the degree of cardiomegaly. In addition, liver lesions requiring
transplantation may occur postnatally due to the underdevelop-
ment of the v. portae system. Despite the poor literature data,
our both cases showed excellent outcome during follow-up to
date. The anatomy, clinical significance and outcome of the other
two types of UPSVS (DVSS and PSS) will also be presented. In all
types of UPSVS, cardiac developmental and chromosomal abnor-
malities (e.g. Down-syn., Noonan-syn., Turner-syn.) should be
sought. The intrahepatic form of PSS has a better prognosis, but
IUGR is common in these fetuses. In all types of UPSVS, cardiac
developmental and chromosomal abnormalities should be sought.
Conclusions: The message of this poster is that systematic examina-
tion of theUV, portal vein andDV systems is of paramount impor-
tance in fetal echocardiography, as these complex abnormalities
require both intrauterine and postnatal follow-up andmay be asso-
ciated with serious, even life-threatening complications.

Keywords: fetal echocardiography, umbilical vein, ductus veno-
sus, umbilico-porto-systemic shunt

PP-159
Reference intervals for biventricular myocardial defor-
mation in healthy fetuses using 2D speckle tracking
echocardiography
Andreea Cerghit Paler, Dorottya Gabor Miklosi, Daniela Toma and
Liliana Gozar
Emergency Institute of Cardiovascular Diseases and Transplantation,
Department of Pediatric Cardiology, Târgu-Mureş, Romania,
Department of Pediatrics,“George Emil Palade” University of Medicine,
Pharmacy, Science, and Technology of Târgu-Mureş, Romania

Background and Aim: In recent years fetal echocardiography has
paid a special attention to the evaluation of ventricular function.
The cardiopulmonary transition from fetal to neonatal circulation
is a complex and multifactorial adaptation process. In this period,
the ventricular physiology suffers important and progressive
change. In this context, in addition to the management of struc-
tural heart diseases, quantification of ventricular function has
been proposed for the evaluation and follow-up of the fetuses.

Speckle-tracking ecocardiography (STE) has good fesability and
reproductibility in assesing miocardial function in newborns and
children, furthermore it overcomes many of the limitations of clas-
sic echocardiography. Nevertheless, one of the most important
limitation of STE is that it is dependent of the echocardiographic
devices and analytical programs used, thus pleading for individu-
alized reference values. Our objective was to establish the reference
interval in assessing fetal myocardial function, using two-dimen-
sional (2D) STE for left ventricular (LV) and right ventricular
(RV) longitudinal strain.
Method: We conducted a prospective study from May 2020 to
September 2023, during which 150 healty fetuses were enrolled
and underwent echocardiographic evaluation. 2D, apical 4-cham-
ber view images of both ventricles were acquired using an Epiq
echocardiograph and analyzed offline using a PhilipsQlab 13 auto-
strain function. The strain parameters analyzed were LV and RV
peak global longitudinal strain (pGLS) and biventricular ejection
fraction (EF).
Results: The gestational weeks median was 28.4
[20,42], all fetuses were with good intrauterine growth. The frame
rate used was between 80-160 Hz. For the LV systolic function,
the mean LVEF was 57.3% and the mean LV pGLS obtained
was -15.2. For the RV systolic function, the mean RVEF was
42.7% and the mean RV pGLS obtained was 42.7.
Conclusions: Fetal myocardial function can be analized using STE.
Larger scale studies may be of great interest for completion and val-
idation of the depicted reference values.

Keywords: fetal cardiology, speckle-tracking echocardiography,
myocardial function, peak global longitudinal strain

PP-160
How can an intrauterine wide ductus arteriosus mask a left
hemitruncus associated with a rare complex cardiac
malformation?
Andreea Cerghit Paler, Dorottya Gabor Miklosi, Daniela Toma and
Liliana Gozar
Emergency Institute of Cardiovascular Diseases and Transplantation,
Department of Pediatric Cardiology, Târgu-Mureş, Romania,
Department of Pediatrics,“George Emil Palade” University of Medicine,
Pharmacy, Science, and Technology of Târgu-Mureş, Romania

Background and Aim: Hemitrunchus is an extremely rare cardiac
malformation,with an incidence of 0.1%.Theorigin of the left pul-
monary artery (LPA) from the ascending aorta is less common than
its right counterpart. This malformation can be isolated or may
coexist with other cardiac malformations, such as ventricular septal
defect or tetralogy of Fallot (TOF). The absence of the pulmonary
valve has been reported in 3-6% of patients with TOF.
Method: We present a case of a newborn with intrauterine growth
retardation. The patient was prenatal diagnosed, at 34 weeks gesta-
tionwith a complex cardiacmalformation: Fallot type double outlet
right ventricle with critical pulmonary trunkal and valvular stenosis,
respectively what seemed to be two dilated pulmonary branches.
Results: In our case, the diagnosis of left hemitruncus was initially
missed by prenatal echocardiography. Postnatal echocardiography
revealed a complex cardiac malformation: Fallot type absent pul-
monary valve syndrome with left hemitruncus. The pulmonary
trunk was found in continuation to the right ventricular outflow
tract, but at the valvular level the leaflets were rudimentary, pro-
ducing both stenosis and insufficiency (z-score of -4 at the pulmo-
nary annulus). Subsequently only the right pulmonary artery was
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found in the continuation of the dilated trunk, with the absence of
the LPA. However a persistent ductus arteriosus was seen arising
from the medial portion of the aortic arch and with continuity
towards the LPA. To ensure blood flow through the LPA, con-
tinuous treatment with prostaglandin-E1 was initiated.
Considering the low birth weight of 1900g and the hemodynamic
stability, we decided a staged approach: continuation of prosta-
glandin-E1 treatment and temporization of the surgical correction
until reaching a weight of 2500g. Thus at the age of 7 weeks, the
patient underwent pulmonary valve commissurotomy and
implantation of the LPA to the pulmonary trunk. Furthermore,
as the pulmonary stenosis, given by the hypoplasia of the pulmo-
nary annulus, has shown to be protective of the pulmonary vascu-
lar bed we decided to delay the intracardiac correction.
Conclusions: Fallot type absent pulmonary valve syndromewith left
hemitruncus is a very rare cardiac malformation. A thorough and
systematic prenatal echocardiogram is recommended to avoid
missing this rare lesion.

Keywords: fetal cardiology, hemitruncus, absent pulmonary
valve syndrome, echocardiography

PP-161
Restriction of the foramen ovale in a fetus with coarctation
of the aorta- what next?
Dorottya Gabor Miklosi1, Andreea Cerghit Paler2, Laura Beligan1,
Amalia Fagarasan2 and Liliana Gozar2
1Emergency Institute of Cardiovascular Diseases and Heart Transplant of
Targu-Mures, Romania; 2Emergency Institute of Cardiovascular Diseases
and Heart Transplant of Targu-Mures, Romania; “George Emil Palade”
University of Medicine, Pharmacy, Science, and Technology of Targu-
Mureş, Romania

Background and Aim:Restriction of the foramen ovale (RFO) or its
premature closure represents a rare cardiac developmental defect.
This anomalymay be found in otherwise structurally normal hearts
or in association with congenital heart defects (CHD), such as
hypoplastic left heart syndrome (HLHS). HLHS may be defined
as a large spectrum of CHD characterized by the underdevelop-
ment of the left sided heart structures, including the aorta, aortic
valve, left ventricle, mitral valve and left atrium. Coarctation of the
aorta (CoAo) is a narrowing of the isthmic region of the aorta.
Method: We present the case of a fetus in whom at the gestational
age of 31 weeks the suspicion of CoAo arose, presenting a Z-score
of -2 at the level of the isthmus. The mother underwent sub-
sequent evaluations and was closely followed-up. At 36 weeks ges-
tation fetal echocardiography revealed a RFO, alteration of the
pulmonary venous flow pattern and ventricular disproportionwith
a borderline left ventricle. Given the diagnosis and its poor prog-
nosis an emergency cesarean section was performed.
Results: Postnatal evaluation confirmed the intrauterine diagnosis:
revealing a borderline left ventricle (mitral annulus Z-score= -
3.75) with a moderate contractile dysfunction, bicuspid aortic
valve, ductal dependent systemic circulation with a severe
CoAo (Z-score -4.18 at isthmic level) and a large persistent ductus
arteriosus. In this clinical setting prostaglandin-E1 infusion and
inotrope support with Milrinone were initiated. At the age of 3
weeks the patient underwent surgical correction of the CoAowith
termino-terminal anastomosis. The postoperative evolution was
marked by the rebound of systemic hypertension in association
with a residual gradient of 22 mmHg at isthmic level. The patient
was discharged after 1 week and is currently under close follow-up.

Conclusions: RFO in assoctiation with CHD carries a poor prog-
nosis, especially regarding the HLHS spectrum, as it may lead to a
progressive underdevelopment of the left ventricle. These patients
are in need of specialized, multidisciplinary care in order to estab-
lish optimal management protocols.

Keywords: restrictive foramen ovale, coarctation, fetal
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PP-162
Flecainide friend or FOE?- The management puzzle of a
case of persistent junctional reciprocating tachycardia
Dorottya Gabor Miklosi1, Ioana Sus1, Andreea Cerghit Paler2,
Salwa Addilami3, Amalia Fagarasan2 and Liliana Gozar2
1Emergency Institute of Cardiovascular Diseases and Heart Transplant of
Targu-Mures, Romania; 2Emergency Institute of Cardiovascular Diseases
and Heart Transplant of Targu-Mures, Romania; “George Emil Palade”
University of Medicine, Pharmacy, Science, and Technology of Targu-
Mureş, Romania; 3National Institute for Mother and Child Health
“Alessandrescu-Rusescu”, Bucharest, Romania

Background and Aim: Persistent junctional reciprocating tachycardia
(PJRT) is an accessory pathway mediated tachycardia of incessant
nature, presenting a risk for tachycardia induced cardiomyopathy
and often resistant to medical therapy, even with the use of multi-
ple medications. Flecainide, a class IC antiarrhythmic drug, blocks
voltage-gated sodium channels and has been found effective in
treating supraventricular arrhythmias, particularly those of
reentrant nature. Sustained fetal tachycardias are rare and the deter-
mination of the underlying arrhythmia mechanism is indispensable
for choosing the appropriate medication.
Method: We present the case of a fetus with an ongoing regular
tachycardia of supraventricular origin, showing a long ventri-
culo-atrial interval. Transplacental antiarrhythmic medication
was initiated, but the treatment regimen (Digoxin monotherapy
and in association with Amiodarone) failed to obtain a complete
conversion of the dysrhythmia. The fetus was however in a good
hemodynamic condition, showing no signs of cardiac decompen-
sation until her birth at a gestational age of 41 weeks.
Results: The postnatal evolution was marked by the recurrence of
the tachycardia showing the characteristics of a PJRT: long RP
interval; regular, narrow QRS complexes and negative P waves
in the inferior leads. Several antiarrhythmic treatment regimens
(including administration of beta-blocker, Amiodarone and
Flecainide) were attempted, but all failed to successfully control
the arrhythmia. In evolution, during an attempt to increase the
dosage of Flecainide, the patient presented broad complex tachy-
cardia and hemodynamic compromise. As it was thought to be a
modification given by Flecainide, the conversion of the dys-
rhythmia was obtained after the administration of sodium bicar-
bonate. The patient was later on referred to a pediatric
electrophysiology center, where the ablation of the accessory
pathway was successful and remained free from relapses at a fol-
low-up of 2 years.
Conclusions: Fetal tachyarrhytmia that is refractory to transplacental
treatment with multiple agents should raise concern for less
common arrhythmia mechanisms, such as PJRT. In flecainide tox-
icity supraventricular tachycardias can present with wide QRS
complexes, thus being easily mistaken for ventricular tachycardia.
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The management of these patients is based on the few cases pub-
lished, sodium bicarbonate being considered a mainstay of
treatment.

Keywords: fetal, tachycardia, flecainide
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PP-163
Echocardiographic early detection of cardiotoxicity
induced by chemotherapy in children with leukemia
Amalia Făgărăşan, Simina Ghiragosian Rusu and Andreea
Cerghit Paler
Emergency Institute of Cardiovascular Diseases and Transplantation,
Department of Pediatric Cardiology, Târgu-Mureş, Romania,
Department of Pediatrics,“George Emil Palade” University of Medicine,
Pharmacy, Science, and Technology of Târgu-Mureş, Romania

Background and Aim: Cardiotoxicity induced by cytostatic therapy
is a curent medical concern and early detection in order to institute
supportive measures is essential. Cardiac dysfunction can occur
during cytostatic therapy, immediately after or at a distance.
Identification of robust non-invasive markers for risk stratification
is very important. The current study aimed to assess cardiotoxic
effects of chemotherapeutic regimens in a pediatric population,
as revealed by assessment of baseline and end-of-treatment
speckle-tracking echocardiographic indices.
Method: Study design - single center, prospective that included 28
children with acute leukemia.The inclusion criteria were acute
onset of leukemia in pediatric population, who required chemo-
theraphy with normal structural and normal baseline functional
heart. The exclusion criteria were patients with congenital heart
disease, cardiomyopathy and patients who received prior chronic
treatment with potential cardiotoxic adverse effects. All patients
underwent complete transthoracic echocardiographic evaluation
with Philips Epiq 7 machine. The examinations performed were
Mmode, two-dimensional, tissue doppler imaging and 2D speckle
tracking prior to treatment initiation and at the following-up
examination.
Results: The echocardiographic assessment after the first cycle of
chemotherapy showed an impairment of the ejection fraction
(EF) in 32% of cases, with a mean decrease of Teciholtz EF of
14% compared to the baseline assessment. Each was compared
between the initial evaluation and the second evaluation, con-
ducted after completion of chemotherapy/before maintenance
treatment. A significant correlation between E’ percentage varia-
tion and anthracycline cumulative dose, as well as antimetabolite
agents was identified (p=0.03 in both cases) and cumulative dose
of alkylating agents and global longitudinal strain (GLS).
However, it has not been possible to identify an association
between restrictive diastolic dysfunction or pseudonormalization
after the first chemotherapy treatment and cumulative doses of
chemotherapeutics
Conclusions: GLS is a useful echocardiographic parameter in the
detection of cardiac dysfunction before clinical manifestations.
In addition to the effect of chemotherapy on myocardial function,
the effect related to the dose of chemotherapy must be evaluated.
Further studies with larger population are needed.

Keywords: cardiotoxicity, echocardiography, speckle-tracking,
pediatric cardiology, leukemia
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PP-164
Influence of prenatal echocardiography and mri on post-
natal outcome in fetuses with isolated double aortic ARCH
Anna Didkovska1, Hanna Morkovkina2 and Andrii Kurkevych1
1Research and Diagnosis Department, Ukrainian Children’s Cardiac
Center, Kyiv, Ukraine; 2Cardiac Radiology Department, Ukrainian
Children’s Cardiac Center, Kyiv, Ukraine

Background and Aim: In the general population, double aortic arch
(DAA) occurs in up to 0,01%. There is no consensus on perinatal
management and prediction of early postnatal symptoms in iso-
lated DAA. The possibilities of multimodal imaging in prenatal
diagnosis of this pathology for predicting early postnatal outcome
were analyzed.
Method: Between January 2012 and February 2023, 32 fetuses with
isolated DAAwere identified at our institution. For prenatal assess-
ment of the degree of tracheal stenosis, since 2017 we have per-
formed fetal MRI (n=20). According to the MRI results, all
fetuses were divided into 2 groups: 1) low-risk group (n=9;
45,0%) without significant (<50%) tracheal compression; 2)
high-risk group (n=11; 55,0%) with significant (>50%) compres-
sion. All symptomatic children underwent angio-CT after birth.
Results: The mean age of 32 fetuses at the initial diagnosis of DAA
was 26,7±4,7 weeks. The mean age of 20 fetuses at MRI was 30,5
±2,4 weeks. After birth, in all newborns (n=32) the diagnosis of
DAA was confirmed by echocardiography at an average age of
10,3±11,7 days. In the postnatal period, 25 (78,1%) children
became symptomatic and were operated on an average of 168,6
±161,7 days, among them 8 (25,0%) were newborns. All patients
survived, except 1 (4,0%), who had IUGR and was born prema-
turely with a weight of 1350 g. Of the 7 (21,9%) unoperated
patients, 6 are asymptomatic, the average follow-up period is
796,5 days. One patient was lost to follow-up.
When comparing groups with fetal MRI, we found that all (n=11;
100%) children from the high-risk group had symptoms and
underwent surgery (mean age: 146,8±135,6 days), including
3 (27,3%) neonates. Whereas, from the low-risk group, only
4 (44,4%) had surgery and were operated not significantly later
(mean age: 294,7±198,7 days, p=0,44) with 1 (11,1%) neonatal
case. Preoperative degree of tracheal stenosis according to
angio-CT data was significantly higher in the high-risk group
(75,8±11,1% vs. 44,8±6,1%, respectively, p<0,01), which corre-
lated with prenatal MRI data.
Conclusions: Fetal MRI with assessment of tracheal stenosis allows
to distinguish fetuses with isolated DAA who are at high risk for
neonatal and early infant symptoms and interventions, which is
an important for clear planning of perinatal management.

Keywords: isolated double aortic arch, prenatal diagnosis, fetal
MRI, perinatal outcome

PP-165
Has the outcome of prenatally diagnosed absent
pulmonary valve syndrome improved?
Anouska Lerner, Hannah Kingston, David Lloyd, Owen Miller,
Andrew Nyman, Kuberan Pushparajah, John Simpson, Vita Zidere and
Trisha Vigneswaran
Evelina London Children’s Hospital

Background and Aim: Absent pulmonary valve syndrome (APVS)
has high morbidity and mortality reported. The objective was
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to report the outcomes in a contemporaneous cohort and compare
the outcomes to a previous cohort from our unit.
Method: Retrospective observational study examining prenatal
findings and postnatal course of fetuses prenatally diagnosed with
APVS between August 2000-2022 and comparison to historical
cohort from our unit (1988-2000). Inter-cohort outcomes were
compared using Fisher’s test.
Results: There were 35 fetuses diagnosed with APVS at median
gestation 21weeks’ (range: 12-39). All fetuses had a VSD and an
arterial duct was present in 2/35 (6%). Genetic testing was under-
taken in 25/35 cases of which 8/25(32%) had a genetic anomaly,
most commonly 22q11 microdeletion (2/25, 8%). Continuity of
pregnancy occurred in 22/35(63%), intrauterine demise occurred
in 1/35(3%) and there were 3(14%) neonatal deaths (right ven-
tricular failure, preterm neonate with necrotising enterocolitis,
persistent pulmonary hypertension of newborn).
Eighteen infants underwent surgery: two in the neonatal period,
one is on long-term ventilation (LTV) for 17 years and another
is alive without respiratory morbidity. A further 16 had surgical
repair in childhood at median 1.7years (range 0.2-6.3) of which
one had a second surgery to alleviate ongoing airway compression
(aortopexy and PA patch plasty) and subsequently left pulmonary
artery stenting. 17/21(81%) are alive at median age 11.5years
(range:1.4-23.1).
Four fetuses underwent fetal MRI and two showed features of
fluid-trapping consistent with bronchial compression, one of
which remains LTV dependent, the other requires no ongoing res-
piratory support. In total 7/21(33%) of live-born babies required
intubation within 24-hours of birth, of those 3 died and 2 have
ongoing LTV and two are alive without respiratory support. Of
the 14 who did not require ventilation at birth none have long
term respiratory morbidity.
Compared to the previous cohort from our institution (n=20)
infant mortality has reduced and infant surgical outcomes have
improved (see table).
Conclusions: The highest risk for mortality was in the neonatal
period. Intubation at birth is a risk factor for respiratory morbidity
and mortality. Outcomes from infant surgery and survival to 1 year
have improved in those that survive the neonatal period.

Keywords: Absent pulmonary valve, fetal cardiology

PP-166
Management and outcomes of vein of galen malformation
in a neonate: A case study
Arjeta Raufi1, Renata Dimitrioska2, Konstantina Kuzevska Maneva1

and Valentina Jovanovska1
1University Children’s Hospital, Medical Faculty, Skopje,
R.N.Macedonia; 2University Gynecology and Obstretric’s Hospital,
Medical Faculty, Skopje, R.N.Macedonia

Background and Aim: Vein of Galen malformation (VOGM) is a
rare and complex congenital vascular anomaly involving the cer-
ebral venous systemwith secondary consequences on the heart and
the circulatory system due to abnormal blood flow patterns. This
case study presents prenatal diagnosis, the clinical course, and the
management of a neonate diagnosed with VOGM.
Method: CASE: We present a case of a newborn male child, deliv-
ered via cesarean section at 38 weeks gestational age following
spontaneous conception. During the prenatal ultrasound examina-
tions of the fetus, there was a suspicion of A-Vmalformation in the
brain and evidence of hypertrophy on the right side of the heart.
Results: Fetal echocardiographic findings confirmed cardiomegaly
(cardiothoracic index [CTI] 0.65), myocardial hypertrophy, dila-
tation of the right heart chambers, and relatively significant tricus-
pid valve regurgitation (+2/4) with a max. peak velocity of 2 m/s.
No intraventricular septal defects were identified, but both atrial
chambers displayed wall hypertrophy (4-5 mm), with observed
changes that correspond to signs of fetal heart failure. Also, a fetal
MRI and postnatal MRI brain imaging revealed an aneurysmal
malformation measuring approximately 6.2 cm in length and
2.9 cm in width with a broad drainage in the rectus sinus and sinus
confluence
Conclusions: Endovascular embolization treatment was undertaken
to occlude the abnormal arteriovenous connections with the aim
of normalizing blood flow and reducing potential heart complica-
tions associated with VOGM.
This case underscores the complexities inherent in managing
VOGM in neonates. Timely diagnosis, a multidisciplinary
approach, and minimally invasive endovascular procedures play
a crucial role in the long-term prognosis.

Keywords: Vein of Galen malformation, Fetal heart failure,
Endovascular embolization

PP-167
Prenatal diagnosis of the right aortic ARCH: The
multicenter arcade study
Sophie Guillaumont1, Marie Vincenti3, Fanny Deville Thomas4,
Héléna Huguet5, Marie Christine Picot5, Hamouda Abassi2, Anne
Cécile Huby6, Julie Thomas Chabaneix6, Daniela Laux7,
Laurence Cohen8, Arthur Gavotto9 and Pascal Amedro10
1Pediatric and Congenital Cardiology Department, M3C Regional
Reference Center, Montpellier University Hospital, Montpellier, France &
Pediatric Cardiology and Rehabilitation Center, Saint-Pierre Institute,
Palavas-Les-Flots, France; 2Pediatric and Congenital Cardiology
Department, M3C Regional Reference Center, Montpellier University
Hospital, Montpellier, France; 3Pediatric and Congenital Cardiology
Department, M3C Regional Reference Center, Montpellier University
Hospital, Montpellier, France & PhyMedExp, CNRS, INSERM,
University of Montpellier, Montpellier, France; 4Pediatric and Congenital
Cardiology Department, M3C Regional Reference Center, Tours
University Hospital, Tours, France; 5Epidemiology and Clinical Research
Department, Clinical Investigation Center, INSERM-CIC 1411,
University of Montpellier, Montpellier University Hospital, Montpellier,
France; 6Pediatric and Congenital Cardiology Department, M3C
National Reference Center, Bordeaux University Hospital, Bordeaux,
France & Atena French South-West Registry of Congenital Anomalies,
Bordeaux University Hospital, Bordeaux, France; 7UE3C Fetal,
Pediatric and Adult Congenital Cardiology Clinic, Paris, France; 8Fetal,
Pediatric and Adult Congenital Cardiology Clinic, Massy, France;
9Pediatric Intensive Care Unit, Montpellier University Hospital,
Montpellier, France & PhyMedExp, CNRS, INSERM, University of
Montpellier, Montpellier, France; 10Pediatric and Congenital Cardiology
Department, M3C National Reference Center, Bordeaux University
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Hospital, Bordeaux, France & IHU Liryc, Electrophysiology and Heart
Modelling Institute, INSERM 1045, University of Bordeaux, Pessac,
France

Background and Aim: To describe the various presentations of the
prenatally diagnosed isolated right aortic arch (RAA) i.e., without
associated congenital heart defect, and to evaluate the performance
of prenatal diagnosis of isolated RAA in terms of postnatal
outcome.
Method: In this multicentric retrospective study, from 2010 to
2019, all live births with a prenatal ultrasound diagnosis of isolated
RAA were included, with a 1-year postnatal follow-up. The
concordance between the different diagnostic stages (prenatal
ultrasound, postnatal ultrasound, and post-natal CT-scan) was
evaluated using Gwet’s AC1 coefficient.
Results:A total of 309 cases of prenatally diagnosedRAAwere ana-
lyzed, most of which had a left ductus arteriosus (83%). The con-
cordance between prenatal and postnatal ultrasound diagnosis was
excellent regarding the RAA type (AC1=0.97, 95% confidence
interval (CI)= [0.94;0.99]). The rare discrepancies mainly involved
non-diagnosed or misdiagnosed double aortic arch (2%). CT-scan
was performed in 108 neonates (35%) and the concordance
between prenatal ultrasound and postnatal CT-scan was good
regarding the RAA diagnosis (AC1=0.80, 95%CI= [0.69;0.90])
but poor regarding the distribution of brachiocephalic vessels
(AC1=0.21, 95%CI= [0.06;0.36]). An associated genetic anomaly
was sought for in half of the cases and identified in 4% of the
cohort. During the first year of life, 50 (18%) infants presentedwith
vascular ring symptoms, and 24 (8%) underwent aortic arch
surgery.
Conclusions: This multicentric nationwide cohort of 309 prenatally
diagnosed isolated RAA demonstrated the reliability of prenatal
screening, highlighted the rare cases of discrepancies between pre-
natal and postnatal diagnosis, and underlined the value of CT-scan
to improve the postnatal follow-up.

Keywords: aortic arch, vascular ring, antenatal diagnosis,
CT-scan, genetic counseling

PP-168
Prenatal imaging of fetal cardiac valves using short axis
view. Focus on isolated valvular diseases and its outcomes
Balaganesh Karmegaraj
Fetal cardiology Division, Sowmi Pediatric Heart Centre, Tirunelveli,
Tamil Nadu, India

Background and Aim: To assess the feasibility of prenatal imaging of
fetal cardiac valves anatomy using short axis view with particular
emphasis on the detection of its morphology and its abnormalities
Method: This study was a retrospective study of fetuses with con-
genital isolated cardiac valvular disease which had undergone both
2D and 3D/4D STIC echocardiography using short axis view and
its outcome. Study period from October 2019 to October 2023.
Results:A total of 3455 fetal echocardiographywas performed dur-
ing the study period. Congenital heart defects were identified in
156 fetuses. Isolated cardiac valvar disease were seen in 21 fetuses
[Tricuspid valve (TV) dysplasia (10), absent inferior TV leaflet
(1), TV prolapse (3);Mitral valve prolapse (3); Bicuspid aortic valve
(7); Unicuspid aortic valve (1)]. Genetic evaluation was performed
in 7 fetuses. Polyvalvar dysplasia noted in three fetuses was
associated with a unique mutation [6q25.1 (TAB 2) deletion].
12 [tricuspid valve dysplasia (8); polyvalvar dysplasia (2); bicuspid
aortic valve (2)] couples opted for termination of pregnancy;
1 fetus had intrauterine death. 2D echocardiography of short axis
view was superior to 3D/4D STIC echocardiography in predomi-
nant cases.
Conclusions: Prenatal imaging of fetal cardiac valves using short axis
view gives additional information of the cardiac valve morphology
when compared to standard fetal echocardiography views. This
information will be useful in decision making and for providing
effective prenatal counselling.

Keywords: Fetus, cardiac valves, short axis view

PP-169
Accuracy of the prenatal diagnosis of congenital heart
disease
Carlota Aparicio Fernández De Gatta1, Leticia Albert De La Torre1,
Paula Arias Gallego2 and Ignacio Herraiz García2
1Department of Pediatric Cardiology, Hospital Universitario 12 de
Octubre, Madrid, Spain; 2Department of Obstetrics and Gynecology,
Hospital Universitario 12 de Octubre, Madrid, Spain

Background and Aim: Prenatal diagnosis of congenital heart disease
(CHD) leads to an improvement in postnatal survival. The main
objective of the study was to determine the accuracy of prenatal
diagnosis of CHDs in our center.
Method: A retrospective cohort study of CHDs diagnosed prena-
tally was carried out in a reference tertiary center in Spain during
2021, obtaining data from 111 pregnant women and their respec-
tive newborns. The severity of the CHD was classified using the
Fetal Cardiovascular Disease Severity Scale (grading from 1 to 7);
and depending on the scale of 1-3, 4-5 or 6-7, they were classified
as low, medium or high severity. The accuracy of the diagnosis was
determined based on whether it was complete/incomplete/incor-
rect; the correlation between the determination of pre- and post-
natal severity was determined; and the possibility that different
variables influenced the accuracy of the diagnosis.
Results: The most frequent diagnoses were suspected prenatal
aortic coarctation (24.3%) and postnatal supra-aortic vessel
anomaly (22%). The majority of CHDs were classified as mild
severity (67.6% prenatal and 68.8% postnatal). The diagnosis
was correct in 84.4% of CHDs, incomplete in 9.2% and incorrect
in 6.4%. Prenatal severity grading using the Fetal Cardiovascular
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Diagnostic concordance between Step 1 (prenatal ultrasound), Step 2 (postnatal 
ultrasound), and Step 3 (CT-scan).

The blue arrow represents the diagnostic stages in the RAA population between Step 1 
(prenatal ultrasound), Step 2 (postnatal ultrasound) and Step 3 (CT-scan). The red arrow 
represents the diagnostic stages in the DAA population between Step 1 (prenatal ultrasound), 
Step 2 (postnatal ultrasound) and Step 3 (CT-scan). The color changes of the arrows represent
the diagnostic changes at each step, between RAA and DAA (blue to red) and between DAA 
and RAA (red to blue). Abbreviations: S-RAA, solitary right aortic arch; DAA, double aortic arch; 
Step 1, prenatal ultrasound; Step 2, postnatal ultrasound; Step 3, CT-scan; AC1, concordance 
coefficient.
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Disease Severity Scale was concordant with postnatal grading in
76.1% of cases; the prediction of severity as low, medium or high
was correct in 98.2% of the CHDs. The correlation of the pre- and
postnatal Fetal Cardiovascular Disease Severity Scale was high
(Pearson’s correlation coefficient 0.951 p<0.005); as well as the
grading of severity as low, medium or high (p<0.005). There
was a greater accuracy in grading severity at lower gestational
age of the fetus at diagnosis (p <0.005).
Conclusions: In the prenatal diagnosis of CHD, it is important to
correctly predict the severity of the disease. In our study, a correct
diagnosis was made in 84.4% of the cases and, when determining
the severity (low, medium or high), the correction was 98.2%.

Keywords: congenital heart disease, fetal diagnosis, accuracy

PP-170
Fetal arrhythmias: Twenty years of experience in a tertiary
care center
Caterina Cecilia Lerose1, Anna Balducci2, Marta Fiorentini3,
Ylenia Bartolacelli4, Valentina Gesuete5, Elena Contro6,
Antonella Perolo7, Gianluigi Pilu8, Gaetano Gargiulo9 and
Andrea Donti10
1Caterina Cecilia Lerose; 2Anna Balducci; 3Marta Fiorentini; 4Ylenia
Bartolacelli; 5Valentina Gesuete; 6Elena Contro; 7Antonella Perolo;
8Gianluigi Pilu; 9Gaetano Gargiulo; 10Andrea Donti

Background andAim:Management of fetal arrhythmias has achieved
great success in the last decades. Ultrasound evaluation and
Doppler technology are indispensable in diagnosis. Treatment
usually involves the second and third trimester of pregnancy.
Even if the majority of fetal arrhythmias are benign, both bradi
and tachi arrhythmias can bring to cardiac failure up to fetal
hydrops requiring pharmacological intervention.
Method: Data of fetal arrhythmias were retrospectively collected
from 2002 to 2023 in an Italian tertiary care centre, Policlinico
Sant’Orsola Malpighi in Bologna. Detailed anatomical evaluation
with fetal echocardiography were performed in all cases to deter-
mine whether a structural cardiac and extracardiac anomaly was
also present. Fetal arrhythmias were classified under two main
groups: tachyarrhythmia and bradyarrhythmia; a third group of
unconfirmed diagnosis was reported including all referral from
other centers. The following data were collected: prenatal diagno-
sis, gestational age at diagnosis, therapy administrated, outcome of
pregnancy and outcome of neonates.
Results: Out of 87 women who received a diagnosis of fetal
arrhythmia, 61 (70.9%) were classified as tachyarrhythmias,
22 (25.6%) as bradyarrhythmias and 3 (3.5%) were not confirmed.

Most of tachyarrhythmias were supraventricular tachycardia
(n = 30, 34.9%) with a mean gestational age of 27 ± 5 weeks, half
of them had with signs of cardiac failure up to hydrops. All SVTs
underwent pharmacological therapy. Digoxin was started pri-
marily as first-line therapy in 28 patients, 20 in association with fle-
cainide. As second and third line therapy, other antiarrhythmic
agents (amiodarone, metoprolol). Twenty-seven (90%) of fetus
converted on sinus rhythm in a mean time of 6,84 days, one
(3.3%) died at birth; therapy was conducted for 57 ± 35 days.
Bradyarrhythmias were mostly third grade AV-block (n = 14,
63,6%) with a mean fetal ventricular frequency of 63±3 bpm.
Autoantibodies (antiRo-SSA and antiLa-SSB) were found in
64% of those patients (n=9). Desametasone was the drug of choice
with a mean dosage of 6 mg.
Conclusions: In our centre, as well as in literature, the most
common cause of fetal arrhythmias was tachyarrhythmias. The
choice of treatment should depend on the condition of the mother
and fetus as well as the center experience

Keywords: Fetal arrhythmia, fetal tachyarrhythmia, fetal bradyar-
rhythmia, hydrops, transplacental therapy

PP-171
Prenatal prediction of coarctation of the aorta: A system-
atic review and individual participant data meta-analysis
Cecilia Villalaín1, Fracesco D’antonio2, Elena Flacco3, Enery
Gomez Montes1 and Alberto Galindo1
1Fetal Medicine Unit. Obstetrics and Gynecology Department. Hospital
Universitario 12 de Octubre. Complutense University, Madrid. Instituto
de Investigación del Hospital 12 de Octubre (imas12). Primary Care
Interventions to Prevent Maternal and Child Chronic Diseases of Perinatal
and Developmental Origin (RICORS network), RD21/0012/0024.
Madrid, Spain; 2Department of Obstetrics and Gynaecology, University
of Chieti, Chieti, Italy; 3Department of Environmental and Preventive
Sciences, University of Ferrara, Ferrara, Italy

Background and Aim: the prognostic value of prenatal ultrasound to
diagnose postnatal coarctation of the aorta (CoA) remains unclear.
The aim of the study is to report the strength of association and
diagnostic accuracy of different US signs in detecting CoA
prenatally.
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Method: systematic review and individual participant data meta-
analysis. The reference standard was CoA diagnosed after birth
defined as narrowing of the aortic arch and the index test included
the most commonly evaluated parameters on US both in B-Mode
and Doppler. Summary estimates of sensitivity, specificity, diag-
nostic odds ratio (DOR), and likelihood ratios were computed
using hierarchical summary receiver–operating characteristics.
Results: Seventeen studies with 640 fetuses meeting inclusion
criteria were analyzed. At random effect logistic regression analysis,
most continuous variables were associated to CoA but had low
diagnostic accuracy. Regarding categorical parameters, tricus-
pid/mitral valve ratio > 1.4 was significantly associated to CoA
(p<0.001) and had a sensitivity of 72.6% (95%CI, 48.2-88.3), a
specificity of 65.4% (95%CI, 46.9-80.2), and a DOR of 5.02
(95%CI, 1.82-13.9); the respective sensitivity/specificity (95%
CI) figures for pulmonary artery/ascending aorta ratio >1.4 were
75.0% (61.1-86.0)/39.7% (27.0-53.4), aortic isthmus z-score <-2
at sagittal 47.8% (14.6-83.0)/87.6% (27.3-99.3) and aortic isthmus
at 3-vessel views were, 74.1% (58.0-85.6)/62.0% (41.6-78.9).
Hypoplastic arch had a sensitivity of 70.0% (42.0-88.6), a specific-
ity of 91.3 (78.6-96.8), and a DOR of 24.9 (6.18-100). A multi-
variate scoring model was developed using the most commonly
evaluated parameters (gestational age<28 weeks, tricuspid/mitral
valve ratio >1.4, pulmonary/ascending aorta ratio >1.4 and aortic
isthmus at the 3 vessel view z-score<-2) as well as one with those
with the highest diagnostic yield in the meta-analysis (tricuspid /
mitral valve ratio>1.6, hypoplastic arch; aortic isthmus 3-vessel
view z-score<-2 and gestational age<28 weeks) and both showed
poor performance with a highest sensitivity of 68.2% and specific-
ity of 50.0% in the first one when 3 out of the 4 parameters were
met.
Conclusions: Several prenatal ultrasound parameters are associated
with an increased risk for postnatal CoA. However, diagnostic
accuracy is only moderate, even when combined.

Keywords: Coarctation of the aorta, fetal, ultrasound, prenatal,
prediction

PP-172
Pulmonary atresia/critical stenosis with intact ventricular
septum: differences in perinatal management
Cecilia Villalaín1, Anita J Moongrady2, Enery Gomez Montes1,
Ignacio Herraiz1 and Alberto Galindo1
1Fetal Medicine Unit. Obstetrics and Gynecology Department. Hospital
Universitario 12 de Octubre. Complutense University, Madrid. Instituto
de Investigación del Hospital 12 de Octubre (imas12). Primary Care
Interventions to Prevent Maternal and Child Chronic Diseases of Perinatal
and Developmental Origin (RICORS network), RD21/0012/0024.
Madrid, Spain; 2University of California San Francisco, San Francisco,
CA, United States

Background and Aim: Pulmonary atresia/critical stenosis with intact
ventricular septum remains a complex entity with different pro-
posed approaches both prenatal and postnatally. Our aim was to
evaluate differences among different referral centers
Method:An online survey was developed by experts in prenatal and
pediatric cardiology. The survey was distributed among centers in
Europe and USA. One questionnaire was evaluated by center and
results were evaluated in a descriptive manner.
Results: A total of 45 centers responded to the questionnaire. Of
them, 25/45 evaluated at least 5 prenatal cases per year, and 13/
45 evaluated at least 5 postnatal cases per year. All had neonatal

cath lab and surgery units and 30/45 had a heart transplant pro-
gramme. Gestational age at diagnosis usually occurred after the
anomaly scan in 60.5% of cases (mostly between 22 and 28 weeks)
and at 16-22 weeks in 39.5%. In 52.4% of cases, prenatal counsel-
ing was based on several models rather than one as a standalone and
in 21.4% of cases solely on the z-score of the tricuspid valve.
Pulmonary valvuloplasty was considered in 60.5% of cases and
in 39.5% it was not considered an appropriate treatment for the
condition. Termination of pregnancy rates varied among centers,
mostly by geographical location but were <10% in 66.7%
of centers. Regarding management and outcomes, one-and-a-half
ventricle solutions were an alternative in all centers and
non-univentricular outcomes were <25% in 26.2% of centers,
between 25-50% in 33.3%, between 50-75% in 26.2% and
>75% in 14.3%
Conclusions: There are wide differences in prenatal management
and perinatal results of cases with pulmonary atresia with intact
ventricular septum, reflecting a lack of solid evidence in a rare
pathology. There is a need for large international studies that
may pool efforts together in order to standardize management
and offer better evidence-based recommendations.

Keywords: Pulmonary atresia, fetal medicine

PP-174
Fetal pericardial effusion and mca doppler survey among
fetal cardiologist and fetal medicine specialists in the uk
Derya Duman1, Yasemin Nuran Dönmez2, Rosie Smith3 and
Orhan Uzun3
1Department of Pediatric Cardiology, Mersin University Hospital;
2Department of Pediatric Cardiology, Ankara Training and Research
Hospital; 3Department ofPediatricCardiology,UniversityHospital ofWales

Background and Aim: Fetal pericardial effusion (PE) could be seen in
a wide clinical spectrum, ranging from normal to severe fetal path-
ologies. There is no consensus on the normal appearance of PE in
fetuses or the investigation of the causes. We report the informa-
tion obtained from the fetal cardiologists and fetal medicine spe-
cialists in the UK centers on existing practices and individual
preferences on the assessment and investigation of PE.
Method: Total 27 consultants were sampled, of whom 8 were fetal
medicine doctors, 19 fetal cardiologists. Two questions were
asked: (1) What is the normal limit for PE in fetus with no other
pathology?” and (2) Do you think MCA Doppler is fetal cardiol-
ogist’s remit to do in routine fetal cardiac examination?
Results: 14 participants chose the limit for normal acceptable size
PE in fetus with no other pathology as under 2 mm. 7 participants
added the opinion that the position and extent of the PE and car-
diac cycle as being important when the measurement of the diam-
eter was taken. Two fetal cardiologists would not measure it. One
participant chose the normal limit for PE as under 2.5 mm. 10 par-
ticipants accepted the normal limit of PE as under 3 mm. All
responds are shown in the table 1. The latter thought that it would
be more reliable to have a slightly higher limit to avoid false pos-
itivity. Only 2 participants were advocating MCA Doppler assess-
ment by the fetal cardiologist. Overwhelming majority of the
participants (25/27) indicated that MCA Doppler is the remit
and responsibility of the feto-maternal medicine consultants.
Conclusions: Most of the UK fetal cardiologists and feto-maternal
medicine specialists would consider under 2mm as the normal limit
for physiological PE in the fetus. In addition, the position and
extension of the fluid, the associated abnormalities were taken into
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account in grading PE severity. MCA doppler is almost universally
agreed to be the business of feto-maternal specialists instead of
paediatric cardiologists. Even in the presence of hydrops and other
systemic abnormalities, PE should be primarily investigated by
feto-maternal specialist rather than making an immediate referral
to a paediatric cardiologist.

Keywords: fetal pericardial effusion, fetal cardiology, survey,
MCA Doppler, fetal cardiologist, fetal medicine specialists

PP-175
Can the size of fetal pericardial effusion be predictive of
aetiology?
Derya Duman1, Yasemin Nuran Dönmez2, Rosie Smith3 and
Orhan Uzun3
1Department of Pediatric Cardiology, Mersin University Hospital;
2Department of Pediatric Cardiology, Mersin University Faculty of
Medicine; 3Department of Pediatric Cardiology, University Hospital of
Wales

Background and Aim: Physiological fetal pericardial effusion (PE)
could be detected during normal fetal anomaly scan without
any pathology. Differentiation of pathological PE due to other
severe diseases cannot be decided solely upon the size of separation
between visceral and parietal pericardium. In this study, we evalu-
ated the etiology and outcomes of fetuses with pericardial effusion
in South Wales over the past 20 years.
Method: Fetuses diagnosed with PE between 2001 and 2022, were
analyzed retrospectively at a tertiary pediatric cardiology center in
Wales, UK
Results: 51 fetuses were estalished with PE. Mother’s age was
between 19 to 46. Gestational week at diagnosis was between
14 to 39 weeks. Pericardial effusion less than 3mm was defined
as small-mild PE, 3 to 5mm as moderate, more than 5 mm as mas-
sive/large. Congenital heart diseases (CHD) were found in 16
cases: complete AVSD (5), large VSD (4), critic aortic stenosis
(2), pulmonary hypoplasia/atresia (1), tricuspid atresia (1),
Ebstein anomaly (1), and mitral atresia (1). Intrapericardial tera-
toma was diagnosed in one patient. 39 patients had mild/small
PE. 5 patients had moderate PE. 7 patients had massive PE and
hydrops.12 patients with mild PE and 2 patients with moderate
and large PE had complex CHD. Massive PE and hydrops were
noted in 2 patients with fetal tachycardia, whilst one patient with
fetal AV block had also hydrops and large PE. Trisomy 21 were
confirmed in 5 patients, of 1 had large massive PE with complete
AVSD. 3 patient had fetal anemia, one patient had Vein of Galen
aneurysm. A large number of mothers 17/51(33.3%) had history of
smoking, alcohol drinking and one with heroin addiction.
Mortality rate was 11/51-21.5% of which 6 had complex CHD
(2: critic aortic stenosis, 1: Ebstein anomaly, 1: mitral atresia and
hypoplastic left ventricle, 1: trisomy 21 and large VSD, 1: large
VSD), 2 had fetal anemia, 1 had pericardial teratoma, 2 had fetal
arrhyhtmia.
Conclusions: Fetal PE has usually a good prognosis when it is mild
and not associated with genetic abnormalities, complex CHD,
and/or prematurity. Other systemic diseases like fetal anemia,

vascular malformations should be evaluated in the absence of car-
diac pathology.

Keywords: fetal pericardial effusion, hydrops, congenital heart
disease
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Epidemiology of supraventricular tachycardia in paediatric
population: 30 years review in south wales
Derya Duman1, Yasemin Nuran Dönmez1, Gabrielle Jee2,
Amos Wong1, Cecilia Gonzales Corcia3, Mark Walsh3 and
Orhan Uzun1
1Department of Paediatric Cardiology, University Hospital of Wales,
Cardiff University, Wales, United Kingdom; 2Department of Paediatrics,
University Hospital of Wales, Cardiff University, Wales, United
Kingdom; 3Department of Paediatric Cardiology, Bristol Royal
Children’s Hospital, University Hospitals Bristol NHS Foundation
Trust, Bristol, United Kingdom

Background and Aim: To identify the population characteristics of
children presenting with supraventricular tachycardia (SVT) and
their acute and long-term responsiveness to treatment.
Method:All patients with documented supraventricular tachycardia
identified from the National Welsh Paediatric Cardiology data-
base, Cardiobase were analysed retrospectively. For analysis, six
age categories were defined and these were foetal, neonatal
(<28 days), infant (< 1 year of age), childhood (<13 years of
age) and in teenage years (<17 years of age). Those with unclear
documentation of age at presentation were categorised under
‘unknown’.
Results: A total of 796 patients were identified with documented
SVT until July 2021. An additional 33 patients were identified
from fetal cardiology database. 61 patients were excluded for
not fulfilling inclusion criteria. 225 patients did not have mecha-
nistic classification of their SVT diagnosis, hence they were
excluded from this preliminary analysis, leaving a final population
of 525 patients. 275 patients (52.38%) were male. The first episode
of SVTmost commonly occurred below 1 year of age followed by
childhood (Table 1). Wolff Parkinson White syndrome was the
leading cause of SVT in 227 patients (43.24%) followed by
AVNRT (Table 2). 164/525 (31.24%) received adenosine with
or without other adjunct treatment. 29/525 (5.52%) required
emergency cardioversion for termination of acute SVT attack.
6/525 (1.14%) required CPR immediately. 264/525 (50.29%)
underwent electrophysiology study and ablation procedures. In
41 (7.8%) infants (but not in older children) arrhythmia resolved
spontaneously and medication could be ceased.
Conclusions: SVT mostly commonly manifest in children below 1
year of age and the leading mechanism is WPW syndrome.
Although it is more prevalent and resistant to treatment in early
periods, spontaneous resolution of SVT occur more often in this
group compared to the older children.
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PP-177
Cardiac biomarkers comparison between acute myocar-
ditis/ myopericarditis and multisystem inflammatory
syndrome in children
Derya Duman and Derya Karpuz
Department of Paediatric Cardiology, Mersin University Hospital,
Mersin, Turkiye

Background and Aim: Acute myocarditis/myopericarditis is a
heterogeneous disorder of unknown origin, the viral etiology
leading the first row. There could be also myocardial involvement
in multisystem inflammatory syndrome in children (MIS-C). In
this study, we aimed to investigate cardiac biomarkers of acute
myocarditis/myopericarditis and MIS-C and to compare these
parameters between the two diseases.
Method: Patients who are diagnosed with MIS-C, isolated viral
myocarditis/myopericarditis at a university hospital from
October 2021 to March 2023 are included in this study.
Results: There were 38 MIS-C patients and 53 patients with myo-
carditis/myopericarditis. The mean age was 141.2 ± 38.2 months
(4 to 18 years old) in MISC, and 145.8 ± 52.1 months (7 to 18
years old) in myocarditis/myopericarditis. Median troponin I level
was 145 ng/L in MIS-C patients and it was 901 ng/L in myocar-
ditis/myopericarditis patients. Creatinine kinase-myocardial band
(CK-MB) median was 2.25 ng/mL (0.6-6.3) versus 6.7 ng/mL in
MIS-C and myocarditis/myopericarditis, respectively. Pro Brain
natriuretic peptide (Pro-BNP) median level was 2714.5 pg/mL

(<300) in MIS-C, and it was 294 in patients with myocarditis/
myopericarditis. Troponin I, CK-MB was significantly higher in
myocarditis/myopericarditis, while Pro-BNP was significantly
higher in MIS-C patients (p < 0.05). The separating power of
CK-MB, troponin I, and Pro-BNP level was significantly higher
in the differential diagnosis of these two group patients (p< 0.001).
MIS-C patients with high pro-BNP levels had more prolonged
hospitalization and left ventricular function impairment according
to myocarditis/myopericarditis.
Conclusions: Cardiac biomarkers (CK-MB, troponin I, and Pro-
BNP) could be goodmarkers to estimate the course of the diseases.

Keywords: Cardiac biomarkers, myocarditis/myopericarditis,
troponin, pro-BNP, multisystem inflammatory syndrome
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PP-178
Congenital long QT syndrome and fetal bradycardia - a
path to early detection and prevention
Diana Jecan Toader1, Evelyn Kesckes2, Simona Antoniu2, Ana
Maria David2, Ali Jassar3, Alina Veduta4, Ioana Dumitrescu Biris5,
Ruxandra Jurcut6, Mihaela Bizubac7, Catalin Cirstoveanu7 and
Cristina Filip7
1Emergency Clinical Hospital for Children Cluj-Napoca Romania &
University of Medicine and Pharmacy “Iuliu Hatieganu” Cluj-Napoca
Romania; 2Children’s Clinical Hospital Marie-Sklodowska Curie
Bucharest, Romania; 3Children’s Hospital Doctor Victor Gomoiu
Bucharest, Bucharest, Romania; 4Filantropia Clinical Hospital
Bucharest, Romania; 5Fetal Cardiology Unit, Department of Congenital
Heart Disease, Evelina London Children’s Healthcare, Guy’s and St
Thomas’ NHS Foundation Trust, London, UK & Harris Birthright
Centre, Fetal Medicine Research Institute, King’s College Hospital,
NHS Foundation Trust, London, UK; 6Emergency Institute of
Cardiovascular Diseases Prof. Dr. C.C. Iliescu, Bucharest, Romania &
Carol Davila University of Medicine and Pharmacy, Bucharest, Romania;
7Neonatal Intensive Care Unit, Children’s Clinical Hospital Marie-
Sklodowska Curie Bucharest, Romania & Carol Davila University of
Medicine and Pharmacy, Bucharest, Romani

Background and Aim: Fetal arrhythmias are uncommon diseases that
occur in 2% of fetuses, with sinus bradycardia accounting for
>10%. Congenital cardiac malformations, immune-mediated dis-
eases and maternal infections can cause fetal bradycardia. In rare
cases, fetal sinus bradycardia can be a marker of Congenital
Long QT Syndrome. LQTS is an arrhythmogenic channelopathy
characterized by delayed repolarization of the myocardium and
increased risk for syncope and sudden cardiac death.
Method:We present the case of a newborn girl exhibiting sustained
bradycardia, initially detected during the first trimester of gestation.
Results: At 29 weeks of gestation the mother was referred to the
fetal cardiologist for sustained fetal bradycardia. The fetal
echocardiogram showed normal function and structure of the
heart. The AV interval was within normal limits, with 1:1 atrio-
ventricular contractility, although the fetal HR ranged between
108-119 bpm. No familial history of cardiac disease or sudden
death was reported. Maternal anti-Ro and anti-La antibodies were
negative. Nevertheless, the maternal ECG showed a slightly pro-
longed QTc interval of 480 msec. Consequently, the suspicion of
maternal LQTS led to genetic testing. The results identified a
mutation in KCNQ1 gene, conclusively confirming the diagnosis
of LQTS type 1. At term, a baby girl was delivered via cesarian

S1658 Cardiology in the Young: Volume 34 Supplement 2

Table SVT

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


section, receiving an Apgar score of 9/9. At NICU admission,
clinical examination and laboratory investigations were
unremarkable, except for bradycardia. Echocardiography revealed
a small ASD and PDA. Standard electrocardiography revealed
sinus bradycardia of 108 bpm and QTc interval of 537 msec.
The Schwartz score was calculated at 4,5 points indicating high
probability of LQTS. Consequently, treatment with
Propranolol was started, gradually escalating the dosage up to
1,5 mg/kg/day. The beta-blocker therapy was well tolerated,
maintaining HR >85 bpm and normal BP, while subsequent
ECG assessments revealed the QTc interval between 510-516
msec. At discharge, the patient was in good condition and has
not experienced arrhythmias to date.
Conclusions: Since LQTS account for 10% of Sudden-Infant-
Death-Syndrome and effective therapy is available, early detection
can prevent life-threatening events. When faced with fetal brady-
cardia, maintaining a high level of suspicion for LQTS and con-
ducting familial screenings are crucial steps towards improving
the survival rates of these patients.

Keywords: Fetal Sinus Bradycardia, Congenital Long QT
Syndrome, KCNQ1 mutation

PP-179
Fetal diagnosis of an isolated aberrant right subclavian
artery a normal variant?
Elisabeth Seidl Mlczoch and Ina Michel Behnke
Pediatric Heart Center Vienna, Department of Pediatric and Adolescent
Medicine, Division for Pediatric Cardiology, Medical University of
Vienna, Austria

Background and Aim: An aberrant right subclavian artery (ARSA) is
the most common aortic arch anomaly (1,5%). In prenatal scan-
ning, the introduction of the three vessel and trachea view in rou-
tine fetal echocardiography has led to an increased detection of an
ARSA in otherwise normal hearts. In some reports, the ARSA can
already be seen as early as the first trimester examination. The pres-
ence of an ARSA has been reported to be an independent marker
of trisomy 21. Clinically, the ARSA can become symptomatic due
to the compression of adjacent structures. Dysphagia, respiratory
distress and stridor have been reported. The presence of an
ARSA leads to a referral to fetal cardiology for counseling postnatal
symptoms. There is a lot of uncertainty if fetuses with ARSA
should be born in tertiary cardiac centers. If a vaginal delivery is
safe and if symptoms such as stridor due to tracheal compression
or dysphagia occur early postnatally or later in childhood.
Parents present with a lot of anxiety.
Method: The aim of this study was to describe the associations with
chromosomal anomalies and the postnatal outcome of fetuses
referred for cardiac assessment due to the suspicion of ARSA.
Results: A retrospective analysis was performed for fetuses referred
for “isolated” ARSA from January 2020 until September 2023 in
the fetal cardiology outpatient clinic of our hospital. 45 fetuses
were included. All but one were confirmed at birth. One child
was found to have only a bicarotid trunk. The ARSA was an iso-
lated finding in 96%, while in 2 fetuses the ARSA was associated
with a left superior caval vein and one fetus was found to have a
VSD. One fetus was diagnosed with trisomy 21. There was no res-
piratory distress at birth or any signs of airway compression after
birth. No child was referred for dysphagia.
Conclusions: The association with a chromosomal anomaly needs
to be explained to the parents. This study helps to elude

strategies to prevent unnecessary investigations for the fetus
and anxiety for the parents, and identify children at risk who will
benefit from intervention. A larger study is currently planned to
get more data.

Keywords: ARSA,Fetal Echocardiography, Outcome

PP-180
Prenatal diagnosis and outcome of atrial isomerism: still a
difficult counseling situation
Ester Morcillo Garcia1, Gemma Giralt García1, Silvia
Arévalo Martínez2, Nerea Maiz Elizaran2 and Queralt
Ferrer Menduiña1
1Department of Paediatric Cardiology, Hospital Universitari Vall
d’Hebron, Vall d’Hebron Barcelona Hospital Campus, Passeig Vall
d’Hebron 119-129, 08035 Barcelona, Spain; 2Department of Prenatal
Diagnosis, Hospital Universitari Vall d’Hebron, Vall d’Hebron Barcelona
Hospital Campus, Passeig Vall d’Hebron 119-129, 08035 Barcelona,
Spain

Background and Aim: Report our experiences in prenatal diagnosis
of atrial isomerism (AI), describe the complex spectrum of cardiac
and extracardiac associated anomalies and postnatal outcomes.
Method: Prospective and retrospective observational study was car-
ried out on fetuses diagnosed of AI betweenMarch 2006-October
2023 in a single institution. Prenatal study was based on fetal echo-
cardiographic evaluation supplemented by fetal MRI. An anato-
mopathological study was carried out in all interrupted
pregnancies, except one case following family desire.
Results: 42 fetuses (50% females) were diagnosed; 11 (26%) had
right atrial isomerism (RAI) and 31(74%) had left atrial isomerism
(LAI). All fetuses with RAI had complex heart disease: atrioven-
triculo septal defect (AVSD) 82%, doble outlet of the right ven-
tricle (DORV) 18%, pulmonary stenosis or atresia (PS) 54%,
dextrocardia 45%, anomalous pulmonary venous drainage
(APVD) 90%, persistent left superior vena cava (PLSVC) 73%,
with no cases with heart rhythm disturbance or hydrops.
Asplenia was found in all of them and other extracardiac anomalies
were noted in 9 cases (81%), predominantly intestinal malrotation.
All fetuses with LAI had interrupted inferior vena cava with azy-
gous continuation. 7 (23%) have not heart disease or simple iso-
lated one (VSD). AVSD was found in 48%, dextrocardia 26%,
mesocardiac 9%, DORV 19 %, single atrium 19 %, APVD 32
%, PLSVC 42 %. 10 cases (32%) presented sustained bradyarrhyth-
mia or complete block. Polysplenia was found in 42%, other
extracardiac anomalies were diagnosed in 13 cases (42%), mostly
intestinal malformations, highlighting brain malformation in a
fetus with normal heart.
Termination of the pregnancy was carried out in 55% global (63%
RAI- 52% LAI). There were 19 newborns, 57% of them required
cardiac surgery (75% in RAI vs 53% in LAI) and two (5%) required
pacemakers. After a median follow-up of 6,8 years the global sur-
vival was 73% (50% in RAI versus 80% LAI). 1 patient was lost to
follow up.
Conclusions: Our study confirms the previous fetal findings,
remarking that AI is one of the most complex forms of congenital
heart disease except LAI with normal heart. Although our number
of newborn babies is small, the postnatal outcomes for RAI is
worse than those for LAI.

Keywords: Heterotaxia, Left isomerism, Right isomerism,
Asplenia syndrome, Polysplenia syndrome.
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PP-182
A challenging case of refractory supraventricular tachy-
cardia with hydrops fetalis in a twin pregnancy
Giulia Tuo1, Davide Buffi2, Roberto Formigari1 and Federico Prefumo2
1Department of Pediatric Cardiology and Cardiac Surgery, IRCCS
Istituto Giannina Gaslini, University of Genoa, Genoa, Italy;
2Department of Obstetrics and Gynecology, IRCCS Istituto Giannina
Gaslini, University of Genoa, Genoa, Italy

Background and Aim: The treatment regimen for fetal supraventric-
ular tachycardia (SVT) lacks consensus, varying across institutions,
and managing SVT in one fetus of a multiple gestation adds com-
plexity, with few reported cases.
Method: Case Report
A 28-year-old secundigravida at 24 weeks’ gestation presented
with a dichorionic-diamniotic twin pregnancy conceived through
in vitro fertilization. Ultrasound revealed persistent SVT (atrio-
ventricular re-entry tachycardia) in twin 1, with a heart rate
(HR) of 250 bpm, hydrops fetalis, and bilateral renal pelvic dila-
tation. Twin 2 was normal.
Results: After obtaining consent, the mother received oral
Flecainide (300 mg/24 h) as first-line therapy. After 72 h, twin
1 showed persistent SVT with only short sinus rhythm periods,
worsening mitral and tricuspid valves regurgitation, and cardiome-
galy. Oral digoxin was initiated, switched to intravenous (IV)
administration titrated up to 625 μg/day. After 23 days, twin 1 car-
dioverted stably to sinus rhythm, hydrops resolved, and HR stabi-
lized at 115-120 bpm with prolonged PR interval (up to 180
msec). Twin 2 maintained normal sinus rhythm with prolonged
PR interval (up to 150 msec). Flecainide continued, and digoxin
switched to oral 0.125 μg/day thrice daily. Discharged after 30
days, the patient had bi-weekly appointments. No maternal side
effects were reported, and both digoxin and flecainide levels were
kept in the therapeutic range. At 36 weeks, spontaneous contrac-
tions led to a vaginal delivery. Twin 1 weighed 3030 g, twin 2
2120 g. One-month-old twin 1 displayed no arrhythmia but
had microcephaly, dysmorphism, tremor, jitteriness, and bilateral

pelvi-ureteric junction stenosis, with karyotyping revealing
chromosome 4 deletion. Twin 2 had an uneventful neonatal
period.
Conclusions:This case reinforces previous findings that transplacen-
tal antiarrhythmic treatment can successfully achieve cardioversion
without harm to the healthy fetus or mother, even during pro-
longed treatment. Ongoing monitoring is crucial, as demonstrated
by the successful delivery and postnatal care despite the observed
complications in twin 1.

Keywords: Fetal Arrhythmia, Fetal Echocardiography,
Transplacental antiarrhythmic treatment, Twin pregnancy

PP-183
Impact of arterial duct morphology on postnatal outcome
in fetuses with isolated complete vascular rings
Giulia Tuo1, Maurizio Marasini1, Pietro Salvati2, Francesco Santoro1,
Francesca Rizzo3, Andrea Moscatelli4, Lucia Marasini5,
Roberto Formigari1 and Guido Michielon1
1Department of Pediatric Cardiology and Cardiac Surgery, IRCCS
Istituto Giannina Gaslini, University of Genoa, Genova, Italy;
2Department of Pediatrics, Pulmonary Disease Unit, IRCCS Istituto
Giannina Gaslini, University of Genoa, Genova, Italy; 3Radiology
Unit, Giannina Gaslini Research Institute and Children Hospital,
Genoa, Italy; 4Department of Intensive Care Unit, IRCCS Istituto
Giannina Gaslini, University of Genoa, Genoa, Italy; 5Department of
Neuroscience, Rehabilitation, Ophtalmology, Genetics, Maternal and
Child Health (DINOGMI), IRCCS Istituto Giannina Gaslini,
University of Genoa, Genoa, Italy

Background and Aim: Objective: To share our experience in prenatal
diagnosis and postnatal management of patients with isolated com-
plete vascular ring (CVR) and ductus arteriosus (DA) anomalies.
The association of isolated CVR with DA anomalies is rare and
seldom reported.
Method: We examined all patients with prenatal diagnoses of iso-
lated CVR from January 2010 to December 2022. Fetal heart
examination included three-vessel and trachea (3VT) view and
supraaortic branch view. We classified each detected CVR based
on aortic arch (AA) type, DA position, and presence of an aberrant
subclavian artery. Parents were offered karyotyping and prenatal
testing for 22q11 microdeletion.
Results:Among 55 fetuses withCVR, 49 had a usual left DA,while
6 (10%) exhibited ductal anatomic variations. 4/6 had a right cir-
cumflex AA with mirror image branching and bilateral DAs of
whom the right was dilated and the left was small and running from
the proximal segment of the left subclavian artery to the left pul-
monary artery (PA); confluent branch PAs were demonstrated in
utero. After birth 2/4 underwent left ductal stenting and sub-
sequent surgical connection to the main PA after absence of left
PA branch was documented; 1/4 showed mild left PA branch
stenosis, and CT scan revealed isolated left subclavian artery isola-
tion, requiring longitudinal follow-up for risk of 'subclavian steal’;
1/4 didn’t show any echocardiographic or clinical issue. 2/6 fetuses
displayed left cervical and circumflex AA, aberrant right subclavian
artery, and dilated right DA. In one of them main PA extended
directly to right PA branch whereas left PA branch originates from
an additional left DA and passes down into the ipsilateral lung
parenchym. After birth surgical connection of left PA to main
PA was performed at 6 months of age. The other one received
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surgical right DA division and uncrossing arch procedure at 3 years
of age. Both of them were positive for 22q11 microdeletion.
Conclusions: Defining DA characteristics during prenatal CVR
diagnosis is crucial. Prenatal detection can prevent complications
related to tracheal and esophageal compression and avoid late diag-
noses of unilateral PA absence and other vascular complications,
altering the natural history for affected children.

Keywords: Complete Vascular Ring, Fetal echocardiography,
Arterial Duct, Absent pulmonary artery, Vascular Anomalies

PP-184
Outcomes of congenital heart diseases: Retrospective study
since 2021 about 32 newborns
Amal Bouraoui1, Marwa El Ouaer1, Amal Ben Hamouda1,
Ikram Chamtouri2, Siwar Abdelmoula1, Hayat Ben Hmida1, Khaldoun
Ben Hamda2 and Kamel Monastiri1
1Department of Intensive Care and Neonatal Medecine University
Hospital of Monastir Tunisia; 2Department of Cardiology B University
Hospital of Monastir Tunisia

Background and Aim: Congenital Heart Disease (CHD) remains
among the most common congenital malformation. Progress is
made in terms of screening, antenatal diagnosis and treatment.
This study aims to describe the clinical aspects and to determine
the mortality rate of CHD in the Department of Intensive Care
and Neonatal Medicine of Monastir.
Method:We underwent a retrospective study in the Department of
Intensive Care and Neonatal Medicine of Monastir. During two
years and ten months (January 2021- October 2023), we included
all newborns diagnosed with CHD. We excluded non operable
complicated CHD, persistent ductus arteriosus, atrial and interven-
tricular septal defects.
Results: In total, 72 newborns with CHD were collected. After
excluding 33 cases of atrial and interventricular septal defects, 7
cases of persistent patent ductus arteriosus and 3 cases of non-oper-
able CHD, we enrolled 29 patients. The sex ratio was 1,5.
Pregnancies were complicated by gestational diabetes in 7 cases
and pre-eclampsia in 2 cases. Only one case had a family history
of CHD. Antenatal diagnosis was made only in 24% of patients.
In 75% of cases without antenatal diagnosis, CHD was revealed
at the first 72 hours of life. The most frequent clinical symptoms

were cyanosis (59%), heart murmurs (27%) and neonatal respira-
tory distress (14%). Transposition of the great vessels was the most
common type of CHD (41%). Genetic study was carried out in
21% of cases. Ventilation was required in the majority of patients
(62%). Vasoactive drugs were necessary for 8 cases. Half of these
infants needed the use of prostaglandin E1. Atrial septostomy
was performed for 9 cases. However, only 10/29 patients under-
went surgery. The delay from diagnosis to intervention was long
with an average time of 18 days. Mortality rate was 34%.
Conclusions: CHD have very wide spectrum of manifestations.
Thus, more efforts are needed to improve antenatal diagnoses
and organize neonatal management. This study underlines the dif-
ficulties with surgical management in developing countries.

Keywords: Heart defects, congenital, mortality,diagnosis
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PP-185
Evaluation of right ventricle function using speckle-
tracking echocardiography in beta thalassemia major
patients
Ikram Chamtouri, Roueida Khalifa, Ahmed Turki, Walid Jomaa and
Khaldoun Ben Hamda
Cardiology B department, Fattouma Bourguiba University Hospital,
Monastir, Tunisia

Background and Aim: Cardiomyopathy mediated by iron disposi-
tion is a major cause of morbidity and mortality in patients with
beta thalassemia major (BTM). Generally right ventricle (RV)
injury is subtle. Therefore, cardiac imaging modalities based on
myocardial deformation such as strain imaging are used for early
detection of cardiac iron overload. To investigate whether longi-
tudinal strain based on speckle tracking can detect subtle right ven-
tricular iron overload in children with BTM.
Method: Sixty children (30 children with BTM and 30 healthy
controls) were enrolled in this study. Conventional TTE
study was performed in both patient and control groups.
Conventional echocardiography parameters and RV strain were
determined and compared between the two groups.
Results:Mean age was 10.4 ± 5 years in BTM group compared to
10.2 ± 5 years in control group (p=0.876). Compared to control

57th Annual Meeting of the AEPC S1661

Vascular anomalies

3 vessels and trachea view. Right ductal arch and isolated left pulmonary artery type of congenital heart disease

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


group, there was no significant difference in conventional TTE
parameters except for indexed right atrium (RA) area and volume.
RV strain was significantly lower in BTM children. RA area (cm2)
10,38 ± 2,87 9,83 ± 2,61 0.44 Indexed RA area (cm2/m2) 10,18
±2,93 9,08 ± 2,27 0,11 RA vlume (ml) 24,00 ± 9,07 20,53± 7,75
0,12 Indexed RV volume (ml/m2) 23,16 ±6,69 18,39 ± 4,75
0,003 Tricuspid valve maximum velocity (m/s) 2,31± 0,40 2,19
± 0,20 0,15 TAPSE (mm) 23,97 ± 5,22 24,33± 5,00 0,78
S’(cm/s) 14,97 ± 2,93 16,03± 3,01 0,17 RV GLS (mean ±SD)
-24.6±4.5 -18.2±3.4 0.01.
Conclusions: In asymptomatic BMT children with normal
RAconventional TTE RA parameters, longitudinal strain could
be used for the detection of subclinical myocardial dysfunction.

Keywords: Beta thalassemia, strain, right ventricle
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PP-186
Prostaglandin E1 utilization for congenital heart disease in
neonatal intensive care: A retrospective study
Marwa Ben Rhaiem1, Maroua El Ouaer1, Ikram Chamtouri2,
Siwar Abdelmoula1, Manel Bizid1, Hayet Ben Hmida1 and
Kamel Monastiri1
1Department of Intensive Care and Neonatal Medicine, Teaching
Hospital of Monastir, Monastir, Tunisia; University and Faculté de
Médecine of Monastir, Monastir, Tunisia; 2Department of Cardiology B,
Teaching Hospital of Monastir, Monastir, Tunisia; University and
Faculté de Médecine of Monastir, Monastir, Tunisia

Background and Aim: Prostaglandin E1 (PGE) is a vital treatment for
neonates with ductal-dependent congenital heart disease (CHD)
waiting for surgery. In addition to its cost, it can have many side
effects. This study aims to determine the safe use of PGE and to
evaluate the outcomes of those infants.
Method: Via a retrospective study during ten years (January 2013-
October 2023), conducted in the department of Intensive Care
andNeonatalMedicine, we collected all newborns diagnosedwith
curable congenital heart disease, who received PGE.
Results: A total of 63 cases were included. A male predominance
was noted with sex ratio2.1. The median age of diagnosis was 2
days [1-17]. Thanks to antenatal diagnosis in only 33% of cases.
The most common CHD included transposition of great vessels
(24%), pulmonary stenosis or atresia (24%), and aortic coarctation
(19%). The PGE use spanned a median of 4 days [1-29]. Adverse
effects were: hyperthermia (34%), hypotension and rhythm dis-
turbances (11%), apnea (10%), hypocalcemia (7%) and myalgia
(20%). These effects appeared on average 5 hours after initiation

[7-12h]. In 92% of cases, no severe respiratory deterioration need-
ingmechanical ventilation has been observed. Duration of hospital
stay was in the median of 10 days [1-49d]. Among these patients,
54 % were operated within an average time of 5 days. The overall
mortality rate was 51%. One fifth of deaths occurred
preoperatively.
Conclusions: This study underlines the difficulties of managing
CHD in developing countries, revealing the high rate of mortality.
Besides its potential side effects, PGE continues to be indispen-
sable. This leads us to elaborate, in our department, protocols to
improve efficacy and safety of PGE’s use and with Cardio-vascular
surgery team to reduce operating waiting time.

Keywords: Alprostadil, Heart Defects, Congenital, adverse
effects, Mortality
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PP-187
Prenatally diagnosed congenital heart block – a single
center experience
Joanna Slowikowska1, Agnieszka Grzyb2 and Joanna
Szymkiewicz Dangel2
1Ultrasound Clinic Agatowa, Warsaw, POLAND; 2Department of
Perinatal Cardiology and Congenital Anomalies, Center of Postgraduate
Medical Education, Warsaw, POLAND

Background and Aim: Congenital heart block (CHB) is a life treat-
ening condition for the fetus, especially when associated with a
complex congenital heart defect (CCHD). We aimed to analyze
the group of fetuses diagnosedwith CHB for their initial character-
istics, pregnancy course and perinatal outcome
Method:We reviewed data of fetuses with either isolated CHB (I-
CHB) or CHB associated with CCHD (A-CHB) diagnosed in our
Center between 2003-2023. In both groups we analyzed fetal
heart rate (FHR), heart size and Cardiovascular Profile Score
(CVPS) at the diagnosis and examined changes in peripheral flows
(umbilical vessels, ductus venosus and middle cerebral artery)
throughout pregnancy. Then we examined associations between
forementioned parameters and pregnancy outcome.
Results: There were 125 fetuses diagnosed with CHB, 77 with
I-CHB and, 48 with A-CHB. Among 59 mothers of I-CHB
fetuses tested for Ro/La antibodies, 53 (90%) were positive. A-
CHB occurred mostly with heterotaxy syndrome (39 fetuses) or
congenitally corrected transposition of great arteries (3). The aver-
age gestational age and FHR at diagnosis were similar in both
groups: 23 weeks in I-CHB vs. 21 weeks in A-CHB and FHR
of 61/min and 59/min, respectively. Fetuses with A-CHB had
larger hearts (Ha/Ca 0.42 vs. 0.39, p<0.05) and were in more
severe condition (median CVPS 5 vs. 8, p<0.05). Heart size cor-
related inveresely with FHR (r=0,32, p=0,005) in I-CHB. There
were 5 (6.5%) intrauterine deaths or terminations in I-CHB and 24
(50%) in A-CHB. 12/16 live-born patients with A-CHB died in
the neonatal period. Peripheral flows in both groups showed typ-
ical changes: near-normal MCA-PI, increased UA-PI and often
abnormal venous flow (90% negative a-wave in DV, 45%UV pul-
sations). In I-CHB, lower CVPS, lower FHR and UV pulsation
correlated with fetal demise.
Conclusions: Prenatal and perinatal outcome of A-CHB is much
worse than of I-CHB, in spite of similar heart rate and timing
of diagnosis. Peripheral flows show typical changes which should
not be interpreted as brain-sparing effect. Signs of heart failure
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expressed in CVPS scale may be useful to predict the outcome of I-
CHB fetuses.

Keywords: Congenital heart block, fetal diagnosis, fetal condi-
tion, survival rates
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Long term survival of antenatally diagnosed functionally
single ventricle congenital heart disease
Joyce Su Ling Lim1, Abdul Karim3, Daisy Sutcliffe4, Austin Sabu4,
Ram Ramaraj1 and Umber Agarwal2
1Department of Paediatric Cardiology, Alder Hey Children’s Hospital,
Liverpool, United Kingdom &Department of Fetal Cardiology, Liverpool
Women’s Hospital, Liverpool, United Kingdom; 2Department of Fetal
Cardiology, Liverpool Women’s Hospital, Liverpool, United Kingdom;
3Department of Paediatric Cardiology, Alder Hey Children’s Hospital,
Liverpool, United Kingdom; 4University of Liverpool, Liverpool

Background and Aim: Antenatal diagnosis of single ventricle con-
genital heart disease (SV CHD) allows prenatal counselling, better
parental preparation and support as well as improved perinatal
management. Expectant parents ask about likely outcomes and
expected longer term survival. We reviewed the survival of this
cohort presenting at our institutions between January 2000-
October 2023.
Method: Retrospective data was collected from fetal cardiac and
paediatric cardiology databases. Maternal data, fetal cardiac diag-
nosis, postnatal cardiac diagnosis and management were collected.
The outcomes were separated into 2 groups – Cohort 1 (CO1)
[2000 to 2007] and Cohort 2 (CO2) [2008 to 2023].

Results: 523 fetuses were diagnosed with SV CHD in the 23 year
10 months period (see Table 1, Figs 1, 2). For the small LV group
with active management, survival at over 10 years was 46% for
CO1 group and 64% for CO2 group, with no significant differ-
ence in the survival between the cohorts (log rank p=0.12). For
the small RV group with active management, survival over 10
years was 71% for CO1 group and 91% for CO2 group. There
was significant difference in the survival between the cohorts
(log rank p=0.03). No analysis was made for the unspecified hypo-
plasia as the numbers were too small.
Conclusions: For both the small LV and small RV groups, the ter-
mination rate and compassionate care option remain unchanged
between both cohorts. Overall, there has been improvement in
the survival for the small LV and RV groups with active manage-
ment, likely due to improved perinatal management with detailed
management plan and designated delivery at tertiary neonatal hos-
pital close to cardiac surgical centre, improved surgical expertise,
improved PICU management as well as availability of ECMO
for the sicker patients. In the small LV group, despite improvement
in survival, this is not yet statistically significant due to more com-
plex patients with more co-morbidity being accepted for surgery.
For the small RV group, we see statistically significant improve-
ment with survival reaching 90% at 10 years, due to increased
use of non-surgical intervention like ductal stenting over conven-
tional BT shunts which carry higher morbidity and mortality risk.
Our survival outcomes are comparable with worldwide published
data.

Keywords: Antenatal, Single ventricle, survival, outcome

57th Annual Meeting of the AEPC S1663

Table and Survival Curve
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curve for small RV
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Pulmonary hypertension, heart failure and transplantation

PP-189
Novel, off-label use of the cardiomemstm remote pul-
monary arterial pressure monitoring device in manage-
ment of idiopathic pulmonary hypertension
Katarzyna Polak, Inmaculada Guillén Rodríguez, Félix
Coserría Sanchez, José Miguel Blanco Borreguero, Nassib Fadul and
Amadeo José Wals Rodríguez
Department of Pediatric Cardiology and Cardiovascular Surgery, Hospital
Universitario Virgen del Rocio, Seville, Spain

Background and Aim:Management of pulmonary arterial hyperten-
sion (PAH) precises close monitoring of pulmonary artery pressure
(PAP). However, the risk associated with catheterization, pre-
cludes frequent monitoring. The CardioMEMSTM HF System
is remote PAP monitoring device, approved by FDA for adult
patients with heart failure.
Method: Single patient case study.
Results: We present a male patient who underwent annual echo-
cardiographic controls since birth due to the family history of a
brother who died at 15 months of age because of PAH, which
resulted normal until the age of 10, when he started presenting pre-
syncopes and disnea and echocardiography revealed signs of mild
PAH, later confirmed by cardiac catheterization (PAP 43/7/
22mmHg, PVR 3,39U/m2, negative vasoreactivity test). The
guided interview revealed that 18 months prior the patient started
treatment with therapeutic dosis of metilphenidate. Laboratory
analyses for PAH workup including genetic tests resulted normal.
The treatment included bosentan, sildenafil and suspension of
metilphenidate, with complete remission of symptoms until the
age of 16 years when he started presenting syncopes.
Catheterization (PAP 49/9/29mmHg), CPET, cardiac MR and
echocardiography did not reveal relevant changes with respect
to previous studies. The symptoms persisted regardless of increase
of bosentan and sildenafil doses and adding Selexipag. Due to high
clinical suspicion of PHA as an etiology of his symptoms,
CardioMEMSTM device was implanted and permitted continu-
ous, real-time monitoring of PAP that demonstrated high daily
variability with peaks up to 92/72/46mmHg, that had never been
previously detected by other tests. Amlodipine was added to the
therapy after which, lower variability and decreased PAP peaks
(61/38/18mmHg)were observedwith remission of the symptoms
referred by the patient. CardioMEMSTM was introduced into
CPET revealing PAP of 46 mmHg during peak excercise.
Currently at 17 years of age, the patient remains asymptomatic
with elevated PAP therefore the treatment will be further
optimized.

Conclusions: CardioMEMSTM is a safe, reliable and useful tool for
the management of PAH, facilitating close monitoring of patients,
enabling medication titration and anticipating the onset of symp-
toms. It´s introduction in to CPET allows measurement of excer-
cise invasive hemodinamics, otherwise impossible to obtain due to
necessity of sedation during catheterization in pediatric patients.

Keywords: CardioMemsTM, pulmonary hypertension, PAP
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Thrombus of isolated congenital ductus arteriosus aneu-
rysm in an asymptomatic neonate
Katarzyna Polak1, Ana Méndez Santos1, Ángel Chimenea Toscano2,
Nassib Fadul1, Inmaculada Guillén Rodríguez1 and Félix
Coserría Sanchez1
1Department of Pediatric Cardiology and Cardiovascular Surgery,
Hospital Universitario Virgen del Rocio, Seville, Spain; 2Department of
Materno-Fetal Medicine, Genetics and Reproduction, Institute of
Biomedicine of Seville (IBIS), Hospital Universitario Virgen del Rocio,
Seville, Spain

Background and Aim: Ductus arteriosus aneurysm (DAA) is charac-
terized by a saccular or fusiform dilatation of the ductus arteriosus.
Although exact pathogenesis remains unclear; it seems to be related
to turbulent flow or endothelial injury in the narrowed segment of
the ductus. In most cases is an incidental finding during the third
trimester, related to a good fetal and neonatal outcome. It’s poten-
tial complication includes thrombosis that may lead to obstruction
of fetal circulation and hemodynamic decompensation with
hydrops in fetuses and mass effect with compression of adjacent
structures and thromboembolism in infants. DAA risk stratifica-
tion, management of fetuses and neonates with DAA thrombosis
is controversial and there is no clear consensus regarding surgical
treatment or indications for anticoagulation and antiplatelet
therapy.
Method: Retrospective single case report.
Results:A 31-year-old woman, (gravida 1, para 0) was referred fetal
cardiology department at 37 weeks’ gestation due suspicion of
coarctation of the aorta and echocardiography showed an enlarged
dilated structure, 14 mm in diameter, that protruded leftward of
the aortic arch with turbulent, swirling flow and no restrictive
aspect of the Doppler ductal flow at that time (Figure 1). No other
fetal structural anomalies were observed. The patient did not
attend the planned follow up during the last weeks of pregnancy.
A female infant was born at 40 weeks’ gestation weighted 3170 gr,
with an 10/10/10 Apgar score. Physical examination was normal.
Echocardiography revealed PDA with left-to-right shunt, DAA,
non-obstructive thrombus in PDA (arrow) with right ventricular
hypertrophy (RVH) (Figure 2). A conservative approach was
adopted with clinical and echocardiographic surveillance with
good outcome and spontaneous ductus closure at 3 days and
progressive remission of RVH.
Conclusions: Although the possibility of thrombi formation over
the last weeks of pregnancy cannot be confirmed, it could explain
the presence of RVH secondary to the blood flow obstruction
across the arterial duct. Considering the possibility of serious com-
plications related to thrombi of DAA, recognition and surveillance
of DAA size and monitoring of thrombus development in preg-
nancy and neonatal period by serial echocardiographic examina-
tions are critical in follow up.
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Left upper corner: PAP curve revealing peaks of pulmonary hypertension not seen in other 
complementary tests previous to the date Left lower corner: Real-time observation of changes in 
PAP after change of the treatment Right part of the picture: Introduction of invasive PAP 
measurements into CPET

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Keywords: Ductus arteriosus aneurysm, fetal echocardiography,
trombosis

PP-191
A rare case in fetal cardiology – congenitally corrected
transposition of the great arteries with interrupted aortic
ARCH
Laura Konta, Angela Smith and Patricia Caldas
Bristol Royal Hospital for Children

Background and Aim: Congenitally corrected transposition of the
great arteries (ccTGA) is a rare congenital cardiac abnormality,
which is often associated with other cardiac lesions.We would like
to share an unusual case, who was seen in our fetal cardiology
clinic.
Method: We reviewed the outpatient data and fetal
echocardiograms.
Results: A 27 year old woman was referred to the fetal cardiology
clinic, because the fetal anomaly scan showed an abnormal 3 vessel
view, and she was referred with a suspicion of transposition of the
great arteries. She was first seen at 21 weeks + 6 days gestational
age. She was fit and healthy and not on any medications. There
was some family history of congenital heart disease, but not in
any first degree relatives.

The fetal echocardiogram showed abdominal situs solitus, atrial
situs solitus, levocardia, AV and VA discordance (ccTGA), large
VSD. The pulmonary artery was overriding the VSD, the aorta
was arising from the left sided anatomical RV. The aorta was ante-
rior and leftwards compared to the pulmonary artery. The aorta
was smaller than the pulmonary artery but within normal Z scores
and there was no aortic valve stenosis. There was an interrupted
aortic arch with interruption between left carotid artery and left
subclavian artery. There were no signs of heart block, the fetal
heart rate was 144bpm and there was 1:1 AV conduction.
There was no extracardiac abnormality and they declined invasive
genetic testing.
Conclusions: There are only three case reports in the literature
which describe an association of ccTGA and interrupted aortic
arch and all of these patients were diagnosed postnatally. This is
the first case report best to our knowledge which describes an ante-
natal diagnosis of ccTGA, and interrupted aortic arch.

Keywords: ccTGA, interrupted aortic arch, fetal cardiology

PP-192
Incremental value of 2d strain fetal echocardiography in the
prediction of neonatal valvuloplasty in isolated MILD to
critical pulmonary valve stenosi
Laura Nogué1, Mar Bennasar1, Laura Guirado2, Gerarda Gaeta2,
Andrea Di Tonto3, Andrea Dall’asta3, Tulio Ghi3, Nora Izquierdo1,
Mireia Caballero1, Míriam Pérez Cruz4, Narcís Masoller1, María Clara
Escobar Díaz5, Bart Bijnens6, Eduard Gratacós7, Josep
Maria Martínez7, Fàtima Crispi7 and Olga Gómez7
1BCNatal Fetal Medicine Research Center (Hospital Clínic and Hospital
Sant Joan de Déu), University of Barcelona, Barcelona, Spain. Institut
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
Barcelona, Spain; 2BCNatal Fetal Medicine Research Center (Hospital
Clínic and Hospital Sant Joan de Déu), University of Barcelona,
Barcelona, Spain; 3Department of Medicine and Surgery, Unit of Surgical
Sciences, Obstetrics and Gynecology, University of Parma, Parma, Italy;
4BCNatal Fetal Medicine Research Center (Hospital Clínic and Hospital
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d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
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Maternal and Child Chronic Diseases of Perinatal and Developmental
Origin Network (RICORS), Instituto de Salud Carlos III, Madrid,
Spain; 5Cardiovascular Research Group, Sant Joan de Deu Research

57th Annual Meeting of the AEPC S1665

Echocardiography

Figure 1: Ductus arteriosus aneurysm during fetal life. (A) Two-dimensional echocardiogram 
demonstrates a ductus arteriosus aneurysm. (B) 4-D STIC ultrasound verifies the ductus shape 
and contour. (C) Pulsed Doppler in the ductus arteriosus showing a normal Doppler flow at 37 
weeks. Ao, aorta; PA, pulmonary artery; SVC, superior vena cava; DAA, ductus arteriosus 
aneurysm Figure 2: Ductus arteriosus aneurysm in the neonatal period. Parasternal short-axis 
view. (A) Two-dimensional echocardiogram demonstrates a small thrombus (arrow) in the 
narrowed pulmonary ductus segment, on the left of the left pulmonary artery. (B) Color-flow 
Doppler. PA, pulmonary artery; LPA, left pulmonary artery; DAA, ductus arteriosus aneurysm.

Interrupted aortic arch

Parallel great arteries, interrupted aortic arch type B
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Institute, Esplugues de Llobregat, Barcelona, Spain. Pediatric Cardiology
Department, Sant Joan de Déu Hospital, Esplugues de Llobregat,
Barcelona, Spain; 6ICREA, Barcelona, Spain. Universitat Pompeu
Fabra, Barcelona, Spain; 7BCNatal Fetal Medicine Research Center
(Hospital Clínic and Hospital Sant Joan de Déu), University of Barcelona,
Barcelona, Spain. Institut d’Investigacions Biomèdiques August Pi i
Sunyer (IDIBAPS), Barcelona, Spain. Centre for Biomedical Research
on Rare Diseases (CIBER-ER), Madrid, Spain

Background and Aim: To evaluate a prediction model of neonatal
valvuloplasty by fetal echocardiography including speckle tracking
echocardiography (STE) in a series of isolated pulmonary stenosis
(PS).
Method: A prospective cohort study was conducted, which
included 24 cases of isolated PS, comprising 7 critical and 17
mild-moderate cases. Cases were matched with 48 healthy con-
trols adjusted for gestational age at echocardiography. The study
was conducted at BCNatal, a referral center for congenital heart
defects in Spain. Fetal ultrasound, comprehensive echocardiogra-
phy and off-line STE were performed at the time of PS diagnosis.
Echocardiographic parameters were analyzed according to the
need for neonatal valvuloplasty to identify possible predictors of
early intervention.
Results: Maternal and perinatal characteristics were similar in both
groups. Mean gestational age at echocardiography was 31.4 weeks.
Half of the PS fetuses required valvuloplasty within the first month
of life.
Critical PS fetuses showed global RV functional impairment with
significantly reducedGLS, FAC, TAPSE, amore pulsatile DV, and
no changes in LV parameters. Worse RV function was observed in
the valvuloplasty group. A combination of DV PI centile (cut-off
value ≥79%), RV GLS (cut-off value of ≥-15.85%), reversed flow
in the DA, and significant tricuspid regurgitation were predictors
of neonatal valvuloplasty, and when combined in a scoring system
the area under the curve was 0.931, p=0.001. Giving a score of 1
for each present variable, values > or equal to 2 predicted the need
of neonatal valvuloplasty with a sensitivity of 91.7% and specificity
of 100% (Figure 1). The prediction model based only on conven-
tional echocardiographic parameters also had excellent perfor-
mance with slightly lower sensitivity.

Conclusions: Decreased RV deformation is observed in critical PS
fetuses, and correlates with mechanical dyssynchrony. A scoring
system combining the DV PI centile and RV GLS with the pres-
ence of reversed ductus arteriosus flow and significant tricuspid
regurgitation, is provided to identify those fetuses in need of neo-
natal valvuloplasty, who will thus benefit from an early neonatal
assessment by pediatric cardiologists. Further studies are needed
to evaluate the performance of the suggested scoring system,
which seems promising.

Keywords: Fetal echocardiography, Pulmonary stenosis, Speckle
tracking echocardiography.

PP-193
Early fetal ECHO – accuracy and incremental benefit of
endovaginal imaging and early reassessment in cases with
congenital heart disease
Leila Rittey, Hannah Davidson, Lisa K Hornberger, Luke Eckersley,
Cleighton Boehme and Angela McBrien
Fetal and Neonatal Cardiology Program, Division of Pediatric
Cardiology, Department of Pediatrics, University of Alberta, Edmonton,
Canada

Background and Aim: The anatomical accuracy of early (EFE) com-
pared with mid-trimester fetal echo and incremental value of addi-
tional endovaginal (EV) imaging and early reassessment in fetal
cardiac diagnosis (FCD) is poorly quantified. We sought to assess
these factors in our high volume EFE program.
Method:We identified all EFE performed from 10+0-15+6 weeks
of gestation from 2009-21 with FCD. We developed a maximum
9-point scoring tool to quantify anatomical information obtained
based on a segmental morphological approach, including at first
EFE, at follow-up and on EV imaging for cases with FCD. We
compared scores for initial EFE vs repeat EFE, initial EFE vs fetal
echo at ≥ 18 weeks gestation, and score change when additional
EV imaging was taken at EFE.
Results: 1660 EFEwere performed in 1387 pregnancies; with FCD
diagnosed in 130. In 14/130 with FCD EV imaging was required
at EFE - gestational age was earlier (mean 12.1 vs 13.4w,
p<0.0001) with mean score increasing from 1.6 for transabdomi-
nal studies to 3.5 with EV studies (p=0.049). 35/130 had repeat
EFE (< 18weeks gestation) of whichwe reviewed 17 patients with
mid-trimester follow up data available. Repeat EFE studies had
initial EFE at a mean of 13.2 weeks with mean score of 5.1, follow
up 2weeks (range 0.3-4.2) later showed a score increase to 7.4 (p<
0.0001).We reviewed a further 16 patients withmid-trimester fol-
low up (≥ 18 weeks). In the total group, early studies were done at
a mean of 14.4 weeks with a mean score of 5.6 vs 8.2 for the mid-
trimester studies (p< 0.0001). Of the EFE FCD diagnoses 27 had
no, 7 had minor and 1 had a major change at mid trimester follow
up.
Conclusions: We have shown that when EFE is abnormal, results
can be used for accurate counselling. When required, follow up
EFE and EV imaging were highly effective in obtaining further
diagnostic information. Fetal echo at ≥ 18 weeks gestation is par-
ticularly useful in demonstrating the pulmonary venous anatomy
and branch pulmonary arteries, although it is uncommon for major
diagnostic changes to occur.

Keywords: fetal, echocardiography, accuracy, transvaginal, first
trimester
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Figure 1

Receiver-operating characteristic (ROC) curves of Scoring System (red thick line) area under 
the curve (AUC) 0.931, scoring System without right ventricle global longitudinal strain (RV 
GLS) (dashed line) AUC 0.917, ductus venosus pulsatility index cenile (DV PI) (blue line) AUC: 
0.782, RV GLS (Orange line) AUC 0.833, reversed flow at the ductus arteriosus (DA) (yellow 
line) AUC 0.750 and significant tricuspid regurgitation (TR) (green line) AUC 0.806; as 
predictors for neonatal valvuloplasty.
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PP-194
Exploring risk factors for coronary complications in
kawasaki disease in non-asian population
Agnieszka Herrador Rey and Robert Sabiniewicz
Department of Paediatric Cardiology and Congenital Heart Defects,
Medical University of Gdansk, Poland

Background and Aim: Kawasaki disease, known for its serious com-
plication of coronary artery aneurysms, poses challenges in assess-
ing the risk of coronary changes in non-Asian populations. This
study, conducted in the Pomeranian region in Poland with 80
Kawasaki disease patients diagnosed between 1997 and 2021,
aimed to develop a simplified risk assessment model for coronary
artery aneurysms.
Method: The retrospective analysis of the acute phase included
fever duration, symptoms, and abnormalities observed in trans-
thoracic echocardiography (TTE) and electrocardiography
(ECG). A comparative analysis was performed between patients
with a normal coronary artery appearance during the acute phase
of the disease or those with transient changes and patients showing
coronary artery changes after the resolution of the acute phase of
the disease.
Results: Among 80 patients, coronary changes were noted in 17
(21.3%), with a significant factor being diagnosis after the 10th
day of fever. Multifactorial analysis identified independent risk fac-
tors, including late diagnosis, age below 6 months, repolarization
disorders (ST-T abnormalities), and at least 4 additional symptoms
(not constituting diagnostic criteria for the disease). The average
age at onset was 2.3±2.2 years, and the short-term observation
duration was 32.0±9.8 days. The area under the curve (ROC)
was 0.934, indicating themodel’s reliability. The prognostic model
categorized the risk of coronary changes into Grades I (1.9%), II
(45%), and III (87.5%).
Conclusions: In conclusion, the developed risk assessment model
proves valuable in identifying patients at a higher risk of coronary
artery aneurysms. Emphasizing the significance of early Kawasaki
disease diagnosis, particularly concerning aneurysm risk, the model
serves as a practical clinical tool. Striking a balance between fea-
sibility and accuracy, it helps identify patients requiring specialized
attention and monitoring for potential coronary complications.

Keywords: Kawasaki disease, coronary aneurisms

PP-195
Everolimus as effective complementary treatment in
refractory atrioventricular reentry tachycardia in a patient
with tuberous sclerosis complex
Christoph Hofmann1, Steffen Syrbe2, Joachim Hebe3, Jannis Kreft4,
Sebastian Stark5, Till Milde6, Mirko Völkers4, Georg
Friedrich Hoffmann2, Matthias Gorenflo7 and Alexander Kovacevic7
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Pneumology), Heidelberg University Hospital, Heidelberg, Germany.
DZHK (German Center for Cardiovascular Research), Partner Site
Heidelberg/Mannheim, Heidelberg, Germany. Department of General
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Heidelberg University Hospital, Heidelberg, Germany; 2Department of
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Heidelberg University Hospital, Heidelberg, Germany; 3Center for
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Heidelberg (KiTZ), Heidelberg, Germany. National Center for Tumor
Diseases (NCT), NCT Heidelberg, partnership between German Cancer
Research Center (DKFZ) and Heidelberg University Hospital, Germany.
Department of Pediatric Oncology, Hematology and Immunology,
Heidelberg University Hospital, Heidelberg, Germany. Division of
Pediatric Glioma Research, German Cancer Research Center (DKFZ),
Heidelberg, Germany; 7Department of Pediatric and Congenital
Cardiology, Heidelberg University Hospital, Heidelberg, Germany

Background and Aim: Tuberous sclerosis complex (TSC) is a rare
autosomal-dominantly inherited multisystem disorder which is
associated with the occurrence of cardiac rhabdomyomas - benign
tumors consisting of altered and dysfunctional cardiomyocytes -
that also can cause arrhythmias that are unresponsive to standard
antiarrhythmic therapy. Pharmacological mTOR (mechanistic
target of rapamycin) inhibitionwith everolimusmay be considered
as complementary therapy with antiarrhythmic effects, but data is
still limited.
Method: We report the case of a preterm infant (33 weeks of ges-
tation) with multiple cardiac rhabdomyomas who developed
refractory atrioventricular reentry tachycardia (AVRT).
Everolimus was initiated as add-on therapy at the age of 2 months.
The follow-up time was 7 years.
Results: Pharmacological mTOR inhibition with everolimus rap-
idly improved arrhythmia within few weeks after treatment initia-
tion as additional therapy to antiarrhythmics such as beta-blockers,
flecainide, and amiodarone, which however were ineffective as
sole treatment in controlling arrhythmia. Further, we observed
a correlation between arrythmia control and reduction of rhabdo-
myoma size. Attempts to discontinue everolimus resulted in rhab-
domyoma size rebound and recurrence of arrhythmic episodes
(AVRT). No relevant side-effects of the long-term use of evero-
limus were noted. Finally, at the age of 6 years, electrophysiologic
testing confirmed an accessory pathway that was successfully
ablated.
Conclusions: In summary, we present data on long-term medica-
tion with everolimus in a child with TSC-associated AVRT.
This case report provides important information on the safety
and efficacy of an mTOR inhibitor for the treatment of a poten-
tially life-threatening cardiac disease manifestation in TSC for
which the optimal treatment strategy is still not well established.

Keywords: Tuberous Sclerosis, Rhabdomyoma, AVRT,
Everolimus

PP-196
Early detection of accelerated atherosclerosis, in a cohort of
survivors suffered from childhood malignancies
Andreas Petropoulos1, Sophia Loukopoulou3, Evagelos Karanasios3,
Georgios Chrousos2, Gerasimos Filippatos4 and Maria Moschovi2
1Department of Congenital Cardiology, Euroclinic, Athens, Greece; 21st
Department of Pediatrics, National and Kapodistrian University, “Agia
Sophia”-Children’s Hospital of Athens, Greece; 3Department of
Cardiology, “Agia Sophia”-Children’s Hospital of Athens, Greece; 42nd
Department of Cardiology, “Attikon” Hospital, National and
Kapodistrian University of Athens, Greece

Background and Aim, Introduction: Adverse effects the cardiovascular
system secondary to oncology treatment is a significant fact. The
increasing rates of pediatric survivors, and the invention of new
drugs of which late effects as still unknown provoke medical inter-
est. New indexes, easy to use in clinical work are vital for early
detection of cardiotoxicity. Echocardiography has a key role in

detecting cardiotoxicity induced cardiomyopathy, similar indexes
have to be established for detecting accelerated atherosclerotic
cardiovascular disease (ACVD).
AIM: To examine if combining calculated epicardial adipose tissue
(EAT), diastolic disfunction (DD) of LV and measurements of
intima media thickness of the internal carotid artery can serve as
early markers of ACVD
Method: 105 survivors from childhood malignancies were exam-
ined. Males: 58, Females:47. Age range: 9-36 years, mean age
17.7 years. Divided in 3 age groups: Children: 24, Adolescents:
47, adults 34. They initially suffered from Leukaemia’s (45),
CNS tumours: (21), Lymphomas (16), Neuroblastomas (11),
Miscellaneous (12). Time elapsed from completion of treatment:
5.5 to 25 years. Mean time of completion treatment: 8 years and 6
months. Firstly, biochemical risk factors (RF) for atherosclerosis, as
well as clinical indexes as BP and waist to hip ration were mea-
sured. A second team, blinded to the first obtained: 1. EAT, 2.
DD of LV by Echo-2D and TDI techniques, 3. calculated
Intima Media Thickness (IMT) of the internal carotid artery by
high frequency resolution ultrasonography, following AEPC
guidelines. Correlated a cluster of seven or more RF’s with patho-
logical measurements of IMT, LV/DD and EAT, to calculate the
incidence of ACVD in our cohort and determine conditions
related to that.
Results: Pathological combination EAT+DD+ IMTwas found in
20% of our cohort. All of them had a cluster of seven or more RF’s
for ACVD. Age, length of completion of treatment, combined
treatment (chemo and radiation), were contributing for ACVD.
Conclusions: Although a primary study, we show a trend of
detecting early subclinical ACVD among survivors from child-
hood malignancies using clinical indexes deriving from first line
imaging of the cardiovascular system.

Keywords: accelerated atherosclerosis, childhood malignancies
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The case of a teenager’s broken heart- high voltage electric
shock causing rupture of chordae tendinae, leading to acute
mitral valve insufficiency
Andreea Cristina Botez1, Alin Nicolescu1, Eliza Cinteza2,
Cristina Filip3, Andrada Mirea4, Florin Grigoras5, Georgiana
Maria Militaru (Matei)1, Amelia Lorena Aria1, Mihaela Rusu (Rosianu)
2, Stefania Ileana Purusniuc (Enica)1, Simona Georgiana Pascu1 and
Georgiana Nicolae4
1Department of Cardiology, “M.S.Curie” Emergency Clinical Hospital
for Children, Bucharest, Romania; 2“Carol Davila” University of
Medicine and Pharmacy, Bucharest, Romania; Department of
Cardiology, “M.S.Curie” Emergency Clinical Hospital for Children,
Bucharest, Romania; 3“Carol Davila” University of Medicine and
Pharmacy, Bucharest, Romania; Department of Neonatal Intensive Care
Unit “M.S.Curie” Emergency Clinical Hospital for Children, Bucharest,
Romania; 4“Carol Davila” University of Medicine and Pharmacy,
Bucharest, Romania; “Dr. Nicolae Robanescu” National Center for
Neuro-psycho-motor Rehabilitation for Children, Bucharest, Romania;
5“Dr. Nicolae Robanescu” National Center for Neuro-psycho-motor
Rehabilitation for Children, Bucharest, Romania

Background and Aim:Themechanisms of cellular injury by electric-
ity are: the conversion of electric energy into thermal energy caus-
ing burns, alteration of cell membrane resting potential and
eliciting tetanic muscular contraction, mechanical injury through
falls, and irreversible electroporation leading to cellular death. We
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aim to present the case of a high-voltage electrical injury in a pedi-
atric patient and the cardiac complication that followed- acute
mitral valve insufficiency caused by chordae tendinae rupture.
Method: A 16-year-old male patient climbed a transformer pole to
take a photograph and touched a 25.000 V source of alternating
current, leading to cardio-respiratory arrest with a favorable
response to resuscitation measures. He was brought to the hospital
intubated and ventilated, GCS 3. We ran complete lab tests and
cardiac, neurologic, and plastic surgery evaluations.
Results:On admission, the patient presentedwith grade III burns on
5% of the body surface. The entry point was on the right hemi-
thorax. Cardiac ultrasound showed moderate systolic dysfunction
of the left ventricle (LV), prolapse of the anterior mitral valve
due to chordae rupture (that could also be visualized moving freely
in the LV cavity), andmoderatemitral regurgitation, with normally-
sized left atrium. Although the electrocardiogram was normal at
admission, it revealed sinus tachycardia and ventricular premature
beats 5 days later. Lab tests showed elevated markers of myocyte
injury that normalized within 8 days. Upon detubation, the patient
showed a minimum state of consciousness and spastic cerebral palsy.
Conclusions: Electrical injuries are an intriguing aspect of medical
care, as the extent of the external burns does not predict the
severity of the internal injuries. When the electricity penetrates
the thorax, cardiac lesions are most probably present. The electric
current causes patchy necrosis of the myocardium rather than fol-
lowing the distribution of a coronary artery, therefore correlations
of the electrocardiogram aspect with cardiac ultrasound and bio-
markers are useful. A particular aspect of our case is that mechanical
lesions such as cardiac ruptures are hardly diagnosed because of
their poor survival rates. The patient requires close monitoring
in dynamic, as the intricate cardiac and neurologic pathology poses
a challenge in terms of therapeutic management.

Keywords: high voltage, electric shock, chordae tendinae rup-
ture, mitral regurgitation
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Sharing is learning- the experience of a tertiary care center
in percutaneous atrial septal defect closure
Andreea Cristina Botez1, Alin Nicolescu1, Eliza Cinteza2,
Hiyam Mahmoud4, Cristina Filip3, Cristiana Voicu1, Gabriela Ganea2,
Bianka Maria Petrescu1, Alexandra Timea Bumb1 and
Georgiana Nicolae5
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Bucharest, Romania; 3“Carol Davila” University of Medicine and
Pharmacy, Bucharest, Romania; Department of Neonatal Intensive Care
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London, UK; 5“Carol Davila” University of Medicine and Pharmacy,
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Neuro-psycho-motor Rehabilitation for Children, Bucharest, Romania

Background and Aim: The technological breakthrough in the last
decade has changed the approach to atrial septal defects (ASD) clo-
sure, shifting the therapeutic option from the surgical gold standard

to transcatheter procedures. This paper is intended to share the
experience of percutaneous closure of atrial septal defects in chil-
dren in a tertiary care institute.
Method: In this cross-sectional study we included the pediatric
patients who underwent transcatheter closure of ASD at the
Department of Pediatric Cardiology, “M.S.Curie”, Emergency
Clinical Hospital for Children, Bucharest, Romania, from
January 2012 to December 2022. We included patients with
hemodynamically significant ostium secundum ASD or a history
of cryptogenic shock, with satisfactory defect rims and no or mild
pulmonary hypertension. Patients with defects other than ostium
secundum, too large or lacking rims, were excluded, as well as
those with high pulmonary resistance and those with associated
congenital heart defects requiring surgical correction.
Results: Of 103 patients, 74 (71,84%) were females and 29
(28,16%) were males. Mean age at the moment of the intervention
was 8,6 years old and mean defect size was 14,6 mm. Personal his-
tory of congenital cardiac disease was noted in 30 (29,12%)
patients, out of which pulmonary stenosis and mitral regurgitation
were the most common. The devices used were Amplatzer Septal
Occluder in 42 (40,77%) patients and Cocoon Septal Occluder in
61 (59,23%) patients. In 92 (89,32%) patients the procedure was
successful, whereas in 11 (10,68%) cases, conversion to surgery
was required because of difficulties in positioning the device or
device migration. Postprocedural complications were noted in
12 (11,65%) patients and consisted of small intradevice shunt, mild
anemia, and pericarditis.
Conclusions:Device closure of secundumASD is a safe and efficient
method preferred in many centers in Europe. The first Pediatric
Interventional Cardiology center in Bucharest has been established
at “M.S.Curie” Emergency Clinical Hospital for Children and the
results obtained are accordingly. Therefore, it is noted that despite
the increasing difficulty of the cases over the years, the rate of com-
plications and conversion to open surgery has lowered.
Continuous study and practice are the keys to skills improvement
and successful management of complex cases.

Keywords: congenital heart disease, atrial septal defect, device
closure, transcatheter closure
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Spontaneous coronary and cerebral artery dissections in a
15 year old girl
Anouk Depypere1, Arts Katrijn2, Salaets Thomas1, Gewillig Marc1 and
Cools Bjorn1
1Department of Pediatric Cardiology, UZ Leuven, Leuven, Belgium;
2Department of Pediatric Neurology, UZ Leuven, Leuven, Belgium

Background and Aim: Spontaneous coronary artery dissection
(SCAD) is an uncommon and potentially life-threatening cause
of myocardial infarction. An intramural hematoma, not associated
to arteriosclerosis or trauma, leads to compression of the true
lumen causing an obstruction of the blood flow. SCAD has been
associated with extra- coronary arteriopathies, in particular fibro-
muscular dysplasia. It affects predominantly female adults with a
higher occurrence during peripartum period. Pediatric cases are
extremely rare and mostly associated with an underlying connec-
tive tissue disease.
Method:
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Results: We describe an exceptional case of a 15 year old girl pre-
senting with aWallenberg syndrome: headache, vomiting and rap-
idly progressive dysarthria and dysphagia. MRA (magnetic
resonance angiography) revealed recent ischemic events with
absence of flow in segments of the vertebral artery and left pos-
terior inferior cerebellar artery (PICA).
Transesophageal echocardiography in search of a patent foramen
ovale to rule out a paradoxical embolism as cause for this ischemia,
surprisingly revealed severe left ventricular dysfunction. Further
imaging with computed tomography (CT) and coronary angiog-
raphy demonstrated a non-recent dissection of the mid- and distal
LAD (left anterior descending artery) and left ventricular
remodeling.
Late and specific imaging of the affected vertebral artery was sug-
gestive of dissection as cause of the stroke she presented with.
Genetic analysis is ongoing.
Based on the scarce literature about SCAD, the patient was started
on beta-blocker and antiplatelet therapy, as well as angiotensin
converting enzyme (ACE)-inhibition in the context of heart fail-
ure treatment.
Conclusions: SCAD is very rare in the pediatric population, though
needs to be considered in primary cases of myocardial infarction.
Extra-coronary abnormalities are well described in adult literature
but exceptional in children. They need to be thoroughly investi-
gated and close follow- up is warranted.

Keywords: SCAD coronary artery dissection pediatrics
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LV decompression via valved conduit from apex to aorta
descendens in a patient with hutchinson-gilford progeria
syndrome and severe aortic stenosis
Anouk Depypere1, Marc Gewillig1 and Bart Meyns2
1Department of Pediatrics, Congenital Cardiology, University Hospital
Leuven, Leuven, Belgium; 2Department of Cardiac Surgery, University
Hospital Leuven, Leuven, Belgium

Background and Aim: Hutchinson-Gilford Progeria Syndrome
(HGPS) is an extremely rare autosomal dominant syndrome in
which progerin is produced, causing a characteristic nuclear bleb-
bing. Patients infrequently live till adult age due to early coronary
or carotid occlusion (dissection). Natural history has been changed
by the Boston trial with Lonafarnib; as patients grow older, they
develop in their 3rd decade premature thickening of the aortic
and mitral valve leading to severe stenosis. Balloon dilation typi-
cally will provide only temporary result; surgery is esteemed
extremely risky due to high friability; transcatheter aortic valve
replacement is mostly no option because of small annular size, risk
of coronary compression due to close proximity and size mis-
match, and absence of adequate vascular access.
Method:
Results: A 22 year old male with HGPS presented with angina due
to severe aortic stenosis and arterial hypertension; the coronary
arteries appeared normal on coronarography. A percutaneous bal-
loon dilatation was performed with good result. Unfortunately 9
months later the patient presented in lung edema due to rapidly
evolving restenosis of the aortic valve, for which an emergency
redo balloon dilationwas performed. Again this brought only tem-
porary resolution and a strategy was discussed with Pedro Del
Nido, Boston USA. Informed consent was obtained. The patient,

now age 24 years (L 129cm, W 20kg), was brought in for elective
surgery 7months after the second balloon dilation. An apico-aortic
valved custommade off-label conduit was constructed: it consisted
of a 10 mm apical Berlin Heart canula connected to a 12 mm
Venpro (wrapped in 12 mm Dacron) leading onto a 10 mm
Gore-Tex tube which was anastomosed end-to-side on the tho-
racic aorta. The surgery was well tolerated and post-surgery echo-
cardiography demonstrated a decompressed left ventricle andwell-
functioning conduit with only trivial aortic regurgitation. The
native aortic valve opens with antegrade flow and the patient
reports clear improvement of complaints: no more angina
pectoris and good exercise tolerance (NYHA I) with 6 months
of follow-up.
Conclusions: HGPS is an extremely rare genetic condition associ-
ated with premature aortic stenosis requiring difficult manage-
ment. We report the third valved LV apical to aorta conduit
with successful decompression of the left ventricle.

Keywords: HGPS, Aortic stenosis, apico-aortic valved conduit
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Background and Aim: Ductus arteriosus (DA) is a part of fetal circu-
lation. Typically, the ductus arteriosus (DA) closes during the neo-
natal cardiac transition period shortly after birth. However, in
some neonates, the closure is delayed. When this closure does
not occur, the condition is referred to as a persisting ductus arterio-
sus (PDA). PDA has previously been associated with preterm birth.
However, cases of PDA with no known predisposing factors are a
well-known phenomenon. Utilizing the Copenhagen Baby Heart
study, the aim of this study is to assess the prevalence and natural
history of persisting ductus arteriosus when not associated with
preterm birth.
Method: The Copenhagen Baby Heart Study prospectively
included 25,000 neonates with an echocardiography performed
in the neonatal period. In this study, we included individuals with
an openDA at the time of echocardiography as cases. All cases were
offered a follow-up echocardiography. A retrograde jet in the pul-
monary projection were diagnostic of PDA and referred to a pedi-
atric cardiologist.
Results: Out of 565 participants, 409 underwent a follow-up
examination (73%). The mean age at examination was 3.5 years
(IQR 1.9). Among the 409 who were successfully examined,
36 cases of PDA were found (9%). Data analysis is ongoing.
Conclusions: Our preliminary results provide an understanding of
the prevalence of PDA in a Danish child population. After data
extraction and data management, we will test maternal, prenatal,
postnatal, and intrapartum variables as predictors of having a PDA.
Furthermore, we will compare echocardiographic parameters
between children with PDA and otherwise healthy children in
the Copenhagen Baby Heart cohort. We hope to enhance the
understanding of factors associated with the presence of PDA
and investigate whether an otherwise asymptomatic PDA has
echocardiographic measurable consequences for the heart.

Keywords: Congenital heart defect, Patent ductus arteriosus,
Ductus arteriosus, Echocardiography, Neonatology
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Maternal and neonatal characteristics associated with
delayed closure of ductus arteriosus in the copenhagen
baby heart study
Anton Friis Mariager1, Alberte Hammeken2, Mikkel Malham1, Raheel
Altaf Raja3, Johan Navne8, Anna Sellmer4, Signe Levring Jessen5,
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Background and Aim: The ductus arteriosus (DA) is a part of fetal
circulation. Normally, the DA closes during the neonatal cardiac
transition period immediately after birth, but for some neonates,
closure is delayed. Although delayed closure is thought to be a
common phenomenon, little is known about the etiology of such
cases in otherwise heart-healthy and term-born children. Utilizing

the Copenhagen Baby Heart Cohort, the aim of this study is to
assess maternal, prenatal, and perinatal factors associated with an
open DA in term-born neonates within the first 28 days after birth.
Method: The Copenhagen Baby Heart Study database consists of
more than 25,000 examinations. We created a cohort consisting
of neonates found with an open DA at baseline. All neonates born
at full-term who underwent an echocardiography within the first
28 days of birth were included (N=21,610). Neonates with other
congenital heart defects than atrial septal defects were excluded.
The primary outcome was an open DA based on echocardiogra-
phy. The cohort was stratified by age at examination: under seven
days and after day seven. We employed log-binomial regression to
test the association between the binary outcome of having an open
DA and predictors.
Results:Under day seven (n=6,010), 6% had an open DA (n=382).
In this group, hypoglycemia (RR=5.5, 95%CI=2.4-12.8), a per-
sisting foramen ovale (RR=1.8, 95%CI=1.3-2.5), and African
(RR=4.1, 95%CI=2.5-6.7) or Asian (RR=2.1, 95%CI=1.4-
3.1) ethnicity were significant predictors. After day seven
(n=15,600), 0.7% had an openDA. In this group, poor Apgar score
after one minute was a significant predisposing factor (RR=3.5,
95%CI=1.3-9.3). Including all participants, female sex
(RR=1.2, 95%CI=1.0-1.4), hypoglycemia (RR=5.6, 95%
CI=2.3-13.6), African (RR=2.7, 95% CI=1.2-5.9) or Asian
(RR=1.9, 95% CI=1.3-2.8) ethnicity, obesity (RR=1.7, 95%
CI=1.1-2.6), larger neonates (RR=1.64, 95%CI=1.0-2.6), and
type one diabetes (RR=2.8, 95%CI=1.2-5.9) were significant
predictors.
Conclusions: Our study identified several factors that predicted the
presence of an open DA in an early echocardiography. We found
indications of a difference between cases of open DA before and
after day seven, perhaps indicating differences in the mechanism of
persistence. The results provided can give us valuable insight into
the etiology of one of the most common congenital heart defects.

Keywords: Congenital heart defect, Patent ductus arteriosus,
Ductus arteriosus, Echocardiography, Neonatology
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Background and Aim: Spinal Amyotrophy (SMA) is an autosomal
recessive genetic condition which consists in the loss of function
of the SMN1 gene, resulting in the degeneration of alpha moto-
neurons from the anterior horns of the spinal cord and leading to
motor deficits. Cardiac complications in these patients are poorly
described in the literature, particularly regarding ECG
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abnormalities. In patients with Type I SMA, ECG baseline tremors
have been reported, while those with Type II SMA may exhibit
sinus tachycardia, right bundle branch block,Qwaves, ST segment
changes.
Method: We conducted a study on 22 patients with Type I or II
SMA who were undergoing treatment with Onasemnogene,
Nusinersen or Risdiplam. The study was conducted between
May and October 2023. Cardiac evaluations included clinical car-
diological examination, ECG, echocardiography, cardiac enzymes
(for those treated with Onasemnogene), and ECG holter(in one
case). Monitored ECG changes included Q waves >3 mm and/
or duration >0.04 seconds, present in ≥2 leads (excluding DIII
and AVR leads), PR interval, QRS duration, QT, ST segment
changes, and presence of extrasystoles.
Results:Out of 13 patients with Type I SMA, ranging in age from 2
months - 5 years, 9 patients (69%) presented ECG changes: 4
patients had Q waves>3 mm in ≥2 leads, and 5 patients had sinus
tachycardia. Echocardiographic findings revealed 3 patients with
atrial septal defect/patent foramen ovale (PFO) and 3 with recur-
rent/persistent pericardial effusion. Laboratory results showed
elevated troponin I (175 pg/ml) in 1case. Out of 9 patients with
Type II SMA, aged between 1-13 years, 8 patients (88%) presented
ECG changes: 3 patients had Q waves>3 mm in ≥2 leads, 4
patients had sinus tachycardia, and 1 patient had supraventricular
extrasystoles. Echocardiographic findings revealed 1 patient with
PFO. Notably, 3 patients had Q wave amplitude>10 mm in
DIII or AVR.
Conclusions: Treatment options for SMA Type I and II have sig-
nificantly advanced in recent years with new drugs improving
and increasing the life expectancy of these patients. As a result, pre-
viously undescribed cardiac changes can now be highlighted.
We consider that additional comprehensive studies on the cardio-
logical aspects of these patients are necessary to establish a global
monitoring protocol.

Keywords: Spinal amyotrophy, ECG, Q waves, cardiac
complications
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Real-life use of chatgpt-4 to write letters in the paediatric
cardiology outpatient clinic
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Background and Aim: Chat Generative Pre-Trained Transformer
(ChatGPT) based on large language models may help generate
clinic letters. The real-life use of ChatGPT to write patient referral
letter has not been determined. This study aims to determine the
quality, consistency, and limitations of ChatGPT-4, released in
March 2023, for the generation of letters in real-life paediatric car-
diology outpatient clinic setting.
Method:We created 10 clinical scenarios based on real-life encoun-
ters with children and adolescents in the paediatric cardiology out-
patient clinic. The ChatGPT-4 was instructed to write 4 clinic
letters to the dentist regarding antibiotic prophylaxis against bac-
terial endocarditis, 3 letters to schoolteachers regarding exercise
prescription, and 3 letters to family doctors cautioning on drug
use and vaccination. The 10 prompts were entered twice 24 hours
apart. The first letter was scored in terms of “factual accuracy”,
“completeness”, “reliability”, “relevance”, and “humanness” by
3 paediatric cardiologists using a Likert scale of 0-10. Inaccurate

and missing information was noted. Consistency of information
provided in the first and second letters was determined.
Results: The intraclass correlation coefficient of scores of the 3
raters was 0.79. The first ChatGPT-4 generated letter provided
correct major recommendation in 8 (80%) of the 10 case scenarios.
ChatGPT-4-generated letters achieved the highest scores in
‘humanness’ (median 10.0, IQR 10.0 to 10.0), ‘completeness’
(median 10.0, IQR 8.0 to 10.0) and ‘reliability’ (median 10.0,
IQR 8.0 to 10.0). The scores in “factual accuracy” (median 9.0,
IQR 7.5 to 10.0) and “relevance” (median 8.5, IQR 7.5 to
10.0) were lower. Inaccurate information, related to incorrect cita-
tion of guidelines, exercise recommendations, and general medical
advice, was found in 7 (70%), while missing information related to
drug prescription and medical complications was found in 4 (40%)
of the 10 letters. Comparisons between the first and second letters
revealed that ChatGPT-4 provided consistently correct major rec-
ommendations in 8 (80%) out of 10 scenarios, consistently incor-
rect recommendation in 1 scenario, and discordant major
recommendation in 1 scenario. Neural hallucination was noted
in 1 letter.
Conclusions: ChatGPT-4 can generate letters of reasonably high
quality and consistency on commonly encountered clinical scenar-
ios in paediatric cardiology.

Keywords: ChatGPT-4, clinic letters
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Appropriateness of kawasaki disease recommendations to
parents and paediatric trainees from CHATGPT-4
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Yiu Fai Cheung2
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Background and Aim: Appropriate Kawasaki Disease (KD) recom-
mendations are necessary for parents of KD patients and paediatric
trainees to optimise patient care. This study aims to determine the
quality and appropriateness of advice regarding KD generated by
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Box plots showing the distribution of scores for the 5 aspects of the quality of ChatGPT-
4-generated clinical letter

The line within the box represents the median, the box represents the interquartile range, and 
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Chat Generative Pre- Trained Transformer -4 (ChatGPT-4) for
parents of KD patients and paediatric trainees.
Method: We created 2 sets of clinical scenarios. In the first set,
ChatGPT-4 was instructed to respond to 10 questions based on
enquiries from parents of KD patients. Responses were scored
in terms of “factual accuracy”, “coherence”, “comprehensive-
ness”, and “humaneness” by 2 paediatric cardiologists using
Likert scale of 0-10. Readability were calculated using Flesch read-
ing-ease test. In the second set, ChatGPT-4 was instructed to
respond to 8 KD-related questions based on enquiries from paedi-
atric trainees. Responses are graded based on “relevance”, “reli-
ability” and “comprehensiveness” using Likert scale of 0-10 by
2 paediatric cardiologists independently. Reviewers would deter-
mine whether major advice from chatGPT-4 would be adopted in
clinical judgement. Ratings were presented as median and inter-
quartile range (IQR). Readability score were presented as mean
and standard deviation (SD).
Results: For parent-targeted responses, ChatGPT-4 achieved the
highest scores in ‘humaneness’ (median 9.00, IQR 8.00 to
9.00), ‘coherence’ (median 8.00, IQR 7.00 to 8.00) and ‘compre-
hensiveness’ (median 8.00, IQR6.25 to 8.00). Inaccurate informa-
tion regarding drug prescription, surgical indications, and disease
prognosis is found in 80% of scenarios. Missing information
regarding coronary complications and long-term cardiac assess-
ment is found in all 10 scenarios. Mean readability of parent-tar-
geted responses is 71.70 ± 6.26, a readability level easily
understood by 12-year-olds. For paediatrician-targeted responses,
ChatGPT-4 achieved the highest scores in ‘relevance’ (median
9.50, IQR 8.25 to 10.0). Scores in ‘reliability’ (median 8.50,
IQR 6.00 to 9.75) and ‘comprehensiveness’ (median 7.00, IQR
6.25 to 7.00) are lower. Inaccurate information regarding throm-
bophylaxis, coronary imaging or interventions, and immunization
is spotted in 37.5% of the scenarios. Missing information regarding
patient education and stress imaging is found in 25% of the scenar-
ios. Both reviewers would adopt ChatGPT-4’s advice in 87.5% of
the scenarios.
Conclusions:ChatGPT-4 has significant limitations in accuracy and
lacks salient information when providing KD recommendations
for parents and paediatric trainees.

Keywords: ChatGPT-4, Kawasaki Disease, Disease
Recommendations
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NT-probnp a useful marker for diagnosis in the emergency
room of cardiological disease?
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Background and Aim: In pediatrics, there is growing evidence of the
role of the NT-proBNP as a severity biomarker in several clinical
contexts.
Our main goal was to find out if the presence of myocardial stress
detected by the elevation of this biomarker in previously healthy
patients evaluated in the pediatric emergency rooms might be use-
full for the detection of cardiological alterations which require
treatment.
Method: An observational retrospective study of transversal cohort
which include patients evaluated in the pediatric emergency room
of a third level Spanish hospital with NT-proBNP analysis from
January of 2018 to December 2021.
The NT-proBNP Zlog was calculated adjusted to age in days of
life, considering high a Zlog>1,96. Populations was divided in 2
groups in base to this value. Prognosis variables were exitus and
need for cardiological treatment during the episode. Descriptive
statistics was performed. Though analysis of logistic regression
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Boxplot showing distribution of scores for the 4 aspects of the quality of parent-oriented 
recommendations generated by ChatGPT-4.

The dark grey box represents ratings from rater 1, and the light grey box represents ratings from 
rater 2. The line within the box represents the median, the box represents the interquartile 
range, and the whiskers represent the range of the scores.

ROC curves

Area under ROC curves, sensibility, and specificity for need of cardiological treatment (First 
image) and for exitus (Second image).
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multivariant the independent association of high NT-proBNP
with the prognosis variables adjusting by comorbidities as a con-
founding factor. Analysis by ROC curves were performed to
explore the validity and prognosis value of high NT-proBNP.
The statistical analysis was performed with STATA v.16. p value
of <0.05 was considered significant.
Results: 316 patients were included (medium age 3 years (0.5-8
years); 62% male; 28% with comorbidities, with a medium level
of 295 (95-1378) pg/ml (Zlog of 1.6). Cardiological studies was
performed in 48%, 21% required cardiological treatment and mor-
tality was of 3.5%.
A 35% presented high NT-proBNP, presenting theses patients
more exitus risk (OR 20 CI 95%) in the multivariate analysis.
The area under the RCO curve, sensibility and specificity of the
Zlog value of NT-proBNP 1.96 for the need for cardiac treatment
were: 0.84 (IC95% 0.78-0.90); 0.76 and 0.80 respectively and for
mortality they were: 0.88 (IC95% 0.77-0.95): 0.91 and 0.70.
Conclusions: The presence of high values of NT-proBNP in
patients in which this biomarker is requested from the emergency
room seems to be associated with a higher risk of exitus and need
for cardiological treatment, for this, NT-proBNPmight be a useful
biomarker for screening of potential patients with cardiological risk
or underlying cardiovascular conditions in the emergency room.

Keywords: NT-proBNP, biomarkers, emergency
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A case of aortic atresia, ventricular septal defect & normally
developed left ventricle, with disconnected right common
carotid & subclavian arteries
Danielle Gardner, Rosalind Williamson, Ramana Dhannapuneni and
Ram Ramaraj
Department of Cardiology and Cardiac Services, Alder Hey Children’s
Hospital, Liverpool, UK

Background and Aim: Aortic atresia is often associated with a hypo-
plastic left ventricle, but approximately 4-7% of patients with
aortic atresia develop a normal size left ventricle due to an associ-
ated ventricular septal defect (VSD). A Yasui operation, performed
in stages, can be used to maintain a biventricular circulation in
these patients. Good outcomes can often be achieved but cardio-
pulmonary bypass (CPB) typically involves cannulation of the
ascending aorta or innominate artery to preserve cerebral blood
flow during cardiac surgery.
Method:We report a rare case of aortic atresia and hypoplastic aortic
arch (HAA) associated with a large VSD, normally developed left
ventricle and disconnected right common carotid (RCCA) and
subclavian (RSA) arteries. The patient was antenatally diagnosed
and delivered at full term following induction of labour. A prosta-
glandin infusion was commenced and the patient was transferred
to the tertiary paediatric cardiac surgical centre. Postnatal
echocardiogram confirmed aortic atresia with a tiny ascending
aorta measuring 2-3mm and HAA, with retrograde aortic flow
perfusing the coronary arteries. The left common carotid arose
from the distal aortic arch; the ductal arch gave rise to the left sub-
clavian artery posteriorly. The RCCA and RSA were demon-
strated on echocardiogram, with retrograde filling of the RCCA
from head/neck vessels, but with no visible connection to the
aortic arch. Cross sectional imaging confirmed these findings.
Results: The patient was discussed in the joint congenital cardiac
meeting, considering possible surgical strategies and level of risk
associated with a tiny ascending aorta, but also the complex diffi-
culties that CPB would present with a disconnected RCCA and
RSA. The decision was made to offer compassionate medical care

only as any surgical strategies were felt to carry an unacceptably
high risk and low chance of a good result.
Conclusions: Surgical decision making in congenital heart disease is
complex and requires detailed, high quality echocardiographic and
often cross-sectional imaging to ensure decisions are made based
on the correct information. All aspects of the cardiovascular
anatomy need to be considered both in terms of the possibility
of surgical palliation or repair but also the practicalities of CPB
and the associated risk profile.

Keywords: Aortic atresia, hypoplastic aortic arch, disconnected
common carotid artery, disconnected subclavian artery,
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Comparative metabolomics in single ventricle patients
after fontan palliation: A strong case for a targeted
metabolic therapy
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Background and Aim: Most studies on Single-ventricle circulation
take a physiological or anatomical approach. Although there is a
coupling between cardiac contractility and metabolism, the meta-
bolic outlook in this patient population is very recent. Early find-
ings point to major metabolic changes, with both impaired glucose
and fatty acid oxidations in the cardiomyocytes. Also, Fontan
patients have systemic metabolic disorders such as abnormal glu-
cose metabolism and hypocholesterolemia.
Method: Our review compares the metabolism of the different
types of heart failures, as HfrEF, HFpEF, Right-sided HF (RV-
HF), as well as Non Failing Single-Ventricle (SV-NF) and
Single-VentricleHeart Failure (SV-HF), through a Pubmed search
of the literature on cardiac metabolism, published in English from
1939 to 2023.
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Results: Early evidence demonstrates that Single-ventricle is not
only a hemodynamic burden requiring staged palliation, but also
a metabolic issue. Deep alterations of fatty acid and glucose oxida-
tion, cellular respiration were found, resulting in metabolic insta-
bility, impaired energy production, which may be a cause of
circulatory failure. Stimulating KetoneOxidationmay be an effec-
tive treatment strategy for heart failure in patients with BV. Few,
but promising, clinical trials have been conducted thus far to evalu-
ate therapeutic ketosis with HF using a variety of instruments,
including Ketogenic Diet, Ketone Esters, and SGLT2 inhibitors.
Initial trial from a small cohort demonstrated favorable outcomes
for Fontan patients treated with SGLT2 inhibitors.
Conclusions:The rationale for a therapy targeting themetabolic dis-
orders seen in Single-Ventricle patients was analyzed. Inducing
cardiac ketolysis may provide an additional substrate for the sin-
gle-ventricle heart and pleiotropic effects of ketone bodies may
also be beneficial. To our knowledge, our review is the first to
highlight the therapeutic potential of ketosis in the therapy of
patients with single ventricle circulation.

Keywords: heart failure, Fontan, ketones, metabolism, single
ventricle

PP-219
Drug-nutrient interactions of 45 vitamins, minerals, trace
elements and aging-related cofactors with aspirin and
warfarin
David Renaud1 and Miriam Michel2
1Fundamental and Biomedical Sciences, Paris-Cité University, 75006
Paris, France - Health Sciences Faculty, Universidad Europea Miguel de
Cervantes, 47012 Valladolid, Spain - Fundacja Recover, 05-124
Skrzeszew, Poland; 2Department of Child and Adolescent Health,
Division of Pediatrics III—Cardiology, Pulmonology, Allergology and
Cystic Fibrosis, Medical University of Innsbruck, 6020 Innsbruck,
Austria

Background and Aim: Aspirin and warfarin are among the most
widely used prophylactic therapies in cardiology against thrombo-
embolic events. Drug-drug interactions are generally well known.
Less known are the drug-nutrient interactions, impede drug
absorption and altered micronutritional status.
Method: Our review is comparing the impact of aspirin and war-
farin on drug-nutrient interactions, based on a PubMed review of
the literature on micronutrient interactions with acetylsalicylic
acid (aspirin), or warfarin from 1936 to 2023.
Results: Both therapies might influence the micronutritional status
of patients through different mechanisms such as absorption, trans-
port, cellular use or concentration, excretion. Some of thesemech-
anisms could be investigated to potentiate the drug effects.
Scientific evidence on several essential micronutrients is scarce.
Study designs vary greatly, rendering it difficult to assess their clini-
cal relevance. Aspirin is generally recognized for altering micronu-
tritional status of C vitamin, E vitamin, iron, folate. It may also:
increase absorption of chromium; increase serum levels of magne-
sium; decrease serum levels of folate and ascorbic acid; increase uri-
nary excretion of ascorbic acid, thiamine, folate, calcium and
phosphorous; decrease urinary excretion of magnesium and
sodium; increase urinary excretion of ascorbic acid, thiamine

and folate, alters homeostasis of B12 vitamin, ascorbic acid, iron;
and be potentiated by folate, tocopherols, tocotrienols, or taurine.
Warfarin is generally recognized for altering micronutritional sta-
tus of K vitamin, and altered C vitamin, E vitamin, iron, magne-
sium and zinc status are controversial. It may not interact with iron,
nor magnesium, but may interact with polymorphism of folate
homeostasis, reduce folate levels through K-vitamin food avoid-
ance, have INR controlled in part by serum magnesium, and be
potentialized by niacin, tocopherols and tocotrienols
Conclusions: Drug-nutrient interactions are seen in both aspirin
and warfarin and could be managed through simple strategies
such as a risk stratification of drug-nutrient interactions specific
to the patient; a micronutritional status assessment as part of
the medical history; extensive use of the drug-interaction prob-
ability scale to reference little known interactions, and apply a
personal, predictive and preventive medical model using the
omics.

Keywords:micronutrient, micronutrition, micronutritional defi-
ciency, aspirin, warfarin
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Melas syndrome associated with congenital aortic stenosis:
A case report
Dhouha Kamoun, Amina Abdennadher, Nihed Bouzidi,
Rania Gargouri, Manel Charfi, Leila Abid, Amel Ben Hmed, Afef
Ben Thabet and Nedia Hmida
Departement of Cardiology an Neonatology, HEDI CHAKER
Hospital, SFAX, TUNISIA

Background and Aim: Mitochondrial encephalomyopathy, lactic
acidosis and stroke-like episodes (MELAS) is a rare mitochondrial
disease. It mainly affects nervous system and muscles, and it can be
associated with a congenital heart disease.
Method:we present the case report of a newbornwithMELAS syn-
drome and congenital aortic stenosis
Results: A preterm neonate was admitted to the neonatal Intensive
care unit. She was born by cesarean section at 34 weeks gestation,
to a 35-year-old-mother with hypothyroidism,sonsorineural hear-
ing loss,recurrent headaches and history of 2 sons affected by
MELAS syndrome. At birth, the newborn presented respiratory
distress requiring intubation. Physical examination revealed an
intense heart murmur with weak peripheral pulses. Laboratory
finding showed a severe metabolic acidosis (pH: 6.9, HCO3-:
10.6 mmol/l) with hyperlactacidemia (11,7 mmol/l).
Transthoracic echocardiography revealed congenial aortic stenosis
with severe biventricular hypertrophy, and post-capillary pulmo-
nary hypertension. Balloon aortic valvuloplasty was performed on
the 3 th day of life. But the newborn succumbed due to severe
hypoxemia. Considering family history, lactic acidosis and severe
hypoxemia, diagnosis of MELAS syndrome with cardiac involve-
ment in newborn was made.
Conclusions:Management of MELAS syndrome is largely sympto-
matic and should involve a multidisciplinary team. Patients with
associated cardiac injury have overall higher morbidity and
mortality.

Keywords: MELAS, aortic stenosis, mitochondiral diseace
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The circular shunt - a challenge in the management of
neonatal ebstein’s anomaly
Carmen Corina Suteu1, Diana Iurian2, Nicola Suteu3 and
Amalia Fagarasan1
1University of Medicine, Pharmacy, Sciences and Technology “George
Emil Palade”,Targu Mures, Romania & Department of Pediatric
Cardiology, Emergency Institute for Cardiovascular Diseases and
Transplantation, Targu Mures, Romania; 2Pediatric Cardiology
Department, Emergency Institute for Cardiovascular Diseases and
Transplantation, Targu Mures, Romania; 3University of Medicine,
Pharmacy, Sciences and Technology “George Emil Palade”,Targu
Mures, Romania

Background and Aim:Neonatal presentation of Ebstein`s anomaly
(EA) represents the most severe form of this condition, espe-
cially when it is associated with circular shunt (CS), a particu-
larly lethal situation when the right ventricle (RV) is unable
to generate forward pulmonary flow (RVFF) and there is severe
pulmonary regurgitation (PR). This creates a large volume
overload on the heart with low cardiac output. We review
our experience with management of neonates with EA associ-
ated with CS.
Method: Between January 2021 and January 2023 four neonates
with EA and CS were treated in our tertiary centre. The echocar-
diographic evaluation focused on: Carpentier type classification,
GOSE index, pulmonary valve (PV) annulus size, grade and peak
velocity of tricuspid regurgitation (TR), RVFF, presence and
degree of PR.
Results: The initial echocardiography revealed Carpentier B type,
GOSE II index (0.82/0.81/0.53), and normal PV size in 3 neo-
nates. Two of them were hemodynamically unstable immediately
after birth requiring mechanical ventilation (FiO2100%). The RV
pressure was over 30mmHg (37/42/61mmHg) in all cases. RVFF
was absent after birth, it commenced approximately 10 hours after
birth (1-24hours), with the association of Sildenafil andMilrinone.
In all cases serial echocardiographic evaluation revealed the appear-
ance of moderate PR. In the presence of large ductus arteriosus
(DA), all neonates developed CS, with elevated lactic acid levels
(3.6/5.3/6.2mmol/l). The CS was interrupted by the spontane-
ous/pharmacological closure of the DA, with the subsequent
reduction of PR, lactate normalization, and improvement of
hemodynamics. The fourth case, a full-term newborn, severe cya-
notic and hemodynamically unstable at birth, presented a more
severe EA anatomy: Carpentier C type, GOSE III (1.4), severe
TR, and low RV pressure (20mmHg). Severe PR was present
at birth. In the absence of RVFF detection, Prostaglandin infusion
was started. He developed a devastating CS with low cardiac out-
put (lactic acid:10.5mmol/l), with death within 24-hours after
birth, despite aggressive medical treatment with FiO2 100%,
iNO, Milrinone.
Conclusions: Severe anatomy causes severe physiology with unfav-
ourable results. Interruption of the CS is the immediate step to
secure systemic oxygen delivery, by eliminating the DA flow
(spontaneous closure or surgically). Aggressive treatment of pul-
monary hypertension promotes RVFF.

Keywords: Ebstein`s anomaly, circular shunt, neonate
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A rare encounter – group B streptococcus infective
endocarditis in a neonate with structurally normal heart
Diana Jecan Toader1, Camelia Margescu2, Andreea David2,
Simona Oprita3, Andrada Georgescu4, Catalin Cirstoveanu5,
Cristina Filip5 and Simona Sorana Cainap1
1Emergency Clinical Hospital for Children Cluj-Napoca Romania &
University of Medicine and Pharmacy “Iuliu Hatieganu” Cluj-Napoca
Romania; 2Emergency Clinical Hospital for Children Cluj-Napoca,
Romania; 3Nicolae Stăncioiu Heart Institute Cluj-Napoca, Romania;
4Neonatal Intensive Care Unit, Children’s Clinical Hospital Marie-
Sklodowska Curie Bucharest, Romania; 5Neonatal intensive care unit,
Children’s Clinical Hospital Marie-Sklodowska Curie Bucharest,
Romania & Carol Davila University of Medicine and Pharmacy,
Bucharest, Romania

Background and Aim: Infectious endocarditis (IE) is defined by the
colonization of cardiac valve endocardium by infections agents.
Sincemost cases occur in thepresenceof risk factors such as acquired
or congenital heart disease, only 4%of IE arise in infants<1 year old
with normal hearts. Although group B Streptococcus is a leading
cause of neonatal sepsis, IE caused by this pathogen in infants is
exceptionally rare, entailing a high morbidity and mortality rate.
Method: We present the case of a 20-day-old baby girl, with an
uneventful birth and no risk factors, admitted due to one-day-
old fever, lethargy, and lack of appetite.
Results: Upon admission, the clinical exam identified mild dehy-
dration. Laboratory investigations revealed mild leukocytosis with
neutrophilia, thrombocytopenia, and significantly elevated CRP
(21.30 mg/dl) and procalcitonin (97,83 ng/ml). Despite extensive
investigations, no infectious focus was identified. The case was
interpreted as neonatal sepsis and empiric antibiotic treatment with
Ampicillin, Gentamicin and Cefotaxime was initiated, with appar-
ent clinical and biological improvement over the next days. Blood
cultures identified the causative agent as Streptococcus agalactiae.
On the fourth day of hospitalization, the physical examination
identified a new diastolic murmur. This prompted the decision
to conduct an echocardiogram that revealed two masses on the
aortic valve, on the non-coronary cusp and on the right coronary
cusp, causingmoderate aortic insufficiency, with otherwise normal
cardiac architecture. Subsequent echocardiographic assessments
indicated a lack of reduction of the aortic mases, alongside with
progressive increase in aortic regurgitation, left ventricle dimen-
sions and a decline in LVEF to 44%, consistent with clinical
deterioration. The patient was transferred to ICU,where inotropic
therapy with Dobutamine and Milrinone was started, resulting in
an improved clinical picture. Due to the patient’s young age, the
group B streptococcus etiology, lack of reduction of the vegeta-
tions under antibiotic treatment, and progressive heart failure, sur-
gical therapy was proposed. The Ross procedure was performed,
yielding no postoperative complications and a favorable outcome.
Conclusions: Even in front of septic neonates without any known
risk factors, clinicians must remain vigilant for IE, as its manage-
ment is complex, and its prognosis is burdened by high morbidity
and mortality rates.

Keywords: Infectious Endocarditis, Neonatal Sepsis, Group B
Streptococcus
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Anthracycline effects on heart rate variability in children
with acute lymphoblastic leukemia: Early toxicity signs
Diana Raluca Lazar1, Simona Cainap2, Dana Maniu4, Cristina Blag3,
Madalina Bota3, Florin Leontin Lazar5, Alexandru Achim6, Marius
Cosmin Colceriu7 and Mihnea Zdrenghea8
1Department of Hematology, Iuliu Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania; Department of Pediatric Cardiology,
Emergency Hospital for Children, Cluj-Napoca, Romania; 2Department
of Mother and Child, Iuliu Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania; Department of Pediatric Cardiology,
Emergency Hospital for Children, Cluj-Napoca, Romania; 3Department
of Mother and Child, Iuliu Hatieganu University of Medicine and
Pharmacy, Cluj-Napoca, Romania; Department of Pediatric Oncology
and Hematology, Emergency Hospital for Children, Cluj-Napoca,
Romania; 4Biomolecular Physics Department, Faculty of Physics, Babes-
Bolyai University, Cluj-Napoca, Romania; 5Department of Internal
Medicine, Medical Clinic Number 1, Iuliu Hatieganu University of
Medicine and Pharmacy, Cluj-Napoca, Romania; 6Niculae Stancioiu
Heart Institute, Cluj-Napoca, Romania; 7Department of Functional
Biosciences, Discipline of Physiology, Iuliu Hatieganu University of
Medicine and Pharmacy, Cluj-Napoca, Romania; 8Department of
Hematology, Iuliu Hatieganu University of Medicine and Pharmacy,
Cluj-Napoca, Romania; Department of Hematology, Ion Chiricuta
Oncology Institute, Cluj-Napoca, Romania

Background and Aim: Anthracycline treatments are known to cause
cardiotoxic long term side-effects in cancer survivors. Recently, a
decrease in heart rate variability (HRV) has been identified in these
patients, signaling the autonomic dysfunction, and altered cardiac
fitness.
This study aimed at evaluating changes in HRV in children treated
with anthracyclines.
Method: A total of 35 consecutive pediatric patients with acute
lymphoblastic leukemia were evaluated by means of 24-hour
Holter ECG, at baseline and after reaching half the total cumula-
tive dose of doxorubicin equivalent (120mg/m2). Both time-
domain and frequency-domain parameters of HRVwere assessed,
as well as any arrhythmic episodes, bradycardia, and tachycardia
percentages.

Results: Results have shown a significant decrease in both time
domain and frequency domain HRV parameters, following
anthracycline treatment. Low-frequency (LF) to high-frequency
(HF) parameters ratio, also displayed a significant difference (p=
0.035), suggestive of an early cardiac autonomic dysfunction. Of
note, none of the patients presented symptoms of heart disease,
elevated troponins, and only two patient presented echocardio-
graphic signs of diastolic disfunction. In conclusion, the present
study has shown that cardiac autonomic nervous system regulation
is compromised in children treated with anthracyclines even
before reaching the total cumulative dose.
Conclusions: Our findings emphasise the importance of cardiac
monitoring during the oncological treatment, as HRV parameters
could be used to determine early cardiotoxicity signs and need for
treatment. Further studies are needed to establish the exact impli-
cations of these results for the long-term cardiac function and car-
diotoxicity prophylaxis.

Keywords: cardiotoxicity, heart rate variability, childhood
cancer, early cardiac dysfunction
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Integrated school-based screening for rheumatic heart
disease and dental caries in MOZAMBIQUE
Euridsse Amado1, Edna Lichucha2, Zakir Ossman1, Keila Jamal3,
Adjine Mastala1, Lene Thorup4, Carlos Soares5, Roland N’gueta6,
Ana Mocumbi1 and Ana Mocumbi2
1Instituto Nacional de Saúde, Vila de Marracuene, Provincia de Maputo,
Moçambique; 2Campus Universitário, Universidade Eduardo Mondlane,
Maputo, Moçambique; 3Mozambican Institute of Health Research and
Education; 4Department of Cardiothoracic Surgery, Copenhagen
University Hospital – Rigshospitalet, Denmark; 5Department at
Universidade Federal de Uberlândia, Brazil; 6Felix Houphouët Boigny
University of Abidjan, Senior Cardiologist at Abidjan Heart Institute,
Ivory Coast

Background and Aim: Rheumatic heart disease (RHD) and dental
caries (DC) disproportionately affect children and young adults
in sub-Saharan countries, with major impact on schoolchildren’s
health and education. DC in children with RHD constitutes an
important risk for fatal complications. Our study aimed at assessing
the feasibility of simultaneous RHD and DC screening in school
environment.
Method: March 20–24, 2022, we performed an observational
descriptive study of schoolchildren in a public school in Maputo
City, Mozambique. RHD screening involved two stages: first, a
physical examination (including cardiac auscultation and direct
observation of the oral cavity), and second, an abbreviated echo-
cardiography performed by a cardiologist. Rapid testing for group
A Streptococcus (GAS) was done to every eighth child in the class-
room and for those with signs suggesting recent infection, in accor-
dance with the study protocol developed for screening. A
multidisciplinary team collected the data. Data were analyzed
using descriptive statistics.
Results: A total of 954 students (median age 9; range 6–15) were
screened. One hundred and twenty-five participants were eligible
for a rapid antigen test, of which 6 (4.8%) tested positive. On clini-
cal evaluation 52 children (5.3%) presented a heart murmur.
Echocardiography on 362 children showed borderline RHD in
35 children and definite RHD in 2 (0.6%); 1 child had a ventricular
septal defect. Dental cavities were present in 444 (48.4%), despite
904 out of 917 students reporting brushing of their teeth once to
three times daily (98.6%).
Conclusions: School-based integrated oral and cardiovascular
screenings and use of rapid tests for GAS carriage provide crucial
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information to create customized preventive strategies for rheu-
matic fever (RF) and RHD in low- and middle-income countries
(LMICs), in addition to detecting children at very high risk of bac-
terial endocarditis. The sustainability of such interventions and
acceptability by health providers needs to be assessed.

Keywords: Integration, rheumatic heart disease, dental caries,
schoolchildren

PP-227
Evolution of cardiac involvement in patients with multi-
system inflammatory syndrome in children (MIS-C)
Ester Morcillo García1, Gemma Giralt García1, Ferran Gran Ipiña1,
Queralt Ferrer Menduiña1, Paola Dolader Codina1, Carolina
Judga Corrales1, Andrea Bueno Gómez1, Pedro Betrián Blasco2 and
Ferran Rosés Noguer1
1Department of Paediatric Cardiology, Hospital Universitari Vall
d’Hebron, Vall d’Hebron Barcelona Hospital Campus, Passeig Vall
d’Hebron 119-129, 08035 Barcelona, Spain; 2Department of Paediatric
Interventional Cardiology, Hospital Universitari Vall d’Hebron, Vall
d’Hebron Barcelona Hospital Campus, Passeig Vall d’Hebron 119-129,
08035 Barcelona, Spain

Background and Aim: The aim of the study was to determinate the
course of the cardiovascular involvement in patients with
Multisystem Inflammatory Syndrome inChildren (MIS-C) secon-
dary to coronavirus 2 (SARS-CoV-2) infection.
Method: A prospective and retrospective observational study was
carried out on patients under 18 years of age who met clinical cri-
teria for MIS-C (With or without a confirmed diagnosis of
COVID- 19) in a tertiary hospital. The study was based on
ECG, echocardiographic evaluation, laboratory test supplemented
with MRI or other studies when necessary.
Results: A total of 22 patients (median age 7.4 years, 64% boys)
were hospitalized an average of 20,4 days, (longest 182 days).
Half of them had relevant personal history (1 Graves’ disease, 2
operated esophageal atresia and 4 had an underlying congenital
heart disease). All of them had elevated inflammatory biomarkers:
Serum D-dimer, C-reactive protein, NT-ProBNP and dehydro-
genase lactate in the 100%, interleukin - 6 (95%) procalcitonin
(90%), leukocytosis (63%). Among then, 64% had cardiovascular
system involvement: 31,8% had decreased left ventricular ejection
fraction, 27% pericardial effusion, 23% valvular insufficiency
(atrioventricular valves), 8% alterations in baseline ECG and there
was only one case of arrhythmia (supraventricular tachycardia).
Coronary involvement (moderate aneurysm) was found in only
one patient. MRI was performed in 6 patients with myocarditis
data in 3 of the 6 studies. 68% of the cases were admitted to the
Paediatric Intensive Care Unit (predominantly females and most
extreme age groups) requiring vasoactive drugs up to 50%.
Only one patient needed to be supported with Extracorporeal
Oxygenation Membrane and unloading atrial septostomy with
stent. Most of these abnormalities improved within a few days.
No patient died, 100% were discharged home. Subsequent fol-
low-up was completed by 95% of the sample, with resolution
of the recorded heart failure and coronary involvement. There
were no readmissions.
Conclusions: Data suggest that cardiac involvement is common in
children affected byMIS-C. However, the prognosis appears to be
favorable with very low mortality despite frequent multisystem
involvement. In our serie, the results are similar to others published
in multicenter studies, except that we found a lower rate of coro-
nary aneurysm.

Keywords: COVID-19; Kawasaki disease; acute heart failure in
children; coronary artery aneurysm; myocarditis, paediatric
inflammatory multisystem syndrome temporally associated with
SARS-CoV-2
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Appearances can be deceiving – a rare case of total
anomalous pulmonary venous return associated with
ALCAPA
Evelyn Maria Kecskes1, Diana Jecan6, Ali Jassar1, Simona Antoniu1,
Eliza Cinteza6, Andrada Georgescu4, Cosmina Mihalcea4,
Youssef Tammam2, Irina Margarint2, Eliza Golubeanu3, Cristina Filip6

and Catalin Cirstoveanu5
1Department of Pediatric Cardiology ‘Marie S. Curie’ Emergency
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Cardiac Surgery ‘Marie S. Curie’ Emergency Children’s Hospital,
Bucharest, Romania; University of Medicine and Pharmacy “Carol
Davila”; 3Department of Cardiac Intensive Care Unit ‘Marie S. Curie’
Emergency Children’s Hospital, Bucharest, Romania; 4Neonatal
Intensive Care Unit ‘Marie S. Curie’ Emergency Children’s Hospital,
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Medicine and Pharmacy “Carol Davila”; 6Department of Pediatric
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Background and Aim: We describe the case of an infant diagnosed
with anomalous left coronary artery emerging from the pulmonary
artery (ALCAPA) after successful surgical repair of infracardiac total
anomalous pulmonary venous return (TAPVR).This associationof
heart lesions is a very rare entity and to our knowledge there is only
one other similar case described in the literature.
Method: Multiple imagistic and angiographic exams were per-
formed in order to establish the final diagnostic and the adequate
course of treatment.
Results: The baby was transferred in our unit with a diagnosis of
TAPVR for further investigations and treatment. Upon admission
the echocardiography revealed non obstructive infracardiac
TAPVR. The right coronary artery had a normal origin and course
by both two-dimensional imaging and colorDoppler. The left coro-
nary artery appeared to have a normal origin by two-dimensional
imaging but was not clearly seen by color Doppler, while the
ECG showed no signs of ischemia. In post operative setting the
patient continued topresent respiratory distress syndrome andhemo-
dynamic instability while his echocardiography demonstrated a
dilated left ventricle with severe dysfunction, severe mitral regurgita-
tion andendocardial fibroelastosis.The left coronary arteryoriginated
from the pulmonary artery and had retrograde flow while the ECG
showed ischemic changes. The findings prompted cardiac catheteri-
zation which subsequently confirmed the diagnosis. Afterwards the
patient underwent successful reimplantation of the coronary artery
and went on ECMO support for 10 days. The patient continued
to present severe hemodynamic instability despite adequate inotrope
support and eventually died because ofmultiple systemorgan failure.
Conclusions: Although ALCAPA is a rare heart defect and it can be
difficult to diagnose, the presence of a left-to-right shunt elevating
pulmonary artery pressures or resistance can make it even more
challenging to diagnose. Hence it is of upmost importance to have
adequate coronary imaging both in two-dimensional echocardi-
ography and color Doppler with serial evaluations.

Keywords: anomalous left coronary artery emerging from the
pulmonary artery, ALCAPA, total anomalous pulmonary venous
return, TAPVR
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Cardiac manifestations in a cystic fibrosis adolescent:
Unveiling a diagnostic challenge
Fábia Rodrigues1, Mariana Pereira Santos2, Maria Inês Oliveira1, Ana
Lúcia Cardoso1, Isabel Sá2, Filipa Vila Cova4, Cláudio Henriques4,
António Pinheiro Vieira2, Sílvia Álvares2 and Telma Barbosa3
1Pediatric Department, CMIN-CHUdSA, Porto, Portugal; 2Cardiology
Department, HSA-CHUdSA, Porto, Portugal; 3Cystic Fibrosis
Reference Center, CHUdSA, Porto, Portugal; 4Pediatric Cardiology
Department, CMIN-CHUdSA, Porto, Portugal

Background and Aim:Cystic fibrosis (CF) is an autosomal recessive
genetic condition characterised by the production of thick and
sticky mucus, mainly affecting the respiratory, digestive, and
reproductive systems. Although primarily recognized as a pul-
monary disorder, emerging evidence suggests involvement of
the CFTR protein (the underlying affected protein in CF) in
the cardiovascular system. Postmortem studies in CF patients
revealed cardiac structural changes, including ventricular fibro-
sis, lymphoedema, necrosis, and myocarditis. Other noteworthy
literature findings include right ventricular hypertrophy and
dilatation, prevalent in both adult and paediatric populations
with CF.
Method: We present the case of a 16-year-old male with CF
(homozygous F508del mutation) with chronic Burkholderia cepa-
cia infection and moderate lung function reduction, who had
recently migrated from Brazil to Portugal. Upon admission to
the Paediatric ward for treatment of a pulmonary exacerbation,
the patient exhibited frequent ventricular and supraventricular
extrasystoles, prompting a comprehensive cardiology evaluation.
Despite lung function deterioration and cardiac changes, no exer-
cise intolerance was reported. Echocardiogram showed mild sys-
tolic dysfunction (LVEF 52%). Holter monitoring revealed 9%
isolated ventricular extrasystoles and 15% isolated supraventricular
extrasystoles. Cardiac MRI demonstrated normal biventricular
dimensions and function with small (point-like) non-ischemic late
gadolinium enhancement foci located in the basal mid-septal (RV
insertion zone), basal anterior, basal mid-inferior and mid-lateral
segments.
Results: Given the patient’s origin in Brazil and epidemiological
considerations, Chagas disease was suspected but ruled out
through negative T. cruzi testing. Other diagnostic hypotheses
included previous, unnoticed myocarditis and/or concurrent
CF-related cardiac involvement. He was recently started on elex-
acaftor/tezacaftor/ivacaftor (which specifically targets the under-
lying CF protein defect) and heart rate has been controlled under
atenolol.
Conclusions: This case explores the intricate relationship between
CF and cardiac manifestations, emphasising diagnostic challenges.
This presentation aims to underscore a potential impact of CFTR
modulator therapy on CF in this patient. Given the pre-existing
cardiac changes, we advocate for a particularly cautious approach
during treatment initiation, while remaining open to the prospect
of revealing potential beneficial effects. The observed complexity
of this case emphasises the necessity of a holistic approach to CF
care, integrating cardiac considerations into diagnostic and thera-
peutic strategies.

Keywords: Cystic fibrosis, Diagnostic Challenges, Holistic
Health
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Multiple giant aneurysms in infants with kawasaki disease
Gábor Simon1, Nikoletta Kosztopulosz2, Zsuzsanna Kormos3,
Kornélia Simon4, Éva Kis1, Zsófia Perjés1 and László Ablonczy1
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Center, Budapest, Hungary; 2László Velkey Child Health Center,
Miskolc, Hungary; 3Heim Pál National Institute of Pediatrics, Budapest,
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Székesfehérvár, Hungary

Background and Aim: Kawasaki disease (KD) is the most common
vasculitis syndrome with coronary artery involvement in young
childhood. However, forms with multiple giant aneurysms are
rare. The authors would highlight the problems caused by this
condition.
Method:We present the cases of three patients treated in our insti-
tution. The initial care and the studies performed during the fol-
low-up are detailed.
Results:

1. The 11 years old boy developed KD at the age of 3
months. On echocardiography both the right and left
coronary arteries were involved. The giant aneurysm
on the right coronary artery regressed, while the scarifica-
tion of the string of pearl-like dilatations on the LAD (left
anterior descending) resulted in subtotal occlusion.
Follow-up is performed by ultrasound, CT and dobut-
amine stress echo. He did not require any intervention.
Ten years after he is on aspirin therapy.

2. The 1-year-old boy had KD at the age of 4 months.
Echocardiography 1 week after the onset showed right
coronary dilatation and giant aneurysms on the LAD
and CX (circumflex) coronaries. The abnormalities con-
firmed by the initial CT one month after the first symp-
toms showed moderate regression on coronary
angiography performed during the follow-up at the age
of 1 year. Currently, the child is receiving thrombocyte
aggregation inhibitor and anticoagulant therapy. No sur-
gical or catheter intervention was necessary.

3. The 9 months old boy developed symptoms of KD at the
age of 5 months. All coronaries were affected. 1 month
after the onset CT angiography showed dilation of all
the left main, LAD and CX coronaries. A string of
pearl-like aneurysm was depicted on the right coronary.
During follow-up giant aneurysms were observed in all
the three vessels. There are no symptoms of myocardial
ischemia. He is receiving thrombocyte aggregation
inhibitor and anticoagulant treatment. Surgical or inter-
ventional therapy was not an option for him either.

Conclusions:All three patiets are alive. In the cases of the two youn-
ger children the course is still a question. Based on our experience
and literature data, mainly drug therapy is available for Kawasaki
disease in infancy. Surgical or interventional therapeutic options
are limited in this age.

Keywords: Kawasaki disease, giant aneurism, infancy, multiple
coronary involvement
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What does meningoechephalitis look like at a conference
like this?
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Zubizarreta Zamalloa1, Itsaso Sáez González1, Víctor Vidal Alba1,
Patricia Peña Torre1, Nerea Rodríguez Cano1, Aitor San
Martín Sagarzazu1, Lara Ruíz Ramón2, Leire Urrutia Rodríguez2,
Javier Fernández Aracama1 and Elisa Garrote Llanos1
1Paediatric Cardiology Section, Pediatrics Service, Hospital University of
Basurto, Bilbao (Basque Country, Spain); 2Paediatric Cardiology
Section, Pediatrics Service, Hospital University of Cruces, Barakaldo
(Basque Country, Spain)

Background and Aim:Bacterial endocarditis is a low incidence entity
in pediatric age, especially on native valve, and specially without
associated congenital heart disease. It involves the formation of a
thrombus or vegetation that can injure the endocardial or valve
tissue, as well as embolize to distant extracardiac territories. The
presentation is usually non-specific, following a subacute course
in which fever and constitutional syndrome are the most frequent
clinical expression and, although they may be accompanied by
complications, these are a very rare mechanism of onset of the dis-
ease. We present the case of a 9-year-old male who came to the
emergency room with high fever and acute neurological symp-
toms (decreased level of consciousness, meningeal irritation and
decreased focal strength of 48 hours of evolution) in which a right
fronto-temporal ischemic lesionwas observed prior to echocardio-
graphic visualization of vegetation in the anterior leaflet of the
mitral valve secondary to bacterial endocarditis due to
“Staphylococcus aureus”. Despite the prompt broad-spectrum
antibiotic coverage and the sensitivity of the causative germ (sen-
sitive to cloxacillin, clindamycin and vancomin), the patient suf-
fered an early valve perforation (first 12 days of admission) and,
consequently, severe mitral valve insufficiency that has required
prosthetic valve replacement in the first 2 months of evolution.
Method: Unique tertiary hospital centre case report
Results: Staphylococcus aureus complicated endocarditis whose
onset corresponded to an acute cerebral isquémic embolic
complication.
Conclusions: Although it is not frequent, bacterial endocarditis can
debut with one of the extracardiac complications

Keywords: Native valve, embolism, endocarditis, perforation,
Staphylococcus

PP-234
Cardiovascular phenotyping of children and adolescents
with post-covid syndrome (PCS) at the time of diagnosis
Hosan Hasan1, Dagmar Hohmann1, Klea Hysko1, Sarah Ibahrine1,
Valeria Skeries2, Katharina Dold2, Gesa Hellen Pöhler3, Diane Renz3,
Martin Wetzke2 and Georg Hansmann4
1Department of Pediatric Cardiology and Critical Care, Hannover
Medical School, Hannover, Germany; 2Department of Pediatric
Pulmonology, Allergology and Neonatology, Hannover Medical School,
Hannover, Germany; 3Department of Diagnostic and Interventional
Radiology, Hannover Medical School, Hannover, Germany;
4Department of Pediatric Cardiology, Friedrich-Alexander-University
Erlangen-Nürnberg, Erlangen, Germany

Background and Aim: Post-COVID Syndrome (PCS) is an emerg-
ing, highly relevant topic in public health and a condition that neg-
atively affects quality of life and educational/work performance at
all ages. To date, there is hardly any robust data on cardiac function
in PCS (Long-COVID) available, particularily not in children and
adolescents. The aim of our study is to pursue deep cardiovascular

phenotyping in pediatric patients with PCS at baseline, using car-
diac MRI and echocardiography, including strain/tissue tracking
analysis.
Method: Prospective, single center cohort study at Hannover
Medical School, Germany (10207_BO_K_2022). PCS was
defined as follows: persistent symptoms such as reduced physical
performance, poor concentration, mood symptoms, headaches,
sleep disorders and dysosmia, for at least 12 weeks after PCR-con-
firmed SARS-CoV-2 infection. A total of 42 patients (age 9-18
years, 26 female) and 20 age/gender matched healthy controls
(age 8-18 years, 12 female) were enrolled. All patients had persis-
tent PCS-typical symptoms as defined above. Baseline data collec-
tion consisted of 12-lead EKG, protocol-driven echocardiography
(echo), including tissue Doppler echo and biventricular strain
analysis (TOMTEC, Philips; data pending), and cardiac MRI,
including cine mass/volumes quantification in SAX and tissue
tracking (strain) analysis of the RV and LV (cvi 42). Baseline labo-
ratory studies included serum NTproBNP and troponin c.
Results: MRI-derived RV global radial strain (RVGRS) was sig-
nificantly decreased (22.6±6.4 vs 26.8±6.9%; p=0.02), and RV
mass index (19.1±3. vs 16.8±3.1 g/m2; p=0.008) increased in
LCS patients vs. controls. Children with PCS also tended to have
mildly reduced RVEF (50.9±5.1 vs. 53.1±3.6%; p>0.05) and RV
circumferential strain (-13.5±3.5 vs. -15.0±2.8%), and slighty
increased RVESV (45.1± 9.6 vs. 42.2±7.9%; p>0.05). In contrast,
MRI-derived LV variables (LVEV, LVEDV, LVESV, LV mass),
including tissue tracking (strain) analysis (LVGLS, LVGCS,
LVGRS), revealed similar values in PCS and control subjects.
EKG and echo data analysis is underway.
Conclusions: Post-COVID syndrome (Long-COVID) was associ-
ated with mildly decreased radial RV contractility (RVGRS) and
moderate RV hypertrophy in our pediatric PCS cohort. In con-
trast, LV contractility (strain) and mass were not affected. Whether
the aforementioned RV alterations are causal for the reported
cardiopulmonary exercise limitations in pediatric PCS is
unknown, and should be investigated further.

Keywords: Post-COVID, Long-COVID, COVID-19, cardiac
function, MRI, children
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The use of automated analysis of the audio signals of the
heart in the diagnosis of structural heart disease in children
Ida Papunen1, Kaisa Ylänen2, Oliver Lundqvist3, Martin Porkholm3,
Otto Rahkonen4, Ilkka Jaakkola4 and Tuija Poutanen2
1Tampere Center for Child, Adolescent and Maternal Health Research,
Faculty of Medicine and Health Technology, Tampere University,
Tampere, Finland; 2Tampere Center for Child, Adolescent and Maternal
Health Research, Faculty of Medicine and Health Technology, Tampere
University, Tampere, Finland; Department of Paediatrics, Tampere
University Hospital, Tampere, Finland; 3AusculThing Oy, Espoo,
Finland; 4AusculThing Oy, Espoo, Finland; Department of Pediatric
Cardiology, New Children’s Hospital, University of Helsinki and
Helsinki University Hospital, Helsinki, Finland

Background and Aim: Our aim was to investigate the ability of the
artificial intelligence (AI) -based algorithm to identify a benign
murmur from a pathological one.
Method: An AI -based algorithm was developed by fine-tuning a
state of the art speechmodel using heart sound recordings collected
at five university hospitals in Finland. Data collected from 1413
patients were used in training the model. The corresponding heart
condition was verified using ultrasound. In the second phase of the
study, patients referred to Helsinki University Hospital (HUS) due
to a heart murmur were prospectively analyzed first with an
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algorithm and compared with clinical evaluation and
echocardiography.
Results: Heart sounds of 98 pediatric patients were included. The
algorithm identified 72 (73.5%) of the heart sounds as normal and
26 (26,5%) as abnormal. The echocardiography was normal in 63
(64,3 %) and abnormal in 35 (35.7 %) children (Table 1). The algo-
rithm recognized abnormal heart sounds in 24/35 and normal
heart sounds with normal echocardiography in 61/63 children.
The details of algorithm analysis are presented in table 2. The con-
fidence level of the algorithm analysis was confident in 92 (93.9%)
and uncertain in 6 (6.1%) cases. When the murmur was audible,
the sensitivity and specificity of the algorithm were 85.7% (24/
28) and 96.7% (59/61) (p<0.001), respectively (Table 3). The
average probabilities of defect (set by the algorithm) were 0.147
(0.028-0.265) and 0.810 (0.788-0.991) in children with normal
and abnormal echocardiography and an audible murmur,
respectively.
Conclusions: The algorithm was able to distinguish a murmur
caused by a heart defect from a benign murmur with good sensi-
tivity and specificity. Some of the structural heart defects do not
cause a murmur and are thus not recognizable by the algorithm.
Further research is needed on the use of the algorithm in screening
for heart murmurs in primary health care among children.
Innocent murmurs burden healthcare and this algorithm could
be used in the future to screen those pediatric patients who need
an ultrasound examination of the heart.

Keywords:AI, heart murmur, congenital heart defect, validation,
heart sounds
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Marfan’s syndrome: an overview
Inês Araújo Oliveira1, Ana Miguel Capela2, Cláudio Henriques1, Filipa
Vila Cova1, Cláudia Falcão Reis2, Sílvia Álvares1 and Sílvia Álvares3
1Pediatric Cardiology Department, Centro Materno-Infantil do Norte,
Centro Hospitalar Universitário de Santo António; 2Medical Genetics
Department, Centro de Gnética Médica Jacinto Magalhães Centro
Hospitalar Universitário de Santo António; 3Unit for Multidisciplinary
Research in Biomedicine(UMIB)/ Instituto de Ciências Biomédicas Abel
Salazar (ICBAS)/ Universidade do Porto

Background and Aim:Marfan syndrome (MFS) is a rare genetic dis-
order with autosomal dominant inheritance, caused by pathogenic
variants in the fibrillin-1 (FBN1) gene, causing defective microfi-
brillar organization and function in multiple tissues and organs.
Around 75% of individuals with MFS have an affected parent
and in 25% of cases FBN1 pathogenic variants occur de novo.
The most prominent manifestations are aortic root (AO) dilation,
mitral valve prolapse (MVP), ectopia lentis and skeletal abnormal-
ities. Diagnosis is based on the Ghent II nosology. MFS is the most
common cause of aortic aneurysm in children. Whereas surgical
therapy remains the primary treatment to prevent aortic compli-
cations, medications that reduce hemodynamic stress on the aortic
wall, such as β blockers or angiotensin receptor blockers may slow
or prevent aortic growth. Our aim is to describe the cardiac fea-
tures andmolecular data of a pediatric population ofMFS followed
in a tertiary center.
Method: Descriptive retrospective review of patients’ records.
Results: The study includes 25 patients with MFS, 56% male, with
a median age at presentation of 9.8 years (minimum: 2.3 years,
maximum 16.4 years) and a median follow up of 5 years. Eight
patients (31%) had a family history of MFS and 6 were first referred
due to an affected parent. All patients underwent FBN1 testing,
and 18 patients (72%) exhibited a variant in FBN1. Throughout
the follow-up period, 16 cases (61%) presented aortic root dilata-
tion (zscore≥2.5), 19 cases (73%) exhibited ascending aorta dilata-
tion and 14 cases (54%) demonstrated mitral valve prolapse and
mitral regurgitation. Major manifestations in other organs com-
prised ectopia lentis (44%) and musculoskeletal abnormalities
(16% underwent orthopedic surgery). Medical therapy was insti-
tuted in 16 patients (61%), and one underwent multiple open-
heart surgery. No deaths were reported during the follow-up.
Conclusions: Early diagnosis and timely intervention are imperative
to mitigate subsequent morbidity and mortality in cases of MFS
among paediatric patients. Also, these patients should be managed
using a multidisciplinary approach. This cohort underscores the
importance of referring paediatric-aged first-degree relatives of
individuals with MFS. This proactive approach is essential as these
individuals are at heightened risk for aortic dissection and sudden
death.

Keywords: Marfan, genetic, cardiac features
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Heart challenges in an adolescent patient with bulbar and
spinal muscular atrophy
Iulia Rodoman1, Victoria Sacara2 and Ina Palii1
1Pediatric Cardiology Department, Institute of Mother and Child,
Chisinau, Republic of Moldova; 2Human Genetic Laboratory, Institute of
Mother and Child, Chisinau, Republic of Moldova

Background and Aim: According to contemporary literature, rare
individuals with bulbar and spinal muscular atrophy (BSMA)
develop heart disease, characterized by ST-segment abnormalities,
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Brugada syndrome, dilative cardiomyopathy, or sudden cardiac
death.
Method:we present case study, describing neurological and cardiac
data of a patient diagnosed with BSMA.
Results: A 14-year-old adolescent was admitted to our Pediatric
department, presenting with a history of proximal muscle atrophy,
ubiquitous muscle cramps, general myalgias, and postural tremors
since the age of 7. He also reported a progressive decline in mobil-
ity and fine motor control, as well as dysarthria and high CK level
in medical history (>800U/L). Neurological assessments revealed
progressive muscle weakness, predominantly affecting the bulbar
and spinal regions, consistent with the BSMA diagnosis, which
was subsequently validated through genetic investigations. Two
months later, the patient presented with newly emerged symp-
toms, including fatigue, dyspnea, and palpitations, indicative of
heart failure functional class III. Clinical and instrumental cardio-
logic investigations were conducted to comprehensively assess the
cardiac status of the patient. Electrocardiogram findings demon-
strated sinus rhythm with tachycardia (115 bpm, >98P according
to age), small Q-waves in II, III, and aVF, QRS width of 90 ms,
coved ST-segment elevation in right precordial leads (V1–V3),
early repolarization pattern in II, aVR and aVF, normal QTc of
380 ms. The echocardiography revealed characteristics in line with
dilated cardiomyopathy, encompassing ventricular dilation
(LVEDD 55 mm), compromised systolic function (EF 20%),
and the presence of pericardial effusion distributed around the
heart (0.8–1 cm). The neurologists and cardiologists in our multi-
disciplinary team worked together to enhance the quality of care
for the patient, starting a therapeutic regimen with steroids, beta-
blockers, digoxin, ACE inhibitors, and diuretics. Over time, the
patient’s respiratory function deteriorated, necessitating the instal-
lation of a tracheostomy. Subsequently, the patient was transferred
to a palliative care unit.
Conclusions: This clinical case underscores the significance of vigi-
lance for cardiac involvement in adolescents diagnosed with
BSMA, which shows abnormal electrocardiograms and structural
anomalies, potentially contributing to an elevated susceptibility to
sudden death. These observations underscore the crucial role of
routine ECG screening and consideration of transthoracic echo-
cardiography to evaluate cardiac risk factors in their health
management.

Keywords: Bulbar and spinal muscular atrophy, cardiac involve-
ment, adolescent health, dilated cardiomyopathy
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Heart rate and blood pressure patterns in duchenne
muscular dystrophy
Iulia Rodoman1, Victoria Sacara2, Alexandr Dorif2 and Ina Palii1
1Pediatric Cardiology Department, Institute of Mother and Child,
Chisinau, Republic of Moldova; 2Human Genetic Laboratory, Institute of
Mother and Child, Chisinau, Republic of Moldova

Background and Aim:Duchennemuscular dystrophy (DMD) results
in disability, respiratory issues, and heart failure. Numerous aspects
of the pathophysiology related to cardiovascular system involve-
ment remain unclear. The study’s objective was to evaluate alter-
ations in heart rate and blood pressure among boys with
dystrophinopathy.
Method:We examined clinical data from the initial cardiology visits
of 50 genetically confirmed DMD patients, aged 3.0 to 17.9 years.
Notably, none were on cardiac medication, irrespective of their
ages and disease stages. Throughout their ambulatory follow-up
appointments, heart rate (HR) was assessed via pulsoximetry,

and blood pressure (BP) was recorded using the oscillometric
method. Normalization of measurements (z-scores) was per-
formed using the Boston Children’s Hospital Z-score. Results
are presented as mean ± standard deviation. Statistical analyses
involved the application of Pearson correlation to explore relation-
ships within the dataset.
Results:The average HRwas 107.92±14.89 (69.0 – 132.0) and the
calculated z-score 2.07 ±1.03 (0.16 – 3.87). In 44 (88%) cases sinus
tachycardia was diagnosed. The tachycardia prevalence was
dependent on age (r = 0.752, p < 0.01). Only benign arrhythmias
were found. SBP was 110±15 mmHg (73.7±23.88 percentile; z-
score -0.69±1.0) and DBP 60±5 mmHg (68.8±13.2 percentile; z-
score 0.49±0.42), anormal in 10% and 4% ofmeasurements respec-
tively. High SBPwas found in patients on steroid therapy, and SBP
values did not indicated low values at all. The correlation analysis
reveals a modest positive relationship between the z-score of SBP
and age (r = 0.277, p = 0.051), and, in contrast, the z-score of DBP
demonstrates a negligible and statistically non-significant negative
correlation with age (r = -0.082, p = 0.573).
Conclusions: These findings offer insights into cardiovascular
dynamics in DMD, highlighting sinus tachycardia prevalence,
and raising questions about its etiology - whether it is a compen-
satory mechanism to heart failure or progressive autonomous dys-
function. Additionally, the study reveals age- and treatment-
related blood pressure variations. Further research is needed to
enhance our understanding of these relationships and their clinical
implications.

Keywords: Duchenne muscular dystrophy, arrhythmia, blood
pressure variations
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Improving outcomes in neonatal enterovirus myocarditis
Jack J C Gibb1, Khuen F Ng2, Dirk G Wilson3, Andrew Salmon3,
Marion Roderick4, Peter Davies5, Siske Struik4, Abhishek Oswal6,
Peter Miur7 and Georgia Spentzou1
1Department of Paediatric Cardiology, Bristol Royal Hospital for
Children, Bristol, United Kingdom; 2Department of Paediatric Infectious
Disease, Noah’s Ark Hospital, University Hospital of Wales, Cardiff,
United Kingdom; 3Department of Paediatric Cardiology, Noah’s Ark
Hospital, University Hospital of Wales, Cardiff, United Kingdom;
4Department of Paediatric Infectious Disease, Bristol Royal Hospital for
Children, Bristol, United Kingdom; 5Department of Paediatric Intensive
Care, Bristol Royal Hospital for Children, Bristol, United Kingdom;
6Department of Paediatric Cardiology, Evelina Children’s Hospital,
London, United Kingdom; 7UK Health Security Agency South West
Regional Laboratory, Bristol, United Kingdom

Background and Aim: Neonatal enterovirus myocarditis (NEM) is
uncommon and has a high mortality rate. Published literature
states less than two thirds survive and approximately half requiring
extra corporal membrane oxygenation (ECMO). Between July
2022 and March 2023, a spike of cases were managed in intensive
care units (ICUs) in the South West of England and South Wales
with an aggressive antiviral and anti-inflammatory strategy. We
describe presentation and outcomes of this cohort and all historical
cases from the previous two years.
Method: All children aged less than 30 days with a clinical diagnosis
of myocarditis and positive polymerase chain reaction for entero-
virus admitted to ICUs in Wales and the Southwest of England
between March 2021 and March 2023 were identified and
included.
Results: Fourteen neonates met inclusion criteria: 12 from the con-
temporaneous cohort; two historical cases retrospectively
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identified. All cases presented at nine to 24 days of life with short
histories of dyspnoea, poor feeding and cardiogenic shock and
required inotropes before transfer to ICU. At presentation, lactate,
troponin-T, NT-pro brain-type natriuretic peptide and ferritin
levels were universally significantly elevated. Electrocardiograms
met criteria for myocarditis and echocardiograms demonstrated
structurally normal hearts with severe left ventricular dysfunction
and hypokinetic or akinetic left ventricular free walls. 11 of 12
contemporaneous cases were treated with combinations of anti-
viral and immunomodulatory medications (intravenous immuno-
globulin, methylprednisolone, anakinra, pocapavir); all survived.
Of the three cases not treated (one contemporaneous, two histori-
cal), one (33%) survived (p-value for difference=0.0048, 95% CI
14-94%). None were placed on ECMO. In survivors (n=12),
median durations of inotropes, ICU and hospital stay were 35,
36 and 75 days respectively. One required a mitral valve repair
and transplant referral due to myocardial dysfunction. Two
required tracheostomies for protracted ventilation. All survivors
were alive at 6-months.
Conclusions: This represents the largest cluster of NEM cases pub-
lished to date. Despite extremely poor cardiovascular status at pre-
sentation and prolonged ICU support, all those treated with
immunomodulatory and antiviral medications survived. This is
in contrast to the published literature and our own historical cases
prior to the implementation of immunomodulatory and antiviral
medications in NEM, which should be explored further.

Keywords: Myocarditis, Cardiac Intensive Care, Heart failure

PP-241
Echocardiographic strain evaluation at one year
post-MIS-C diagnosis: Persistent cardiac changes noted
Jihye You
Department of Pediatrics, Jeonbuk National University Children;s
Hospital, Jeonju, Korea

Background and Aim: The coronavirus infection disease 2019
(COVID-19) rapidly escalated into a global pandemic, leading
to the emergence of Multisystem Inflammatory Syndrome in
Children (MIS-C). It is characterized by a severe inflammatory
response affecting multiple organ systems, with cardiac involve-
ment in up to 80% of cases. This study aims to evaluate the
long-term cardiac impacts of MIS-C, focusing on echocardio-
graphic outcomes such as left ventricular global longitudinal strain
(LV GLS), left atrial (LA) strain, and right ventricular (RV) strain
one year post-diagnosis, comparing these results with a control
group.
Method: In this retrospective study, we analyzed the cases of
22 children diagnosed with MIS-C who were admitted
to Jeonbuk National University Hospital from January 1, 2021,
to October 1, 2022. To facilitate a comparative analysis, an equal
number of patients were selected to form a control group.
Echocardiographic data were collected and compared at two
distinct time points: at the time of diagnosis and at a one-year
follow-up. The average interval between these two assessments
was approximately 348.3 days.
Results: At the initial diagnosis, the MIS-C cohort exhibited a sig-
nificant reduction in left ventricular ejection fraction (LVEF), as
measured by the Simpson method, and in longitudinal strain
(LS) across the apical 4 and 2 chamber views, as well as in GLS.
Upon re-evaluation at the one-year follow-up, these patients con-
tinued to show decreased LVEF in the apical 4 chamber and over-
all, along with reduced LS in the apical 4 chamber and GLS.
Additionally, the right ventricular (RV) free wall and global strain

remained diminished when compared to the control group.
Notably, there was a significant change in both LVEF and LS at
the apical 4 chamber from the time of diagnosis to the one-year
follow-up. Furthermore, the z-scores of all coronary arteries dem-
onstrated notable changes over this period.
Conclusions: This study implies the persistent cardiac alterations in
children with MISC even one-year post-diagnosis, particularly in
both ventricular functions as assessed by strain calculation. These
findings underscore the necessity for ongoing cardiac monitoring
in MIS-C patients to better understand and manage the long-term
cardiac implications of this post-COVID-19 syndrome.

Keywords: MIS-C, COVID-19, Echocardiography, strain
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Evolving trends in congenital heart disease: Insights from
portugal (2000-2019)
Joana Suarez, Sérgio Laranjo, Conceição Trigo and Fátima F. Pinto
Paediatric Cardiology Department. Hospital de Santa Marta, CHULC,
Lisbon, Portugal

Background and Aim: We present data related to prenatal diagnosis
(PND), demographic characteristics, prevalence, mortality and
associated malformations of congenital heart disease (CHD) in
Portugal from 2000 to 2019.
Method: The cohort comprises 6,521 CHD cases from the
Portuguese National Registry of Congenital Malformations.
Results: The overall incidence of CHD increased from 326.6 per
100,000 live births in 2000 to 437.7 in 2019. The most common
CHD type was left-to-right shunts, peaking at 314.62 per 100,000
in 2015. Critical CHDs showed a significant increase in PND, par-
ticularly for Tetralogy of Fallot and Hypoplastic Left Heart
Syndrome, indicating advancements in diagnostic technology,
improvement in prenatal diagnosis and increased awareness.
The progressive improvement in medical care is shown through a
decreased in non-survivors beyond the first week. Notably, there
was also an increase in medical terminations of pregnancy after
2009, possibly due to enhanced detection of severe anomalies.
In a sub-analysis of our cohort, 3,734 had other associated malfor-
mations, primarily from the Q80-Q89 group (other congenital
malformations), followed by blood diseases (D50-D89 group).
The average birth weight was approximately 2,731.6 grams.
Prematurity and additional malformations significantly impacted
survival, with non-survivors having a lower average birth weight
(836.7 grams).
Conclusions: This comprehensive study provides insights into the
evolving landscape of CHD in Portugal, emphasizing the impor-
tance of PND and the impact of associated malformations on
patient outcomes.

Keywords: congenital, heart defects, trends
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Incidence and risk factors for pericardial effusions in
children with anorexia nervosa
Joanna Lea Friedman Gruszczynska
Department of Cardiothoracic Surgery, Children’s Memorial Health
Institute

Background and Aim: Anorexia nervosa (AN) is a growing medical
problem worldwide associated with cardiac complications such as
pericardial effusions, the incidence and etiology of which remains
unclear. The aim of this cross-sectional study was to assess the
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incidence of pericardial effusions and it’s possible risk factors in
children with AN.
Method: The presence of pericardial effusions, defined as >3mm in
any echocardiographic projection, was assessed at admission in 47
children (3 boys, 44 girls) aged 11.5-18 years (median: 14.75) with
AN and severe malnutrition (BMI: 8.8-15.6; median: 13.6) hos-
pitalized in years 2020-2023 in the Nutritional Clinic for nutri-
tional treatment. The correlation of the amount of pericardial
effusions with the patients’ age, BMI, percentage of weight loss,
time of weight loss and serum protein concentration was assessed
and the difference between the subgroups with and without effu-
sions was analyzed.
Results: Thirty of 47 patients (64%) were found to have pericardial
effusions ranging from 4 to 27 mm. There was no correlation
between the fluid amount and any of measured parameters: cor-
relation coefficient (CC) for age (-0.01), time of weight loss
(+0.04), protein concentration (-0.07)), except for BMI (CC=-
0.5) and percentage of weight loss (CC=+0.5), where the corre-
lation was close to statistical significance.
Differences between two subgroups of the study group: 17 patients
without and 30 patients with pericardial effusions, were also ana-
lyzed. A statistically significant differencewas stated only in the case
of percentage of weight loss (median 18.5% vs 31%) (p<0.01). The
difference between median BMI of the subgroups (14.1 vs 12.75)
was on the verge of statistical significance (p=0.05). Other ana-
lyzed parameters: age (14.7 vs 14.75); time to weight loss (5.5 vs
6.5 months) and protein concentration (72 vs 68g/l) did not differ
between the subgroups.
Conclusions: The presence of pericardial effusions is a common car-
diac complication in children with AN, more common than pre-
viously thought
[1, 2]. There were no obvious risk factors for its occurrence other
than percentage of weight loss above BMI alone, suggesting,
according to recently postulated hypothesis
[2], that the pericardial space becoming too large for the wasted
heart and filling with fluid instead, may be the cause.

Keywords: pleural effusions, anorexia nervosa, children

PP-244
Clinical symptoms in children with genetic aortopathies - a
monocentric analysis with over 25 years of experience
Johanna J. Kanitz1, Jakob Olfe1, Yasmine Ley1, Yskert Von Kodolitsch2,
Rainer Kozlik-Feldmann1, Veronika Stark1 and Thomas S. Mir1
1Childreńs Heart Clinic, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany; 2German Aortic Center, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany

Background and Aim: Genetic aortopathy (GA) is a rare form of
cardiovascular disease in childhood. The rarity of each disease
makes it difficult to systematically describe the characteristics of
these diseases. Here we present clinical data we have collected over
the last 25 years from children with all forms of GA. From classic
Marfan-syndrome (MFS) to Ehlers-Danlos-Syndrome (EDS) to
Loeys-Dietz-Syndrome (LDS). Through our years of experience,
we have one of the largest patient populations for these rare
diseases.
Method: Since 1998 we investigated 846 patients in 3020 visits with
suspected GA of which 304 patients were diagnosed clinically or
genetically. We retrospectively analyzed the type of mutation,
prevalence and age of onset of symptoms from birth to transition
into adult medical care.

Results: Out of 304 patients, a mutation could be genetically
detected in 231 patients. We have a patient population with
189 MFS, 4 EDS, 22 LDS patients and 16 with other mutations.
The mutations occur between 0.3% (BGN) and 62.2% (FBN1). In
17.1% (n=52) despite clinical diagnosis no genetic variant was
found. Especially in pediatric patients, diagnosis based on the
Revised Ghent Criteria (RGC) alone is difficult. In our cohort
only 23% of patients had a systemic manifestation at first clinical
presentation at an average age of 7,9 yrs. At the time of transition,
43% had a systemicmanifestation. Each symptoms present itself age
dependent. E.g. Sinus Valsalva (SV) dilatation is present in 51% of
cases at the age of 11,3 years. At the time of transition 72% show an
aortic root dilatation. In contrast the symptom pneumothorax,
with a prevalence of 3.7% (n=7) in our cohort, does not come
close to these marks over the entire follow-up period.
Conclusions: In our large, monocentric pediatric patient groupwith
GA, MFS remains the most frequent form of GA. Each of the typ-
ical symptoms presents itself age dependent and must be known in
order to correctly diagnose and treat patients. Because of these
data, we call for the development of a separate clinical score for
children with GA to take more account of strict age dependency
and to allow earlier clinical diagnosis.

Keywords: Genetic aortopathy, MFS, LDS
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Presence of bicuspid aortic valve in children with a genetic
aortopathy changes the phenotype of aortic dilatation.
implications for risk prediction
Johanna J. Kanitz1, Jakob Olfe1, Yasmine Ley1, Yskert Von Kodolitsch2,
Rainer Kozlik-Feldmann1, Veronika Stark1 and Thomas S. Mir1
1Childreńs Heart Clinic, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany; 2German Aortic Center, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany

Background and Aim: Bicuspid aortic valve (BAV) is a common
congenital abnormality. Precise correlation with genetic aortopa-
thies is missing. It is not known whether the presence of BAV in
childrenwith genetic aortopathies leads to a different phenotype of
aortic dilatation. We hereby evaluated the correlation of appear-
ance of BAV with other cardiovascular pathologies and the degree
of dilatation of the ascending aorta in genetic aortopathies in
childhood.
Method: Since 1998 we investigated 847 patients with suspected
genetic aortopathies of which 305 patients were clinically or
genetically diagnosed. 23 patients had a bicuspid aortic valve,
of whom 15 children (65%) had a mutation in the FBN1 gene.
We retrospectively analyzed the correlation of prevalence of
aortic pathologies dilatation of sinus of valsalvae (SV) and
ascending aorta, systemic manifestation of Ghent Criteria
and mutations of genetic aortopathies with the appearance
of BAV.
Results: Prevalence of BAV in pediatric patients with genetic aor-
topathies was 7,5%. Patients with a dilatation of the ascending
aorta, had significantly more often a bicuspid aortic valve
(p<0.01). Dilatation of sinus of valsalvae did not occur more often
in patients with BAV. Analysis of correlation of BAV with other
cardiovascular pathologies and systemic manifestation did not
show a correlation.
Conclusions: In our large pediatric patient group prevalence of
BAV in genetic aortopathies was 7,5%. The presence of BAV
has no impact on the degree of dilatation of the SV, but the
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ascending aorta is significantly more often dilatated. Thus the
phenotype of aortic dilatation is dependent of the presence of
BAV even in patients with genetic aortopathies. This might have
implications for the risk prediction of aortic dissection.

Keywords: Bicuspid aortic valve, genetic aortopathy, MFS
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Syncope in an asmathic patient somefact is missing?
Jorge Roberto Palacios Argueta1 and Flavio Zuccarino2
1Consorcio Corporacion Sanitaria Parc Tauli. Universitat Autonoma de
Barcelona. Department of Pediatrics. Pediatric Cardiology Unit. Sabadell.
Spain; 2Hospital Sant Joan de Deu. Department of Radiology.
Universitat de Barcelona. Esplugues de Llobregat Spain. Hospital del Mar,
Department of Radiolgy Barcelona, Spain. Department of Radiology,
Universidad Autonoma de Barcelona Barcelona, Spain

Background and Aim: Double aortic arch is the most common type
of vascular ring. It involves the complete encirclement and com-
pression of the trachea and/or esophagus by the aortic arch, its
branches, or atretic ligamentous segments. Left untreated, it
may lead to significant morbidity for the patient and can result
in sudden collapse from airway compromise.
All of these symptoms are non-specific; hence, these patients can
remain undiagnosed for many years. The incidence of double
aortic arch is generally unknown.
A 14 year old patient with 4 year history of Asthma and Allergic
Rhinitis diagnosis was remitted to a Pediatric Cardiologist evalu-
tation due a syncope during coughing episode.

Method:Case presentation 14 Year old female with 5 year diagnosis
of intermittent exertional asthma and allergic rhinitis The symp-
tons were intermittent episodes of persistent cough, nasal conges-
tion and shortness of breath during maximal efforts mostly in
running no symptoms during any other sports like dancing or
swimming.The patient’s medical history rebuilt a long standing
history of intermittent respiratory symptoms which have been
attributed to exercise induced asthma. The patient presented
Cough mostly during night 1-2 episodes/ week despite appropri-
ate treatment. A syncope during a coughing attack after exercise
was presented.
Results: A Pediatric cardiology consultation and Echocardiogram
were done, aortic arc abnormality was suspected. Then a CT scan
showed a double aortic arch. A surgical intervention was per-
formed. The patient was successful repaired with improving her
symptoms after the surgery.
Conclusions: This case highlights the importance of considering
alternative diagnosis when patients do not respond well to
Asthma standardized treatments. Double aortic arch is a rare con-
genital heart defect and this clinical scenario remember us the
importance of thinking about the possibility when you have no
improvement like in this case. The early recognition of this con-
dition, the appropriate diagnosis and management can lead to
improved outcomes for patients with complex and rare congenital
heart defects like a double aortic arch.

Keywords: Asthma, syncope, cough, double aortic arch

PP-247
Four cases of Q fever endocarditis in congenital heart
disease
Jose Manuel Puyana Rodríguez1, María Álvarez Fuente2, Natalia
Rivero Jiménez2, Ignacio Hernández González2, Isabel Molina Borao2,
Itziar García Ormazábal2, Jesús Fortun Abete3, Enrique Navas Elorza3,
María Elvira Garrido Lestache Rodríguez Montes2, Inmaculada
Sánchez Pérez2 and María Jesús Del Cerro Marín2
1Department of Paediatric Cardiology and Congenital Heart Disease at
Materno Infantil Hospital, Badajoz, Spain; Department of Paediatric
Cardiology and Congenital Heart Disease at Ramón y Cajal Hospital,
Madrid, Spain; 2Department of Paediatric Cardiology and Congenital
Heart Disease at Ramón y Cajal Hospital, Madrid, Spain; 3Department
of Infectious Diseases at Ramón y Cajal Hospital, Madrid, Spain

Background and Aim: Q fever is a worldwide zoonosis caused by
Coxiella burnetii. The clinical course of Q fever endocarditis is
generally subacute and chronic; the disease may be present for
years with only subtle symptoms and no vegetation visible on
echocardiography while the bacteria gradually degenerates the
heart valves. The aim of this study is to report four cases of Q fever
endocarditis in congenital heart disease (CHD) patients at our
Adult CHD Unit.
Method:Description of four cases ofQ fever endocarditis diagnosed
between 2015 and 2023 at our center. In this work we describe the
clinical features, microbiologic results and imaging techniques; as
wells as the treatments and outcomes of the 4 patients.
Results: None of the patients presented with fever except one.
Time from initial symptoms to diagnosis was close to a year. In
patient 2 it was suspected earlier because a family member was
diagnosed with Q fever. PET-TC was helpful for diagnosis only
in patient 1. All patients improved their symptoms after the specific
Q fever treatment was initiated.
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Conclusions: Q fever endocarditis is easily misdiagnosed, not only
because it is a rare condition, but also due to its chronic behavior
with insidious symptoms and negative blood culture. We should
be aware of Q fever in CHD patients with unexplained deterio-
ration, splenomegaly and/or lupus nephritis.

Keywords: Coxiella burnetii, endocarditis, Q fever, treatment.
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Serum adipocytokines profile in children born small and
appropriate for gestational age
Justyna Zamojska1, Katarzyna Niewiadomska Jarosik1,
Agnieszka Wosiak2, Marta Gruca1 and Elżbieta Smolewska1
1Department of Pediatric Cardiology and Rheumatology, Medical
University of Lodz, Poland; 2Institute of Information Technology, Lodz
University of Technology, Poland

Background and Aim: Adipose tissue is not only a place where fat is
stored, but also an endocrine organ that secretes bioactive mole-
cules that influence the body’s metabolism. Such molecules are
known as adipocytokines.
In recent years, adipocytokines have been found to be associated
with fetal growth restriction disorders.
The aim of this study was to determine the concentration of adi-
ponectin, leptin and resistin in the serum of children born small for
gestational age (SGA) compared to children born appropriate for
gestational age (AGA).
Method: The study included 35 children aged 7 to 9 years (18 girls,
17 boys), born on term as small for gestational age (SGA), and 25
healthy peers (14 girls, 11 boys), born on term with normal birth
weight (appropriate for gestational age - AGA). All children
underwent physical examination, manual oscillometric measure-
ments of arterial pressure. Adiponectin, leptin, and resistin concen-
tration in serum were measured by an enzyme-linked
immunosorbent assay.
Results: All patients had mean manual blood pressure values below
the 95th percentile for sex and height. Adiponectin and leptin lev-
els were significantly higher in the SGA group compared to the
AGA group (p = 0.023, p = 0.018, respectively).Resistin values
were comparable in both patient groups. In the SGA group, a pos-
itive correlation was found between serum leptin concentration
and current body weight (r = 0.28; p = 0.108).In turn, adiponectin
concentration in this group of patients correlated negatively with
actual body weight (r = -0.51; p = 0.002). A negative correlation

between body mass index and plasma adiponectin levels was found
only in children born with SGA.In children with SGA, a negative
correlation was found between serum adiponectin concentration
and systolic blood pressure. In the SGA group, the phenomenon of
catching-up growth was observed in 32 children.
Conclusions:Children born SGA have abnormal adipose tissue bio-
markers profiles.

Keywords: adipocytokines, adiponectin, leptin, resistin, small for
gestational age, children
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Enhancing neonatal screening for left heart obstructive
defects: The added value of using perfusion index
Katarina Lannering1, Ingegerd Östman Smith2 and Mats Mellander1
1Department of Pediatric Cardiology, Queen Silvia Children´s Hospital at
the Sahlgrenska University Hospital, Gothenburg, Sweden; 2Department
of Pediatrics, Institution of Clinical Sciences, Sahlgrenska Academy,
University of Gothenburg, Sweden

Background and Aim: Early detection of critical congenital heart
defects has undergone significant improvement during the last
decades due to advances in prenatal screening and the implemen-
tation of pulse oximetry screening (POS). Despite this, newborns
with left heart obstructive defects, especially coarctation of the
aorta (CoA) continues to be sent home without an in-hospital
diagnosis. This underscores the need for improved neonatal
screening methods.
Method: Retrospective, population-based study including all 38
full term live-born infants with aortic arch obstruction (AAO)
born in Sweden 2014-2019, screened postnatally with perfusion
index (PI) in addition to pulse oximetry (POS). As controls,
512 consecutive full-term newborns who passed the screening
and remained healthy, were included. Optimal PI-values for
cut-offs were assessed by Youden´s rule and evaluated by
ROC-curve area under the curve (AUC).
Results: With conventional screening strategies 21/38 (55%) with
AAO were discharged undiagnosed, including one in-hospital
death. Median screening age in the AAO group was 10 (3-36)
hours. Four of 38 (11%) had a positive POS, 3/38 (8%) had PI-
value<0.7% (p=0.04 versus controls), 22/38 (58%) had a PI-value
>3% in right hand (p<0.0001 versus controls), and 15/38 (39%)
had a difference of >2% between right hand and foot PI values
(p=0.003). Fourteen of 38 (37%) cases had a positive neonatal
physical examination (NPE). Maximal screening sensitivity was
obtained by using PI value in right hand>3% in combination with
POS and NPE: sensitivity was 76% and specificity 85% and AUC
0.81 (0.73-0.89) p<0.0001. POS andNPE had a sensitivity of 45%
and identified a significantly lower proportion of AAO-patients
(p=0.009).
Conclusions: Although current contribution of PI in neonatal
screening in addition to POS is limited, the sensitivity can be sub-
stantially increased by using a combination of criteria; a PI-value
>3% in the right hand in combination to POS and NPE. Future
prospective studies should investigate to what extent false-positive
rate could be brought downwhen repeated PI-tests are conducted.
Utilizing additional PI-criteria could significantly reduce the pro-
portion of newborns with AAO being discharged undiagnosed,
and thereby reducing long-term negative health outcomes for
affected neonates.

Keywords: aortic coarctation, perfusion index, neonatal
screening, early detection
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PP-250
Exercise testing in clinical context: reference ranges for
interpreting anaerobic threshold as an outcome for con-
genital heart disease patients
Katherine Hansen, Tracy Curran, Lyndsey Reynolds,
Catherine Cameron, Jennifer Pymm, Julie Ann O’Neill, Rachel Losi,
Cara Sherman, Elise Ackermans, Suellen Yin, Tajinder Singh, Mark
E. Alexander, Kimberlee Gauvreau and Naomi Gauthier
Department of Cardiology, Boston Children’s Hospital, Boston,
Massachusetts, USA

Background and Aim: Change in the oxygen consumption at the
ventilatory anaerobic threshold (VO2 at VAT) is an important out-
come in response to treatment or interventions for patients with
congenital and pediatric acquired heart disease (CHD). For con-
text when assessing a measured change in VAT in clinical studies,
the baseline range of values for any given VAT reported by differ-
ent raters (similar to error of the measurement) is needed. The dis-
tribution of reported values in VAT for reference had not been
reported.
Method: Sixty maximal cardiopulmonary exercise tests (CPET) for
patients with CHD aged 8-21 years old were independently
reviewed by six exercise physiologists and four pediatric cardiolo-
gists. For each of the 60 unique pairs of raters, the absolute differ-
ence in VO2 at VAT was calculated. Since the true physiologic
VAT is not known, error of the measurement cannot be deter-
mined but differences between pairs can be displayed to demon-
strate the distribution of inter-rater variability. Distribution
percentiles of the differences were calculated. This method was
repeated for subgroups of test modality (cycle/treadmill), patient
factors (diagnoses, exercise capacity), and rater factors (cardiolo-
gist/physiologist, years of experience).
Results: Rater agreement was good with an intraclass correlation
coefficient of 0.77-0.89 but the distribution of differences was
broad. Themedian difference, or 50th percentile, was 2.7% of pre-
dicted peak VO2 (60 mL/min, 1.0 mL/kg/min), the 75th percen-
tile was 6.4% predicted (140 mL/min, 2.5 mL/kg/min), and the
95th percentile was 16.3% (421 mL/min, 6.5 mL/kg/min)
(Table 1, Figure 1). Distributions were similar for CPET modality
and years of experience of rater, but differed for other factors.
Conclusions: The baseline distribution of reported VAT was rela-
tively broad and varied by reported units (mL/min, mL/kg/
min, %VO2). This variability was not explained by rater experi-
ence or differences in exercise test modality, but did vary by patient
factors.When evaluating clinical relevance, a change in the VO2 at
VAT in response to treatment of<6.5% (140 mL/min, 2.5 ml/kg/
min) would fall within the majority (75th percentile) of expected
variability and should be interpreted with caution.

Keywords: Anaerobic threshold, inter-rater variability, reference
range, cardiopulmonary exercise test, congenital heart disease
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Does high intrathoracic pressure impact lymphatic flow? –
a study of lymphatic contractility during positive pressure
ventilation (LYMPH-UP)
Lene Thorup1, Anna Maria Dehn1, Benjamin Kelly2, Even Nisja3,
Johan Heiberg4, Thomas Kofod3 and Vibeke Hjortdal1
1Department of Cardiothoracic Surgery, Copenhagen University Hospital,
Denmark; 2Department of Cardiothoracic and Vascular Surgery, Aarhus
University Hospital, Denmark; 3Department of Oral and Maxillofacial
Surgery, Copenhagen University Hospital, Denmark; 4Department of
Anesthesiology, Copenhagen University Hospital, Denmark

Background and Aim: The lymphatic system plays an important role
in immune response, uptake of dietary fats, and maintaining fluid
homeostasis. Most of the lymphatic fluid returning from the body
runs through the thoracic cavity via the thoracic duct, before
draining into the subclavian vein. This transport is unidirectional
and dependent on contraction forces of peripheral and central
lymphatic vessels, venous pressure at the thoracic duct outlet,
and pressure in the thoracic cavity. Positive pressure ventilation
(PPV) increases central venous pressure, reduces venous return,
and affects the pressure in the thoracic duct. However, it is not
known if positive pressure ventilation also affects the peripheral
lymphatic vessels and thus the drainage of lymphatic fluid. We
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aim to investigate the impact of positive pressure ventilation on
peripheral lymphatic contractility.
Method: Inclusion of 20 cardiopulmonary healthy patients 18 ≤ 35
years old undergoing surgery for malformations in the jaw, requir-
ing general anesthesia and mechanical ventilation. Lymphatic con-
tractility is investigated using Near-Infrared Fluorescence Imaging
of the lower limb to determine lymphatic contraction frequency
and velocity. Investigations are performed for 1) 30 minutes at
standard ventilation pressure (PEEP 4-7 cmH2O), 2) 30 minutes
at elevated ventilation pressures (PEEP 10 cmH2O > standard), 3)
during breath-hold, 4) immediate post-op, and 5) during sponta-
neous respiration (baseline).
Results: Data collection and analysis is ongoing. Inclusion is
expected completed by January 2024. Preliminary results from
the first 11 patients show a median lymphatic contraction fre-
quency at baseline of 1.8 (IQR 1. 3 - 2.5) contractions min-1.
Standard pressure PPV decreased contraction frequency with
61% (median 0.7 (IQR 0.3 - 1.0) remaining here at elevated pres-
sure ventilation (median 0.5 (IQR 0.3 - 1.1) and breath-hold
(median 0.7 (IQR 0.0 - 0.8)). Immediate post-op median fre-
quency was 0.8 (IQR 0.5 - 1.4) contractions min-1.
Conclusions: These preliminary results suggest that peripheral lym-
phatic contractility is affected by PPV. If so, it could instigate new
initiatives to reduce fluid retention after prolonged exposures to
PPV in e.g. intensive care patients, as well as help improve our
understanding of especially patients with a Fontan circulation
who either have or are at risk of developing lymphatic
complications.

Keywords: lymphatic function, lymphatic system, positive pres-
sure ventilation, mechanical ventilation, lymphedema
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The effects of physical activity levels on body composition
and exercise performance in children and adolescents with
a fontan circulation
Li Yen Ng, Colin J Mcmahon and Adam James
Department of Paediatric Cardiology, Children’s Health Ireland at
Crumlin, Dublin 12, Ireland

Background and Aim: Physical active lifestyles are important for chil-
dren and adolescents living with congenital heart disease. This
study aims to determine the effect of physical activity levels on
the body composition and exercise capacity in children and ado-
lescents living with a Fontan circulation.
Method: Thirty children and adolescents with a Fontan circulation,
were prospectively recruited in this case control study. Mean age
was 14.8±2 years, at mean 11.8±2 years after Fontan operation.
The participants underwent cardiopulmonary exercise testing
and bioimpedance analysis. Physical activity level was assessed
using accelerometer (Fitbit Inspire 3 wristwatch), patients with
daily step counts over 10000 considered active Fontan and under
10000 daily steps are considered less active Fontan.
Results: See Table 1 for summary of results.
43% (13 of 30) of cohort were considered active Fontan, predomi-
nantly male at a younger age (mean age of 13.9±1.7 vs 15.4±2.2
years). The overall body mass index (BMI) was within normal
limit, however 17% (5 of 30) of the Fontan cohort were over-
weight or obese (BMI >85th centile). Both groups had normal
height for age, with lower BMI in the active Fontan group.
The less active Fontan group was associated with higher percent-
age fat mass (22.6±8.7 vs 16.3±4.9%), lower percentage appen-
dicular skeletal muscle mass, SMMa (30.9±4.2 vs 33.6±2.6%; z
score -0.21±0.6 vs 0.15±0.7), and muscle to fat ratio (1.7±0.9

vs 2.3±0.9). The less active group had lower peak oxygen con-
sumption, VO2peak (26.5±7.2mL/kg/min at 66.6±16.1%
predicted vs 35.5±3.4 mL/kg/min at 80.6±9.5% predicted), lower
peak oxygen pulse (76.2±13.7 vs 78.3±9.9%). They achieved
lower work rate (100±43.8 watts at 57±18.3%predicted vs 120
±39.4 watts at 71±5.14.3% predicted) and peak heart rate
(92±8.2 vs 97±5.2% predicted) when compared with the active
Fontan group.
Conclusions: Higher physical activity levels (>10000 steps daily) in
children and adolescents with Fontan circulation are associated
with normal skeletal muscle mass and higher exercise capacity,
conversely lower physical activity levels are associated with skeletal
muscle mass deficit, increased adiposity and reduced exercise
capacity.

Keywords: Fontan; CHD, Physical activity; VO2peak;
Bio-impedance-analysis.
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Rare case presentation of familial thoracic aortic aneurysm
and aortic dissection in adolescent – case report
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1National Institute of Cardiovascular Diseases, Pediatric Cardiac Center,
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Medicine, Comenius University, Bratislava, Slovakia; 4National Institute
of Children´s Diseases, Department of Pediatrics, Genetic Testing,
Bratislava, Slovakia

Background and Aim: Familial TAAD (fTAAD) is a genetic disease
encoding themajor proteins in the smoothmuscle (SMC) contrac-
tile filaments, of alpha-actin “ACTA2” and myosin heavy chain
“MYH11”, in an autosomal dominant pattern. “MYH11” muta-
tion is a rare cause of fTAAD and is identified primarily in families
with non-syndromic TAAD, inherited in association with patents
ductus arteriosus (PDA).
Method:We present very rare case report of a 17-year-old girl with
TAAD of ascending aorta and “MYH11” gene mutation con-
firmed respectively.
Results: At the first year of age, the patient underwent PDA inter-
ventional closure. Due to suspicion of coarctation recatheterisation
was performed at the age of 4, without confirmation. She was fol-
lowed up by a pediatric cardiologist and reffered to the consulta-
tion because of non-specific precordial feelings. Physical
examination showed no sign of connective tissue abnormalities.
Transthoracic echocardiography revealed severe dilation of
ascending aorta (Z sc +5.3) with new onset of aortic regurgitation,
and dissection of ascending aorta was suspected. CTA was per-
formed and confirmed the diagnosis of Standford A dissection with
the entry at the level of sino-tubular junction and re-entry at the
level of ascending aorta before epiaortic branches of the proximal
aortic arch. The patient underwent surgical procedure with resec-
tion of the damaged part of aorta ascendens and implantation of
tube graft (Vascutek 24 mm). Genetic analysis focused on genes
associated with vasculopathies and connective tissue abnormalities
was performed and patogenous variant of 4599+1G>A
“MYH11” gene mutation was confirmed (Twist Human Core
Exome kit analysis). There was no history of sudden cardiac death
in the family nor other cardiovascular diseases. The parents and the
younger brother underwent genetic testing, and other members of
the family are planned to be tested.We have to focus on this muta-
tion result in various aortic and occlusive vascular pathology in our
patient in the future.
Conclusions: Early presentation of ascending aorta aneurysm and
dissection confirmed “MYH11” mutation in non-syndromic
TAAD/PDA phenotype patient. The risk of progressive character
leads to intense follow-up of the patient, with possible repetitive
imaging of other parts of the aorta, and magnetic resonance angi-
ography of the cerebral arteries.

Keywords: Familial thoracic aortic aneurysm and aortic dissec-
tion, “MYH11” gene mutation
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Pulmonary atresia with intact septum associated with
ebstein’s anomaly: Case report
Luis Felipe Castillo Aguilar, Sergio Alfonso Patron Chi, Maria Del
Rosario Becerra Becerra, Andrea Carolina Gasca Sanchez and
Claudia Gonzalez Garcia
Department of Pediatric Cardiology, Children’s Hospital Of Mexico,
Mexico City, Mexico

Background and Aim: Pulmonary atresia with intact septum is a rare
heart disease, whose frequency is estimated at less than 1% in all
congenital heart disease. It presents with a variable spectrum in
its clinical presentation. The association with Ebstein’s anomaly
is rare. Ebstein’s anomaly continues to be the first congenital cause
of tricuspid regurgitation and its natural evolution conditions heart
failure. The treatment will depend on its anatomical characteristics.
Method: Case report of a patient diagnosed with pulmonary atresia
with intact septum and its association with Ebstein’s anomaly.
Results: A 4-month-old female with cyanosis since birth, sent to
our hospital for a diagnostic approach. On admission with respi-
ratory instability. The echocardiogram reports pulmonary atresia
with intact septum.Hypoplasia of the left branch of the pulmonary
artery. The tricuspid valve with attachment areas that did not allow
its morphological characterization. An elongated left ventricle
(LV) was observed involving the apical portion of the right ven-
tricle. Systolic and diastolic function preserved. Cardiac computed
tomography angiography demonstrated septal and inferior leaflet
attachment with fibrous insertions of the anterior leaflet towards
the vestigial outflow tract, hypoplasia of the IPR, and LV elonga-
tion. Palliation with right pulmonary systemic fistula was decided
to improve pulmonary flow and branch growth, with favorable
evolution.
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Conclusions: This case demonstrates two congenital heart condi-
tions of very rare association. The goal of treatment will be aimed
at increasing pulmonary blood flow and allowing the potential
growth of the pulmonary artery branches. Multimodal evaluation
in patients with complex congenital heart disease is necessary for
optimal diagnosis.

Keywords: Ebstein’s anomaly, Pulmonary atresia with intact sep-
tum, Case report.
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A race against time: A unique case of an embolised gigantic
left ventricular myxoma in a pediatric patient
Adelina Sorescu1, Irina Margarint2, Silvia Pieleanu3, Olguta Untaru2,
Alex Buiuca2, Monica Popescu2, Dan Esanu4, Evelyn Kecskes2 and
Cristina Filip1
1“Marie S. Curie”Clinical Emergency Hospital for Children, Bucharest;
“Carol Davila” University of Medicine and Pharmacy, Bucharest;
2“Marie S. Curie”Clinical Emergency Hospital for Children, Bucharest;
3Bucharest Clinical Emergency Hospital; “Carol Davila” University of
Medicine and Pharmacy, Bucharest; 4“Prof. Dr. George I.M. Georgescu”
Institute for Cardiovascular Disease, Iasi

Background and Aim: The presence of a cardiac tumor is a rare find-
ing at echocardiography. While in adult patients myxomas
represent the most common cardiac tumors, in pediatric patients
these are very rare. They are mostly localised at an atrial level, with
only a handful of cases of ventricular myxomas being reported in
literature. That is why, we bring forward the unusual case of a 11-
year-old female patient withmultiple peripheral embolisations due
to a highly unlikely ventricular tumor, with a unique echocardio-
graphic appearance.
Method:Our patient referred to the emergency department due to
acute pain and loss of sensation in her legs. From her medical his-
tory we found out that she had previously achieved remission from
acute lymphoblastic leukemia. Upon physical examination, the
patient presented pale-skin and cold lower extremities, with no
peripheral pulse present, thus raising the suspicion of bilateral
arterial occlusion and ischemia. An arterial doppler ultrasound
was performed and confirmed this suspicion, as the right lower
extremity suffered from total occlusion of the superficial femoral
artery. Meanwhile, in the left lower extremity, the occlusion
was localised in the proximal tibio-peroneal trunk. Cardiac sonog-
raphy revealed a massive left ventricular intracavitary mass. Aside
from its large dimensions (6.3 by 3 cm), its aspect was striking as
well as it had very mobile and friable edges. Due to its superior
extremity that was protruding through the aortic valve during sys-
tole, we suspected that a tumor fragment had embolised in the
patient’s lower limbs’ vessels.
Results: Emergency bilateral lower limb endarterectomy and exci-
sion of the left ventricular tumor under cardio-pulmonary by-pass
were performed alongside a systemic anticoagulant therapy, with
excellent results, as no tumoral residual masses could be seen in the
left ventricle and the arterial blood flow being restored completely
in both lower extremities. The histopathological aspect of the
excised masses confirmed a myxoma with multiple systemical
emboli.
Conclusions:What started as a bilateral acute lower extremity ische-
mia, proved to be a systemic tumoral embolisation from a massive
left ventricular myxoma. Tumors of this size, aspect and

localisation in left ventricle are scarcely represented in literature,
with only a handful of cases reported in children.

Keywords: myxoma, ischemia, tumoral embolus
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Cardiac abnormalities in sudden infant death syndrome
Amanda Rønne Wright1, Anton Friis Mariager1, Anne Sophie Sillesen1,
Henning Bundgaard2 and Kasper Karmark Iversen3
1Department of Cardiology, Copenhagen University Hospital Herlev,
Copenhagen, Denmark; 2Department of Cardiology, The Heart Centre,
Copenhagen University Hospital Rigshospitalet; Department of Clinical
Medicine, University of Copenhagen, Copenhagen, Denmark;
3Department of Cardiology, Copenhagen University Hospital Herlev,
Copenhagen Denmark; Department of Clinical Medicine, University of
Copenhagen, Copenhagen, Denmark

Background and Aim: Sudden infant death syndrome (SIDS) is the
leading cause of death in infants under one year of age in Western
countries. The Triple Risk Model, introduced in 1994, proposes
acknowledging SIDS as a multifactorial syndrome, suggesting
genetic predisposition or structural pathologies, in combination
with environmental triggers in a vulnerable infant, as the com-
bined cause of these fatal events. Factors such as co-sleeping, prone
sleeping and maternal smoking have been established as precursors
for SIDS. Newer studies have shown an association between dys-
functions of the cardiac conduction system and SIDS, suggesting
cardiac pathology as an important risk factor. This review aims to
analyze, compare, and present the most recent research on SIDS
and its association with heart disease.
Method: We have performed a review of the published literature
concerning SIDS and cardiac disease, with literature searches in
PubMed and SCOPUS. We followed the Preferred Reporting
Items for Systematic Reviews and Meta-analyses (PRISMA)
guidelines. Full-text articles have been evaluated according to strict
inclusion and exclusion criteria by two independent reviewers, and
any discrepancies have been resolved through discussion and
consensus.
Results: Preliminary results indicate cardiac channelopathies, in
cardiac sodium channels, to account for a large portion of cases.
Data extraction from the included studies is currently ongoing
and is expected to be ready for analysis during December of 2023.
Conclusions:Understanding the causes of SIDS is an important step
towards reducing the events. This systematic review combining
data from population-based cohort studies, will summarize the
most significant genetic mutations and structural risk factors in
SIDS.

Keywords: sudden infant death, cardiac abnormalities, crib death,
congenital heart disease, heart defects
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Background and Aim:We present the case of a 16 years old enduro
motorcyclist with symptomatic arrhythmias who was found to
have a titin mutation described as likely pathogenic. Titin muta-
tions have been documented to be responsible for several cardiac
pathologies such as dilated cardiomyopathy and they are a rare
cause of hypertrophic cardiomyopathy and of arrhythmogenic
right ventricular dysplasia.
Method: Multiple paraclinical diagnostic tools (imagistic, electro-
cardiogram, genetic testing) were performed in order to establish
the therapeutic strategy.
Results: Our patient was diagnosed by continuous ECG monitor-
ing with supraventricular rhythm disorders (atrial fibrillation with
variable ventricular rate, typical atrial flutter, atrial ectopic
tachycardia, frequent premature supraventricular complexes) and
premature ventricular extrasystoles (couplets, bigeminy, trige-
miny). Clinically he reported palpitations, dizziness and nausea
at school, symptoms that were correlated with atrial fibrillation
with a 172 beats/minute ventricular rate on the ECGmonitoring.
The echocardiographic evaluation was in normal range.
Subsequently we performed a cardiac magnetic resonance
(CMR) imaging showing no pathologic findings suggestive for
a cardiomyopathy. Furthermore, the comprehensive genetic panel
identified a heterozygous frameshift variant TTN c.96044del,
p.(Glu32015Glyfs*6). This is predicted to lead to a loss of normal
protein function, either through protein truncation or nonsense-
mediated mRNA decay. Loss of function is an established disease-
mechanism in this gene. It is classified as likely pathogenic, based
on the variant’s rarity in control populations and variant type.
The patient underwent a successful percutaneous ablation with
radiofrequency for the recurrent symptomatic paroxysmal atrial
fibrillation and flutter, becoming asymptomatic. Although sudden
death in childhood is rare, it remains the main concern in this case.
Further ECG monitoring, echocardiography, cardiac magnetic
resonance and close clinical monitoring are necessary.
Conclusions: It is difficult to estimate the individual contribution of
this genetic mutation in the development of possible future malig-
nant arrhythmias, especially taking into account that our patient
decided to continue practicing enduro motorcycling. Titin trun-
cating variants are a known cause of dilated cardiomyopathy, thus
existing studies have focused on the effects of these variants in ven-
tricular cardiomyocytes. The structural and functional conse-
quences of titin truncating variants in atrial cardiomyocytes and
how such variants lead to supraventricular arrhythmias are unclear,
especially in pediatric patients.

Keywords: titin, arrhythmia, atrial fibrillation, flutter
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Rasopathies and cardiac manifestations: The diversity of
phenotype and genotype
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Background and Aim: RASopathies are a group of multisystemic
genetic disorders affecting the Ras/MAPK signaling pathway
including frequently cardiac phenotype. Our aim is to describe
the prevalence and variety of cardiac manifestations within
RASopathies.
Method:Retrospective review of pediatric-aged patients diagnosed
with RASopathies in our center.
Results: The study included 18 patients (61% females) with
RASopathies: 14 with Noonan Syndrome (NS) with molecular
confirmation (seven had variants in PTPN11 gene, two in
SOS1, two in RAF1, one in MAPK1, one in LZTR1, and one
inRIT1), one patient with NS clinical diagnosis, and three patients
with Cardiofaciocutaneous (CFC) Syndromewithmolecular con-
firmation (pathogenic variant in BRAF). In 5 cases, one parent was
diagnosed with NS subsequently. Medium age for diagnosis in this
cohort was 3 years (ranging from pre-natal diagnosis to 12 years).
Patients maintained cardiological follow up for an average of 4
years. Regarding prenatal history, two had increased nuchal trans-
lucency and one had suspected Dandy-Walker malformation. The
latter had NS family history and was diagnosed during pregnancy.
In this cohort, 13 patients had cardiac anomalies, the most
common being pulmonary valvar stenosis (PVS), presenting in 3
cases as an isolated finding and associated with: interventricular
septum hypertrophy (ISH) in 2 cases, hypertrophic cardiomyopa-
thy (HCM) in 1 case, and left ventricular hypertrophy and atrial
septal defect (ASD) in 1 case. Two patients presented with isolated
severe HCM (one in the neonatal period with a fatal outcome), 2
patients with isolated ISH, 1 with ISH and mitral valve dysplasia, 1
with ASD, and 1 patient with Wolff-Parkinson-White Syndrome
and mitral anomaly. Two patients underwent cardiac surgery:
ASD closure and pulmonary valvotomy; ASD closure and septal
myomectomy.
Conclusions: In our sample, 76% of patients had a cardiac pheno-
type, displaying that NS has incomplete penetrance for cardiac fea-
tures. This percentage will vary among different RASopathies.
While sample size does not allow for definite phenotype-genotype
correlations, it is noteworthy that the two cases with severe HCM
had pathogenicRAF1 variants. Further investigation is needed to a
more accurate picture of the cardiologic landscape in RASopathies
and the development of new therapeutics for these debilitating
disorders.

Keywords: RASopathies, cardio genetics, Noonan Syndrome
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Danon disease - first family reported in slovakia
Andrea Harencarova
Department of Cardiology, Children´s Cardiac Centre, National Institute
of Cardiovascular Diseases, Bratislava, Slovakia

Background and Aim: Danon disease is a rare Xlinked genetic stor-
age disorder caused by mutations of Xq24 gene encoding lyso-
somal membrane protein 2 (LAMP 2) that is responsible for
autophagic processes in the cell. The deficiency or complete
absence of LAMP 2 results in accumulation of glycogen and auto-
phagic content in huge vacuoles of cells. Phenotypic expression is
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heterogenous – hypertrophic or dilated cardiomyopathy, skeletal
myopathy, hepatopathy, mental retardation, retinopathy,
Method:We diagnosed Danon disase in 5 members of one family –
3males and 2 females, mother and her four children. This is the first
family with Danon disease reported in our country.
Results: Two asymptomatic brothers, aged 11 and 8, came to car-
diologic examination because of positive family history. Their ini-
tial findings were similar - left ventricular hypertrophy on
electrocardiography, extreme hypertrophy of the left ventricle
with maximum thicknes of interventricular septum more than
40mm and extreme obstruction of left ventricular outflow tract
on echocardiography. Other examinations revealed hepatopathy,
only light skeletal myopathy and light mental retardation. Both
brothers underwent implantation of dual chamber cardioverter
defibrillator as a primary prevention of sudden death. We
recommended genetic testing of the family – 8 children and their
mother : : : Danon disease war confirmed in 3 sons, 1 girl and their
mother, 2 girls had negative genotype and the youngest boy was
not tested. They all had the same mutation in the LAMP 2 gene
c.864+3-687+6delGAGT. Both our brothers despite the therapy
died of congestive heart failure at the age of 14 years, their older
brother died suddenly.Their mother died also of heart failure later.
The last member of this family with positive genotype of Danon
disease is 17 years old asymptomatic girl with borderline hypertro-
phic cardiomyopathy.
Conclusions: Cardiac involvement in Danon disease is variable, but
together with an early diagnosis, crucial for the prognosis. Males
are affected in an earlier age and more seriously than females
and usualy have also extracardiac signs.The only effective treat-
ment is ICD implantation and heart transplantation, in the future
also gene therapy, Testing of all family members and genetic coun-
selling are necessary.

Keywords: Danon, cardiomyopathy, genetic testing
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Background and Aim: RASopathies are a clinical and genetic spec-
trum of disorders defined by germline mutations in components or
regulators of the RAS/MAPK pathway. This work aimed to pro-
vide a comprehensive assessment of cardiac manifestations, mor-
bidity, and mortality in a population of individuals with
RASopathies in pediatric age.
Method: Retrospective analysis conducted on medical records of
patients with genetic and/or clinical diagnosis of RASopathies
who received care at a Pediatric Cardiology tertiary center over
a period of 40 years (1982-2022).
Results: Thirty-nine patients were included, the majority being
male (64%). Noonan Syndrome (NS) was identified in 27 patients
(69,2%), NS Multiple Lentigines in 4, Cardiofaciocutaneous syn-
drome in 2, Costello Syndrome and Noonan syndrome-like dis-
order with loose anagen hair 1 were present in 1 patient each. Four
patients had overlap syndrome between Type 1 neurofibromatosis
and NS. Pathogenic variants in the PTPN11 gene were the most
frequent (17,9%). The median age at the initial evaluation was 3
years (4 days - 18 years), and the median follow-up duration
was 14 years. Cardiac involvement was present in 84,6% of

patients: the most common was pulmonary valve (PV) stenosis
(59%), followed by hypertrophic cardiomyopathy (28,2%) and
atrial septal defect (25,6%). PV stenosis was the most frequent car-
diac lesion in NS while hypertrophic cardiomyopathy was more
prevalent in the other groups. During follow-up, 36% underwent
cardiac surgery (48% of the procedures included pulmonary valvu-
loplasty; 19% left ventricular outflow tract relief); 26% underwent
interventional cardiac catheterization (9 out 10 for pulmonary val-
vuloplasty). Two patients died: one at 8 months, with PV stenosis,
biventricular hypertrophy, due to multi-organ failure after pulmo-
nary valvuloplasty and Morrow myomectomy; the second with
moderate PV stenosis, at 10 months, due to respiratory insuffi-
ciency within the context of a polymalformative syndrome.
Conclusions:RASopathies have an important prevalence of cardiac
disease with a spectrum that extends from mild to severe and
potentially fatal disease. Overall, this study highlights the high
prevalence of cardiac involvement in these patients with PV steno-
sis being the most common form. Due to the heterogeneity of
clinical presentation and incomplete penetrance of phenotypes,
genetic testing and careful long-term follow-up is essential.

Keywords: RASopathies, Cardiomyopathy, Pulmonary Valve
Stenosis, Genetic Variants
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Treatment with rapamycin for progressive hypertrophic
cardiomyopathy in infant with noonan syndrome with
multiple lentigines. 2-years follow-up
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School, Medical University of Warsaw, Warsaw, Poland; 2Department of
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Background and Aim: Noonan syndrome with multiple lentigines
(NSML) is frequently associated with hypertrophic cardiomyopa-
thy (HCM) with severe left ventricle outflow tract (LVOT)
obstruction resistant to conventional treatment. Moreover, the
concomitant occurrence of HCM and congenital heart defect in
patients with RASopathies has previously been reported as associ-
ated with worse clinical outcome. Recently, it was demonstrated
that mTOR inhibitors may reverse or slow the progression of car-
diac hypertrophy. Therefore, we present our two-years long expe-
rience with rapamycin therapy in 2.5 years old child with NSML
and HCM with LVOTO accompanied by severe pulmonary
stenosis.
Method: The patient was diagnosed with HCM prenatally and in
the first days of life conventional treatment with propranolol was
introduced. Rapid progression of symptomatic hypertrophy in
echocardiography was observed (IVSd 12 mm z-score:+12.24,
LVPWd 11 mm z-score:+13.52). Progressive coexisting pulmo-
nary stenosis (RV-MPA systolic pressure gradient max 79
mmHg, mean 42 mmHg) forced balloon pulmonary valvuloplasty
at the age of 1 month resulted with temporal reduction of gradient
to max 50 mmHg, mean 25 mmHg. At the age of six months, the
diagnosis of NSML was established by genetic testing showing a
heterozygous mutation in the PTPN11 gene. At the age of 6.5
months, because of clinical status worsening, increasing LVOT
and RVOT pressure gradients (max 70 mmHg, max 95 mmHg
respectively) and NT-proBNP levels exceeding 80,000 pg/ml,
rapamycin (sirolimus) therapy was started. 3 months later disopyr-
amide was added.
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Results: Heart failure improved from NYHA stage IV to II and
NT-proBNP values decreased gradually to 4,000 pg/ml.
Echocardiography showed decrease of IVSd 10 mm z-score:
+7.45, LVPWd 8 mm z-score:+4.95, and stabilization of max
LVOT pressure gradient 80mmHg,maxRVOT pressure gradient
95 mmHg. No hypertrophy progression over 23 months was
observed. Side effects included hypercholesterolemia and endo-
metrial hyperplasia.
Conclusions:Our findings show that rapamycin treatment could be
beneficial for neonates and infants with NSML and stop progres-
sion of HCM even when complete reversal of hypertrophy may
not be possible. The prolonged therapy seems to be safe.
Further studies, starting therapy from neonatal or even foetal
period would be of a great value.

Keywords:Noonan Syndrome, Hypertrophic Cardiomyopathy,
Rapamycin, RASopathy, PTPN11
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syndrome: Cardiovascular and multisystemic features in a
pediatric cohort
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Background and Aim: Vascular Ehlers-Danlos Syndrome (VEDS) is
a rare autosomal dominant (AD) connective tissue disease (CTD)
due to likely pathogenic o pathogenic variant in COL3A1 and
characterized by variable multiorgan involvement. The main signs
are generally cardiovascular with possible progressive dilation and
rupture of all vascular districts, in particular aortic and cerebral.
Other possible manifestations include gastrointestinal perforation
and uterine rupture during pregnancy in women. Potentially
any other organ or system with connective tissue background
can be affected. This disorder has typically an age-related pen-
etrance. The pediatric population of VEDS undoubtedly repre-
sents a real challenge for clinicians not only in terms of
diagnosis but also in terms of management. In fact, few studies
in literature are available regarding multisystemic involvement
of VEDS in children.
Method: Our tertiary academic paediatric represents the referral
point for the center and south of Italy for the multidisciplinary
management of patients with CTDs. In this study we include data
from 10 patients with VEDSwho hadmultisystemic clinical assess-
ment, multiorgan screening and genetic study through (Next
Generation Sequencing) sequencing.
Results: We focused on VEDS manifestations in children, report-
ing the main multisystemic signs and symptoms to be considered at
diagnosis and during follow up and considering data related to

clinical and instrumental screening and surveillance (electrocardio-
gram, echocardiography, contrast-enhanced magnetic resonance
angiography, spine radiography, dual-energy X-ray absorptiome-
try, etc.)
Conclusions: In the management of VEDS pediatric population it is
important to consider not only the major signs classically associated
with the disease such as cardiovascular but also the minor aspects
that can have a significant progressive impact on the health in chil-
dren. We emphasize the importance of the multidisciplinary, per-
sonalized, and longitudinal in time approach to children with
suspected or confirmed VEDS. Early VEDS diagnosis at multisys-
temic level can prevent acute and chronic complications, offer tail-
ored and improve the quality of life.

Keywords: connective tissue disease, Vascular Ehlers Danlos
Syndrome, progressive multiorgan involvement, pediatric multi-
disciplinary management, personalized approach
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Background and Aim: Arrhythmogenic cardiomyopathy (ACM) is a
rare cardiac condition marked by fibrous or fibro-fatty infiltration
of the myocardium, resulting in arrhythmias and progressive car-
diac dysfunction. Pediatric prevalence remains uncertain due to
limited reported cases. Initially perceived as exclusively impacting
the right ventricle (RV), recent studies revealed the involvement
of the left ventricle (LV), leading to the replacement of the term
“arrhythmogenic right ventricular dysplasia” with ACM.
Arrhythmogenic cardiomyopathy often manifesting in the second
to fourth decades of life, poses a risk of sudden cardiac death,
emphasizing the importance of risk stratification for implantable
cardioverter-defibrillator (ICD) implantation.
Method: We present a case of a 16-year-old teenager who was
admitted to the hospital following a syncopal episode accompanied
by clonic seizures on the right side of the body. The patient exhib-
ited gradually progressive exercise intolerance subsequent to a res-
piratory infection two months prior to hospitalization. Diagnostic
assessments revealed dilated cardiac cavities with severe biventric-
ular systolic dysfunction. The surface electrocardiogram depicted
inverted T waves in V1-V4 precordial leads. Heart failure treat-
ment was initiated, associated with inotropic treatment with
Dobutamine, with a slightly favourable evolution.
Results: We performed several tests in order to determine the
cardiomyopathy aetiology. Holter electrocardiogram monitoring
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revealed ventricular extrasystoles with left bundle branch aspect
and episodes of non-sustained ventricular tachycardia. Magnetic
resonance imaging identified a dilated RV with accentuated tra-
beculae in the medio-apical segment with no fibrotic lesions
and severely compromised systolic function of LV with basal sub-
endocardial fibrotic lesions. Genetic testing further revealed a
heterozygous desmocollin mutation. Considering the diagnosis
of ACM with biventricular involvement, the patient underwent
implantation of a primary prophylactic ICD.
Conclusions: The presented case underscores the complexities asso-
ciated with the diagnosis and management of this rare cardiac con-
dition. The decision to implant a primary prophylactic ICD reflects
the imperative nature of risk stratification in preventing potential
life-threatening arrhythmias and sudden cardiac death. ACM in
pediatric patients, while presenting with recurrent myocarditis-
like episodes, demands adapted diagnostic criteria due to unique
manifestations. Acknowledgement: “This work was supported
by the University of Medicine, Pharmacy, Science and
Technology “George Emil Palade” of Târgu Mureş, Research
Grant number 511/5/ 17.01.2022”
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Background and Aim: Mitochondrial cardiomyopathy (MCM) is a
complex, heterogeneous condition that may affect infants, chil-
dren, and adults and is frequently overlooked (E.Braunwald,
EHJ 2023). This cardiomyopathy is diagnosed by pathology,
genetics, and biochemistry, but until now the pathological
approach has only been suspected from electron microscopy.
We have developed a pathological diagnosis of MCM using
immunostaining histochemistry (IHC) with respiratory chain
enzyme antibodies (A.Takeda, J Clin Path 2020). In this report,
we describe a case of MCM diagnosed pathologically by this
method and discuss this disease’s genetics and clinical aspects.
Method: Of the 23 cases diagnosed with mitochondrial cardiomy-
opathy by IHC, 13 cases in which either genetic testing, tissue bio-
chemistry, or EM could be performed were retrospectively
reviewed. To investigate the correlation between respiratory chain
complex enzyme activity and immunohistochemistry, 13 patients
(7 with mitochondrial cardiomyopathy, the rest with other
cardiomyopathies) were examined in myocardium where both
were available for testing. For IHC, anti-NDUFA9 for complex
I, anti-SDHA for complex II, and anti-COX IV for complex
IV were used. DAB-positive areas were measured. The staining
area of complexes I and IV was expressed as a ratio of complex
II; thus, Area (Complex I/II) and Area (Complex IV/ II) were cal-
culated. Data are expressed as a ratio of the area of positive staining
for the specific complex antibody compared with the control area.
Those of myocardium with less than 30% of normal control was
defined as negative staining with pathologically diagnosed MCM.
Results: Three were negative staining for Complex I only, 3 were
negative for Complex IV only, and the remaining 7 had negative
staining for both Complex I and Complex IV. Seven patients per-
formed respiratory chain complex enzymatic assay and 5 patients
were found to be defective. The results of the enzymatic assay and
IHCwere significantly correlated.Ten patients had genetic exami-
nation and all the patients had pathogenic genetic variants of

MCM. Five patients had m.3243A>G and the other had
m.4300A>G, m.14453A>G, m.12264C>T, MT-ND6, GARS,
GTPBP3, and TOP3A. All the patients had abnormal mitochon-
drial findings in EM.
Conclusions: IHC is an excellent method of pathologically confirm-
ing the diagnosis of MCM.

Keywords: mitochondrial cardiomyopathy, immunostaining
methods
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Background and Aim: Hypertrophic cardiomyopathy(HCM) is a
primary genetic disease of the myocardium, characterized by
asymmetric hypertrophy of the interventricular septum(IVS), most
frequently associated with dynamic obstruction in the ejection
pathway of the left ventricle(LVOT) and with different degrees
of mitral regurgitation(MR). It is rare in the pediatric population,
unlike the adult population, with a prevalence estimated at 1.2 per
1,000,000 and with an incidence of 1.3 per 100,000.
Method:We present the case of a 14-year-old female patient, who
presented for dyspnea on moderate exertion. Echocardiography
revealed: severe biventricular HCM, predominantly septal (basal
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Figure

Immunohistopathological study on biopsied myocardium in patients with mitochondrial 
cardiomyopathy(MCM) and non-mitochondrial cardiomyopathy(non- MCM) (A) Signal intensity 
of complex I compared with complex II was low (16% of normal) (B) Both complex I and 
complex IV compared with complex II were low (4%, 0% of normal, respectively) (C) Signal 
intensity of both complex I and complex IV compared with complex II was normal (99%, 58% of 
normal, respectively) (D) Signal intensity of both complex I and complex IV compared with 
complex II was normal (140%, 43% of normal, respectively).
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IVS=21 mm, medioventricular IVS = 34 mm, basal LV posterior
wall(LVPW) = 12.7 mm, Medioventricular LVPW = 20 mm,
free wall of the right ventricle (RV) = 8 mm), with significant
obstruction in the RV outflow tract (RVOT), maximum gradient
= 74 mmHg, without obstruction in LVOT; moderate LV systolic
dysfunction, mild RV systolic dysfunction, biatrial dilatation and
grade IIMR. ECG: sinus rhythm, ventricular rate = 75 bpm, inter-
mediateQRS axis, wideQRS complexes (0.14 sec), hypervoltage,
left bundle branch block-like appearance, negative T waves and
ST segment depressions in V3-V6. ECG holter: normal.
Propranolol treatment was initiated, 10mgX3/day, with good
tolerance. Genetic testing: heterozygous mutations in the
MYH7 and ALPK3 genes.
Results: Periodic evaluations: aggravation of the signs of heart fail-
ure (fatigue at low efforts) was found, and echocardiographically,
mild increase of RV dysfunction and an RVOT gradient of
80 mmHg, promoted the decision to perform the surgery approx-
imately one year after the diagnosis. The intervention involved
infundibulectomy, resection of a septal band and RVOT plasty.
Postoperative echocardiography: moderate biventricular systolic
dysfunction, no RVOT obstruction. In the cases reported so
far, the ALPK3 heterozygous mutation is usually associated with
HCM with onset in adulthood, predominantly with IVS and apical
hypertrophy, without LVOT obstruction. Although concomitant
RV involvement is common (may occur in 28-44% of adult
patients with HCM), significant RVOT obstruction due to a
hypertrophied right ventricle is very rare. RV involvement is asso-
ciated with an increase in the incidence of supraventricular and
ventricular arrhythmias, with severe dyspnea and pulmonary
thromboembolism.
Conclusions: The particularity of the CASE: association of HCM
with severe RVOT obstruction in a child who required surgical
intervention, without ventricular/supraventricular arrhythmias.
Genetic testing revealed heterozygous mutations that are not usu-
ally involved in such cases.

Keywords: severe hypertrophic cardiomyopathy, right ventricu-
lar outflow tract obstruction, no left ventricle outflow tract
obstruction, genetic mutations
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Background and Aim: Ventricular trabeculae and pectinate muscles
are morphological hallmarks of chamber myocardium differentia-
tion. Here we sought to identify the factors governing pectinate
muscles formation and probe to which extent they are homolo-
gous to trabeculae.
Method: Chick embryonic hearts between Hamburger-Hamilton
stages 19-29 were studied by whole mount confocal microscopy
and histology. Impulse propagation through the atria was
monitored by optical mapping. Proliferative history of atrial
myocardium was evaluated using label-dilution technique.
Hemodynamic loadingwasmodified using either left atrial ligation
or isolated heart culture.

Results: Pectinate muscles start to form between stages 23-24. The
ratio of pectinate muscles to free wall increased steadily between
stages 24 and 29. Complete mechanical unloading in whole heart
culture inhibited their formation, which was not rescued by injec-
tion of silicon oil droplet. Left atrial ligation caused slowing of the
impulse propagation and induced ectopic pacemaking activity in
the excluded portion of the atrium. Unlike ventricular trabeculae,
which showed considerably slower proliferative activity than the
compact myocardium, the proliferative structure of the atrium
was homogeneous.
Conclusions: Thus, while there is some structural and functional
homology, there are also differences between the atria and ven-
tricles in myocardial morphogenesis.

Keywords: atrial morphology, pectinate muscles, hemodynamics
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Correlation of nt-probnp to exercise capacity in children
with single ventricle physiology
Claire Mcginn1, Chris Watson2, Louise Morrison3 and Frank Casey1
1Wellcome-Wolfson Institution of Experimental Medicine, Queen’s
University Belfast, UK; Department of Paediatric Cardiology, Royal
Belfast Hospital for Sick Children, UK; 2Wellcome-Wolfson Institution of
Experimental Medicine, Queen’s University Belfast, UK; 3Department
of Paediatric Cardiology, Royal Belfast Hospital for Sick Children, UK

Background and Aim: Children with single ventricle (SV) physiol-
ogy may have reduced exercise capacity despite preserved systolic
function. We hypothesised that SV patients with reduced exercise
tolerance would demonstrate an elevated NT-proBNP on blood
analysis.
Method: 19 children with SV physiology underwent exercise stress
testing (EST) to exhaustion using Bruce protocol on treadmill.
Echocardiograms were performed on a Phillips machine with
standardised protocol and ejection fraction (EF) calculated using
Simpson’s biplane. Bloods were obtained prior to exercise testing
and analysed forNT-proBNP usingRoche’s assay. Daily symptom
questionnaire completed by participants/parents.
Results: Participants aged 7-16 years (mean=10.7years). 13 females
and 6 males. All participants were in Class I (No heart failure) using
theModifiedRoss Score and 11 (58%) participants reported at least
mild limitations in daily exercise capacity compared to their peers.
Length of EST ranged from 6-15 minutes (mean=9minutes). EST
time was compared to healthy children of the same age and sex (1).
7 participants’ time were <10th percentile for healthy children, 2
participants were in the 10th-25th percentile, 2 participants in
25th-50th percentile, 2 participants in 50th-75th percentile and
6 participants >90th percentile. Of the 8 participants without per-
ceived exercise limitations, 7 (88%) performed better than 50th
percentile for age/sex. Participants’ mean EF=55.84% (33-69%).
Mean NT-proBNP levels=88.8ng/L (42-189ng/L). Using
Paired T-testing there was no statistically significant correlation
between total EST time and EF (R=0.074 p=0.762) or NT-
proBNP values (R=-0.133 p=0.586). There was no statistically
significant correlation between age and total EST time (R=0.45
p=0.855). Four participants had ST segment changes on ECGdur-
ing exercise. One had ectopy in recovery. All participants were
asymptomatic. Of those with ECG changes, 3 participants exer-
cised <10th percentile time for age/sex and 1 participant exercised
<25th percentile for age/sex.
Conclusions: Participant’s perceived levels of exercise capacity were
reflected by their age/sex adjusted EST time. Marginally higher
NT-proBNP levels demonstrated in participants with poorer
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exercise capacity, but this was not statistically significant. This small
study suggests there may be little benefit in using NT-proBNP to
determine exercise capacity in children with single ventricle physi-
ology and their perceived daily exercise capacity is a more useful
indicator of EST performance.

Keywords: NT-proBNP, exercise, single ventricle
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The evaluation of FCGR2A gene polymorphism in mul-
tisystem inflammatory syndrome in children
Esra Küçük1, Derya Duman1, Necdet Kuyucu2, Sevcan
Tuğ Bozdoğan3, Edanur Yeşil2 and Derya Karpuz1
1Department of Paediatric Cardiology, Mersin University Hospital,
Mersin, Turkiye; 2Department of Paediatric Infectious Disease, Mersin
University Hospital, Mersin, Türkiye; 3Department of Genetics,
Çukurova University Hospital, Adana, Turkiye

Background and Aim: Multisystem Inflammatory Syndrome (MIS-
C) is a new syndrome with hyperinflammation in the pediatric
population exposed to SARS-CoV-2 that the pathophysiology
and consequences of which have not been elucidated.
FCGR2A polymorphism is associated with increased susceptibility
to autoimmune and infectious diseases. The aim of our study is to
search the relationship of FCGR2A rs1801274 polymorphism
with the development and severity of MIS-C.
Method: The study was conducted in a single center with 35 MIS-
C patients and 36 healthy children. The relationship between the
participants’ clinical and cardiac imaging data, severity of the dis-
ease, and FCGR2A rs1801274 polymorphism was evaluated.
Results: Although homozygous FCGR2A rs1801274 gene poly-
morphism was more common in MIS-C patients, no significant
difference was found compared to controls. There was no signifi-
cant association between this polymorphism and cardiovascular
complications in MIS-C patients. However, severe cardiac dys-
function developed in those with homozygous FCGR2A
rs1801274 gene polymorphism, and they required immune
modulatory agents other than IVIG. The average age of patients
with severe MIS-C was significantly higher than that of mild
MIS-C, and systolic dysfunction was evident (p<0.05).
Conclusions: This study is the first to analyze the relationship
between the development of MIS-C and the FCGR2A gene
rs1801274 polymorphism. Since our study was conducted in a sin-
gle center and in a rare and new disease group, evaluation was
made with a limited number of patients. Multicenter studies in dif-
ferent ethnic groups are needed to examine the relationship
between differences in the FCGR2A rs1801274 gene and MIS-
C severity.

Keywords:multisystem inflammatory syndrome, gene, polymor-
phism, children
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Does intraventricular enzyme replacement therapy (ICV-
ERT) with cerliponase alfa affect cardiac function in
patients with cln2 disease?
Eike Philipp Schneider1, Largeta Mamudi1, Susanne Lezius3,
Miriam Nickel2, Christoph Schwering2, Jakob Olfe1, Angela Schulz2,
Rainer Kozlik Feldmann1 and Fridrike Stute1
1Children’s Heart Clinic, University Medical Center Hamburg-
Eppendorf, Hamburg, Germany; 2Department of Pediatrics, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany; 3Department
of Biometrics, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

Background and Aim: Intraventricular enzyme replacement therapy
(ICV-ERT) with Cerliponase alfa has shown positive effect on
CNS degeneration in neuronal ceroid lipofuscinosis (CLN) 2.
However, the impact of therapy itself and prolonged life expect-
ancy on cardiac function remain unclear. Though CLNs are pri-
mary neurodegenerative diseases affected patients show an
increasing amount of co-morbiditis. One of these may be a decline
in cardiac function which is already reported in CLN3. The pur-
pose of this ongoing longitudinal prospective study is to analyze
cardiac function in pediatric patients with CLN2 receiving
ICV-ERT with Cerliponase alfa.
Method: Forty-six patients with CLN2 with a median age of 106
months (range 41-214 m) were investigated (m = 27, f = 19). All
patients received ICV-ERT. Comprehensive assessments were
conducted including echocardiography, electrocardiogram
(ECG), and cardiac serum biomarkers proBNP and high sensitive
troponin I (hsTropI). To this date, 10 patients had a follow up at six
months, three patients at twelve months, one patient at fifteen
months.
Results: Echocardiography showed normal left and right systolic
function in 46 (100%) patients, characterized by LV ejection frac-
tions (EF) within the range of male 52-72% and female 54-74%,
myocardial strain values of male -16.7% and female -17.8% and for
the right ventricle TAPSE measurements exceeding 17mm. No
patient had relevant myocardial hypertrophy. Diastolic function
parameters demonstrated borderline normal function in 11
patients (24%). 43 patients had sinus rhythm, three had coordi-
nated atrio-ventricular rhythm. Non pathologic incomplete right
bundle branch blocks were observed in 8 patients. One patient
showed complete right bundle branch block. Cardiac biomarker
levels remained within standard limits, with hsTrop I values below
34.2 ng/l for males and 15.6 ng/l for females. Follow-up assess-
ments after six, twelve and fifteen months showed no substantial
deviations in parameters.
Conclusions: So far, our data suggest that ICV-ERT related longer
life-expectancy does not lead to any relevant cardiac impairment in
pediatric CLN2 patients. More important we did not see any neg-
ative effect caused by therapy at short to midterm follow-up.
However, occurrence of borderline diastolic function should be
followed.Whether longer life expectancy leads to impaired cardiac
function in older age has still to be evaluated.

Keywords: myocard, cardiomyopathy, diastolic function, ceroid
lipofuscinosis
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Clinical characteristic and outcome of barth syndrome:
results from french cohort of barth syndrome evaluation
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11Nutrition et métabolisme n Hôpital Universitaire des Enfants Reine
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Oncologie Pédiatrique, Centre de Référence des Histiocytoses, Hôpital
Armand-Trousseau, AP-HP, Paris, France; 14Service de Médecine
génomique des maladies rares Hôpital Necker-Enfants Malades

Background and Aim: Barth syndrome (BTHS) is a rare X-linked
disease caused by defects in TAFAZZIN gene, responsible of car-
diolipin remodelling. BTHS is characterized by cardiomyopathy,
skeletal myopathy, neutropenia and growth abnormalities.
Following a national series of 22 cases, published in 2013, we
extended both the enrolment and the follow-up of our cohort till
2023 to describe the natural history of the disease. The second aim
was to define cardiac and non-cardiac prognostic factors and to
evaluate potential genotype-phenotype correlations.
Method: The medical records of all patients with BTHS, defined a
TAZ variant (Class 3/4 ACMG) were identified in multiple
sources and reviewed.
Results: We identified 37 BTHS pedigrees that included 44
patients. The median age at presentation was 0.12 years (range,
0–4.1 years). 21 deaths were observed at the median age of 0.5
years [min 0.06-max 8 years) while the median age at last fol-
low-up was 14 years (range 3–52 years years). The 5-year and
20-year survival were 56% [95%CI 41-70%] and 51% [95%CI
35-65%], respectively. Two deaths occurred after heart transplan-
tation (one immediate and the second one 7 years later from sepsis)
while the other 19 deaths were related to the cardiomyopathy. The
rate of failure to thrive and muscular impairment were respectively
32%, 37%. The main event during early period of follow-up was
hospitalisation for heart failure. Survival correlated with different
prognostic factors: age at diagnosis, type of genetic mutation as
deletion type, dilated cardiac phenotype at diagnosis, grade of left
ventricle (LV) hypertrophy, and LV ejection fraction. The pres-
ence of others than cardiac impairments such as muscular or neuro-
developmental impairment did predict outcomes.
Conclusions: Cardiomyopathy is the leading cause of death in
BTHS and the main cause of major events in these patients.
Longer-term outcomes in our cohort suggest a better prognosis
after the first 5 years of life. Factors such as greater LV dilatation,
reduced LV hypertrophy, and LV dysfunction were strong predic-
tive factors of worse survival in this population. Our survey found
for the first time a correlation between genotype and phenotype in
BTHS.

Keywords: Cardiomyopathy, pediatric heart failure, Barth,
genetic cardiomyopathy, mithocondrial genetic disease
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Syndromic congenital heart disease associated with novel
TBX1 and CHD7 variants
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Krisztina Németh1, Tünde Abonyi1, Xénia Varga1, Seung Woo Ryu2,
Eugene Lee2, Éva Kis3, Zsolt Lóránt Prodán3, Vera Goda4,
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1Tűzoltó Street Department, Pediatric Center, Semmelweis University,
Budapest, Hungary; 23billion Inc., Seoul, South Korea; 3Gottsegen
National Cardiovascular Center, Budapest, Hungary; 4Central Hospital
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Budapest, Hungary

Background and Aim: 22q11.2 deletion syndrome (22q11.2DS) and
CHARGE syndrome are two complex genetic disorders showing
overlapping phenotypes, including congenital heart disease
(CHD), immunodeficiency and developmental delay. The aim
of our study was to ascertain genetic variants among patients with
phenotypes resembling 22q11.2DS.
Method: Patients were retrospectively collected between 2005 and
2023 from 3 Hungarian pediatric centers. All patients had CHD,
minor anomaly pattern resembling 22q11.2DS, and various other
suggestive findings (e.g. thymus hypo/aplasia, hypoparathyroid-
ism, hypocalcaemia, hearing impairment, coloboma, neurodeve-
lopmental deficits). Karyotype analysis and fluorescent in situ
hybridization (FISH) or multiplex ligation-dependent probe
amplification (MLPA) were performed for all patients. Whole
exome sequencing (WES) was completed for patients lacking
the typical 22q11.2 deletion. Validation of identified variants
and segregation analysis was run via Sanger sequencing.
Results:WESwas performed in 94 unrelated patients and revealed
pathogenic and likely pathogenic variants in 29 patients (30.8%
diagnostic yield). Furthermore, we identified variants of uncer-
tain significance (VUS) in 7 additional patients (7.4% of the
cohort). Two novel likely pathogenic variants were identified
in TBX1 gene: a paternally inherited canonical splice variant
(TBX1:c.438-2A>T) in Patient 1, and a nonsense variant
[TBX1:c.612C>G (p.Tyr204Ter)] in Patient 2. Four patients
carriedCHD7 alterations. Two novel likely pathogenic nonsense
variants were identified: CHD7:c.3310_3311del (p.Ile1104Ter)
in Patient 3 and CHD7:c.4505del (p.Ser1502Ter) in Patient 4.
Patient 5 is a carrier of the previously described pathogenic
CHD7:c.6157C>T (p.Arg2053Ter) nonsense variant.
Additionally, we identified a missense VUS: CHD7:
c.3327G>C (p.Arg1109Ser) in Patient 6.
Conclusions:This is the first study conducted on a large Hungarian
patient cohort with 22q11.2DS resembling phenotypes. The
WES approach is an effective diagnostic tool in syndromic
CHD. TBX1 andCHD7 genes were affected in multiple patients
(2.1% and 4.2%, respectively), strengthening the differential
diagnostic relevance of these genes regarding 22q11.2DS.
Importantly, we identified four novel variants, thus our results
extend the genotypic spectrum of syndromic CHD-associated
CHD7 and TBX1 genes.

Keywords: 22q11.2 deletion syndrome, CHARGE syndrome,
whole exome sequencing
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The survival rate is worst in the early period of life with a better outcome and stabilisation after 5 
years old. The DCM phenotype at diagnosis was a negative pronostic factor compared to HCM 
or LVNC phenotype. Moreover a greater left ventricle hypetrophy was a "protective " factor. As 
far concerns the genotype-phenotype correlation wa have found a greater risk of death in case 
of deletion compared to frame-shift or others mutations. Our survey found out for the first time a 
specific genetic-phenotype pattern in Barth syndrome.
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Background and Aim: Rhabdomyomas are the most common fetal
heart tumour and are well-established prenatal markers of TSC
(tuberous sclerosis complex). Few longitudinal studies in the liter-
ature explore the hemodynamic and electrophysiological impact
of these formations over time. The aim of the study is to describe
the characteristics of paediatric patients with rhabdomyomas from
a genotypic, cardiovascular and arrhythmological phenotype point
of view.
Method: In this retrospective study, we examined all pediatric
patients in the database of a single tertiary institution with echo-
cardiography-based diagnosis of cardiac rhabdomyoma from
January 1, 2010 to August, 1st, 2023. Fetal echocardiography
when available was reviewed for all cases. The presence of rhab-
domyomas on postnatal echocardiography, the occurrence of
arrhythmias, postnatal diagnostic and genetic work-up was
reviewed using electronic medical records.
Results: During the 12.7-year study period, 41 patients were diag-
nosed prenatally or postnatally with cardiac rhabdomyoma at our
Center. In 21 cases (55%) the diagnosis was prenatal; among
patients with prenatal diagnosis, in 5 cases (24%) the family opted
for voluntary termination of pregnancy. The survival rate of car-
diac rhabdomyoma cases was 95%(34/36); the two deaths
recorded in our case series were not related to cardiac causes.
Among the 36 cases, partial or complete spontaneous tumor
regression occurred in 19 (55 percent). In 3 cases, rhabdomyoma-
tosis resulted in hemodynamic impact defined as obstruction of the
LVOT, RVOT, or epiaortic vessels. Thus, in 9% of cases, rhabdo-
myomas resulted in significant hemodynamic alteration, requiring
interventional or medical treatment. In 8 of 36 cases (22%),
arrhythmias were found during follow-up (mean follow-up time
of 7 years). Antiarrhythmic therapy was required in 3 cases. A clini-
cal diagnosis of TSC according to international criteria wasmade in
35/36 (97%) patients. A pathogenetic variant on TSC1was present
in 38.9% of patients with positive genetic testing (61,1% on
TSC2). Epilepsy was found in 64% of cases, CNS lesions in
86%, and skin, kidney, and retinal lesions in 79%, 47% and 11%
respectively.
Conclusions: Rhabdomyomas can have a relevant hemodynamic
impact or favor arrythmias in a significant proportion of patients
with TS. A tailored cardiologic follow-up, and especially arrhyth-
mologic surveillance, is needed in these patients.

Keywords: Cardiac rhabdomyomas, Tuberous Sclerosis
Compex, genotype-phenotype correlation, arrhythmological sur-
veillance
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Background and Aim: Congenital heart disease is the most common
birth defect worldwide. Depending on complexity of the CHD,
around 50% of these children require cardiovascular surgery,
which may involve thymectomy for a better access to the heart.
Given the role of the thymus in shaping a functional adaptive
immune response, thymectomy may have detrimental health
consequences.
Method:We clinically and immunologically characterized 17 chil-
dren (23% female, 77% male), aged 3 to 5 years, with CHD who
had undergone thymectomy in their first year of life. Of these, 65%
had acyanotic, and 35% cyanotic CHD. Our assessment included a
total blood count, proBNP and TroponinT levels, plasma cyto-
kine levels and comprehensive immunophenotyping. We
designed a questionnaire to evaluate the frequency of atopic and
autoimmune diseases and measured IgE and autoantibody levels
as early markers of allergy and autoimmunity. Finally, we analysed
the patients’ thymic output by investigating TREC numbers and
recent thymic emigrants.
Results: Our study shows that thymectomized children exhibit
lymphopenia accompanied by an altered T-cell profile. These
changes include a decrease of naïve CD4 and CD8 cells, concomi-
tant with an elevated percentage of memory T-cells. We observed
a significantly increased percentage of Tfh and CCR4+ CD4 cells
among thymectomized children when compared to controls.
Additionally, irrespective of CMV infection status, thymectom-
ized children exhibit an increased percentage of exhausted PD1
+ T-cells. Children born with a cyanotic heart defect showed a
significantly higher percentage of CD8+ cells expressing the IL-
2R, but a lower percentage of total CD8+ cells. Half of the chil-
dren in our study displayed low TREC numbers. Analysis of
plasma cytokines relevant for the maintenance of memory T-cells
revealed significantly reduced IL-15 levels in thymectomized chil-
dren. There was no difference in total IgE between thymectom-
ized children and controls. No relevant autoantibody levels were
detected. As expected, proBNP and TroponinT levels decreased
significantly after corrective heart surgery.
Conclusions: Our research reveals the immediate immunological
impact of thymectomy in early-life, including premature immune
aging, reduced thymic output, and signs of lymphopenia-induced
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T-cell proliferation, potentially elevating the risk of autoimmune
development later in life. These observations underscore the
importance of monitoring the long-term consequences of early-
life thymectomy.

Keywords: Congenital Heart Disease, Thymectomy, T cell lym-
phopenia
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Background and Aim: Congenital heart disease (CHD) is the most
common birth defect worldwide. Approximately 50% of CDH
cases, depending on the complexity, require cardiovascular sur-
gery, which may involve resection of the thymus for a better access
to the heart. Given the pivotal role of the thymus in shaping a func-
tional adaptive immune response, thymectomy may have detri-
mental health consequences.
Method:We clinically and immunologically characterized 17 chil-
dren (23% female, 77%male), aged 3-5 years, who underwent thy-
mectomy in their first year of life. Of these, 65% had acyanotic
CHD, and 35% cyanotic CHD. Our assessment encompassed
physical and laboratory examinations, including a total blood
count, cardiac biomarkers, plasma cytokine levels and comprehen-
sive immunophenotyping. We designed a questionnaire to evalu-
ate the frequency of atopic and autoimmune diseases andmeasured
IgE and autoantibody levels as early markers of allergy and auto-
immunity. Finally, we analysed the patients’ thymic output by
investigating TREC numbers and recent thymic emigrants.
Results: Our study shows that thymectomized children exhibit
lymphopenia and an altered T cell profile. These changes include
a decrease of naïve T cells, concomitant with an elevated percent-
age of memory T cells. We observed a significantly increased per-
centage of Tfh and CCR4+ CD4 cells among thymectomized
children when compared to healthy controls. Additionally, irre-
spective of CMV infection status, thymectomized children exhibit
an increased percentage of exhausted PD1+ T cells. Half of the
children in our study displayed low TREC numbers. Analysis
of plasma cytokines relevant for the maintenance of memory T
cells revealed significantly reduced IL-15 levels in thymectomized
children. There was no difference in total IgE between thymec-
tomized children and healthy controls and no relevant autoanti-
body levels were detected. As expected, both proBNP and
TroponinT levels decreased significantly after corrective heart
surgery.

Conclusions: Our research reveals the immediate immunological
impact of thymectomy in early-life, including premature immune
aging, reduced thymic output, and signs of lymphopenia-induced
T cell proliferation, potentially elevating the risk of developing
autoimmune diseases later in life. These observations underscore
the importance of monitoring the long-term consequences of
early-life thymectomy. This work was supported by the YAEL
Foundation and the German Heart Foundation.

Keywords: Congentinal Heart Disease, Thymectomy, T cell
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Background and Aim:The PKP2 gene (locus 12p11.21) encodes the
desmosomal protein Plakophilin-2, vital for cellular adhesion
between cardiomyocytes. It is associated with classical
Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC), a
cardiac disorder that can cause malignant ventricular arrhythmias
and sudden cardiac death in the young. The 12-lead electrocardio-
gram (ECG) is an important tool for diagnosis of ARVC but ECG
patterns in paediatric carriers of PKP2 variants have not been pre-
viously systematically assessed.
Method: The retrospective study enrolled paediatric (<18 years)
PKP2 gene carriers referred to Great Ormond Street Hospital
between 2005 and 2023. Their ECGswere analysed and compared
with an age and gender-matched healthy population using paired
two-tailed χ2-test (χ2, p-value<0.05).
Results: 28 PKP2 variant carriers (54% females) were identified, of
which 2 (7%) were diagnosed with ARVC at the time of the ECG,
with a mean age of 13.6 +∕- 4.8 years. These were compared to 28
healthy controls (mean age of 12.7 +/- 4.4 years). 17 carriers (60%)
had low QRS voltages in the lateral leads, compared to 4 controls
(16%). Fractioned QRS complexes were seen in the lateral leads in
19 (67%) and in the septal leads in 20 (71%), compared to 1 and 2
controls (3.5% and 7%, respectively). Abnormal T wave inversion
(TWI) for age was found in 54% of the patients (29% in lateral
leads) and flat T waves in 22 patients (78%); but these were not
statistically-significantly different to controls. Both 2 patients with
ARVC phenotype showed fractioned QRS, low voltages and
widespread inverted or flattened T waves.
Conclusions: Paediatric carriers of PKP2 gene variants are more
likely to have lowQRS voltages and QRS fractionation in the lat-
eral and anterior leads than normal controls, but the presence of
abnormally inverted or flat T waves did not discriminate between
gene carriers and controls. Our findings suggest that paediatric-
specific ECG features may represent early phenotypic expression
of PKP2 gene variants.

Keywords: arrhythmogenic cardiomyopathy, PKP2 mutation,
electrocardiogram, paediatric
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A pediatric case of dilated cardiomyopathy with inflam-
matory cell infiltration on histological examination
Hirokuni Yamazawa1, Atsuhito Takeda1, Yasuto Suzuki2,
Michihiko Ueno3, Yoshihiko Ikeda4, Keiko Ohta Ogo4 and
Heima Sakaguchi5
1Department of Pediatrics, Faculty of Medicine and Graduate School of
Medicine, Hokkaido University, Sapporo, Japan; 2Department of
Pediatrics, Kushiro Red-Cross Hospital, Kushiro, Japan; 3Department of
Pediatrics, Teine-Keijinkai Hospital, Sapporo, Japan; 4Department of
Pathology, National Cerebral and Cardiovascular Center, Osaka, Japan;
5Department of Pediatric Cardiology, National Cerebral and
Cardiovascular Center, Osaka, Japan

Background and Aim: Dilated cardiomyopathy (DCM) is relatively
common in pediatric cardiomyopathy, and histological examina-
tion is not mandatory for diagnosis. However, we would like to
report a case that demonstrates the potential usefulness of histo-
logical examination.
Method: We report a case in which DCM was initially diagnosed
and managed, but histological examination during the disease
revealed findings of myocarditis.
Results: The patient, a 12-year-old female, initially presented with
gastroenteritis-like symptoms and was referred to a general hospi-
tal. An electrocardiogram showed negative T waves. Myocardial
troponin I increased to 102 pg/ml. Echocardiography showed a
marked decrease in ejection fraction (EF) to the 10% range and
marked enlargement of left ventricular end-diastolic diameter
without wall thickening. Late gadolinium enhancement on
MRI findings were characteristic of DCM. However, no mapping
was performed. There was no pericardial effusion. The patient was
diagnosed with worsening heart failure in DCM; after more than
30 days of medical therapy, BNP improved, but EF did not. Then,
the circulation could not be maintained due to ventricular
tachycardia and was shifted to the ventricular assist device
(VAD) in preparation for heart transplantation. Initial histological
examination showed inflammatory cell infiltration, but no cellular
injury. This led to the suspicion of inflammatory DCM included in
Chronic Inflammatory Cardiomyopathy. In addition, CD3-posi-
tive cells exceeded 24/mm², and tenascin 4C8 was also stained in
the inflammatory foci, suggesting a relatively active inflammation.
After 4 months, the patient was able to wean off the VAD due to
unloading and steroid therapy. A second histological examination

revealed replacement fibrosis and still inflammatory cell infiltra-
tion, but CD3-positive cell counts were below 13/mm². The dis-
ease improved as did the histological findings, and EF improved to
the 40% range.
Conclusions: Recently, DCM with inflammation has attracted
attention as a potential target for immunosuppressive/immuno-
modulation therapy, while likely requiring mechanical support.
Histological examination may also be considered in DCM with
even the slightest suspicion of inflammatory involvement or in
DCM with a poor course.

Keywords: dilated cardiomyopathy, CD3, inflammatory dilated
cardiomyopathy, chronic inflammatory cardiomyopathy
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Clinical course and Microscopic findings

The clinical course of the patient and microscopic findings at the time of VAD implantation and 
weaning off are shown.
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Case report: Heart transplantation in a child
with very long-chain acyl-coa dehydrogenase deficiency
(VLCADD)
Hyun Ji Antonia Kim1, Angela Dornemann1, Urda Gottschalk1,
Gwendolyn Gramer2, Sebastian Harms1, Michael Huebler3, Hans
Gerd Kehl4, Rainer Kozlik Feldmann1, Nora Lang1,
Thorsten Marquardt5, Ania Carolina Muntau2 and Dorothee Boecker1
1Department of Pediatric Cardiology, University Heart & Vascular
Center, University Medical Center Hamburg- Eppendorf, Hamburg,
Germany; 2Department of Pediatrics, University Medical Center
Hamburg- Eppendorf, Hamburg, Germany; 3Department of Congenital
and Pediatric Heart Surgery, University Heart & Vascular Center,
University Medical Center Hamburg- Eppendorf, Hamburg, Germany;
4Department of Pediatric Cardiology, University Chidren’s Hospital
Münster, Münster, Germany; 5Department of General Pediatrics,
Metabolic Diseases, University Chidren’s Hospital Münster, Münster,
Germany

Background and Aim: Very long-chain acyl-CoA dehydrogenase
deficiency (VLCADD) is a rare autosomal recessive disorder of
fatty acid metabolism. Its clinical presentation is variable and
includes hypoketotic hypoglycemia, rhabdomyolysis, and poten-
tially life-threatening multi organ dysfunction including cardio-
myopathy. Treatment is based on strict dietary measures
including regular feeding intervals and complete avoidance of long
chain fatty acids. Heart transplantation of VLCADD patient due to
severe early-onset cardiac failure has not been described in the
literature.
Method: A 17-month-old male with dilated cardiomyopathy on
the basis of VLCADD was referred for evaluation of heart trans-
plant. His sister had passed away at 8 years of age due to dilated
cardiomyopathy. The siblings carried the same mutation L225P,
which has not been previously described in VLCADD. Both chil-
dren developed cardiac disease despite optimal management of the
underlying metabolic disease. Our patient became symptomatic at
a younger age, indicating that his prognosis under standard treat-
ment was poor. After careful evaluation and interdisciplinary dis-
cussion in our transplant meeting, the boy was listed for heart
transplant.
Results:He received a suitable offer after a wait list time of 13 days.
In cooperation with our metabolic team, heart transplantation was
performed without metabolic crisis during the intraoperative and
early postoperative course. Perioperative management included
trigger-free anaesthesia and avoidance of propofol. Metabolic sta-
bility was sustained under perioperative glucose infusion with 17–
21 g carbohydrates/kg/d (+ insuline if blood glucose exceeded
150 mg/dl). Immunosuppression was achieved with thymoglobu-
lin, tacrolimus, mycophenolatemofetil and methylprednisolone.
The patient recovered quickly and showed excellent weight gain.
During the late postoperative course (Week 5 and 6), he experi-
enced two metabolic crises with moderately elevated creatine kin-
ase due to infections. They were treated with i.v. fluids and high
doses of i.v. glucose and resolved without sequelae. Graft function
remained stable at last follow-up in week 16. Biopsy after 6 weeks
showed regular heart muscle histology without signs of rejection.
Conclusions: We present a novel case of heart transplantation for
cardiomyopathy with a primary diagnosis of VLCADD. This case
report describes the successful perioperative and postoperative
management, requiring close collaboration between cardiology,
cardiac surgery, metabolic medicine, anaesthesia, and intensive
care.

Keywords: VLCADD, Heart transplantation, metabolic disease,
dilated cardiomyopathy, genetic disease
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Outcome of irish children admitted to picu with severe
myocarditis in the last decade, a single centre experience
Ibrahim Dafalla1, Martina Healy2 and Orla Franklin1
1Children Health Ireland at Crumlin Hospital, Department of Paediatric
Cardiology; 2Children Health Ireland at Crumlin Hospital, Department
of Paediatric Intensive Care Medicine

Background and Aim: This study describes the course and the out-
come of children who were admitted with severe myocarditis
requiring PICU level of care.
Method: A 10-year retrospective data review of children admitted
to PICU in CHI at Crumlin with a primary diagnosis of myocar-
ditis between 2012 and 2022. Demographic data, ICU length of
stay, requirement for invasive ventilation, Extracorporeal life sup-
port (ECLS), renal replacement therapy (RRT), cardiac function
parameters, cardiac enzymes, kidney and liver functions, brain
imaging, mortality and requirements of a heart transplant were
collected
Results: During the last decade, 22 Irish children were admitted to
PICU with severe myocarditis. Eleven males and eleven females,
median age 3 years (IQR:1-8). All of these childrenwere well with
no comorbidities. A causative virus was isolated in 18/22 patients
(82%). Initial Echocardiographic evaluation showed severe cardiac
dysfunction, Median ejection fraction (EF) of 23% (IQR16-30),
and median fraction shortening of 11% (IQR:8-15). These param-
eters improved after Balloon Atrial Septostomy which was
required in 11/22 patients (50%) and inotropic support required
in 22/22 patients (100%). 9/22 patients (41%) required ECLS,
median duration 8 days. 19/22 patients (86%) required invasive
ventilationmedian duration 10 days (IQR:8-25). Cardiac enzymes
(troponin, BNP, and CK) were also markedly elevated. 18/22
patients (80%) of patients had elevated markers of kidney and liver
injury secondary to poor perfusion, and 5/22 patients (23%)
required haemodialysis median duration 7 days (range 3-10). 3/
22 patients (14%) died during their PICU stay. 4/22 (18%) patients
required cardiac transplant, and one patient required temporary
LVAD. The remaining 14 patients were discharged alive from
PICU. Median PICU length of stay was 14 days (range10-31).
Conclusions: Myocarditis in children is a serious disease with high
morbidity and mortality. A high index of suspicion is required for
diagnosis. Early referral to PICU is necessary to improve the
outcome.

Keywords: Myocarditis, PICU, ECLS, Heart Transplant
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Itsumi Sato1, Mitsue Hibino3, Atsuhito Takeda2, Hideyoshi Harashima4
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Medicine, Hokkaido University, Sapporo, Japan, Faculty of
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2Department of Pediatrics, Faculty of Medicine and Graduate School of
Medicine, Hokkaido University, Sapporo, Japan; 3Faculty of
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Oriented Research for Disruptive Science and Technology (FOREST)
Program, Japan Science and Technology Agency (JST) Japan, Saitama,
Japan

Background and Aim: In recent years, it has become clear that
impaired mitochondrial function is involved in the progression
of cardiac dysfunction associated with muscular dystrophy, and
mitochondria-targeted therapy may be promising in the future.
However, mitochondria-targeted therapy has not been developed
due to difficulties in drug delivery. In this study, we firstly
attempted to activate mitochondrial function in normal rat cardi-
omyocytes using MITO-Porter, a nanocarrier that specifically
delivers drugs to mitochondria.
Method: Normal rat Cardiomyocytes (H9C2) were used as model
target cells and aMITO-Porter was used as a nanocarrier. The drug
to be delivered was coenzyme Q10 (CoQ10). CoQ10 plays
diverse roles in mitochondria, including ATP production by res-
piratory chain complexes and antioxidant activity. Therefore,
CoQ10 has the potential to exert a therapeutic effect on mito-
chondrial dysfunction, but because it is insoluble in water, it is dif-
ficult to deliver it to mitochondria simply by administering it as is,
and it therefore cannot exert a therapeutic effect. Fluorescently
labeled MITO-Porter was added to H9C2, and the amount of
fluorescence of the intracellular nanocarriers was measured using
a flow cytometer to confirm the intracellular uptake of the
MITO-Porter. Using laser scanning microscopy, we confirmed
that MITO-Porter was co-localized with mitochondria.
Mitochondrial respiratory capacity was evaluated by measuring
the oxygen consumption rate (OCR) after the addition of
CoQ10-MITO-Porter using an extracellular flux analyzer.
Results: The results confirmed that the addition of CoQ10-
MITO-Porter increased oxygen consumption rate (OCR) com-
pared to the control group (Empty MITO-Porter and PBS (-)
group). These results suggest that CoQ10 can be deliver to cardi-
omyocytes mitochondria by using MITO-Porter and CoQ10 can
activate mitochondrial function in H9C2.
Conclusions: It was suggested that coenzymeQ10 delivery to mito-
chondria improves cardiomyocyte mitochondrial function. This
could be one potential treatment for cardiomyopathy.We are par-
ticularly interested in its application to the cardiomyopathy of
Duchenne muscular dystrophy, in which impaired mitochondrial
energy production has been reported.

Keywords: Cardiomyocytes mitochondria, Drug delivery sys-
tem, Nanoparticle, CoemzymeQ10, Cardiomyopathy, Muscular
dystrophy
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Diving deeper into conotruncal cardiac anomalies: The
diverse clinical spectrum beyond the cardiac realm
Jan P. Nieke1, Adelheid Kley2, Mathias Klemme2, Susanne
Bechtold Dalla Pozza3, Heinrich Schmidt3, Ilja Dubinski3,
Eberhard Lurz4, Fabian A. Kari5 and Robert Dalla Pozza6
1Department of Pediatrics, Dr. von Hauner Children’s Hospital,
University Hospital, LMU Munich, Germany, Division of Pediatric
Cardiology and Pediatric Intensive Care, University Hospital, LMU
Munich, Germany; 2Division of Neonatology, Dr. von Hauner
Children’s Hospital and Perinatal Center, University Hospital, LMU
Munich, Germany; 3Division of Pediatric Endocrinology and
Diabetology, Dr. von Hauner Children’s Hospital, University Hospital,
LMU Munich, Germany; 4Division for Pediatric Gastroenterology,
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University Hospital, LMU Munich, Germany; 5Section of Pediatric and
Congenital Cardiac Surgery, European Pediatric Heart Center,
University Hospital, LMU Munich, Germany; 6Division of Pediatric
Cardiology and Pediatric Intensive Care, University Hospital, LMU
Munich, Germany

Background and Aim: Conotruncal cardiac anomalies (CCA) often
coincide with aberrations beyond cardiac disease. For instance, in
50 - 60 % of patients with neonatal diabetes mellitus (NDM) due
to pancreatic aplasia (PA), causal variants in GATA6 are found.
GATA-binding factor 6 (GATA6) is a homeobox containing
transcription factor involved in the early development of the pan-
creas and heart. More than 90 % of these patients also have a con-
genital heart defect such as truncus arteriosus communis (TAC),
double outlet right ventricle (DORV) or tetralogy of Fallot
(TOF). To illustrate the multisystem spectrum that accompanies
CCA, we compare five patients from three independent pedi-
grees with pathogenic variants in GATA6, CCA and in three
cases PA.
Method: We report the clinical, laboratory, imaging, and genetic
findings of five patients from three independent pedigrees with
CCA and pathogenic variants in GATA6.
Results: A-II.1 was prenatally diagnosed with TAC. He was born
at 26 weeks of gestation. Postnatal echocardiography confirmed
TAC and revealed an interrupted aortic arch (IAA) type B.
Prostaglandin E1 was started to maintain ductal patency.
Sonography showed pancreatic and gall bladder aplasia.
Postnatal blood glucose levels confirmed NDM, and insulin
therapy was initiated. He died of NEC at the age of two months.
The mother (A-I.1) was born at 32 weeks of gestation with
DORV and NDM due to PA. She underwent Rastelli surgery
and later required transcatheter pulmonary valve replacement
due to stenosis of the RV-PA conduit. B-II.1 was born at 31
weeks of gestation with DORV and died of right-sided heart fail-
ure at the age of 2 years. B-II.2 underwent ASD, VSD, and PDA
correction and was also born with supravalvular pulmonic steno-
sis. He exhibits polydipsia, polyuria and hyperglycemia. Their
sister and father who also carry the GATA6 variant only have
mild cardiac defects: PFO, ASD and VSD respectively. Family
B emphasizes the strong intrafamilial variability ranging from
mild septal anomalies to fatal CCA. C-II.1 was born pretermwith
TOF and NDM. He underwent complete intracardiac repair and
later required stenting of the superior vena cava and the left pul-
monary artery and is now 14 years old. Imaging later confirmed
pancreatic aplasia.
Conclusions: CCAs are often associated with a broad clinical spec-
trum beyond the cardiac realm including endocrinological and
gastroenterological aberrations. Therefore, comprehensive diag-
nostics including an early genetic workup are imperative for a
holistic management of these patients.
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Progression of qrs fragmentation in children with duch-
enne muscular dystrophy: A 12-LEAD ECG longitudinal
study
Jarosław Meyer Szary1, Magdalena Bazgier1, Patryk Macuk1,
Karolina Śledzińska2, Jolanta Wierzba2 and Joanna Kwiatkowska1
1Department of Paediatric Cardiology and Congenital Heart Defects,
Medical University of Gdansk, Gdansk, Poland; 2Department of Internal
and Pediatric Nursing, Faculty of Health Sciences with Institute of
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Background and Aim: Duchenne muscular dystrophy (DMD) is a
rare genetic disorder characterized by a lack of dystrophin, leading
to various morbidities, including progressive myocardial fibrosis as
evidenced by CMR, cardiomyopathy and early onset heart failure,
often in early adulthood or teenage years. Regular cardiac mon-
itoring through yearly ECG and echocardiography is recom-
mended since diagnosis, although their prognostic efficacy is not
fully established. This study was conducted to evaluate the pres-
ence and progression of QRS fragmentation in 12-lead ECG trac-
ings of children diagnosed with DMD.
Method: A cohort 84 of DMD patients, with a total of 125 ECGs
was analysed at two distinct stages in the disease: early i.e. ≤9 years
of age and late (>9y). The presence of QRS fragmentation was
evaluated in various all 12-leads. The statistical significance of
changes in between the stages was assessed using chi2 test with
p<0.05 threshold.
Results:We analysed 63 recordings in the early stage and 59 in the
late stage of DMD. There were 50.9% of early recordings featuring
fragmentation in at least one lead and 69.4% late ones, p=0.034.
Significant increases in QRS fragmentation were observed in sev-
eral leads from the early to the late stage of the disease. Specifically,
leads I (from 1.6% to 10.0%, p=0.042), II (from 1.6% to 13.6%,
p=0.022), III (from 12.9% to 33.9%, p=0.005) and V5 (from
1.6% to 10.0%, p=0.042) showed notable increases in fragmenta-
tion prevalence. Lead V4 also demonstrated a considerable increase
(from 4.8% to 16.7%, p=0.052). Other leads also showed increases
in fragmentation, but these were not statistically significant, pos-
sibly due to sample size.

Conclusions: This study highlights a significantly high prevalence of
QRS fragmentation in DMD patients and an increase in QRS
fragmentation in certain ECG leads in patients with DMD as
the disease progresses. Notably, leads I, II, III, and V5 demon-
strated a significant increase in fragmentation, suggesting a poten-
tial utility of these ECG findings as indicators of disease progression
in DMD. Further research is warranted to explore correlations
with echocardiography and CMR findings and understand the
implications of these observations for ECG as a tool for monitoring
disease severity and progression in DMD.

Keywords: Duchenne Muscular Dystrophy, 12-Lead ECG,
cardiomyopathy, heart failure, QRS fragmentation
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Severe dilated cardiomyopathy in a child with
PITT-hopkins syndrome
Jelena Hubrechts1, Eric Olinger2, Claire De Halleux3, Alain Poncelet4,
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University Hospital Saint-Luc, Brussels, Belgium

Background and Aim: In contrast to other types of cardiomyopa-
thies, dilated cardiomyopathy (dCMP) is more rarely of genetic
origin. In young patients, associated clinical signs may present later
than the cardiac features, etiological diagnosis being challenging.
Method: A 6-months old girl presented with dCMP with on initial
echocardiography a very dilated LV (Z-score +9,8) and severe dys-
function with ejection fraction (EF) of 10%. Pro-NT-BNP level
was 20142pg/ml. In absence of improvement after 12 days of con-
ventional intensive treatment, pulmonary artery banding was per-
formed, with successful weaning of ventilator despite persistent
cardiac dysfunction (LVEF 24%). There were no extra-cardiac
symptoms at that stage.Metabolic screening was negative. LV dila-
tation and function worsened over time. She developed marked
global developmental delay (DD), stereotypical hand and head
movements, and growth retardation, initially thought to be related
to the persistent cardiac condition. SNP-array and panel testing for
cardiomyopathy and lysosomal storage diseases were noncontrib-
uting. Trio exome sequencing (ES) revealed a de novo likely
pathogenic variant (NM_001243226.3: c.638_642delCTTAT;
p.(Ser213Ilefs*11)) in TCF4 establishing the molecular diagnosis
of PTHS.
Results: This genetic finding explained the non-cardiac features
and helped us to rule out invasive approaches such as heart trans-
plantation. This was also of major importance for the parents to
accept palliative care. Currently, at the age of 3,5 years, LV dila-
tation is still very important (+ 18,4 Z-score) as is the dysfunction
(LVEF 10%). Palliative care with chronic heart failure therapy is
continued at home. As far as we know, this is the first patient
described with dCMP and PTHS. TCF4 encodes an ubiquitous
transcription factor mainly involved in cellular differentiation, pro-
liferation and lineage commitment. We did not detect other
known genetic etiologies for dCMP on targeted panel analysis
nor in the exome. Systematic unbiased assessment of infantile
dCMP patients in the future will be crucial to confirm a possible
relationship between TCF4 variants and dCMP.
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Table 1: comparative analysis of QRS fragmentation in early and late childchood stages of 
Duchenne Muscular Dystrophy across different ECG leads

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Conclusions: Multidisciplinary approach in patients with dCMP
contributes to novel insights. With a genetic diagnosis, precision
medicine approaches including major therapeutic decisions such
as heart transplantation are clearly considered differently. This
makes an important difference for the patient, parents and medical
team.

Keywords: dilated cardiomyopathy, heart failure, developmental
delay, whole exome sequencing, Pitt-Hopkins syndrome
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Background and Aim:Despite decades of research, the diagnosis and
management of arrhythmogenic cardiomyopathies (ACM) remain
challenging, mostly owing to poor understanding of disease mech-
anisms. Heretofore, inflammation in ACM was regarded as a con-
sequence of cardiac myocyte (CM) death. Recent studies,
however, show that inflammation is in fact a driving force of
the disease. The major inflammatory pathway nuclear factor kappa
B (NFκB) is activated in CMs and causes disease in a mouse model
of ACM by mobilizing C-C chemokine receptor type 2 (CCR2)-
expressing macrophages, which promote both myocardial injury
and arrhythmias. We have previously shown that pathological
processes occurring in the hearts of ACM patients are mirrored
by equivalent abnormalities in the buccal epithelium; the cheek’s
inside. Herein, we sought to determine if persistent innate immune
signalling via NFκB occurs in CMs in patients with ACM and if
this is associated with myocardial infiltration of pro-inflammatory
cells expressing CCR2. We also sought to characterize NFκB sig-
nalling in buccal mucosa cells from children bearing ACM-causing
mutations.
Method:We analysed myocardial samples from ACM patients who
died suddenly (n=29), required cardiac transplantation (n=6) or
had an endomyocardial biopsy (n=1). We also analysed buccal
mucosa cells from children with inherited disease alleles via
immunocytochemistry and confocal microscopy (n=28). The
presence of immunoreactive signal for RelA/p65 in nuclei of
CMs and buccal cells was used as a reliable indicator of active
NFκB signalling. Myocardial samples were also examined for
the CCR2-positive macrophages.
Results:NFκB signalling was active in CMs in 34/36 cases of ACM
but none of 19 aged-matched controls (p<0.0001). Cells express-
ingCCR2were significantly increased in patient hearts in numbers
directly corelated with the number of CMs showing NFκB signal-
ling. NFκB signalling was active in buccal cells only in those chil-
dren showing initial clinical signs of ACM (phenoconversion) or
undergoing clinically unstable phases of the disease (hot phases).
Conclusions: Patients with clinically active ACM exhibit persistent
innate immune responses in CMs and buccal mucosa cells reflect-
ing both a local and systemic inflammatory process. Our results

indicate that patients undergoing phenoconversion or deteriorat-
ing phases of the disease may benefit from anti-inflammatory
therapy.

Keywords: arrhythmogenic cardiomyopathy, innate immune
signaling, nuclear factor κB, pro-inflammatory macrophages,
buccal mucosa cells
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Acute ischemic stroke leading to a diagnosis of restrictive
cardiomyopathy in an adolescent
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Toronto, Toronto, Canada

Background and Aim: Pediatric acute ischemic stroke (AIS) is a chal-
lenging diagnostic entity. The clinical presentation is often atypi-
cal, leading to delayed diagnosis and significant morbidity, and
reinforcing the need for a thorough workup for etiology. Here
we present the case of an adolescent with AIS who was found
to have restrictive cardiomyopathy (RCM).
Method: Following informed consent and IRB approval, the medi-
cal chart of a 15-year-old female who presented with AIS was
reviewed.
Results: A 15-year-old female presented with left-sided paresis,
hemi-neglect, and facial paralysis. Neuroimaging demonstrated a
right middle cerebral artery (MCA) territory infarct which was
confirmed by angiography and mechanical thrombectomy was
performed (Figure 1). Testing for etiology for AIS included a
CXR which showed cardiomegaly, pulmonary congestion and
pleural effusions, and an ECG which demonstrated biatrial
enlargement, intraventricular conduction delay, and ST depres-
sion and T-wave inversion in the inferior and anterolateral leads
(Figure 2). Screening for thrombophilia disorders and prothrom-
botic conditions was negative. An echocardiogram (Figure 3)
revealed severe biatrial enlargement and abnormal diastolic func-
tion in keeping with RCM, providing support for a cardioembolic
source of AIS. Cardiac MRI findings were consistent with RCM
and severe bilateral lymphangiectasia. Neurologic deficits
improved and she received a heart transplant one month later.
Genetic testing ultimately identified a heterozygous pathogenic
variant in MYH7.
Conclusions: Approximately 15% of AIS in adolescents have been
shown to be cardioembolic in origin. Thromboembolic events
occur in 12-33% of pediatric RCM patients, half of which are
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Active RelA in buccal cells of paediatric arrhythmogenic cardiomyopathy patients

Representative confocal immunofluorescence images showing activation of the NFkB pathway 
only in paediatric ACM patients undergoing active phases of the disease (onset or deterioration)
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cerebrovascular events. This case illustrates the rare presentation of
RCM following an AIS and underscores the importance of inves-
tigating for a cardiac etiology.

Keywords: cardioembolic stroke, RCM, echocardiography,
acute ischemic stroke
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Percutaneous aortic valvuloplasty for severe congenital
valvar aortic stenosis in children: choice than alternative
Samir Atmani1, Moustapha El Kouach3 and Adnan Berdai2
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Background and Aim, Objective: evaluate the efficacy and the risk of
percutaneous balloon aortic valvuloplasty (PBAV) for severe con-
genital aortic valve stenosis in infant and children
Method: Between June 2018 and March 2023; we have conducted
retrospective study to analyze Fifteen child underwent PBAV for
congenital and severe aortic stenosis. The age of our patient ranged

from 4 days to 16 years. The procedure was performed when the
peak-to-peak gradient VG-Aorte is greater than 45 mmhg). The
result was considered as good when the residual gradient was
inferior to 25 mm hg with trivial or moderate. three parameters
were evaluated to assess the efficacity of this procedure: aortic
regurgitation (AR), repeat aortic valve dilatation and occurrence
of a serious complication as death or neurologic accident.
Results: Thirty-seven aortic valve dilatation was performed. seven
patients had less than 5 years and 25 older than 5 years. The mean
gradient was 60 ± 25 mmhg. LVEF was normal in all cases except
in two neonates. post dilatation gradient varied from 30 +/- 16
mmhg. The aortic annulus diameter ranged from 7.0 to 20 mm.
The ratio of balloon to aortic annulus diameter ranged from 0.8
to 1.00. Moderate aortic insufficiency was reported in one case
and only trivial in 5 cases. Severe arterial injury which require sur-
gical intervention was occurred in one patient. transitory bradycar-
dia, arrhythmia was encountered during the procedure in 3
patients. we deplored two dying patients all of them during neo-
nate period. One from severe aortic regurgitation with severe LV
dysfunction, one by nosocomial infection, and one later after
unluckily numerous attempts. All of our patients are free of novel
dilatation by 6 to 72 months. except Just one patient who was
needed onemore aortic valve dilatation after three years with good
result.
Conclusions: percutaneous Balloon dilatation is a feasible palliative
procedure for child with isolated aortic valve stenosis. The ratio of
balloon to aortic annulus diameter ranged from 0.8 to 1.00 seem to
be themost parameters for an effective result. Prospective andmul-
ticentric studies are mandatory to improve our experience.

Keywords: percutaneous balloon aortic valvuloplasty,children,
Aortic regurgitation, Gradient
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Figure 1. (A) Cerebral angiogram showing occlusion of the M1 segment of right middle cerebral 
artery (*). (B) Non-contrast CT head and (C) MRI axial diffusion-weighted imaging showing area 
of infarction involving the right basal ganglia, anterior and posterior limbs of the internal capsule, 
and partial obliteration of the adjacent anterior horn of the lateral ventricle. Figure 2. (A) Chest x-
ray with moderate cardiomegaly, small bilateral pleural effusions and pulmonary edema. (B) 
Electrocardiogram showing biatrial enlargement and diffuse repolarization abnormalities. Figure 
3. (A) Apical four chamber view demonstrating a massively dilated left atrium with normal left 
ventricular chamber size. (B) Mitral inflow doppler tracing with E:A ratio > 2.5 and short 
deceleration time, suggesting reduced ventricular compliance. (C) Tissue doppler of left 
ventricle lateral wall demonstrating reduced e’ velocity and increased E/e’ ratio.
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PP-291
Anomalous systemic venous return with bilateral SVC
AND RSVC to left atrium, unexpected finding in a cya-
nosed baby
Ahmed Adel Hassan, Maryah Al Naboulsi, Basma Owda and
Mohamed Kasem
Pediatric Cardiology Department Heart Center of Excellence, Al Jalila
Childrens Specialty Hospital, Dubai Health, Dubai, United Arab
Emirates

Background and Aim: Anomalous systemic venous connection with
the left atrium (LA) is an unusual congenital cause of a right-to-left
shunt. The most common variant is persistent left superior vena
cava (SVC), which is estimated to occur among 2.1% to 4.3%
of the people with congenital hearts defects. An earlier report
by Nazem et al. showed that RSVC to LA caused brain abscess
in a 26 years old lady.
Method: We are presenting a child with bilateral SVC and RSVC
to left atrium. He presented at age of 7 months with low saturation
during routine check up with no respiratory cause and normal
chest X-ray. He is a term baby with uneventful antenatal history.
Referred to cardiology for assessment.
Echo showed Small high ASD with left to right shunt, however
the RSVC was interestingly draining to the left atrium,
Pulmonary veins were normal with no PAPVD. There is LSVC
to dilated coronary sinus to right atrium.
So he was referred for diagnostic cardiac catheter and trans esopha-
geal echo which conformed the above findings. Hemodynamics
assessment revealed Qp:Qs 0.9:1. The family was counseled and
patient started on Aspirin and advised against any cannulation or
injections in the right arm. Cardiac CT was done at age of 3
and half years and confirmed the diagnosis. Patient was continued
on follow up in the cardiology clinic and the plan is to prepare him
for surgery to route the RSVC to the right atrium.
Results: Anomalous RSVC to LA is a right to left shunt. Proper
family counseling about avoiding cannulation of the right arm
and jugular seems a sensible approach. Antithrombotic can

prevents right to left emboli similar to approach to PFOs with right
to left shunting to prevent transient ischemic attacks and strokes.
Addressing this anomaly surgically by repositioning the RSVC to
RA is important
Conclusions: In cases of hypoxemia echocardiographic assessment is
important to exclude such rare anomalies. The right Superior vena
cava to left atrium is rare anomaly that can be delineated accurately
using multiple modalities of imaging like TTE/TOE and Cardiac
CT. Cardiac catheterization is an important tool to gather hemo-
dynamic data in this entity.

Keywords:Right superior vena cava to left atrium, cyanosis, right
to left shunt

PP-292
Left ductal stent to disconnected LPA, RVOT stent and
right duct closure in the context of severe form of TOF,
double aortic arch and disconnected LPA
Ahmed Adel Hassan, Mahmoud Alsoufi and Mohamed Kasem
Pediatric Cardiology Department Heart Center of Excellence, Al Jalila
Childrens Specialty Hospital, Dubai Academic Health Corporation,
Dubai, United Arab Emirates

Background and Aim: We are presenting this case to highlight the
importance of pre planning of complex cath procedures, the safety
of intervening in double arch ducts. The importance of optimizing
the hemodynamics after stenting unilateral duct.
Method: We are presenting complex congenital heart disease pre-
senting with duct dependent pulmonary circulation with low birth
weight that was palliated in cath. Echo showed TOF with narrow
LPA origin, L PDA supply the LPA, TOF, severe RVOTO, and
right duct from double arch. Cardiac CT showed Double aortic
arch with dominant left arch, LSCA and LCA arise from the left
arch, andRSCA andRCA arise from right arch.MPA is small con-
nects only to RPA. Right duct arise from the RCA and connect to
RPA. Vertical Left duct arise from the left arch and connect to the
LPA. Second duct from the right arch which connect to RPA.
There is discontinuity between the LPA and MPA.
Results:We took patient to the cathlab at age of nine days, 2.9 KG.
The rational was the low saturation, disconnected LPA. we stented
the Left PDA to keep flow to LPA using 3/15mm DES, but dia-
stolic pressure was low 19mmHg, saturation still was below 85%.
Steal from right duct was the main drive for the low diastolic pres-
sure.We confirmed by test balloon occlusion of right duct. RVOT
was stented to improve saturation, using 5/16 DES, saturation
went up to 90%. We occluded right PDA to reduce diastolic steal
and improve diastolic blood pressure. using MVP 7Q plug via
RAA access. Flow across the double arch to the head and neck ves-
sels was intact. No difference between the pressure of theRAA and
abdominal aorta. Diastolic pressure came up from 19mmHg to
25mmHg. We routinely use Verapamil for arterial access of neo-
nates. USS of arterial sites was normal.
Conclusions: The baby was extubated the following day, and dis-
charged after few days on dual anti-platelets. Patient was then
observed for 2 weeks in the NICU and was doing well so dis-
charged and are following in out out patient cardiology depart-
ment. Full surgical repair was done at age of 9 months

Keywords: Disconnected left pulmonary artery, Double aortic
arch, RVOT stenting, Ductus stenting, Duct occlusion
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PP-293
Palliative stenting of critical systemic vein obstruction in
newborns with total anomalous pulmonary venous return
Artem Gorbatykh, Aigul Mingalieva, Igor Averkin, Evgeny Grekhov,
Alexey Prokhorikhin and Dmitriy Zubarev
Department of Pediatric Cardiac Surgery. V.A. Almazov National
Medical Research Center, Saint-Petersburg

Background and Aim: To present two cases of palliative treatment in
newborns with critical obstruction of the venous outflow in terms
of total anomalous pulmonary venous return.
Method: In 2022, in V.A. Almazov NMRC, two endovascular
interventions were performed for critical obstruction of the sys-
temic veins in patients with a total anomalous pulmonary venous
return. Both patients were newborns, gestational age 29 and 41
weeks, their weight being 2,400 and 3,160 kg. Newborns were
in critical state due to respiratory failure, hypoxemia (SpO2
60%) and signs of pulmonary edema and were transferred to
mechanical ventilation. Concomitant intracardiac anomalies were
observed. In the first newborn, a single inlet double outlet right
single ventricle with moderate subpulmonary stenosis. In the sec-
ond newborn, non-obstructive double outlet right single ventricle
with intact atrial septum and obstruction of the persistent vertical
vein. In both cases, the stenotic systemic vein was the only drain
from the pulmonary venous collector. The systolic gradient in the
constriction area in a patients was more than 14 mm Hg, and the
blood flow velocity reached 3 m/s. In the first case, stenting was
performed through the femoral vein peripheral stents 10x18 mm
via the 4 Fr sheath; in the second case, the stenotic systemic vein
was accessed through the left jugular 8x15 mm via the 4 Fr sheath.
Results:Newborns underwent palliative stenting for systemic vein
obstruction with good clinical outcome. After the procedure, the
pressure gradient during invasive measurement (PV collector /
SVC) was less than 2 mm Hg. The pressure in the PV collector
in both cases was 12 mm Hg. According to the ECHO data,
the blood flow velocity in the stented area was 1.2 m/s.

Saturation increased SpO2 90%. In the patient with a persistent
vertical vein, narrowing of the PA was performed.
Conclusions: Stenting of critical systemic vein obstruction with total
anomalous pulmonary venous return as a primary intervention is
possible and can be used as a bridge for the next stage of surgical
correction.

Keywords: palliative endovascular treatment, single ventricle,
stent.

PP-294
Isolated major aortopulmonary collaterals- a rare cause of
hemoptysis in a child
Akriti Gera, Amit Misri, Pankaj Bajpai and Shefali Yadav
Department of Paediatric Cardiology, Medanta Hospital, Gurugram,
Haryana, India

Background and Aim: Major aortopulmonary collateral arteries
(MAPCAs) are abnormal systemic-to-pulmonary collateral vessels
originating from the persistent segmental arteries. Symptomatic
MAPCAs are usually found in patients with cyanotic congenital
heart disease with decreased pulmonary blood flow. Isolated
MAPCAs, are usually seen in preterm newborns, are asymptomatic
and resolve spontaneously. Here we report a case of symptomatic
isolated MAPCAS in a teenager.
Method: We retrospectively reviewed a single case and collected
data from records. Review of literature on isolated aortopulmo-
nary collaterals was done.
Results: A previously healthy 15-year-old female presented to res-
piratorymedicine with 3-4 episodes of hemoptysis and shortness of
breath. General and systemic examination was unremarkable. She
was being treated for left lower lobe pneumonia. Cardiology opin-
ion was sought in view of persistent symptoms and non-contribu-
tary bronchoalveolar lavage. 2D echocardiography showed
retrograde flow in left pulmonary artery (LPA) and dilated left
atrium (LA) and ventricle (LV). CT pulmonary angiography
showed dilated LPA with abnormal branching which formed a
mesh of collaterals, and drained into the left subclavian vein
(LSCV) and internal mammary veins (LIMV). During cardiac
catheterization, branch PA angiograms showed competitive flow
into LPA and normal RPA. No pulmonary AV malformation
(PAVM) was seen. Aortogram depicted two significant collaterals
draining into LPA after forming a mesh. Left subclavian artery
angiogram showed one significant collateral forming a mesh and
draining into LPA. No collateral seen from right subclavian angio-
gram. Intervention Vascular plugging and coiling of significant
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collaterals from descending thoracic aorta to LPA, descending
thoracic aorta to left lung, left subclavian artery to LPA was done.
There was significant reduction in flow after coiling and device
closure. Patient’s hemoptysis resolved and she is now
asymptomatic.
Conclusions: Isolated MAPCAs are usually a benign anomaly, pre-
senting without any clinical finding and requiring no specific treat-
ment. MAPCAs leading to hemoptysis is a rare occurrence, but
timely intervention has good results.

Keywords: Major aortopulomary collaterals, Isolated MAPCAs,
hemoptysis

PP-295
What is wrong with this newborn? extubation failure after
arterial switch operation
Alex Irurzun Rodriguez1, Begoña Loureiro Gonzalez4, Roberto
Blanco Mata2, Javier Ayala Curiel3, Sonia Blazquez Trigo3, Maria
Teresa Luis Garcia3, Erika Rezola Arcelus1 and Jose Miguel Galdeano
Miranda3
1Pediatric Cardiology. Hospital Universitario Donostia. San Sebastian.
Spain; 2Hemodynamic Cardiology, Hospital Universitario Cruces,
Barakaldo, Spain; 3Pediatric Cardiology, Hospital Universitario Cruces,
Barakaldo, Spain; 4Neonatal Intensive Care Unit, Hospital Universitario
Cruces, Barakaldo, Spain

Background and Aim:Arterial switch operation is nowadays the pre-
ferred treatment for D-transposition of great arteries (D-TGA).
Some factors, like hypoxemia, may help develop aortopulmonary
collateral arteries. These collateral arteries can be a cause of extu-
bation failure and hemodynamic instability in these newborns.
Method: We report a case of a newborn with a successfully cor-
rected D-TGA at 7 days-of-age, with repeated extubation failures
due to pulmonary haemorrhage (at 74 and 86 days-of-age).
Previously, at 36 days-of-age, extubation was tried but failed
due to left main bronquial obstruction and vocal cord paresis.
He also suffered a persistent chylothorax due to a large innominate

vein thrombus that was repermeabilized with balloon angioplasty
at 61 days-of-age.
Results: A large aortopulmonary collateral artery was detected in a
CT scan at 88 days-of-life andwas embolizedwithmicrocoils at 89
days-of-age. Afterwards, extubation was successful at 91 days-of-
age.
Conclusions: Aortopulmonary collateral arteries can be a reversible
cause of extubation failure in patients with D-TGA after arterial
switch operation and must be suspected. Other causes of chronic
hypoxemia in the newborn (extremely preterm, chronic pulmo-
nary desease) can cause the development of these aortopulmonary
collateral arteries.

Keywords: D-TGA, Arterial switch operation, aortopulmonary
collateral arteries, embolization

PP-296
Challenges and opportunities in translating a novel
autologous pulmonary valve replacement – an interim
report and guidance for translation
Alexander Breitenstein Attach1, Marvin Steitz2, Jonathan Kiekanap3,
Jordi Modolell2, Felix Berger1 and Boris Schmitt1
1Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Centre Charité; 2Department of Pediatric Cardiology and
Congenital Heart Disease, Charité University Medicine Berlin; 3German
Centre for Cardiovascular Research (DZHK)

Background and Aim: Each year ~300.000 babies are born with a
congenital heart valve defect worldwide; however, a regenerative
and durable solution remains yet to be found.
Method: To tackle this medical need, a Procedure Pack (PP) has
been developed which enables the intra-operative fabrication of
an autologous heart valve replacement. The PP consists of a stent,
catheter delivery system, crimping tool, crosslinker and mould.
Functionality and translatability were shown over 3 design and
1 concept iteration in-vitro as well as in-vivo.
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Results: The first 3 design iterations utilized in-house-developed
nitinol stents and delivery systems. In sheep, iteration 1 and 2
did not achieve acceptable results over 12 months due to unfav-
ourable valve design and crosslinking degree, resulting in median
regurgitation fraction (RF) of 43 % measured by MRI underlined
by moderate to severe insufficiency by intracardiac echocardiog-
raphy (ICE). Adjustments in valve shape and crosslinker in itera-
tion 3 allowed fabrication of fully functional valves with median
MRI RF of 8 % and trivial to moderate insufficiency by ICE
up to 20.5 months. These results were verified in-vitro at certified
laboratory AC-Biomed. During all follow-up evaluations, no
stenosis was present. Histologically, all valves showed endothelia-
zation and favourable CD163+ macrophage infiltration. 1 valve
showed early signs of degeneration. Though the third iteration
was fully functioning, cost and time to maintain CE certification
as per Medical Device Regulation of all five PP components made
translation impossible. This urged the need to replace stent, deliv-
ery system and crimping tool with commercially available prod-
ucts, limiting the in-house developments to the core intellectual
property, which does not yet exist on the market, namely mould
and crosslinker. An acute trial in minipigs (n=3) demonstrated the
feasibility of the modification with mild insufficiency and no
stenosis, measured by ICE.
Conclusions: The novel autologous pulmonary valve implant per-
formedwell up to 20.5months, with successful adaptation to com-
mercially available medical devices. Also, regulatory and
certification costs should be considered early on through risk
assessment following ISO 14971 guidelines. This paper provides
insight into the development of medical devices from a pediatric
cardiology department to overcome forced widespread off-label
use of devices.

Keywords: Transcatheter Heart Valve Prosthesis, Autologous
Heart Valve Replacement, Tissue Engineering

PP-297
Evaluation of fenestrated fontan patientS: When to
consider closure?
Alper Guzeltas, Ensar Duras, Recep Siyar Balik, Erman Cilsal, Sezen
Ugan Atik, Selman Gokalp and Murat Sahin
Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey

Background and Aim: In Fontan procedures, a surgically created baf-
fle fenestration has been shown to reduce postoperative morbidity
at the expense of systemic desaturation. However, leaving the fen-
estration open poses the risk of desaturation and systemic embolism
due to the created right-to-left shunt. In follow-up examinations,
in patients who have experienced suspected or confirmed embo-
lism, or in cases where saturation levels are intolerably low, fenes-
tration closure can be performed using a transcatheter method.
Here, we present our patients who underwent fenestrated
Fontan procedures, with the subsequent closure of fenestration
using a transcatheter approach.
Method:A retrospective evaluationwas conducted on 15 patients at
our center who underwent transcatheter closure of Fontan fenes-
tration between the years 2015 and 2023 due to desaturation and
suspected systemic embolism, with no major complications. All
patients were intubated before the procedure. Prior to fenestration
closure, balloon occlusion tests were performed, demonstrating an
increase in saturation and appropriate pressure.
Results:Of the patients, 53.3% were male, with a mean age of 10.6
± 5.2 years. Thirteen patients underwent the procedure due to
desaturation, while 2 were considered for suspected systemic

embolism. No major complications were observed in any patient
during or after the procedure. The average length of hospital stay
post-procedure was 3.9 ± 4.6 days. The pre-procedural Fontan
pressures were 12± 3.1mmHg, and post-fenestration closure pres-
sures were 12.6 ± 2.7 mmHg. Patients showed an 11% increase in
saturations and improvement in clinical status. The mean duration
between fenestration opening and closure was 22.6 ± 13.7 months
(Table 1). In one patient, the fenestration was reopened using a
transcatheter approach four months after closure due to recurrent
and prolonged pleural effusion. After detecting residual flow
through the fenestration in one patient, a covered stent was
deployed in the Fontan baffle ten days post-procedure.
Conclusions: In high-risk Fontan patients, the opening of fenestra-
tion through surgical or postoperative transcatheter interventions
can result in acute clinical improvement. However, in some of
these patients, undesired situations such as intolerable desaturation
or systemic emboli may occur. In such conditions, the fenestrations
of patients can be safely closed using a transcatheter approach.

Keywords: interventional cardiology, fenestration, Fontan circu-
lation, transcatheter closure

PP-298
Transcatheter salvage in a pediatric patient with isolated
unilateral absence of left pulmonary artery
Alper Güzeltaş, Bahar Çaran, Murat Şahin and Erman Çilsal
Mehmet Akif Ersoy Thoracıc And Cardıovascular Surgery Traınıng And
Research Hospıtal, Pediatric Cardiology, Turkey

Background and Aim: The unilateral absence of a pulmonary artery
(UAPA) stands as a rare congenital anomaly within the spectrum of
cardiovascular conditions. Its complex nature involves the under-
development or complete absence of one of the pulmonary
arteries, often presenting either in isolation or with other congeni-
tal cardiac abnormalities. Manifestations can vary widely, ranging
from asymptomatic cases to a spectrum of symptoms such as chest
pain, exercise intolerance, dyspnea, hemoptysis, and recurrent pul-
monary infections. Herein, we report a 9-year-old girl with iso-
lated left pulmonary artery absence and succesfull correction
after PDA-LPA recanalisation.
Method: CASE: A 9-year-old patient initially diagnosed during
pneumonia treatment three years prior, the young girl had a his-
tory of recurrent pneumonia, leading to further investigations.
Echocardiography revealed a peculiar absence of the left pulmo-
nary artery, while the right pulmonary artery stemmed directly
from the main pulmonary artery. This uncommon scenario
prompted deeper exploration through various imaging techniques
Results: Contrast-enhanced computed tomography(CT) played a
pivotal role in confirming the absence of the left pulmonary artery
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while highlighting the normalcy of the bronchial structures.
Subsequent assessments, notably via right heart catheterization
and aortic angiography, unveiled additional complexities and
revealed mean pulmonary artery pressure15 mmHg. The exami-
nation identified a ductus diverticulum originating from the left
innominate artery, offering a potential pathway for interventions.
The medical team opted for an innovative approach, aiming to
reestablish connection to the absent left pulmonary artery through
the recanalized ductus. A 0.014 inch extrasupport coronary guide-
wire was advanced through the 5.2F JR4 catheter from ductus
arteriosus to left pulmonary artery. Dilatation was performed with
3.5x15 mm and 4x20 mm coronary balloons and 4.5x16 mm
coronary stent delivered through a 5F guiding catheter was placed
in the PDA-LPA junction to sustained blood supply. Subsequent
evaluations exhibited promising progress in the development of
the left pulmonary artery, eventually leading to corrective surgery.
The patient successfully recovered and was discharged
Conclusions: Isolated UAPA is very rare and the diagnosis is very
challenging ıf patients are asymptomatic. CT and catheter angiog-
raphy helped us to demonstrate distinct Anatomy. Therefore, if the
patient is not suitable for surgery for the first approach, percutane-
ous interventions may be life-saving.

Keywords: absence of left pulmonary artery, recanalisation,stent-
ing of ductus arteriosus

PP-299
Venus P-valve implantation in patients with pre-existing
stents in the left pulmonary artery branch: A case-series
Angelo Fabio Daiello1, Ludovica Bognoni1, Jacopo Monti2,
Laura Schianchi1, Francesca Bevilacqua1, Paolo Ferrero1,
Giulia Pasqualin1, Angelo Micheletti1, Diana Gabriela Negura1 and
Massimo Chessa1
1Adult Congenital Heart Diseases Unit, IRCCS Policlinico San Donato,
Milan, Italy; 2Artiness srl, Milan, Italy

Background and Aim: Venus P-valveTM (Venus Medtech,
Shanghai, China) is a self-expandable bioprosthetic valve that
can be transcatheter-implanted in patients with severe pulmonary
insufficiency and dilated right ventricular outflow tracts (RVOT).
Valve implantation is technically challenging because of the high
anatomical variability of the RVOT and pulmonary artery (PA),
for this reason, in order to guarantee valve stability during and after
deployment, the long-sheath delivery system is usually anchored
into the left PA (LPA). Consequently, LPA stenting is a relative
contraindication to Venus P-Valve implantation. In this case series

we describe our experience and the use of a holographic planning
of the procedure.
Method:Three patients with a diagnosis of severe pulmonary insuf-
ficiency after Tetralogy of Fallot repair with transannular patch and
LPA stents underwent Venus P-Valve implantation at our centre.
Two patients had a pre-existing LPA stent, while one patient
underwent LPA stenting and Venus-P valve implantation in the
same sit. All patients underwent pre-operative ECG-gated CT
scan, CT images were analysed by Medtech specialists yielding
an estimated valve size. The same images were then used to create
three-dimensional (3D) holographic models (Artiness, Milan,
Italy) of the entire heart with a focus on RVOT and PA anatomy.
The holographic models were used for planning valve implanta-
tion and to assess the relationship of the valve to the main PA,
its branches and the stent (Figure 1). During holography-guided
pre-procedural planning it was agreed to deploy the valve by
anchoring the delivery system into the right pulmonary artery
(RPA).
Results: During the procedure, the valve was deployed starting
from the main PA trunk below the LPA stent in order to avoid
valve infolding, impingement and dislocation. After valve deploy-
ment, stent patency was confirmed with a pulmonary angiogra-
phy. A post operative transthoracic echocardiography showed a
properly functioning valve with no paravalvular leaks.
Conclusions: this case-series underscore the effectiveness of Venus
P-Valve implantation in challenging anatomical scenarios such as
patients with LPA stents; we also believe that the holographic plan-
ning may help the operators.

Keywords: holography, venus p valve, pulmonary insufficiency,
pulmonary artery, pulmonary artery stenting

PP-300
Stenting of obstructed fontan conduit
Anna Mazurek Kula, Maria Maciejewska Szabelska, Pawel Dryzek and
Tomasz Moszura
Cardiology Department, Polish Mother’s Memorial Hospital, Research
Institute, Lodz, Poland

Background and Aim: BACKGROUND: Obstruction of Fontan
pathway is a common late complication. Progressive stenosis of
Fontan anastomosis accelerates liver fibrosis. Different materials
used in Fontan conduit have different mechanisms of obstruction.
AIMS: The aim of the study was evaluation of usefulness and safety
of obstructed Fontan conduit stenting.
Method: Retrospective, single-center analysis of Fontan patients
with conduit obstruction.
Results: Thirty eight patients (28 (74%) male) with extracardiac
Fontan conduit stenosis underwent cardiac catheterization with
conduit stenting. Mean age during procedure was 16 years
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(7-26 years), mean time from Fontan operation was 10 years (1-21
years). Mean age at Fontan procedure was 6 years (2-12 years). In
16 patients homografts (17-22mm), in 20 patients Gore- Tex (18-
21mm), were used to create Fontan conduit, two patients had
direct cavopulmonary connections. Homografts showed diffuse
calcification leading to focal stenosis, Gore-Tex were obstructed
by stretching of conduit due to patient’s growth.
14 patients had hypoplastic left heart syndrome (HLHS), 12 tricus-
pid atresia, remaining 12 patients had different forms of univentric-
ular heart. All patient had liver fibrosis, 3 of them had cirrhosis, one
patient had history of protein losing enteropathy (PLE), two of
plastic bronchitis (PB).
The mean conduit smallest diameter was 11±1,8 mm before
stenting.
Covered Cheetham Platinum stents were placed in 37 patients, in
1 patient Bentley Be Graft aortic 18x35 mm was implanted.
Stenting was successful in all patient reaching conduit diameter
above 18mm with no complications.
Stenting of obstructed Fontan conduit was the most common
intervention in adult Fontan patients.
Conclusions:

1. Fontan patients need accurate and methodical follow-up
including hemodynamic data.

2. Obstruction of Fontan pathway is common late
complication.

3. Percutaneous stenting is safe and effective method reliev-
ing Fontan obstruction.

4. Different materials used in Fontan pathways have different
mechanisms of obstruction.

Keywords: Fontan pathway obstruction, stenting, Fontan com-
plications

PP-301
Closure of large patent ductus arteriosus with novel konar
tm multifunctional occluder in children less than 3 years
Arun Krishnaji Bableshwar, Ravivarma Patil, Pramod Hoonur and
Ganesh Nayak
SDM Narayana Heart Centre, Dharwad, Karnataka, India

Background and Aim: Incidence of PDA range between 1.5 to 3.5
and 0.5 to 1 per 1000 live births. Infants with large PDA are symp-
tomatic and need early closure. Percutaneous closure of patent
ductus arteriosus (PDA) in children is an established procedure.
However, few studies are available on usage of MFO for occlusion
in large PDA’s in children.
Method: A total of 14 children underwent closure of large PDA
fromMarch 2019 toMarch 2023 usingMFO. Procedurewas done
under fluoroscopy and transthoracic echocardiography (TTE)
guidance.
Results: A total of 14 children, eight male (57.2%) and 6
female(42.8%) underwent procedure. Mean age was 19.8 ± SD
(9.0 - 30.6) months and mean weight 8.8 ± SD (6.4 - 11.4) kgs
of patients. Mean ductal diameter was 7.6mm ± SD (6.4 –
8.8mm). Successful closure was possible in 13 (93%) cases. The
one failed PDA procedure was due to largewindow type duct with
significant residual flow. Pulmonary artery systolic pressure (PAsP)
was 84.7 ± SD (78.5 - 90.9) mmHg which decreased to 40.4 ± SD
(34.9 - 45.9) mmHg. A fall in Pulmonary artery mean pressure
(PamP) from 44.0 ± SD (37.5 - 51.5) mmHg to 39.6 ± SD
(34.4 - 44.8) mmHg was noticed. Significant residual shunts were
seen in 5(35%) patients. Complete disappearance of residual shunt
was seen in 4 patients after 96 hours. One patient continues to have
small residual shunt after 6 months. No haemolysis was noticed in
major residual shunt patients. All patients were followed for mean
of 16 months ± SD (12.8 - 19.2months). The mean fluoroscopy
time for PDA closure was 8.2 mins ± SD (7.5 - 9.1 mins).
Conclusions:MFO device can be safely and effectively used to close
large PDA’s in children. No serious adverse events were noticed in
short term follow-up.

Keywords: Patent ductus arteriosus, transcatheter closure,
KONAR-MFO
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PP-302
Percutaneous balloon pulmonary valvuloplasty in con-
genital pulmonary valve stenosis: A ten-year experience
and follow-up
Catarina Maria Almeida1, Joana Miranda2 and Jorge Moreira1
1Pediatric Cardiology Department, Centro Hospitalar Universitário de
São João, Porto, Portugal; 2Pediatric Cardiology Department, Centro
Hospitalar Universitário de São João, Porto, Portugal & UnIC@RISE,
Department of Surgery and Physiology, Faculty of Medicine of the
University of Porto, Porto, Portugal

Background and Aim: Isolated pulmonary valve stenosis (PVS) is
found in 8-10% of patients with congenital heart disease.
Percutaneous balloon pulmonary valvuloplasty (PBPV) is the
interventional procedure treatment of choice. After the procedure
most patients have some degree of pulmonary regurgitation (PR).
Since few studies have reported long-term results of this technique
in the pediatric population, the aim of this studywas to characterize
PBPV and determine its immediate effectiveness and long-term
results.
Method: A retrospective study was performed including patients
with isolated PVS undergoing PBPV at a single tertiary center
between January/2001 and December/2011. Immediate and
long-term results were assessed.
Results: The study included 63 patients, 40 (63%) females and 23
(37%) males. Over the period of review, 65 procedures were per-
formed. The median age at the time of the procedure was 1,5
(range: 0,03–16) years with a median weight of 11 (range:1,9–
54,5) kilograms. PVS severity was assessed by echocardiogram
in 21 (32%)moderate, 37 (57%) severe and 7 (11%) critical stenosis.
The median balloon diameter was 14 (range:5–25) mm.
Immediate success was achieved in 56 (86%) procedures. Only
3 (5%) patients presented transient arrhythmia. Median length
of hospital stay was 2 (range:1–17) days. Follow-up results were
obtained in 63 patients along 10 years. Fifty-eight (92%) developed
some degree of PR, 26 (45%)mild, 23 (40%)moderate and 9 (15%)
free regurgitation. Twenty-one (33%) patients developed right
ventricle dilatation, however only 2 were moderate and none
had right ventricle dysfunction. Ten years after procedure, 7
(11%) patients presented moderate PVS. There were no deaths
after procedure or during follow-up. Procedures performed at a
younger age (≤1 year of age), lower weight (≤5 kg), severe or criti-
cal PVS before andmoderate PVS after PBVPwere all related with
statistical significance tomoderate and free PR, right ventricle dila-
tation and moderate PVS. Balloon size was not related to adverse
echocardiographic findings.
Conclusions: PBVP is an effective and safe treatment of isolated PVS
with only one patient needing reintervention. The majority of
patients developed PR, however 10 years after procedure only a
few presented with moderate PVS. Patients requiring treatment
early in life are more likely to present these changes.

Keywords: pulmonary valve stenosis, percutaneous balloon
pulmonary valvuloplasty, pediatric

PP-303
Our perspective on infective endocarditis after transcath-
eter pulmonary valve implantation: Can we do better
Dorotea Šijak1, Dalibor Šarić1, Daniel Dilber1, Dorotea Bartoniček1,
Marina Mihalec1, Matija Bakoš1, Dražen Belina2, Željko Đurić2 and
Darko Anić2
1Department of Pediatric Cardiology, University Hospital Centre Zagreb,
Zagreb, Croatia; 2Department of Cardiac Surgery, University Hospital
Centre Zagreb, Zagreb, Croatia

Background and Aim:Nowadays, a widely used interventional pro-
cedure of transcatheter pulmonary valve implantation (TPVI) has
undoubtedly improved the management of right ventricular out-
flow tract dysfunction. However, it entailed the development of
infective endocarditis (IE) as a possible complication, which
may further impair valve durability and deteriorate the final out-
come. Our research was conducted with the aim of determing the
major risk factors for infective endocarditis along with an overall
review of treatment approach in order to improve our current
knowledge.
Method: We conducted our retrospective research on 17 patients,
with congenital heart defects (CHD) such as Tetralogy of Fallot
(TOF), pulmonary atresia (PA), truncus arteriosus and double out-
let right ventricle (DORV), who underwent TPVI using the
Melody or Sapien valves, in period from 2013-2023. We deter-
mined the frequency of IE, its risk factors, Duke criteria, entry sites
of bacterial infection and microbiological agents, reintervention
procedures, as well as the type of performed treatment. We also
took into account the post-implantation ultrasound findings, along
with the type and diameter of used prosthetic material.
Results: A total of 17 patients, 14 males and 3 females, mean age
14,1 years at the time of TPVI, 16 of them received Melody valve
and only one Sapien valve. The most common CHD in observed
patients were conotruncal anomalies: TOF (35,2%), truncus arte-
riosus (11,8%) and DORV (11,8%), while PA with ventricular
septal defect counted 23,5%. IE was confirmed in 23,5%, each
of them had mild residual pulmonary stenosis after TPVI and pre-
vious infectious episodes (osteomyelitis, respiratory infection) or
skin wounds (25%). Staphylococcus aureus was the main causative
organism (75%), following by Streptococcus viridans (25%), con-
firmed by at least two positive blood cultures. Surgery was per-
formed in 29,4% patients, while transcatheter valve dilatation
needed 11,8%, mostly because of IE. In further follow-up, 1
patient died due to the terminal stage of right-sided heart failure
with multiorgan dysfunction syndrome.
Conclusions:Our data confirmed that infective endocarditis signifi-
cantly affects valve durability, the need for reintervention and the
success of the final outcome. Amultidisciplinary approach is there-
fore crucial along with improvement of residual transpulmonary
gradient and early antimicrobial prevention of the infective
endocarditis.

Keywords: Interventional cardiology, Pulmonary valve, Melody
valve, Infective endocarditis, Duke criteria, Congenital heart dis-
ease

PP-304
Transcatheter bilateral endoluminal pulmonary banding
and ductal stenting as bridge to biventricular yasui repair in
border line left heart
Eike Philipp Schneider1, Nora Lang1, Götz Christoph Müller1,
Martin Munz2, Daniel Biermann2, Michael Hübler2 and Rainer
Kozlik Feldmann1
1Children’S Heart Clinic, Pediatric Cardiology, University Medical
Center Hamburg-eppendorf, Hamburg, Germany; 2Children’S Heart
Clinic, Congenital and Pediatric Heart Surgery, University Medical
Center Hamburg-eppendorf, Hamburg, Germany

Background and Aim:Delaying surgery beyond the neonatal period
canmitigate adverse neurological outcomes in complex congenital
heart disease. Novel transcatheter approaches using endoluminal
pulmonary artery (PA) banding in combination with ductal stent-
ing (DS) may help.
Method:Here, we present a patient (3290g, 53cm) with aortic atre-
sia, hypoplastic aorta, borderline left ventricle (left ventricular
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enddiastolic diameter (LVEDD) 13.9mm, z -2,8; mitral valve
(9mm, z -1), restrictive foramen ovale, inlet ventricular septum
defect (VSD), duct dependent arch perfusion and left partial
anomalous pulmonary venous connection (PAPVC). At day
10 of life, DS (Sinus-SuperFlex-DS, 8x18mm, Optimed,
Europe) placement of bilateral modified micro-vascular plugs
(MVP 7Q, Medtronic, Europe) for restriction of pulmonary
blood flow (endoluminal banding) and Rashkind procedure
ensured a balanced pulmonary, retrograde arch and systemic cir-
culation. Five weeks later, balloon dilation (BD) of the right
MVP 7Q (3x20mm PTCA balloon) was required due to too
much restriction. Coarctation required isthmus stenting
(SynergyMegatron 5x8mm) and re-BD of the DS six weeks later.
3D reconstruction of computer tomography (CT) helped to plan
surgical biventricular correction. At week 17 (4500g, 57cm)
Yasui operation with DKS anastomosis, aortic arch patch expan-
sion, VSD tunneling to neoaorta, correction of PAPVC and
implantation of a 12mm RVPA conduit was successfully per-
formed. Subsequent stenosis of right and left PA required addi-
tional BD and stenting (Formula 6x12mm, CookMedical,
Europe) two weeks later. Ultimatively, extubation was achieved
4 weeks postoperatively. The patient was discharged after 6
weeks. Yasui tunnel revision with Gore-Tex patch placement,
VSD patch enlargement, removal of the RPA stent and replace-
ment of the 12mm contegra conduit was undertaken at the age of
7 months.
Results: At follow-up at 18 months of age, the patient was in good
clinical status with good neurological development and growth
(7100g, 67cm). Echocardiography demonstrated adequate ven-
tricular shaping (LVEDD 23.4mm, Z 0).
Conclusions: Combined interventional and surgical strategies for
complex congenital heart disease is nowadays essential for a pos-
itive long term outcome. A “No Norwood, no hybrid” approach
may be used as bridge to complex biventricular repair beyond the
neonatal period. Careful interstage monitoring (echocardiogra-
phy, CT, 3D reconstructions) of pulmonary and retrograde aortic
blood flow is crucial.

Keywords: endoluminal banding, catheter, border line left heart,
ductal stenting

PP-305
Impact of rapid ventricular pacing on short- and long-term
outcomes of balloon aortic valvuloplasty
Filip Tyc, MichałGałeczka, Mateusz Knop, Sebastian Smerdziński and
Roland Fiszer
Department of Congenital Heart Defects and Pediatric Cardiology,
Faculty of Medical Sciences in Zabrze, Medical University of Silesia,
Silesian Center for Heart Diseases, Zabrze, Poland

Background and Aim:Maintaining catheter stability is a key consid-
eration in interventional procedures like balloon aortic valvulo-
plasty (BAV). To achieve this Rapid Ventricular Pacing (RVP)
is commonly utilised to ensure that the transcatheter balloon
remains stable. Though that practice is routinely applied in
BAV, the data supporting its effectiveness in reducing aortic regur-
gitation (AR) is mixed and often limited to short-term observa-
tions. This study seeks to assess the short and long-term
outcomes of BAV facilitated by RVP with the aim of clarifying
its practical clinical benefits.
Method: Between 1998-2023 total number of 170 patients under-
went primary BAV in our centre, of which 76 pts (7.4+/-6.2 years)
were included. Inclusion criteria were: primary BAV and good left
ventricle (LV) function. Neonates and young infants (under 6
months of age) were excluded from the study. RVP was used

in 26 pts (33.8%), the decision whether to use it was operator
dependent. Patients with vs. without RVP use did not statistically
differ in weight, morphology of AV, preprocedural gradient or
regurgitation. Pacing rate was chosen to decrease the LV pressure
by >50%, measured hemodynamically. Long term follow-up up
to 20 years (mean 6.6 +/- 6.) was available in 54 pts (71%).
Results: Early results of BAV did not reveal a positive effect of
RVP. Significant (≥moderate) AR occurred in 6 pts (23.1%) with
RVP vs 7 pts (15.2%) without RVP (p>0.05). Percentage gradient
change was 55.3% with RVP vs 57.7% without (p>0.05). Overall
55.1% of patients required reintervention at median 9.2 years (95%
CI 7.25 - 12.6). Interestingly, median time to reintervention was
5.3 years (95% CI 2.58 - 8.83) in patients with RVP vs 12.6 years
(95%CI 8.3 - 20.7) in patients without. Freedom from reinterven-
tion at 5 years was 70.2% overall, 55% in patients with RVP and
81% in patients without.
Conclusions: Our study did not prove a positive effect of RVP on
short and long-term outcomes of BAV. Large, prospective and
randomised trial in the adult population showed no effectiveness
of RVP. To assess the effectiveness of RVP in the paediatric pop-
ulation a larger, prospective trial is needed.

Keywords: Aortic stenosis, Balloon aortic valvuloplasty,
Interventional cardiology, Rapid Ventricular Pacing

PP-306
Transcatheter closure of patent ductus arteriosus in infants
with weight under 5 kg
Francesco Prati, Biagio Castaldi, Elena Cuppini, Domenico Sirico and
Giovanni Di Salvo
Department for Women’s and Children’s Health, University Hospital of
Padova, Pediatric and Congenital Cardiology Unit, Via Nicolò
Giustiniani 2, 35128 Padova, Italy

Background and Aim: Persistent patent ductus arteriosus (PDA) in
preterm infants is associated with poor respiratory outcomes and
an increased mortality. Medical management with non-steroidal
anti-inflammatory drugs remains the first line of therapy in closing
the PDA, second line treatment is surgical ligation or transcatheter
percutaneous closure (TCPC). To evaluate the effectiveness of
TCPC of the PDA in terms of feasibility, procedural safety and
efficacy in preterm infants and term with major comorbidities,
weighing <5Kg. Method: Between January2022 and June2023 8
patients with PDA weighting under 5kg were submitted to
TCPC in the pediatric cardiology center of Padua. TCPCwas per-
formed after clinical finding of hemodynamically significant ductus
arteriosus in preterm infants after execution of pharmacological
therapy and hemodynamically significant duct in those born to
term. Pre-operative evaluation was based on transthoracic echo-
cardiography (TTE), intra–operative evaluation based on both
TTE and fluoroscopy, post-operative evaluation (24 hours after),
based on TTE took into consideration any residual shunt and the
interference of the devicewith the flow both in the aorta and in the
left pulmonary artery branch. Devices used: Amplatzer Piccolo
Occluder and Occlutech PDA Occluder. Results: The procedure
was 100% effective, 24h after TCPC no residual shunt or interfer-
ence with the blood flow was detected. Patient weight at the time
of the procedure: 4:<2kg (average weight 1.37, average
G.A.24.95); 4:3-5kg (average weight 3.9, average G.A.36.5).
Premature had earlier TCPC (34.7 vs 109.2 days). 100%
G.A.<30 pharmacological closure was attempted before TCPC
(mean cycles=3). Piccolo was used in 6 patients, occlutech in
2.75% had solo venous approach; 25% both venous and arterial
approach. Disk-diameter/duct minimum-diameter ratio was
1,22 for <2kg and 1,96 for the 3-5kg group (p<0.01).
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Conclusions: In low weight, the Piccolo allows to use only the
venous approach with 4Fr introducer, minimizing the thrombotic
risk and vascular damage. In patients with comorbidities (ex-pre-
mature, corrected diaphragmatic hernia, broncho-dysplasia),
reduced lung compliance may require early correction. In this
group, TCPC is preferable to thoracotomy. In patients weighing
>2kg, a higher device/PDA diameter ratio is required to obtain
adequate stability; as for the entirely intra-ductal implantation
technique, it is to be weighted on a case-by-case basis.

Keywords: patent ductus arteriosus (PDA), prematurity, trans-
catheter closure, low weight preterm infants, percutaneous closure

PP-307
Advantes of using a torqvue LP catheter for pda stenting in
newborn with duct dependent pulmonary circulation
Francesco Prati, Biagio Castaldi, Domenico Sirico and Giovanni Di Salvo
Department for Women’s and Children’s Health, University Hospital of
Padova, Pediatric and Congenital Cardiology Unit, Via Nicolò
Giustiniani 2, 35128 Padova, Italy

Background and Aim: Arterial duct stenting is accepted as a reliable
alternative to surgical palliation in patients with duct-dependent
pulmonary circulation(DDPC) congenital heart disease. In clinical
practice, coronary stents are used, requiring a low profile, a 4Fr
introducer or a 5Fr guide-catheter. The choice between less sup-
port and greater invasiveness of vascular access is crucial; on one
hand, the risk of procedural failure increases, on the other, the risk
of vascular damage increases, in subjects of low weight. To illus-
trate the advantages of using TorqVue LP for both the angio-
graphic and the implant phase, to reduce manipulations and
complication associated to procedure.
Method: Between May2023 and September2023 in the pediatric
cardiology center of Padua 2 coronary stent implants were per-
formed using LP-catheter in newborns with DDPC and complex
ductal anatomy. Pre-operative evaluation was based on transthora-
cic echocardiography (TTE), intra–operative evaluation based on
fluoroscopy, post-operative evaluation (24,48h after procedure),
based both clinical and TTE evaluation: as clinical was considered
the blood oxygen saturation; in TTE evaluation was considered
stent positioning in terms of: intra stent blood flow, flow obstruc-
tion or presence of turbulences of new onset of blood flow both on
the aortic and pulmonary side. The coronary devices were Rebel
Stent.
Results: Both patients had a weight of <3.5kg. Vascular approach:
first case femoral artery; left carotid artery in the other case Ductal
morphology was tortuous in both cases. Stents used: 4x20mm;
3.5x16mm. Post-operative evaluations at 24-48h: TTE showed
stents well positioned with laminar flows within them and no
obstruction to aortic and pulmonary flows. Blood oxygen values
were within normal limits for heart disease.
Conclusions: In our experience, the use of LP-catheter combines
supportivity and low-profile of vascular access and for this reason
a lower traumaticity on the vessel. A further advantage is the pos-
sibility of the contextual execution of angiographs during stent
placement which can guarantee fast procedural times and a better
control of the position of the stent itself. In addition, in the case of
complex ductal anatomies, the use of the LP-catheter and micro-
catheter with the “mother-in-child” technique makes implanta-
tion possible even in patients where other techniques would
not allow it.

Keywords: ductal dependent pulmonary blood flow, congenital
heart disease, arterial duct stenting, TorqVueTM LP, PDA stent

PP-308
Use of a mechanical crimper for mounting covered stents
in aortic coarctation
Catalina Vargas Acevedo1, Ernesto Mejia1, Yoshiyuki Kagiyama2,
Natalie Soszyn1, Jenny Elizabeth Zablah1 and Gareth John Morgan1
1Department of Pediatric Cardiology, University of Colorado, The Heart
Institute, Children’s Hospital Colorado, Aurora, CO; 2Department of
Pediatrics and Child Health, Kurume University School of Medicine,
Kurume City, Japan

Background and Aim: Despite the continued evolution in use of
covered stents in congenital cardiology, no standard technique is
available for crimping stents onto balloons. We aimed to describe
the use of a mechanical crimper to mount covered stents and its
effects on stent integrity, uniformity, and sheath size for
intervention.
Method:Wepresent a single-center retrospective review of patients
with coarctation of the aorta (CoA) undergoing stent angioplasty
with covered stents between January 2019-December 2022.
Sheath size used for intervention was recorded and compared to
themanufactures’ IFU. A bench testingmodel was then performed
to confirm the decrease in sheath size by mechanically crimping
two different covered stent models. Percent reduction in profile
after crimping, stent uniformity, and PTFE integrity after balloon
inflation were recorded.
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angiogram and stent deployment

Figure 1A. Measurements and stent characteristics before and after mechanical crimping. Stent 
A was a premounted covered CP (8 zig x 3.9 cm) on a 12 mm x 3.5 cm BIB®; Stent B a
Premounted covered CP (8 zig x 3.4 cm) on a 22 mm x 3.5 cm BIB®; Stent C a Premounted 
covered CP (8 zig x 3.4 cm) on a 24 mm x 3.5 cm BIB®; Stent D a Covered G Armor (10 zig x 
6.3 cm) on a 34 mm x 5.5 cm BIB®; Stent E a Covered G Armor (10 zig x 6.8 cm) on a 22 mm x 
5.5 cm BIB® and Stent F was a Covered G Armor (10 zig x 6.3 cm) on a 22 mm x 5.5 cm BIB®. 
#Manually crimped control, no mechanical crimping. *Mechanically crimped without prior 
manual crimping. AVG: average percent reduction in the diameter of the stent after mechanical 
crimping. Figure 1B. Visual description of stents at determined times: before mechanical 
crimping (T1), immediately after mechanical crimping (T2), after advancement through a sheath 
2 sizes smaller than that recommended by the IFU (T3) and after balloon dilation (T4).
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Results: A total of 25 clinical events were identified for review.
Median age at procedure was 18 years and the most common diag-
nosis was isolated CoA (80%). 76% (n=19) of stents were mechan-
ically crimped and 24% (n=6) were manually crimped. The
median sheath size for mechanically crimped stents was –2 Fr com-
paredwith amedian of 0 Fr formanually crimped stents (p=0.007).
Bench testing revealed a median 12.8% reduction in stent diameter
after mechanical crimping. All mechanically crimped stents were
successfully introduced through sheaths 2 Fr smaller than the
IFU during bench testing, correlating with the retrospective clini-
cal experience.
Conclusions:The use of mechanical crimpers for mounting covered
endovascular stents allows the delivery of these devices through
smaller profile sheaths facilitating intervention in smaller patients
and reducing the risk of vascular access related injuries without
affecting stent performance.

Keywords: Congenital heart disease, coarctation of the aorta,
mechanical crimping.

PP-309
Konar mf occluder device: versatile application in a single-
center experience
Luca Giugno1, Giulia Guglielmi3, Maria Laura Novembre3,
Antonio Saracino1, Angelo Fabio D’aiello1, Luciane Piazza1,
Martina Evangelista1, Andreea Alina Andronache1, Giulia Pasqualin1,
Teresa Concetti1, Angelo Micheletti1, Massimo Chessa2 and
Mario Carminati1
1Department of Pediatric and Adult Congenital Cardiology, IRCCS
Policlinico San Donato, San Donato Milanese, Italy; 2Department of
Pediatric and Adult Congenital Cardiology, IRCCS Policlinico San
Donato, San Donato Milanese, ItalyFaculty of Medicine and Surgery,
Vita Salute San Raffaele University, Milano, Italy,European Reference
Network for Rare and Low Prevalence Complex Diseases of the Heart:
ERN GUARD-Heart, Amsterdam, Netherlands; 3Scuola di
Specializzazione in Malattie dell’Apparato Cardiovascolare, Università
degli Studi di Milano, Milano, Italy

Background and Aim: The LifeTechTM Konar-MF VSDOccluder
is a versatile closure device primarily designed for ventricular septal
defects (VSD). Despite limited evidence in the literature, our
experience showcases its adaptability in diverse cardiac conditions,
and the results in the short and long term.
Method: In this retrospective study, outcomes of 71 patients under-
going Konar-MF Occluder implantation for diverse cardiac con-
ditions between March 2019 and August 2023 were analysed.
Conditions targeted included VSD, patent ductus arteriosus
(PDA), pulmonary, and coronary fistulas, with patients exhibiting
signs of hemodynamic impairment on echocardiogram, whether
symptomatic or asymptomatic.
Results: Among the 71 patients, 80.3% had VSD (mostly peri-
membranous), 12.7% had PDA, and 7% had other conditions.
Median age at procedure was 15 years, and median weight was
47 kg. The median procedural time was 150 minutes, and the
median fluoroscopy time was 63.5 minutes. Implantations,
accomplished through a retrograde (51%) or antegrade (22.5%)
approach or through an arteriovenous loop formation (22.5%),
demonstrated a procedural success rate of 84.5%. Major compli-
cations, mainly in VSD closures, occurred in 15.5%, due to
unsuitable defect size or embolization, and prompted surgery
in 8.5%. In particular, the rate of embolization was 7% but in
most cases the device was easily retreated, with only one instance
causing tricuspid valve damage. Minor complications included

mild tricuspid valve interference and transient rhythm abnormal-
ities (one case of intra-procedural intermittent left bundle branch
block, and only one case of transient advanced AV block).
Follow-up at a median time of 11.93 months involved 63.4%
of patients. In 89% of follow-up cases, procedural success per-
sisted without complications. Complications occurred in 5 cases,
including residual interventricular shunts and a coronary fistula
aneurysm requiring surgical closure. Notably, only 2 cases of
VSD closure had late rhythm complications, with the presence
of nocturnal junctional rhythm phases recorded by periodical
ECG Holter monitoring.
Conclusions: The LifeTechTMKonar-MFOccluder proves to be a
valuable and adaptable device for VSD closure, including the peri-
membranous type, as well as for addressing PDA and fistulas, as
demonstrated in our experience. Follow-up indicates sustained
procedural success with a low incidence of electrical and mechani-
cal complications.

Keywords: VSD, coronary fistula, pulmonary fistula, PDA
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Novel hybrid approach to arterial duct calibre reduction
Heba Abdlhamid1, Trevor Richens1, Andrew Ho1, Nicola Viola2,
Giedrius Baliulis2, Antonio Ravaglioli2 and Nicholas Hayes1
1Pediatric Cardiology Department, University Hospital
Southampton, Southampton, United Kingdom; 2Congenital Cardiac
Surgery Unit, University Hospital Southampton, Southampton, United
Kingdom

Background and Aim:Occasionally complex congenital cardiac cases
are encountered where a large arterial duct (PDA) ideally needs to
be smaller, but not completely occluded. We report a novel
approach to reduce PDA calibre by hybrid banding and stenting
in series of 3 cases.
Method: Technique: The procedure is performed via femoral vas-
cular access and median sternotomy. Following angiographic
assessment, the PDA is crossed with a coronary guidewire and
coronary balloon of the desired size is inflated in the duct.
Surgical banding of the duct is then performed, tightening a
Gortex ligature around the duct onto the balloon. The balloon
is then deflated and removed, followed by PDA stenting to main-
tain ductal patency. A stent larger than the original balloon is used,
which forms a waist at the site of the band corresponding to the
original desired size.
Results: Case 1: 1 year old, ex-preterm (28/40) with chronic lung
disease and large PDA with bidirectional flow. Concerns regarding
PDA occlusion given PHT, although anticipated improvement in
lung disease with time and desire to reduce pressure load on pulmo-
nary vasculature. Hybrid ductal reduction undertaken and on last
follow-up, ductal shunt is entirely left to right.
Case 2: 32+2-week gestation (birth weight 1.88Kg) with TGA
and complex coronary anatomy. Hybrid ductal reduction under-
taken to allow growth, whilst maintaining saturations and LV
loading off prostaglandin infusion. Has subsequently had successful
Arterial Switch Operation (ASO).
Case 3: 35+4-week gestation (birth weight 2.2Kg) with TGA,
bilateral superior vena cavae, juxtaposed atrial appendages and
complex drainage of the left coronary venous system. Given the
complexity of the anatomical set up, hybrid ductal reduction
undertaken to again allow growth with subsequent successful
ASO.
Conclusions: Hybrid banding and stenting of the arterial duct is a
novel technique which has been successful employed in isolated
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cases where a large PDA needs reduction in size, but not complete
occlusion.

Keywords: Arterial duct, Transposition of great arteries,
Pulmonary Hypertension

PP-311
Real-time biventricular pressure-volume loops during
percutaneous pulmonary valve implantation in patients
with Rvot dysfunction
Heiner Latus1, Verena Schindler2, Julie Cleuziou3, Markus Khalil4,
Christian Jux4, Christian Meierhofer2, Daniel Tanase2,
Andreas Eicken2, Peter Ewert2 and Stanimir Georgiev2
1Clinic for Congenital Heart Disease, Olgahospital, Klinikum Stuttgart,
Germany; 2Clinic for Congenital Heart Disease and Pediatric Cardiology,
German Heart Centre Munich, Germany; 3Department of Congenital
and Paediatric Heart Surgery, German Heart Centre Munich, Germany;
4Clinic for Pediatric Cardiology, Intensive Care Medicine and Congenital
Heart Disease, Giessen, Germany

Background and Aim: In patients with RVOT stenosis and/or pul-
monary regurgitation, percutaneous pulmonary valve implanta-
tion (PPVI) aims to preserve right (RV) and left (LV)
ventricular integrity and function. The best timing for PPVI as well
as underlyingmechanisms for sufficient ventricular recovery, how-
ever, are not yet adequately understood. Our study thought to
assess acute changes in biventricular intrinsic myocardial function
occurring with PPVI.
Method: Twenty patients with RVOT dysfunction (age 23.0 ±
10.9 years, 9 females, mean peak echocardiographic RVOT gra-
dient 64 ± 25 mmHg) underwent PPVI with biventricular assess-
ment of pressure-volume loops using conductance catheter
technique. Load-independent parameters of systolic (Ees) and dia-
stolic (Eed) function as well as pulmonary/systemic arterial ela-
stance (Ea) and V-A coupling (Ea/Ees) were assessed before and
directly after PPVI. Cardiac magnetic resonance (CMR) for quan-
tification of biventricular volumes, function and pulmonary regur-
gitation (PR) was also performed.
Results: With PPVI, both RV Ees (p=0.036) and pulmonary Ea
(p=0.0002) decreased significantly while right V-A coupling
(p=0.76) remained impaired. LV Ees (p=0.68) and left V-A

coupling (p=0.98) were not affected by PPVI although systemic
Ea increased significantly (p=0.03). Both RV (p=0.37) and LV
(p=0.20) Eed showed no significant change with PPVI. Patients
with relevant PR (≥25%, n=10) had lower RV Ees (p=0.03)
before and higher LV Eed (p=0.01) after PPVI as compared to
patients with minor PR (<25%, n=10) whereas V-A coupling
was similar between the two groups.
Conclusions: Acute unloading of the RV by PPVI is accompanied
by an instantaneous decline in RV contractility with persistent
abnormal V-A coupling. The LV adequately adapts to an increase
in pre- and afterload with unchanged LV intrinsic function and V-
A coupling. The relevance of these response patterns on long-term
biventricular remodeling require further investigation.

Keywords: Percutaneous pulmonary valve implantation (PPVI),
systolic ventricular function, diastolic ventricular function, pres-
sure-volume loops

PP-312
Catheter-based rescue intervention for massive life
threatening pulmonary thromboembolism in a preterm
neonate
Hessel Nijenhuis and Rolf Berger
Department of pediatric cardiology, UniversityMedical Centre Groningen,
Groningen, The Netherlands

Background and Aim:Massive pulmonary thromboembolism (PTE)
is an uncommon condition, presents with sudden cardiorespiratory
collapse and is associated with high mortality, reported in up to
65% of the patients and occurring within the first hours after start
of symptoms in 70%. Immediate rescue therapy is therefore piv-
otal. Treatment strategies for adult patients may be extrapolated
to children but are limited by feasibility and age-specific adverse
effects in neonates.
Method:We describe a case of a preterm neonate with massive pul-
monary embolism associated with acute cardiopulmonary deterio-
ration due to absent pulmonary circulation and suprasystemic right
ventricular pressure.). Thrombolytic therapy in the preterm neo-
nate is associated with seriously increased risk of massive intracra-
nial hemorrhage and would not restore circulation in time to
prevent severe organ damage or death. Surgical thrombectomy
has a high mortality rate in preterm infants and carries the risk
of embolization and redistribution of thrombus. Rescue extra-cir-
culatory life support in preterm neonates has increased risk of intra-
cranial hemorrhage and is associated with size-related specificities.
Catheter-based intervention was therefore deemed the only viable
acute therapeutic intervention in this preterm neonate. We per-
formed repeated manual thrombosuction, followed by repeated
balloon dilatations in both RPA and LPA, aiming at macera-
tion/compression of the residual thrombus at both sides.
Subsequently, we decided to proceed with targeted delivery of
recombinant tissue plasminogen activator, followed by subsequent
systemic thrombolysis.
Results: The infant fully recuperated without complications and
during follow-up of 26 months showed no signs of pulmonary
hypertension or chronic thromboembolic vascular disease.
Treatment and follow-up regimens for this type of patients are
insufficiently defined.
Conclusions: Massive pulmonary embolism is rare in infants and is
associated with a very high mortality rate. Due to advanced treat-
ment options in preterm neonates and cumulative risk factors
prevalence of massive PTE has increased in this population. As car-
diorespiratory insufficiency and death occur rapidly after massive
PTE, early recognition and urgent rescue therapy is required.
The described case demonstrates that catheter-based rescue
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Arterial duct calibre reduction

Fluoroscopy guided image showing banding and stenting of arterial duct.
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intervention is feasible in small preterm neonates and because of
the high risks of other acute management strategies, may be the
treatment of choice in such an acutely unstable infant.

Keywords: Pulmonary embolism, catheter intervention, preterm
neonate.

Figure 1. Transthoracic echocardiography before intervention

PP-314
Ventricular assistance devices in paediatrics as a bridge to
recovery
Irene María Romero De La Rosa1, Pedro Agudo Montore1, Marta Yagüe
Martín1, Elena Gómez Guzmán1, María Ángeles Tejero Hernández1,
Jose Joaquín Dominguez Del Castillo2, Carlos Merino Cejas2 and Jaime
Casares Mediavilla2
1Paediatric Cardiology Unit at the Department of Paediatrics, Reina Sofia
University Hospital, Córdoba, Spain; 2Department of Paediatric
Cardiovascular Surgery, Reina Sofia University Hospital, Córdoba,
Spain

Background and Aim: Ventricular assistance devices (VADs) are
widely used in paediatrics as a bridge to transplantation.
However, their use as a bridge to recovery is an area under devel-
opment because there are limited data available and because cur-
rent guidelines does not include exact criteria required for
explanting them.
Method: Two case report description and literature review.
Results: Case 1. A 13-year-old boy with no relevant medical his-
tory was admitted due to acute cardiogenic shock with severe left
ventricular dysfunction (LVD). Due to the refractoriness of the ill-
ness with medical treatment for 20 days, it was decided to implant a
left pulsatile VAD. A cardiac biopsy compatible with acute myo-
carditis was received, and the VAD was removed 10 days later
because of a significant improvement in function. Currently, he
is undergoing follow up in the cardiology clinic with outpatient
treatment, and presents moderate LVD with NYHA functional
classification I. Case 2. A 20-month-old infant undergoing follow
up for dilated cardiomyopathy (mutation in TNNI3), whose sister
had a heart transplant for the same mutation, was admitted due to
cardiogenic shock after a respiratory infection. The patient showed
unsatisfactory evolution, which required continuous assistance,
and a left pulsatile VAD was implanted after 14 days. There was
significant difficulty in anticoagulation and neurological focality.

Moreover, the device was colonised by Serratia marcescens, with
no clinical or microbiological response to broad-spectrum antibi-
otic therapy. It was decided to remove it after 41 days because of
the appearance of these serious complications and the function
normalization. He continued in follow up with moderate LVD.
However, he was admitted in acute cardiogenic shock three
months later, after a respiratory infection. A heart transplant was
ruled out because of its neurological situation. Finally, he died.
Conclusions: It is vital to highlight there is insufficient data on long-
term prognosis and survival, as well as the need for heart transplan-
tation, in these patients. Furthermore, the implantation of large
ventricular cannulas could lead to the appearance of fibrosis in
the ventriculostomy area, ventricular dysfunction, akinesis or
potentially arrhythmogenic areas.
More data are needed regarding the development of a specific pro-
tocol for removing them in selected patients.

Keywords: Ventricular assist device, bridge to explantation

PP-315
Percutaneous closure of ventricular septal defects with
different devices in the years 2002-2008
Jacek Bialkowski and Malgorzata Szkutnik
Medical University of Silesia, Zabrze, Poland

Background and Aim: Studies describing long term results of trans-
catheter closure of ventricular septal defect (VSD) remains scarce.
We aimed to evaluate short and long term outcome of this
procedure.
Method: In the years 2002-2008 we have attempted to close 29
VSD: 19 patients (pts) with perimembranous (pmVSD) and 10
with muscular (mVSD). In all indication for closure was Qp/Qs
ratio > 1,5. In case of pmVSD we applied asymmetrical
Amplatzer occluder – asym AO (9 patients - pts with median
age of 14 (5-40) years (y)) and Muscular Amplatzer Occluder
(MAO) when aortic rim was bigger than 4 mm (10 pts with
median age of 10.1 (3,2-40) y). In case of 10 pts with mVSD
(median age of 2,25 (0,8-46)y) MAO were used. There were 9
congenital and one posttraumatic mVSD (knife stab). Five children
with multiple MVSD previously underwent pulmonary artery
banding in infancy.
Results: We were able to close successfully the defect in 24/29
(82,9%) pts. Procedure were abandoned because of severe rhythm
disturbances during pmVSD cannulation (2 pts) and impossible
cannulation of 1 pt with oblique course of mVSD. In 2 adult
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Transthoracic echocardiography, still frame, showing a 2D view of the bifurcation (asterisk) of 
the pulmonary artery with echodense masses obstructing both pulmonary arteries (white 
arrows).

Dilated Cardiomyopathy (Case 1)

MRI cardiac showing dilated, non-hypertrophic left ventricle, with severe dysfunction (LVEF: 
14%). Mode M showing the improvement in LVEF.
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pts with mVSD embolization of theMAOoccurred (probably due
to thick IVS). In case of pmVSD treated with asymAO in 2 pts (10
and 13 y) CAVB occurred in the second week post-procedure,
which disappeared after steroid therapy in one pt. The second
pt required permanent pacemaker implantation (which was active
only during first 3 months). In 3 pts with pmVSD treated with
MAO moderate tricuspid insufficieny occurred. We did not
observe any important complications in long term follow-up
(up to 14 y) such as: residual shunt, embolization, hemolysis, infec-
tive endocarditis or progressive rhythm disturbances.
Conclusions: Percutaneous closure of pmVSD with asymmetrical
Amplatzer device is not recommended because of possibility of
rhythm disturbances, whereas with muscular Amplatzer occluder
because of possibility of tricuspid insufficiency appearance. Special
attention should be paid to closure of mVSD in adult patient with
thick IVS (possibility of device embolization). Despite of those
finding in long-term follow up of every method was effective.

Keywords: ventricular septal defect, transcatheter closure

PP-316
Percutaneous exclusion of unwanted ventricular-pulmo-
nary connection in patients treated with the fontan strategy
Jacek Kusa1, Pawel Czesniewicz2, Agnieszka Skierska1 and
Ewa Mroczek3
1Pediatric Cardiology Department, Medical University of Silesia,
Katowice, Poland; 2Pediatric Cardiology Department, Regional
Specialized Hospital, Wroclaw, Poland; 3Cardiology Department,
University Clinical Hospital, Wroclaw, Poland

Background and Aim: Background. Low pressure in the pulmonary
vascular bed is crucial for the good functioning of patients treated
with a single-ventricle strategy. In some cases, the pulmonary
arteries are banded or the pulmonary arteries are recanalized,
which results in an increase in pulmonary arterial pressure. and
Fontan circulatory failure.
Aim. Evaluation of the results of percutaneous closure of a recan-
alized or banded pulmonary arteries causing an increase in pulmo-
nary pressure and volume overload of systemic ventricle in patients
after Glenn/Fontan procedure
Method: Eight patients (5 after Glenn procedure, 3 after Fontan
procedure) aged 2 to 34 (mean- 7,3) years were found to have
abnormal ventricular blood flow to the pulmonary bed due to
recanalization or incomplete ligation of the pulmonary artery.
Cardiac failure was present in all of them, additionally the elevated
pulmonary blood pressure was found in 4 pts and “failing Fontan”
symptoms in 3 pts. All patients underwent percutaneous inflow
closure using different devices: vascular plug, muscular VSD
occluder, ASD occluder, ADO II occluder and CP covered stent.
Results: Procedural success (with no residual shunt) was achieved in
all patients. Although in one case there was a need for implantation
of an additional stent and in another case we had to retrieved
MuscVSD and deployed ADOII due to its unsatisfactory position.
Follow-up time is 7,4 +/- 3,6 years. We observed improvement
and resolution of pleural effusion in the patients with failing
Fontan circulation. One patient with cavopulmonary shunt and
elevated MPAP six months later was qualified and scheduled for
completion of Fontan circulation due to normalisation of MPAP.
Two patients had thrombus formation in pulmonary trunk prox-
imally to the device. In one case thrombus formation was detected
immediately after the procedure and it resolved with warfarin
therapy without complications. Second patient died 6 weeks after
the procedure, due to cerebral stroke.
Conclusions: Percutaneous exclusion of ventricle-pulmonary
connections is technically possible. This intervention should be

considered in patients with cavopulmonary shunt or Fontan circu-
lation with elevated MPAP and volume overload of systematic
ventricle. The use of appropriate anticoagulation is crucial for
success.

Keywords: percutaneous closure, Fontan procedure

PP-317
Initial experience with implantation of optimus COCR-l
stents in children: towards sustainable treatment of
vascular stenoses from child- to adulthood
Jörg Michel, Michael Hofbeck, Simon Schmid, Norbert Braun and
Johannes Nordmeyer
Department of Pediatric Cardiology, Pulmonology and Intensive Care,
University Children’s Hospital, Tübingen, Germany

Background and Aim: The search for the optimal stent material to
treat vascular stenoses in children remains a challenge.
Particularly, small dimensions of the vascular stenoses and/or
patients limit the choice of stent material and sizes with acceptable
safety. On the contrary, the possibility of appropriate post-dilation
needs to be considered to provide a sustainable interventional
treatment strategy from child- to adulthood. The Optimus
CoCr-L stent is a novel balloon-expandable cobalt-chromium
bare-metal stent, which showed promising features in bench test
studies in vitro: it could be crimped on an as minimal as 6 mm
angioplasty balloon and inserted through 6 Fr sheaths whilst it
could be post-dilated up to 23mmwithout the occurrence of stent
fractures. The stent is intended for use up to 20 mm.
Method: We report our first experience with Optimus CoCr-L
stents in the treatment of vascular stenoses in children.
Results: From 6/2023 to 11/2023, 10 Optimus CoCr-L stents
were successfully implanted in 10 children (median weight 15.5 kg
[9.3-27.4]) due to stenoses of the left pulmonary artery (n=7),
superior vena cava/Glenn anastomosis (n=2) or aortic coarctation
(n=1). The median diameter of the stenoses was 5.2 mm [2.0-8.3].
For implantation, the stents were crimped onto balloons with
diameters of 7 (n=2), 9 (n=5) and 10 mm (n=3), and were inserted
through 7 (n=3), 8 (n=4) and 9 Fr (n=3) sheaths. Stent implanta-
tion was successful in all patients with elimination of the stenosis
(diameter after implantation 8.3 mm [6.7-10.2]). In 3 cases, stents
slipped slightly from the balloon during insertion through the
hemostatic valve of the sheaths; nevertheless, successful
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Stent implantation for coarctation of the aorta

Successful implantation of an 18 mm Optimus CoCr L-Stent for coarctation of the aorta in a 12 
months old boy (weight 9.3 kg) crimped on a 7 mm balloon delivered through a 7 Fr sheath
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implantation was still possible. Thanks to improved crimping and
insertion techniques, this was no longer a problem with increasing
experience. There were no other complications or difficulties with
stent implantation.
Conclusions:Our initial findings showed that the Optimus CoCr-L
stents could be crimped onto balloons with diameters of 7-10 mm
and inserted with 7-9 Fr sheaths, enabling safe and successful use in
children with excellent short-term results. However, follow-up
studies are required to analyze whether the promising stent capa-
bilities in vitro (post-dilation possible up to 23 mm) can be con-
firmed in clinical practice.

Keywords: Stent implantation, congenital heart defect, pediatric
intervention, coarctation of the aorta, vascular stenosis

PP-318
Utilization of digital subtraction angiography in analyzing
pulmonary blood flow with cavo-pulmonary connection -
what’s old is new again
Joseph M. Andreola DO, Dijana Popevski MD, Steven Bibevski MD,
PhD and Kak-Chen Chan MD
The Heart Center, Joe DiMaggio Children’s Hospital, Hollywood, FL,
USA

Background and Aim: Digital subtraction angiography (DSA) is an
imaging method that allows for high-resolution angiograms with
relatively low doses of contrast medium and radiation exposure.
There is evidence supporting that quality DSA images can negate
the need for further conventional angiographic images, further
reducing radiation exposure. Although mainly used by interven-
tional radiologists, its use had been limited to the specific evalu-
ation of certain congenital heart defects (CHDs). However,
advances in computing technology have now permitted improved
definition of DSA and its use during angiography of CHDs. The
aim of this project is to demonstrate the utility of DSA in the evalu-
ation of pulmonary circulation after cavo-pulmonary connection
(CPC) and after occlusion of aorto-pulmonary collaterals (APCs).
Method: This is a retrospective review of angiograms performed for
evaluation of CPCs including those after the Fontan circulation
from 2018 to 2023. The pulmonary circulation based on DSA
were categorized into 1). Normal, 2). Segmental/Lobar hypoper-
fusion, 3). Patchy hypoperfusion (figure 1a-1c). Patients who had
undergone occlusion of APCs and had DSA were selected as sub-
jects of this study. The DSA were compared pre- and post-APC
occlusion.
Results: Three patients with CPCs and competitive flow were
studied during the study period and used as examples for different
types of pulmonary circulations demonstrated with DSA (figure
1a-1c). One patient was used as a comparative example of DSA
vs conventional angiography: A case study of a 2-year-old boy after
CPC with segmental hypoperfusion to the right lung demon-
strated by DSA (figure 2a). Compared to the standard angiogram
(figure 2b), the extent of competitive flow and hypoperfusion is
better demonstrated by DSA. After occlusion of the competitive
APC, DSA shows return of flow to the hypoperfused segments
(figure 2c).
Conclusions: This case demonstrates how DSA can be used to
enhance modern angiography to provide further information
regarding the extent of pulmonary perfusion in patients after
CPC and can provide additional benefits compared to standard
angiography. However, DSA is descriptive and subjective.
Future studies with multiple subjects may expand the indications
and utility of DSA in the evaluation of CHDs.

Keywords: Angiography, Aorto-Pulmonary Collaterals, Cavo-
Pulmonary Connections, Congenital Heart Defects, Digital
Subtraction Angiography, Pulmonary Circulation

PP-319
Rapid access patent ductus arteriosus (PDA) closure in
extremely low birth weight (ELBW) preterm infants -
challenges to clinical pathway development
Karen Louise Lawlor, Jennie Ryan, Damien Kenny and Orla Franklin
Department of Paediatric Cardiology, Children’s Health Ireland at
Crumlin, Dublin, Ireland

Background and Aim: • PDA is the most common cardiovascular
condition affecting premature neonates, especially those born with
ELBW. Catheter-based PDA occlusion is a revolutionary medical
advancement for the very smallest premature infants who require
corrective treatment for this condition. It offers clear benefit over
the traditional approach via thoracotomy, minimizing secondary
complications, and allowing faster recovery, often weaning from
inotropic and ventilator supports sooner.
•Historically, PDA closure in ELBW premature infants has repre-
sented a ‘resource-heavy’ intervention, requiring PICU bed/
capacity and medical/nursing resources - the facilitation of which
can pose a challenge in a tertiary cardiac centre of excellence.
• Preterm infants were also being cared for in PICU versus NICU.
•The demand for a PICUbed combinedwith lack of PICU capac-
ity (particularly during winter months) can delay treatment for this
vulnerable patient cohort.
• Our solution is to create a rapid access service whereby patients
are selected by the NICU team and discussed with the interven-
tional cardiologist. Transfer is undertaken by the NICU team
directly to the hybrid catheterisation theatre at CHI at Crumlin.
The procedure is carried out by the interventional cardiologist
and the neonate is transferred back to the NICUwithin 1-2 hours,
eradicating the need for a PICU bed stay. Preterm infants are best
managed/cared for in an NICU which can deliver the gold stan-
dard of neonatal care.
• The development of this clinical care pathway will contribute to
the delivery of neonatal best-practice.
Method: • A pilot programme was developed between CHI at
Crumlin and the NICU team in the Rotunda Maternity hospital,
to trial this rapid access service.
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• Collaborative meetings were held with members of the MDT
and key stakeholders in both CHI at Crumlin and the Rotunda
maternity hospital, to troubleshoot and discuss aims and safe exe-
cution of the pathway.
Results: • A clinical pathway was developed to ensure safe process
for the rapid access PDA device closure service for preterm infants
in the NICU at the Rotunda Maternity Hospital.
Conclusions: • Further research into the feasibility and effectiveness
of this service will be undertaken with an aim for this service to be
introduced to other NICUs in Ireland

Keywords: Clinical Care Pathway, Patent Ductus Arteriosus,

PP-320
Embolization of atrial septal defect occluder device into the
abdominal aorta diagnosed as an incidental finding on
imaging studies
Katarzyna Polak, Nassib Fadul, Félix Coserría Sánchez,
Inmaculada Guillén Rodríguez and Ana Méndez Santos
Department of Pediatric Cardiology and Cardiovascular Surgery, Hospital
Universitario Virgen del Rocio, Seville, Spain

Background and Aim: Device embolisation after endovascular clo-
sure of atrial septal defects (ASDs) occurs in 1% of cases and is asso-
ciated with large ASDs, inadequate rims, bidirectional shunt,
aneurismatic septum, inadequate device size or placement.
Embolized devices usually migrate into the systemic veins, right
heart and pulmonary arteries and precise retrieval due to risk of
complications, such as perforation, vascular occlusion with ische-
mia or congestion.
Method: Retrospective single-patient descriptive case report.
Results: We present a male patient congenitally diagnosed with
dTGA with intact ventricular septum who during first days of life
underwent successful Rashkind procedure and anatomical correc-
tion by arterial switch with residual ASD, moderate supravalvular
pulmonary stenosis and mild aortic regurgitation. At 15 years of
age during systematic follow-up, echocardiography revealed right
ventricle overload and catheterization evidenced Qp/Qs 1,8 with
normal pulmonary resistance.
Endovascular ASD closure was performed under general anes-
thesia with TEE guidance evidencing an ASD of 10x10mm, with
favorable rims and left to right shunt. A 12-mm ASD septal
occluder device (Occlutech Figulla ASD Occluder N) was
deployed with fluoroscopic and TEE guidance. After confirming
its adequate position with TEE, fluoroscopy control and the
“Minnesota technique”, the device was deployed.
After an episode of cough during complicated extubation, chest
X-ray was performedwithout evidence of the device in the cardiac
chambers, which was later confirmed in ECHO. In the Biplane X-
ray the device was visualized in abdominal aorta at the level of renal
arteries, without signs of trombosis. Patient was asymptomatic.
Successful endovascular retrieval was performed.
Currently at 17 years of age the patient doesn’t present complica-
tions and is listed for endovascular ASD closure.
Conclusions:Although the exact cause of embolization could not be
determined in this case, after excluding common risk factors such
as inadequate posteroinferior rim, due to its migration to the sys-
temic arteries, we posit a possible correlation in between Valsalva
maneuver during episode of cough, asimetric device and device
embolization.

Keywords: ASD, device embolization, endovascular retrieval

PP-321
Non-contrast closure of patent arterial duct using intra-
cardiac echocardiography
Kenji Suda1, Yuki Yamakawa1, Koki Kiyomatsu1, Keitaro Tsuda2,
Yasuto Maeda1, Masahiro Sasaki3, Ryuta Takase1, Yozo Teramachi1

and Motofumi Iemura2
1Deparment of Pediatrics and Child Health, Kuurme University,
Kurume, Japan; 2Department of Pediatric Cardiology, St. Mary’s
Hospital, Kuurme, Japan; 3Deparment of Cardiovascular Medicine,
Kuurme University, Kurume, Japan

Background and Aim: In transcatheter closure of the patent arterial
duct, aortography may not give us a clear image to guide the pro-
cedure and precludes in patients with renal dysfunction especially
common in elderly patients. This study aimed to examine the
effectiveness and safety of intracardiac echocardiography as the
guide for this procedure.
Method: Subjects were 9 adult patients, 6 females and 3 males, with
a median age of 62 (35-85) years old. Of them, 2 were suffered
from renal dysfunction. Krichencko’s classification of the arterial
duct was type A in 6 and each type B, D, and E in 1 patient, respec-
tively. The minimum diameter of the duct was 3.6 (2.7-11.7) mm
and Qp/Qs was 1.9 (1.3-2.4). Pulmonary hypertension was
observed in 4 patients.
Results: We have actively used intracardiac echocardiography as
the guide for this procedure. Keeping intracardiac echography
in the left pulmonary artery, we could have monitored the rela-
tionship between the device and the aortic ampulla as well as
the pulmonary end, the degree of protrusion of the device into
the pulmonary artery, and the residual shunt as in the closure of
the atrial septal defect. All patients underwent successful closure
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Image of the device on Intracardiac echocardiography

The procedure was monitored by intracardiac echocardiography via pulmonary artery

Imaging studies

Figure 1. Transesophageal echocardiography guidance during deployment of the closure 
device. Figure 2. Visualization of the device in abdominal aorta at the level of renal arteries in 
Biplane X-ray. Figure 3. Endovascular retrieval of the embolized device.
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using ADO in 8 and ASO in 1 without contrast aortography. No
significant complications were observed.
Conclusions: Zero-contrast closure of patent arterial duct can be
safely achievable using intracardiac echocardiography, which
should be useful for adult patients with renal dysfunction.

Keywords: patent arterial duct, transcatheter closure, intracardiac
echocardiography, adult, renal dysfunction

PP-324
Balloon atrioseptostomy and atrial flow regulator
implantation for left ventricular failure after rastelli
procedure – a case report
Krzysztof Kocot1, Grzegorz Zalewski2, Luiza Zalewska3,
Agnieszka Skierska3 and Jacek Kusa1
1Department of Pediatric Cardiology, Medical University of Silesia in
Katowice, Katowice, Poland; 2Department of Pediatric Cardiac surgery,
John Paul II Upper Silesian Child Health Centre in Katowice, Katowice,
Poland; 3Department of Pediatric Cardiology, John Paul II Upper Silesian
Child Health Centre in Katowice, Katowice, Poland

Background and Aim: Complex congenital heart defects (CHD)
with borderline left ventricle (LV) remain an important challenge
of paediatric cardiology. The aim was to present a case of patient
with double outlet right ventricle (DORV), large ventricular septal
defect (VSD), transposition of the great arteries (TGA), pulmonary
atresia (PA), borderline LV and atrial septal defect (ASD).
Method: The data was collected retrospectively.
Results:A boy with prenatally diagnosed DORV, VSD, TGA, PA,
ASD had initially modified right Blalock-Taussig-Thomas shunt
performed due to PA. Because of borderline mitral valve (MV)
and LV diameters and poor weight gain the decision of final treat-
ment was postponed and patient underwent modified central
shunt at the age of 13 months. On reassessment at the age of 20
months echocardiography showed dominance of enlarged right
ventricle (RV), MV diameters and LV length within normal val-
ues, borderline LV end-diastolic diameter. MRI showed domi-
nant, enlarged, apex forming RV – indexed volume 126ml/m2,
LV volume was acceptable - indexed 48ml/m2. The patient
was qualified for Rastelli procedure with ASD closure, leaving
small foramen ovale. However, he could not be taken off
ECMO due to LV failure. On echocardiography LAwas enlarged,
LV dilated with significantly reduced contractility, RV was com-
pressed by LV. On day 3 mild pulmonary artery banding (on RV–
pulmonary arteries homograft) was performed, resulting in deacr-
ease of LA pressure. The patient could be taken off ECMO.
During the following days his status remained critical. In order
to decompress LV balloon atrioseptostomy was done on day 15.
The interatrial communication was enlarged from 1mm to
4mm resulting in decrease of interatrial gradient from 13 to
4mmHg. Following the procedure, the clinical status of the child
improved. He could be extubated on day 18 and discharged after
another one month of hospitalisation on oral heart failure treat-
ment. Three weeks later the atrial flow regulator (AFR) was suc-
cessfully implanted due to diminishing shunt. After one month of
follow up the patient was in good clinical condition.
Conclusions: Biventricular repair in complex CHDwith borderline
LV is always favourable, but frequently hard to achieve. Adequate
interatrial shunt is crucial in maintaining good LV function and
growth.

Keywords: balloon atrioseptostomy, atrial flow regulator,
borderline left ventricle

PP-325
Hemolytic anemia in neonate with supravalvular aortic
stenosis after arterial switch operation
Laura Caravaca Pantoja1, Gonzalo Cortázar Rocandio1, Almudena
Ortiz Garrido1, Francisco Vera Puente2, Álvaro Milán Pinilla3 and Juan
Ignacio Zabala Argüelles1
1Department of Paediatric Cardiology, Málaga Regional University
Hospital, Spain; 2Department of Heart Surgery, Málaga Regional
University Hospital, Spain; 3Department of Interventional Cardiology,
Málaga Regional University Hospital, Spain

Background and Aim:The arterial switch operation (ASO) is the sur-
gical intervention of choice in dextro-transposition of great vessels
(d-TGA). This operation involves major reconstruction of both
great arteries including the transfer of the coronary arteries and
anterior translocation of the pulmonary artery, known as the
Lecompte maneuver. Pulmonary artery stenosis is a well-known
complication after the Lecompte maneuver. However, supravalv-
ular aortic stenosis (SVAS) after ASO is uncommon. We present a
case report of a patient undergoing ASO who develops severe
hemolytic anemia due to SVAS as an early postsurgical
complication.
Method: An 4-month-old female patient, prenatally diagnosed
with d-TGA without other associated lesions, underwent correc-
tive ASOwith the Jatene technique at one week of life. The inter-
vention was incident-free, with good hemodynamic evolution.
During follow-up, she developed severe hemolytic anemia requir-
ing weekly transfusions of blood products. An extended study of
the anemia was performed, concluding a mechanical cause.
Transthoracic echocardiography (TTE) showed severe SVAS
(PG 90 mmHg), mild supra-pulmonary stenosis and moderate
mitral regurgitation (MR). This was confirmed with CT angiog-
raphy and catheterization was performed at 4 months of age.
Results: Catheterization revealed a 2.5 mm stenosis at the neo-
aortic suture level with a post-stenosis aortic caliber of 7.5 mm.
Sequential dilatation controlled by TTE was performed with
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Pre-angioplasty catheterization

Pre-angioplasty catheterization. The large difference in caliber between the aortic annulus (X2) 
of 10.75mm and the supravalvular stenosis (X1) of 4mm can be observed.
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Sprinter NC 6/15 mm, Sterling 8/30 mm and Sterling 9/20 mm
balloons. After successful SVAS angioplasty, progressive improve-
ment of the supra-aortic gradient was achieved (currently PG 35
mmHg) and improvement of MR, with disappearance of hemo-
lytic anemia.
Conclusions: SVAS is a very rare early post-surgical complication of
d-TGA; only several cases have been described, mainly associated
with anomalies of the native aortic arch. Furthermore, transcath-
eter intervention is uncommon as surgical re-intervention has been
traditionally done. The destruction of red blood cells as a cause of
hemolytic anemia has been described in residual shunts of device
closures and in prosthetic valves. We have not found in the liter-
ature any study describingmechanical hemolytic anemia associated
with SVAS, as in our case.

Keywords: Hemolytic anemia, transposition of great vessels,
heart surgery, atrial switch, supravalvular aortic stenosis, postoper-
ative complication.
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Simulation of healthy patient-specific mitral valves using
fluid-structure interaction: validation against in vivo data
Lea Christierson1, Petter Frieberg4, Petru Liuba2, Johan Revstedt5,
Hanna Isaksson3 and Nina Hakacova2
1Department of Clinical Sciences Lund, Pediatric Heart Center, Skåne
University Hospital, Lund University, Lund, Sweden & Department of
Biomedical Engineering, Lund University, Lund, Sweden; 2Department
of Clinical Sciences Lund, Pediatric Heart Center, Skåne University
Hospital, Lund University, Lund, Sweden; 3Department of Biomedical
Engineering, Lund University, Lund, Sweden; 4Department of Clinical
Sciences Lund, Clinical Physiology, Skåne University Hospital, Lund
University, Lund, Sweden; 5Department of Energy Science, Lund
University, Lund, Sweden

Background and Aim: Atrioventricular heart valve disease is a
common primary and secondary cause of heart failure.
Atrioventricular valve dysfunction, such as insufficiency or stenosis
may be a result of a primary structural valve problem, secondary to
ventricular dysfunction, or both. Although techniques for pediat-
ric valve repair exist, it is difficult to predict the outcome of valve
interventions and thus tailor the treatment. Patient-specific com-
putational simulations have the potential to provide further insight
into the valvular dynamics in different hemodynamic conditions as
well as to predict the valve repair outcome. We thus aimed to
develop a computational framework to simulate patient-specific
mitral valves to investigate differences in trans-valvular velocity,
pressure gradient, and valve opening between values obtained
from echocardiography (Echo) and simulation.
Method: Four out of ten planned healthy volunteers, aged 28 ± 7.6
years, were recruited. The patient-specific valve geometry was
obtained from 3D Echo data and inserted into a generic left heart
model (Fig. 1A). The contraction of the heart was mimicked by
numerically applying the ventricular volume change as a mass flow
to the ventricle, based on 3D Echo measurements. The simulation
model uses Fluid-structure interaction (FSI) modeling to simulate
the valve motion and blood flow. The valve tissue and chordae
tendineae were modeled as linear elastic with Young’s modulus
of 1 MPa and 22 MPa, respectively. The Carreau model was
employed tomodel the blood viscosity behavior, assuming laminar
flow.
Results: Preliminary simulation results (Fig. 1B) show that the valve
opening differs by 9 %, and the mean trans-valvular velocity by 16
% compared to Doppler data. The mean pressure gradient,

computed using the simplified Bernoulli equation, was subsequen-
tially overestimated by 20 % (Fig. 1C).
Conclusions:The successful implementation of the first patient-spe-
cific mitral valve simulation shows reasonable differences between
Echo and simulation. Thus, we believe the method has the poten-
tial to resolve patient-specific valvular hemodynamics. Further
improvements lie in the material modeling of the mitral valve,
for improved estimation of the valve opening area and thus the
pressure gradient across the valve. Future development entails
advancing toward the pediatric population and simulation of valve
repair.

Keywords: Simulation, hemodynamics, heart valve repair, fluid-
structure interaction
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Right disc thrombosis of the new gore cardioform asd
occluder
Luca Giugno1, Omar Oliva1, Alice Moroni1, Francesco Sturla2,
Luciane Piazza1, Angelo Micheletti1, Angelo Fabio D’aiello1,
Matteo Reali1, Massimo Chessa3 and Mario Carminati1
1Pediatric and Adult Congenital Heart Center, IRCCS Policlinico San
Donato, San Donato Milanese, Italy; 23D and Computer Simulation
Laboratory, IRCCS Policlinico San Donato, San Donato Milanese,
Italy; Department of Electronics, Information and Bioengineering,
Politecnico di Milano, Milano, Italy; 3ACHDUnit - Pediatric and Adult
Congenital Heart Center, IRCCS Policlinico San Donato, San Donato
Milanese, Italy; Vita Salute an Raffaele University, Milan, Italy

Background and Aim:TheGCA is a well performing device in terms
of efficacy despite complex anatomies (aortic rim<5mm and ASD
diameter >17mm) with a good safety profile. To evaluate atrial
septal defect (ASD) features impacting on right disc device throm-
bosis in patients who underwent Gore Cardioform ASDOccluder
(GCA) implantation.
Method: A total of 44 consecutive patients undergoing percutane-
ous ASD with GCA device from January 2020 to September 2022
at our tertiary care Centre were evaluated. The minimum follow-
up was 6 months.
Results: The patients were stratified in two groups according to a
cut-off value of ASD diameter equal to 20 mm at sizing balloon,
derived from ROC analysis (AUC = 0.894; p = 0.024).
Baseline characteristics were comparable between groups in terms
of age, sex, weight, height and interatrial septum dimensions.
Patients with ASD>20 mm (n=9) had a higher ASD/device
dimension ratio, both at echocardiography (p = 0.009) and at

S1722 Cardiology in the Young: Volume 34 Supplement 2

A) the patient-specific mitral valve was obtained from 3D Echo data. B) the velocity through the 
valve; with peak velocity reached at mid-diastole and a low-velocity field obtained during 
systole. C) Diastolic Doppler measurements from Echo and computer simulations, from which 
the mean pressure gradient and the mean velocity are determined.
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sizing balloon (p = 0.001), longer fluoroscopic time (p = 0.022),
and higher incidence of device thrombosis (0.006). Right disc
thrombosis was observed in 3 patients of the ASD>20 mm group,
always in the inferior portion of the right disc.
On univariate analysis, ASD diameter at sizing balloon (OR 1.360;
p = 0.036) was the only positive predictor of device thrombosis.
Conclusions: Right disc thrombosis of the GCA device may be
under-recognized at follow-up, hence deserving clinical attention,
especially in those patients with larger ASD diameters

Keywords: GCA, ASD, thrombosis.
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Percutaneous venus p-valve implantation: preliminary
results and six-month follow-up in a single centre
Ludovica Bognoni, Angelo Fabio D’aiello, Francesca Bevilacqua,
Angelo Micheletti, Diana Gabriela Negura, Paolo Ferrero,
Giulia Pasqualin and Massimo Chessa
Adult Congenital Heart Diseases Unit, IRCCS Policlinico San Donato,
Milan, Italy

Background and Aim: Transcatheter pulmonary valve implantation
(TPVI) is a recognized alternative to surgery in patients with severe
pulmonary regurgitation. The recently developed Venus P-
valveTM (Venus Medtech, Shanghai, China) is a self-expanding
valve that may be used even in patients with dilated right ventricu-
lar outflow tract (RVOT), where other valve systems fail. Since its
introduction in the Europeanmarket, the initial follow-up showed
encouraging results, although mid-term follow-up data are still
lacking. The aim of our study was to evaluate prolonged outcomes
after Venus P-Valve implantation.
Method: Ten adult patients (pts) with a history of surgically-cor-
rected congenital heart disease underwent Venus P-Valve implan-
tation at our Centre from January 2023. All patients had severe
pulmonary regurgitation, one of them had an associated moderate
valve stenosis. The mean RVOT-PA trunk dimensions, area and
perimeter at pre-procedural CT scan are resumed in Table 1.
All procedures were performed under general anesthesia with both
left femoral venous and arterial accesses. A complete hemo-
dynamic assessment of the RVOT and PA was performed and
the risk of valve-induced extrinsic coronary compression was
assessed before deployment. The size of the implanted valve was
estimated according to the diameter and morphology of the
RVOT and PA trunk obtained via angiography. After valve
deployment, repeat angiograms confirmed correct valve function
and position.
Results: The Venus P-Valve was implanted successfully in all
patients with no procedure-related complications. Transthoracic
echocardiography confirmed a properly functioning valve with
normal transvalvular gradients, no residual pulmonary regurgita-
tion and paravalvular leaks at discharge. One month follow-up
was performed with 24-hours Holter ECG which did not detect
significant arrhythmias and echocardiography which confirmed
normal valve function. A CT-scan was performed 6 months after
the procedure and showed valve leaflet hypoattenuation in seven
pts suggesting subclinical leaflet thrombosis. A cardiac MRI
(CMR) will be performed at 12 months to evaluate the ventricle
function and remodeling.

Conclusions: The self-expanding Venus P-Valve, now available in
the CEMarket, is a safe alternative to surgical valve replacement in
patients with severe pulmonary regurgitation even in the presence
of severe RVOT dilatation, however a longer follow-up is needed
to assess long term outcomes

Keywords: venus p-valve, pulmonary insufficiency, pulmonary
valvular stenosis, right ventricular outflow tract dilatation,
Transcatheter pulmonary valve implantation
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An uncommon natural history of congenital pulmonary
vein stenosis disease
Luis Felipe Castillo Aguilar1, Esteban David Astudillo De Haro2, José
Antonio García Montes2, Juan Pablo Sandoval Jones2, Andrés
Felipe Herrera Jimenez3, Claudia González García1 and Andrea
Carolina Gasca Sánchez1
1Department of Pediatric Cardiology, National Institute of Cardiology,
Mexico City, Mexico; 2Department of Interventional Cardiology,
National Institute of Cardiology, Mexico City, Mexico; 3Department of
Cardiac Imaging, National Institute of Cardiology, Mexico City, Mexico

Background and Aim: Congenital pulmonary vein stenosis is a rare
condition. There has been a 0.03% incidence in the general pop-
ulation. The timing and severity of symptoms appears to depend
largely on the number and severity of PV involved. Magnetic res-
onance imaging (MRI) has proven to be a useful non-invasive
diagnostic method for evaluation of the PV. The natural history
of PV stenosis is not entirely clear. Treatment can be expectant,
pharmacological, surgical or transcatheter.
Method:A clinical case report describing an uncommon natural his-
tory of congenital pulmonary vein stenosis disease.
Results:We present a 17-year-old female, admitted to our hospital
due to progressive deterioration of the functional class. Physical
examination revealed pleural effusion, pulmonary and tricuspid
regurgitant murmur, lower limb edema, hepatomegaly and cyano-
sis. Echocardiography showed pulmonary artery systolic pressure
of 130 mmHg, three dilated pulmonary veins with drainage to
a collecting duct connected to the left atrium, a membrane induc-
ing stenosis in this collecting duct, and a persistent ductus arterio-
sus.MRI revealing stenosis in the left and superior right pulmonary
veins. Later on, the angiography confirmed the presence of PV
stenosis, a transseptal puncture was performed, the left PV was
observed with stenosis at the left atrium, angiography was per-
formed in superior, middle and inferior PV, observing confluence
in a single vein and with stenosis at the left atrium. Angioplasty
with stent was delivered in the common ostium of the left PV
and right PV with adequate opening, observing adequate expan-
sion. Post-treatment, she was discharged in well health conditions,
with a management plan involving spironolactone, acetylsalicylic
acid, and sildenafil. One year later, cardiac catheterization was per-
formed again, finding a pulmonary pressure at 60% of the systemic
pressure and no obstruction at the level of the PV.
Conclusions: Congenital pulmonary vein stenosis is a rare entity
which in pediatric age manifests mainly in the early years, however
in this case, the natural history of the disease was not as expected so
it is important to know that despite the severity of symptoms with
which it could manifest. We must know the variants of
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presentation and high clinical suspicion for the appropriate diag-
nostic and therapeutic approach.

Keywords: congenital estenosis pulmonary veins, interventional
cardiology, cardiac imaging.

Figure 1
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From 4,2% to 1.5% - the role of 3D modeling in reducing
complications in transcatheter asd closure
Lyubomir Georgiev Dimitrov, Dobri Nikolaev Dobrev and Petya
Stoyanova Parashkevova
Department of pediatric cardiology, National Heart Hospital, Sofia,
Bulgaria

Background and Aim: Percutaneous closure of ASD is known as an
alternative treatment to surgery, which provides many benefits
(decreased surgical morbidity, no scarring, and shortened hospital
stay). However, it is associated with infrequent, but life-threaten-
ing complications such as device embolization.The incidence of
ASD device embolization varies from 0.55% to 1.1%, according
to various sources. Analyzing our results of transcatheter closure
of ASD, over a period of 14 years, we found an unacceptably high
rate of device embolization of 4.2%. From 164 percutaneously
closed ASDs, we have 7 device embolizations - 3 of them were
removed transcatheterically, and 4 surgically. We set ourselves
the goal of reducing the rate of device embolizations, considering
that the main reason for these complications is poor assessment of
ASD morphology and wrong size device selection.
Method: Starting in 2019, we reinstated balloon sizing and started a
3D modeling program for all patients referred for transcatheter
ASD closure.
Results: Based on the prepared 3D computer models, we evaluated
the morphology and size of the ASD. We compared the defect
sizes from TTE, TEE, the 3D model and balloon sizing and found

that there were significant discrepancies between the defect sizes
from TTE, TEE and balloon sizing. Δ (balloon sizing - TTE) p
= 0,033 and Δ (balloon sizing - TEE) p = 0,054 We found no
statistically significant difference between defect size from 3D
models and balloon sizing. Δ (balloon sizing - 3D model) p =
0,33 For the period from 2019 to 2023, we percutaneously closed
67 ASDs and had only one device embolization (1.49%).
Conclusions: We believe that computer 3D modeling can signifi-
cantly help to estimate the size and morphology of ASD and
reduce the number of device embolizations.

Keywords: 3D modeling, transcatheter ASD closure, device
embolizations
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Fast technique: fast atrial sheath traction technique for
device closure of atrial septal defects
Mahmoud Alsoufi
aljalila children specialty hospital

Background and Aim: Transcatheter closure of atrial septal defects
(ASDs) is well-established. However, this procedure can be chal-
lenging, requiring multiple attempts and advanced implantation
maneuvers.
Method: From July 2019 to July 2022, patients to whom the fast
atrial sheath traction (FAST) techniquewas applied for ASD device
closure were prospectively followed up. The device was rapidly
unsheathed in the middle of the left atrium (LA) to let it clamp
the ASD from both sides simultaneously. This novel technique
was directly applied in patients with absent aortic rims and/or
ASD size-to-body weight ratio higher than 0.9 or after failed
attempts of standard implantation.
Results: Seventeen patients (64.7% males) were involved with a
median age of 9.8 years [interquartile range (IQR), 7.6–15.1]
and a median weight of 34 kg (IQR, 22–44). The median ASD
size on ultrasoundwas 19 mm (IQR, 16–22). Five (29.4%) patients
had absent aortic rims, and three (17.6%) patients had an ASD size-
to-body weight ratio higher than 0.9. The median device size was
22 mm (IQR, 17–24). The median difference between device size
and ASD two-dimensional static diameter was 3 mm (IQR, 1–3).
All interventions were straightforward without any complications
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A. MR pulmonary angiography showing left pulmonary vein stenosis (white arrow). B. MR 
pulmonary angiography showing right pulmonary vein stenosis (white arrow). C. Angiography 
showing angioplasty with stent in the common ostium of the left and right pulmonary veins. 
(white arrow). D. Angiography showing stents without displacement in the left and right 
pulmonary veins (white arrow). E. Angiography one year after angioplasty showing adequate 
blood flow through the right pulmonary veins in levo-phase (white arrow). F. Angiography one 
year after angioplasty showing adequate blood flow through the left pulmonary veins in levo-
phase (white arrow).

ASD 3D model sizing
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using three different occluder devices. One device was removed
before release and upsized to the next size. The median fluoroscopy
time was 4.1 min (IQR, 3.6–4.6). All patients were discharged the
next postoperative day. On a median follow-up of 13 months
(IQR, 8–13), no complications were detected. All patients achieved
full clinical recovery with complete shunt closure.
Conclusions:Wepresent a new implantation technique to efficiently
close simple and complex ASDs. The FAST technique can be of
benefit in overcoming left disc malalignment to the septum in
defects with absent aortic rims and in avoiding complex implanta-
tion maneuvers and the risks of injuring the pulmonary veins

Keywords: Atrial septal defect, device closure
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Percutaneous closure of ventricular septal defects with
different devices in the years 2009-2016
Malgorzata Szkutnik, Jacek Bialkowski and Roland Fiszer
Medical University of Silesia

Background and Aim: Studies describing long term results of trans-
catheter closure of ventricular septal defect (VSD) remains scarce.
We aimed to evaluate short and long term outcome of this
procedure.
Method: In the years 2009-2016 we have attempted to close 22
VSD: 13 patients (pts) with muscular (mVSD), 7 pts with residual
post surgery (RVSD) and 2 pts with perimembranous
VSD(pmVSD). In all pts indication for closure was Qp/Qs ratio
> 1,5. In case of mVSD (pts with median age of 2,25 (0,7 - 10)
years (y) we applied Muscular Amplatzer Occluder (MAO). In
5 cases with mVSD hybrid procedure was applied – transcatheter
mVSD closure and surgical debanding of pulmonary artery in 4
children and in one infant with 4,9 kg body weight as a single pro-
cedure. In case of RVSD (median age of 3,0 (1,5 - 31)y) and 2
pmVSD (2 and 4 years old respectively) different duct occluders
(Amplatzer or Chinese Amplatzer-like Amplatzer Duct
Occluder type I - ADOI) or ADO type II (ADOII), or ADOII
Additional Sizes(ADOIIAS) were used.
Results: We were able to close successfully the defect in 20/22
(91%) pts. Procedure was abandoned because of severe rhythm dis-
turbances during mVSD cannulation in 1 pt. In another patient
with inflow typemVSD 3 days after implantation ofMAOmassive
tricuspid valve (TV) regurgitation appeared, caused by TV chorde
tendinae cutting (device was removed, VSD surgically closed and
TV was successfully reconstructed). We did not observe any
important complications in long term follow-up (up to 6y) such
as: residual shunt, embolization, hemolysis, infective endocarditis
or progressive rhythm disturbances.
Conclusions: Percutaneous closure of inflowMVSD with muscular
VSD occluder is not recommended because of possibility of inpre-
dictable tricuspid valve damage. Percutaneous closure of not big
pmVSD and postsurgical residual VSDwith ADOIIAS is especially
suitable because of its soft construction.Untill now there is a lack of
ideal device for pmVSD closure.

Keywords: ventricular septal defect, transcatheter closure
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Leaflet thrombosis after percutaneous pulmonary valve
implantation: a case series
Mara Pilati1, Phuoc Duong2, Veronica Bordonaro3, Aurelio Secinaro3,
Micol Rebonato1, Enrico Piccinelli1 and Gianfranco Butera1
1Cardiology, Cardiac Surgery and heart Lung Transplantation; ERN
GUARD HEART: Bambino Gesù Hospital and Research Institute,
IRCCS, Rome Italy; 2Pediatric Cardiology; Alder Heyy Children’s
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Background and Aim:Hypoattenuating leaflet thickeness (HALT) is
a well described phenomenon in biological aortic valves with yet
unknown consequences but, to our knowledge, no cases of HALT
have been reported after percutaneously implanted pulmonary
valves.
Method:Here we are presenting three cases of HALT after Venus P
Valve implantation.
Results: Three patients with Tetralogy of fallot and hemodi-
namically pulmonary valve insufficiency were deemed suitable
for pulmonary valve implantation with a Venus P valve. Two
patients were implanted with a Venus P Valve 34/25 mm
and one patient with a 32/25 mm. Post operative course was
uneventful. Two patients were discharged on dual antiplatelet
therapy while one patient on anticoagulative therapy because
of a change in our center protocol. All the Valves were well
functioning at echocardiographic examination at follow up
but in all there was a newly appearance of a mild central valvar
insufficiency. A thickening and hypo-mobility of the pulmo-
nary valve cusps, suspected for HALT was detected in two
patients at CT Scan performed at three months according to
our center protocol, while in the last patient CT Scan was
anticipated at one month because of a suspicion related to
the newly appearance of a mild pulmonary valve insufficiency
and it showed thickening and hypo mobility of one of the
cusps. All patients are yet on anticoagulative therapy and
DAPT was stopped.
Conclusions: We described three cases of HALT after
Pecutaneous pulmonary Valve implantation with Venus P
valve. In our experience among 10 patients implanted with a
venus P valve in the period from July 2022 to September
2023 and undergoing a control CT scan, the incidence of
HALT was 33%. All the patients were on DAPT and in all cases
echocardiography could not detect any valve malfunctioning or
significant alteration except for a newly mild valvar regurgita-
tion. This, in our opinion, could be a red flag for HALT.
HALT detection in percutaneously implanted pulmonary valve
has never been described but could be an important trigger for
valve malfunctioning and endocarditis. Multicenter studies with
longer follow up in patients undergoing PPVI are needed in
order to clarify causes, consequences and treatment of this
complication.

Keywords: HALT, autoexpandable valve
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Immediate and long-term results of balloon aortic valvu-
loplasty for severe aortic valve stenosis in newborns. a
single center experience
Marek Rączka1, Jacek Kuźma2, Wanda Król Jawień1, Piotr Weryński1,
Sebastian Góreczny1 and Andrzej Rudziński1
1Department of Cardiology, Jagiellonian University, Medical College,
Cracow, Poland; 2Cardiothoracic and Transplantology Department,
Medical University of Warsaw, Warsaw, Poland

Background and Aim: Neonates with severe isolated aortic valve
stenosis (AVS) requiring urgent treatment constitute unique group
of patients. In most centers, the treatment of choice is balloon
aortic valvuloplasty (BAV). The aim of the study was to assess
the immediate and long-term outcome of BAV in newborns
including preterm infants with severe/critical AVS
Method: We analysed retrospectively 28 neonates with severe iso-
lated AVS treated with BAV procedure at mean age of 12.1 days
and body weight 3213 g. The follow-up was more than 5 years
(mean 6.4). The patients were divided into 2 groups: with left ven-
tricle ejection fraction (LVEF)≤40 % (Gr-I, n=12) and>40% (Gr-
II, n=16). There were five premature newborns in Gr-I and two in
Gr-II.
Results: The pressure gradient through the aortic valve decreased
significantly following BAV in both groups, mean LVEF increased
significantly only in Gr-I. Twelve children (42,8%) required re-
interventions: a repeat BAV (n=4), surgical valvuloplasty (n=8)
and AV replacement (n=1). Re-interventions were more
common in Gr-I (50% vs 37.5%, p=0.5083). In long-term follow
up six patients died, 5 in Gr-I and 1 in Gr-II, including 3 of 7 pre-
mature babies (all fromGr-I). KaplanMeier survival curve showed
significantly higher mortality in Gr-I (p=0.03).
Conclusions: The BAV procedure as primary palliative therapy in
neonates with severe AVS shows good initial results, but further
follow-up indicates a common need for re-interventions.
Overall left ventricular systolic dysfunction and prematurity are
risk factors for higher mortality.

Keywords: aortic valve stenosis, balloon aortic valvuloplasty,
clinical outcomes, newborns, premature babies

Figure 4.

Neurodevelopment and psychosocial care
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Health-related quality of life in children and adolescents
with marfan syndrome or related disorders: a controlled
cross-sectional study
Thomas Edouard1, Fernanda Bajanca1, Maud Langeois1,
Eric Garrigue1, Bertrand Chesneau1, Aitor Guitarte1, Helena Huguet2,
Philippe Khau Van Kien3, Yves Dulac1 and Pascal Amedro4
1Reference Center for Marfan syndrome and related diseases, Children’s
Hospital, Toulouse University Hospital; 2Epidemiology and Clinical
Research Department, Montpellier University Hospital, Montpellier,
France; 3Medical Genetics Unit, Nîmes University Hospital, Nîmes,
France; 4Department of Pediatric and Adult Congenital Cardiology,
M3C National Reference Centre, Bordeaux University Hospital, IHU
Liryc, INSERM 1045, University of Bordeaux, Bordeaux, France

Background and Aim: This cross-sectional controlled study aims to
assess health-related quality of life (HRQoL) of children and ado-
lescents with a molecular diagnosis of Marfan syndrome (MFS) or
related disorders and to evaluate the factors associated with
HRQoL in this population.
Method: Sixty-three children with MFS and 124 age- and sex-
matched healthy children were recruited (NCT03236571).
HRQoL was assessed using the Pediatric Quality of Life
Inventory (PedsQL™) generic questionnaire.
The correlation between HRQoL scores and the different con-
tinuous parameters (age, body mass index, disease severity, sys-
temic score, aortic sinus diameter, and aerobic physical capacity)
was evaluated using Pearson’s or Spearman’s coefficient. A multi-
ple linear regression analysis was performed on the two health
summary self-reported PedsQL™ scores (physical and psychoso-
cial) to identify the factors associated with HRQoL in the MFS
group.
Results: Except for emotional functioning, all other domains of
HRQoL (psychosocial and physical health, social and school func-
tions) were significantly lower in children with MFS compared to
matched healthy children. In the MFS group, the physical health
summary score was significantly lower in female than in male
patients (self-report: absolute difference [95%CI] = -8.7 [-17.0;
-0.47], P = 0.04; proxy-report: absolute difference [95%CI] = -8.6
[-17.3; 0.02], P = 0.05) and also negatively correlated with the sys-
temic score (self-report: R = -0.24, P = 0.06; proxy-report:
R = -0.29, P = 0.03) and with the height Z-score (proxy-report:
R = -0.29, P = 0.03). There was no significant difference in the
physical health summary scores between the different genetic sub-
groups. In the subgroup of 27 patients who performed a cardio-
pulmonary exercise test, self- and proxy-reported physical
health summary scores were highly correlated with their aerobic
physical capacity assessed by peak oxygen consumption
(VO2max) and ventilatory anaerobic threshold (VAT). In the
multivariate analysis, the most important independent predictors
of decreased physical health were increased height, decreased body
mass index, decreased VAT and use of prophylactic therapy.
Conclusions: This study reports an impaired HRQoL in children
and adolescents with MFS or related conditions, in comparison
with matched healthy children. Educational and rehabilitation
programs must be developed and evaluated to improve exercise
capacity and HRQoL in these patients.

Keywords:Marfan Syndrome, health-related quality of life, aero-
bic physical fitness, peak oxygen consumption, physical well-
being, psychological well-being
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Assessment of the corpus callosum by ultrasound in
patients with congenital heart disease: description of the
factors influencing its development
Alba Rivas Piorno1, Debora Cañizo Vazquez1, Ana Remon Perez1, Pia
Cassanello Peñarroya2, Maria Clara Escobar Diaz2, Marta
Camprubi Camprubi1 and Joan Sánchez De Toledo3
1Department of Neonatology, Hospital Sant Joan de Deu, Barcelona,
Spain; 2Department of Cardiology, Hospital Sant Joan de Deu,
Barcelona, Spain; 3Department of Cardiology, Hospital Sant Joan de
Deu, Barcelona, Spain; Department of Critical CareMedicine, University
of Pittsburgh, Pittsburgh, PA 15213, USA

Background and Aim: Congenital heart disease (CHD) is the most
common congenital malformation. A high incidence of CNS
lesions with consequent alteration of their neurodevelopment
has been described in these patients. White matter alteration is
the most common lesion. The corpus callosum is one of the most
important biomarkers to assess white matter. Oxidative stress has
been related to the development of white matter damage.
Our aim is to describe changes in the biometry of the corpus cal-
losum, to identify risk factors and o try to establish how the type of
congenital heart disease and its surgery influence in these changes.
Method: Pre- and postoperative cerebral ultrasounds were analyzed
in 70 patients who undergo cardiac surgery within the first month
of life. The obtained results were compared with those of a control
group of healthy patients. Measurements of the total length and
area of the corpus callosum were performed off-line using specific
software designed for this purpose (Matlab 2009b, The
MathWorks Inc., Natick, MA).
Corpus callosum measurements were analysed according to on
their CHD. In addition, a correlation between corpus callosum
biometrics and different variables was performed.
Results: A significant decrease in the area of the corpus callosum
was observed in both before and after surgery studies when com-
paring patients with CHD to healthy patients. We also observed a
statistically significant decrease in total corpus callosum area in
patients with left outflow tract obstruction and in patients with
cyanotic heart disease. No relationship was observed between oxi-
dative stress biomarkers levels and corpus callosum biometrics.
Conclusions: Patients with CHD have a smaller corpus callosum
than healthy patients. Hypoperfusion and cyanosis are two of
the main factors affecting corpus callosum development. Early
detection of these changes can help to identify high-risk patients,
assuring individualized intervention and follow-up programs.

Keywords: Corpus callosum, ultrasound, congenital heart dis-
ease, oxidative stress

PP-337
Developmental and psychological concerns in children
with complex congenital heart disease: the need for a
screening program
Ashani Mahawattege and Karina Laohachai
Department of Paediatric Cardiology, Women’s and Children’s Hospital,
Adelaide, South Australia, Australia

Background and Aim: Complex congenital heart disease (CHD) is
associated with adverse neurodevelopmental and psychological
outcomes. Currently, there is limited Australian data regarding
the frequency of these outcomes and presence of active develop-
mental or psychological screening and intervention. In South
Australia, there is no established screening program for this cohort.
This study aims to determine the local prevalence of developmen-
tal and psychological concerns in preschool and early primary
school aged children with complex CHD, and any current
involvement with developmental and psychological programs.
Method: Families of children with complex CHD aged between 3
years and 7 years 11 months, identified through the local depart-
mental database, undertook a series of validated screening ques-
tionnaires for development (Parents’ Evaluation of
Developmental Status
[PEDS], Parents’ Evaluation of Developmental Status -
Developmental Milestones
[PEDS:DM]), and mental health and behaviour (Strengths and
Difficulties Questionnaire
[SDQ]). These were evaluated by a single trained medical practi-
tioner. Demographic data, cardiac history, comorbidities, and cur-
rent healthcare engagement was determined through standardised
patient information questionnaires and medical records. Rates of
developmental and psychological concern were determined, with
comparison between participants who received initial cardiac sur-
gery before and after one month of age.
Results:Thirty-six percent (55/151) of people identified consented
to participate in the study. The most common cardiac conditions
were Transposition of the Great Arteries (n=13), Tetralogy of
Fallot (n=11) and post-cardiac transplantation (n=5). Themajority
of participants had at least one predictive developmental domain of
concern in the PEDS (57%) and PEDS:DM (70%) screening tools,
which exceeds Australian population rates (22%). Psychological
concern was identified in 28% of participants, which is high
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relative to Australian population data (10%). Almost half (48%) of
the participants identified to have at least one domain of develop-
mental concern had no current general paediatric or allied health
team engagement. Similarly, of participants with psychological
concerns, 45% had no current psychology or general paediatrics
engagement.
Conclusions: Developmental and psychological concerns detected
on screening tools in children with complex CHD significantly
exceed Australian general population prevalence rates. Without
an established screening program, a large proportion of participants
did not have active follow-up, indicating the importance of com-
mencing screening programs in this cohort.

Keywords: Developmental, psychological, complex congenital
heart disease

PP-338
What are the neurodevelopmental outcomes in patients
who receive cardiopulmonary bypass due to congenital
heart disease?
Carla Pimentel1, Shuba Barwick2 and Ravindran Pramod3
1Leeds Teaching Hospital NHS Trust and Harrogate and District NHS
Foundation Trust; 2Leeds Teaching Hospital NHS Trust; 3Doncaster
and Bassetlaw Teaching Hospital NHS Trust

Background and Aim: Neurodevelopmental outcome in patients
with Congenital Heart Disease (CHD) has been a growing field
of interest, and despite several large studies and publications on
the topic, it is difficult to monitor and address this early.
The aim of this study is to assess neurodevelopmental outcomes at
5 years of age in patients who receive cardiopulmonary bypass,
within the first year of life due to CHD.
Method: A retrospective study, looking at patients who received
cardiopulmonary bypass within the first year of life, due to
CHD born from 01/01/2014 to 31/12/2014 under the Leeds
Teaching Hospital Trust (LTHT). A selection of parameters were
monitored against neurodevelopmental outcomes at age 4-6 to
ascertain whether there was an association.
Results: There is an association between CHD and lower neuro-
developmental outcomes, the most significant findings are
described below.
Patients with a single ventricle are more likely to have a motor
deficit (Chi-squared sig, p-value 0.003) and have a documented
neurodevelopmental deficit (Chi-squared sig, p-value 0.006).
Total bypass time and cross-clamp time correlate to hearing
impairment (respectively t-test -2.47, p-value 0.015 and t-test -
2.0, p-value 0.045) and total circulatory arrest to motor deficit
(t-test -2.32, p-value 0.02).
During the post operative period there was a correlation between
duration of post operative ventilation and motor (t-test -2.8, p-
value 0.006) and hearing impairment (t-test -2.2, p-value
<0.028); repeat surgical intervention with motor (p-value
<0.001), hearing (Chi-squared sig, p-value 0.031), behavioural
(Chi-squared sig, p-value 0.016), vision (Chi-squared sig, p-value
0.031) and any neurodevelopmental deficit (Chi-squared sig, p-
value 0.001) and acute neurological event and vision (Chi-squared
sig, p-value 0.002).
Conclusions:Despite improvements in surgical techniques, children
with CHDwho had cardiac bypass surgery between 2014-2015 in

this study have an association with poorer neurodevelopmental
outcomes, with comparable results to other cardiac centres
internationally.
This study hopes to:

1. Increase awareness/information on the link between neu-
rodevelopment and CHD.

2. To provide the patients and families with better prognos-
tication in the initial stages.

3. To highlight areas for closer monitoring and early referral
for further assessment/care in the community paediatric
set up.

Keywords: Congenital Heart Disease, neurodevelopmental out-
comes, cardiopulmonary bypass
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Altered cerebral growth trajectories from third trimester to
neonatal age in patients with congenital heart disease
Celine Steger1, Alexandra De Silvestro1, Alexandre Pron2,
Guillaume Auzias2, Ruth Tuura1, Cornelia Hagmann1,
Raimund Kottke1, Thushiha Logeswaran3, Bettina Reich4,
Andras Jakab1 and Walter Knirsch1
1University Children’s Hospital, Children’s Research Center, University
of Zurich, Switzerland; 2Aix-Marseille Université, CNRS, Institut de
Neurosciences de la Timone, Marseille, France; 3University Hospital,
Justus-Liebig-University Giessen, Germany; 4German Heart Centre
Munich, Germany

Background and Aim: Newborns with congenital heart disease
(CHD) often face challenges beyond primary cardiac outcome.
During long-term follow up they are at risk for impaired neuro-
development, which confirms the need for a better understanding
of modifiable risk factors influencing their brain development and
their clinical outcome. This includes a larger knowledge of their
brain development starting during fetal life as hemodynamic alter-
ations due to the CHD are present before birth influencing fetal
cerebral perfusion.
Method: In this longitudinal, multicenter study we employed serial
(at least two times) fetal cerebral magnetic resonance imaging
(MRI) during last trimester and after birth in the perioperative set-
ting in patients undergoing neonatal cardiac surgery for severe type
of CHD to analyze brain development. Patients (n=30) were
scanned multiple times from third trimester of pregnancy until
two months of age. Patients were compared to healthy controls
group (n=9) that underwent a fetal and a neonatal scan. Here,
we present data from a cohort born between 6/2020 and 12/
2022. Volumetric measurements for the total brain volume as well
as sub-tissue specific measurements for cortical grey matter, white
matter, deep grey matter, brain stem and cerebellum were gener-
ated based on the MRI and a gyrification index was calculated.
Results: Using a mixed effects model, that accounted for birth
weight, age at scan and random intercept for each participant,
our analysis revealed reduced total brain volume in CHD children
with a significant interaction effect between group and age at scan
(group (CHD vs control) beta estimate: -49.76, p-value <0.001,
interaction term group*age at MRI: beta estimate: 6.65,
p-value<0.001).
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Conclusions:Our results support the theory, that brain growth tra-
jectories might be reduced in CHD compared to controls and that
volumetric differences between CHD and controls become more
pronounces at later stages.

Keywords: brain growth, neurodevelopment, cerebral MRI
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Childhood neurocognitive outcome in patients with fontan
circulation
Claudia Jessen1, Jan Hinnerk Hansen3, Katy Rinne1,
Ina Twelkemeyer1, Juliane Schulze Nagel1, Jens Scheewe2,
Tim Attmann2 and Anselm Uebing3
1Department of Congenital Heart Disease and Pediatric Cardiology,
University Hospital Schleswig-Holstein, Kiel, Germany; 2Department of
Cardiovascular Surgery, University Hospital Schleswig-Holstein, Kiel,
Germany; 3Department of Congenital Heart Disease and Pediatric
Cardiology, University Hospital Schleswig-Holstein, Kiel, Germany;
DZHK (German Center for Cardiovascular Research), partner site
Hamburg/Kiel/Lübeck

Background and Aim: Within the growing population of Fontan
patients, long-term cognitive outcome and potential modifiers
are of special interest. Better understanding and characterization
of the multifactorial deficits and abilities can have a major impact
on our patients in the future. This single-centre study aimed to
assess neurocognitive outcome in a large contemporary Fontan
cohort.
Method: Single ventricle patients born between 2004 and 2019
who received total cavopulmonary connection (TCPC) and pre-
ceding surgical steps in our centre were identified. Patients who
underwent neurocognitive testing with age-adapted standardised
versions of the Wechsler Preschool and Primary Scale of
Intelligence or the Wechsler Intelligence Scale for Children in
the current German edition were included. A subgroup of pre-
schoolers was also assessed with three subtests from the German
“Kognitiver Entwicklungstest für das Kindergartenalter” (KET-
Kid: psychomotor development, visuoconstruction and spatial
conception).
Results:Overall, 305 patients were identified. Of those, 203 under-
went neurodevelopmental assessment (hypoplastic left heart syn-
drome: 55.7%; other univentricular heart defects: 44.3%).
Median age at TCPC was 2.8 years (range 1.5-9.6).
Neurocognitive examination was performed at 5 years (3.1-
13.1). A full-scale IQ (FSIQ) could be realized in 194 cases and
was in the lower-normal range (mean FSIQ: 93 ±12.5). Severe
cognitive impairment (IQ<70) was found in 4.6% of the cases,
21.7% had moderate impairment (IQ:<85-70) and 69.6% showed
normal intellectual potential (IQ: 85-115) and 4.1% scored above
normal range (IQ>115). Among the subgroup of pre-school chil-
dren (n=160), 34.4% showed a developmental delay in visual con-
struction. FSIQ was not different between patients with
hypoplastic left heart syndrome or other univentricular heart
defects (93.1 ±13.2 vs. 93.0 ±11.7, p=0.974). No difference in
FSIQ was observed between 137 patients requiring neonatal sur-
gery utilizing cardiopulmonary bypass and 57 cases managed with-
out neonatal cardiopulmonary bypass surgery (93.1 ±13.1 vs. 92.9
±11.1, p=0.913).
Conclusions: Overall, neurocognitive outcome in this contempo-
rary Fontan cohort was in normal range. However, with a higher
proportion of patients with moderate impairment compared to the
normal population. Hypoplastic left heart syndrome or the need
for neonatal cardiopulmonary bypass surgery were not associated
with lower FSIQ scores. All Fontan patients should have

neurodevelopmental monitoring throughout childhood to iden-
tify the need of support.

Keywords: neurodevelopmental outcome, Fontan circulation,
congenital heart disease, intelligence tests, cognitive function
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Educational attainment of children with congenital heart
disease in the united kingdom
Daniel Gw Cave1, Zoë Wands1, Kirsten Cromie1, Amy Hough3,
Kathryn Johnson4, Mark Mon Williams3, James R Bentham2, Richard
G Feltbower1 and Adam W Glaser1
1Leeds Institute for Data Analytics (LIDA), School of Medicine,
University of Leeds, Leeds, West Yorkshire, United Kingdom; 2Leeds
Children’s Hospital, Leeds Teaching Hospitals NHS Foundation Trust,
Leeds, West Yorkshire, United Kingdom; 3Born in Bradford, Bradford
Institute of Health Research, Bradford Royal Infirmary, Bradford, West
Yorkshire, United Kingdom; 4National Congenital Anomaly and Rare
Disease Registration Service (NCARDRS), NHS England, United
Kingdom

Background and Aim: Educational attainment in children with con-
genital heart disease (CHD) within the UK has not been reported,
despite the possibility of school absences and disease-specific fac-
tors creating educational barriers.
Method: Children were prospectively recruited to the Born in
Bradford birth cohort between March 2007 and December
2010. Diagnoses of CHD were identified through linkage to
the congenital anomaly register and independently verified by cli-
nicians.Multivariable regression accounted for relevant confound-
ers. Our primary outcome was the odds of ‘below expected’
attainment in Maths, Reading and Writing at ages 4-11 years.
Results: Educational records of 139 children with non-genetic
CHD were compared to 11,188 age-matched children with no
major congenital anomaly. Children with CHD had significantly
higher odds of ‘below expected’ attainment in Maths at age 4–5
years (Odds Ratio 1.64, 95% CI 1.07–2.52), age 6–7 (OR 2.03,
95% CI 1.32–3.12), and age 10–11 (OR 2.28, 95% CI 1.01–
5.14). Odds worsened with age, with similar results for Reading
andWriting. The odds of receiving special educational needs sup-
port reduced with age for children with CHD relative to controls
(age 4–5: OR 4.84 (2.06–11.40); age 6–7: OR 3.65 (2.41–5.53);
age 10–11: OR 2.73 (1.84–4.06)). Attainment was similar for chil-
dren with and without exposure to cardio-pulmonary bypass.
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Lower attainment was strongly associated with the number of pre-
school hospital admissions.
Conclusions: Children with CHD have lower educational attain-
ment compared to their peers. Deficits are evident from school
entry and increase throughout primary school.

Keywords: congenital heart disease, education, school.
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Quality of life in children with severe congenital heart
disease: its association with surgical factors. a systematic
review
Femke F Wildschut1, Ingrid M van Beynum1, Karolijn Dulfer2 and
Arend W van Deutekom1

1Department of Pediatrics, Division of Cardiology, Erasmus Medical
Center - Sophia Children’s Hospital, Rotterdam, The Netherlands;
2Department of Neonatal & Pediatric Intensive Care, Division of Pediatric
Intensive Care, Erasmus Medical Center - Sophia Children’s Hospital,
Rotterdam, The Netherlands

Background and Aim: Children with severe congenital heart disease
(CHD) often undergo cardiac surgery involving cardiopulmonary
bypass (CPB), early in life. Such procedures are suspected to affect
neurocognitive development and quality of life (QoL), but the
specific factors that underly this association remain unclear. This
systematic review aims to delineate the specific perioperative fac-
tors influencing long-term QoL in children with severe CHD
undergoing early cardiac surgery.
Method: A comprehensive search was conducted in Medline,
Embase, and Web of Science Core Collection databases, spanning
from 1975 to June 2023, to identify studies that explored the asso-
ciation of various perioperative variables— such as the number of
surgeries, CPB duration, cross-clamp time, and length of hospital/
intensive care unit (ICU) stay—with QoL in children with severe
CHD who underwent early cardiac surgery.
Results: Sixteen studies were included, including eight cross-sec-
tional and six cohort studies, with sample size ranging from 40

to 572. QoL was assessed in subjects aged 1 to 20 years.
Predominant perioperative variables studied were CPB time (9
studies), hospital/ICU stay duration (8), and number of surgeries
(7). The Pediatric Quality of Life Inventory (4) and Child Health
Questionnaire (4) were primarily used for QoL assessment. A con-
sistent finding was a significant negative association between the
number of surgeries and QoL scores, particularly in the physical
functioning domain. Similarly, prolonged CPB time and hospi-
tal/ICU stay also correlated with lower QoL scores. However,
heterogeneity in QoL assessment tools and outcome reporting
precluded a conclusive aggregated effect size estimation.
Conclusions: This systematic review highlights a clear inverse asso-
ciation between the number of surgeries, CPB duration, and
length of hospital/ICU stay with QoL in children with severe
CHD. The observed heterogeneity in outcome assessment and
reporting methodologies underscores the need for standardization
in future research and healthcare pathways. In the context of
shared decision-making, QoL assessment can serve as a crucial tool
in consultations with medical specialists, functioning as an initial
screening for children and parents who might need additional
diagnostics or support for developmental delay. Standardization
in research methodologies is crucial to accurately determine the
perioperative factors affecting QoL.

Keywords: Congenital Heart Disease, Pediatric Cardiac Surgery,
Quality of Life, Perioperative Factors, Neurocognitive
Development
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Glial fibrillary acidic protein: a neuromarker of psycho-
motor developmental impairment in patients with con-
genital heart defects after cardiovascular
Lacramioara Eliza Chiperi1 and Adina Hutanu2
1George Emil Palade University of Medicine, Pharmacy, Sciences and
Technology of Targu Mures, Romania; 2George Emil Palade University
of Medicine, Pharmacy, Sciences and Technology of Targu Mures, Center
for Advanced Medical and Pharmaceutical Research, Laboratory of
Humoral Immunology

Background and Aim: Psychomotor developmental impairment is
the most frequent association in patients with congenital heart
defects (CHD). Early diagnosis and treatment improve long-term
quality of life. The aim of this study was to evaluate glial fibrillary
acidic protein’s (GFAP) role in predicting impairment in psycho-
motor development of patients with CHDwhich undergo cardiac
surgery.
Method: A prospective, observational study was conducted which
included 40 pediatric patients with CHD requiring surgical inter-
vention. Psychomotor development was assessed using Denver
Developmental Screening Test II scale few days preoperatory
and then at 4-6months after the cardiac surgery. Samples were col-
lected immediately preoperatory and at 24 hours after the end of
surgery. Enzyme-linked immunosorbent assay was used to deter-
mine GFAP concentrations.
Results: GFAP had significantly higher values postoperatory than
preoperatory (p=0.0046). These values correlated with impair-
ment of psychomotor general scores (p=0.004) and also in specific
domains like personal-social domain (p=0.04) and fine motor
domain (p=0.03). Receiver operatory characteristic analysis
showed that GFAP is a potential neuromarker of psychomotor
development impairment (AUC=0.75) with a cut off value of
0.688ng/ml.
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Conclusions: GFAP is a neuromarker that could prognose short
term psychomotor impairment in patients with CHD which
undergo cardiac surgery.

Keywords: congenital heart defect, heart surgery, neuromarker,
glial fibrillary acidic protein, psychomotor development
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Which neuromarker is the best predictor of psychomotor
impairment in children with congenital heart defects after
surgery?
Lacramioara Eliza Chiperi1 and Adina Hutanu2
1Department of Pediatric Cardiology, Emergency Institute for
Cardiovascular Diseases and Heart Transplant, Targu Mures, Romania
& Doctoral School, George Emil Palade University of Medicine,
Pharmacy, Sciences and Technology of Targu Mures, Romania;
2Department of Laboratory Medicine, George Emil Palade
University of Medicine, Pharmacy, Sciences and Technology of Targu
Mures, Romania & Laboratory of Humoral Immunology, Center for
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University of Medicine, Pharmacy, Sciences and Technology of Targu
Mures, Romania

Background and Aim: Psychomotor impairment occurs in an
important percentage of cases in patients with congenital heart
defects (CHD). These patients should be identified and treated
as early as possible, because early psychomotor recovery improves
long-term quality of life. The objective of this study was to iden-
tify the best neuromarker which could predict early psychomotor
impairment in children with CHD after surgical intervention.
Method: Pediatric patients under 6 years with CHD undergoing
elective cardiac surgery were included. Psychomotor status was
assessed using the Denver Developmental Screening Test II
(DDST II) which includes items grouped into four domains (per-
sonal–social behavior, fine-motor adaptive function, language, and
gross motor function), preoperatively and 4–6 months postoper-
atively. Blood samples necessary for neuromarkers assessment were
collected preoperatively and postoperatively.
Results: Forty-two patients were included and dichotomized into
cyanotic (13 patients) and non-cyanotic (29 patients) groups based
on peripheric oxygen saturation. Although the included patients
were clinically considered as having normal neurodevelopment,
19 patients (65.5%) had abnormal developmental scores in the
non-cyanotic group and 11 patients (84.6%) in the cyanotic group
after DDST II evaluation, with the greatest impairment in the fine-
motor and language domains in the non-cyanotic CHD group and
the fine-motor and personal-social domains in cyanotic CHD
group. The following neuromarkers were assessed: glial fibrillary
acidic protein (GFAP), brain-derived neurotrophic factor
(BDNF), protein S100 (pS100), and neuron-specific enolase
(NSE). Postoperative, statistically significant higher values were
seen for pS100 and GFAP, and statistically significant lower values
were obtained for BDNF in the cyanotic group. A good predicting
model was observed with GFAP and developmental scores in the
cyanotic CHD group with an AUC of 0.667. A correlation was
found between NSE and developmental quotient scores (r =
0.09, p = 0.046).
Conclusions: From all four neuromarkers studied, GFAP had a good
prognostic value for short-term psychomotor impairment in cya-
notic CHD patients and NSE had only a modest prognostic value.

This neuromarkers could be used in developing neuroprotective
perioperative strategies in order to reduce neurological insult of
these patients.

Keywords: congenital heart defect, neuromarker, glial fibrillary
acidic protein, neuron-specific enolase, neurodevelopment
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The hybrid palliation for hypoplastic left heart syndrome:
surgical rationale, survival, and neurodevelopmental out-
comes at two years of age
M. Florencia Ricci1, Paula Holinski3, Charlene Robertson2 and
Lindsay Ryerson3
1Department of Pediatrics and Child Health. University of Manitoba;
2Glenrose Rehabilitation Hospital; 3Department of Pediatrics, University
of Alberta

Background and Aim: The rationale for hybrid palliation (HP) for
hypoplastic left heart syndrome (HLHS) and its variants varies sig-
nificantly between centers. The Stollery Children’s Hospital is one
of the largest Canadian centers for HLHS surgical management.
To date, information is lacking on rationale and outcomes of
the HP at this center. To describe the surgical rationale, survival
and 2-year-old neurodevelopmental outcomes for children under-
going the HP at Stollery Children’s Hospital.
Method: Historical cohort study from the Complex Pediatric
Therapies Follow-up Program (CPTFP). All children with
HLHS and its variants who underwent the HP from 2008-2022
at Stollery Children’s Hospital were identified. Pre-intra-post sur-
gical variables and outcomes were prospectively collected, charts
were reviewed retrospectively to determine rationale for HP.
Surviving children underwent neurodevelopmental assessment
(Bayley-3 & ABAS) at two years. Descriptive analyses were
performed.
Results: 14 infants underwent HP at a median age of 15 days (IQR
7-20) (64 %male,80% prenatal diagnosis). Rationale for HP: poor
candidates for a Norwood procedure either due to small size (n=4,
right ventricular dysfunction (n=1), coronary sinusoids (n=1),
severe atrioventricular valvar regurgitation (n=2) or neonatal
hypoxic ischemic encephalopathy/reluctance to go on cardiopul-
monary bypass (n=1). Five infants hadHP as a “bridge to decision”
for borderline left heart structures to see if they would be a future
candidate for biventricular repair. Four infants had an orthotopic
heart transplant with two survivors; three required mechanical cir-
culatory support (VAD, n=2 and ECMO, n=1) with one survivor.
Three (21.4%) children (all with HP as a bridge to decision for
small left heart structures), survived to 2 years of age and under-
went neurodevelopmental assessment. Mean Bayley scores: cogni-
tive 90(10), Language 90.7(9.3), Motor 99.3(8.1), ABAS-GAC
96.7(10.4).
Conclusions: At our institution, the HP was used for infants with
risk factors who were not candidates for the Norwood procedure,
or as a temporizing solution in infants with borderline left heart
structures. Survival was low and only among patients with border-
line left heart structures who had a biventricular repair or an ortho-
topic heart transplant. Neurodevelopmental outcomes for
surviving children were in the average range for their age. This
is relevant information to help guide discussions with families.

Keywords: Hypoplastic Left Heart Syndrome, Child,
Canada
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PP-348
Improving appropriate parenteral nutrition prescribing
and transition to oral feeding
Alix Xanthe Rhodes1, Teresa Brooks2 and Natalia Iglesias2
1Department of Paediatric Cardiology, Leeds Teaching Hospitals, Leeds,
United Kingdom; 2Department of Medicines Management and Pharmacy
Services, Leeds Teaching Hospitals, Leeds, United Kingdom

Background and Aim: The incidence of necrotising enterocolitis
(NEC) is higher in those with congenital heart defects compared
to healthy infants. Patients considered to be high risk or have
developed NEC often have enteral nutrition withheld for pro-
longed periods with parenteral nutrition (PN) provided. PN poses
an infection risk and may delay establishment of enteral feeds.
Evidence shows there is minimal nutritional benefit when PN is
provided for less than 5 days.We therefore aimed to assess whether
through introduction of feeding and PN protocols we could
reduce inadequate PN prescribing and improve feeding outcomes.
Method:The primary objectives were to determine if PN provision
could be improved to only provide it to babies who would nutri-
tionally benefit, and to review related feeding outcomes. All babies
with a congenital cardiac diagnosis provided with PN from 2017-
early 2019 and 2021- early 2023 discharged from a single tertiary
unit were included. Feeding and PN protocols were rolled out in
2020. Feeding and PN data was retrospectively reviewed for pre
and post-operative periods, including length of time on PN,
day from procedure until discharge and feeding route at discharge.
Patients provided with PN for <5days were classed as having inad-
equate PN provision.
Results: 161 infants were included. Pre-protocol there were 39
patients given PN for an average of 26 days. Post-protocol 121
patients were given PN for an average of 11 days. Inadequate
PN provision improved post-protocol from 17.9% to 12.4% of
patients receiving <5 days of PN. Patients were discharged post
procedure at an average of 27 days in the post-protocol group,
which was faster than the 44 day average in the pre-protocol
group. Patients discharged home on part oral feeds also increase
post-protocol at 91%, compared to 69% pre-protocol, and full oral
feeds at 71% post-protocol, 56% pre-protocol. Patients who sadly
passed away before discharge were not included in these feeding
outcome figures.
Conclusions: Feeding and PN protocols can help to reduce the use
of PN in patients who will not nutritionally benefit. These proto-
cols also helped to establish feeding quicker, transitioning off PN
which led to improved oral feeding rates at discharge.

Keywords: Parenteral nutrition, NEC, Oral feeding, Enteral
feeding, Necrotising Enterocolitis
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How does prescribing of anti-reflux medication in infants
with shunt dependant diagnoses affect reflux symptoms
and growth?
Alix Xanthe Rhodes1, Leanne Fawcett1 and Teresa Brooks2
1Department of Paediatric Cardiology, Leeds Teaching Hospitals, Leeds,
United Kingdom; 2Department of Medicines Management and Pharmacy
Services, Leeds Teaching Hospitals, Leeds, United Kingdom

Background and Aim: Gastroesophageal reflux disease (GORD) is
common in infants with congenital heart disease (CHD) which
is linked with poor growth and aspiration pneumonia in this
cohort. Symptom management involves optimisation of enteral

feeds and provision of pharmaceutical agents to support with gas-
tric emptying and reduction of gastric acidity. Proton pump inhib-
itors (PPI) and prokinetic agents are often used as the first line
treatment, but there are concerns they are commonly inappropri-
ately and/or over-prescribed, which can be detrimental to patient
care due to risks of cardiotoxicity.
Method: A retrospective review was conducted looking at shunt
dependant infants discharged from a regional cardiac unit between
2020-2023. Growth, presence of reflux symptoms and anti-reflux
medication prescribed were recorded at discharge from hospital
and 3-months post-discharge. Medication doses were reviewed
against the UK national formulary for children.Results: 94 patients
were included in the discharge data and 71 included in 3-month
data, as 23 patients were readmitted into hospital or had died
before the 3-month point. At discharge 30% (n=28) had reflux
symptoms, with 29% (n=8) of on suboptimal anti-reflux prescrip-
tions. Whilst 70% (n=66) had no reflux symptoms, with only one
infant on suboptimal medication (2%). At 3 months 28% (n=20)
had reflux symptoms, and 70% (n=14) of these had suboptimal
anti-reflux prescriptions. Whilst 72% (n=51) had no reflux symp-
toms, and 11% (n=6) of these had suboptimal medication. Overall,
24% (n=17) of infants had poor growth across the 3 months, with
35% (n=6) of these having a period reporting reflux symptoms and
not on optimised anti-reflux medication.
Conclusions: Treatment of GORD with pharmaceutical agents is
common, but there is strong evidence of over-prescribing and
under-prescribing, which increased over time post discharge.
The lack of optimisation of reflux management could be linked
with the poor growth seen, and presents as an opportunity to
improve patient care and outcomes. Ensuring regular medication
reviews from an experienced practitioner would support both the
symptom management of GORD and appropriate provision of
potentially toxic medication through appropriate prescribing.

Keywords: GORD, Reflux, PPI, Growth

PP-351
A retrospective review: pre-intervention nutrition support
in prostaglandin e2 dependent neonates with critical con-
genital heart disease
Anne Marie Shine1, Zuzanna Gwizdz2, Raquel Cruz3,
Catherine Carroll1, Audrey Messitt3 and Damien Kenny3
1Department of Clinical Nutrition and Dietetics, Children’s Health
Ireland at Crumlin, Crumlin, Dublin 12; 2University College Dublin;
3Department of Paediatric Cardiology, Children’s Health Ireland at
Crumlin, Crumlin, Dublin 12

Background and Aim: The decision to enterally feed neonates with
critical congenital heart disease (CCHD) on prostaglandin E2
(PGE2) is controversial due to the risk of necrotizing enterocolitis
(NEC). Recent evidence suggests that enteral nutrition (EN) is
possible and highlights the clinical benefits of trophic feeds and
breastmilk (BM). Guidelines (ESPNIC) recommend EN for neo-
nates on PGE2 infusions in a critical care unit with adequate obser-
vation and monitoring. Historically, at Children’s Health Ireland
neonates were not fed enterally. In 2018 a feeding assessment tool
was introduced. Evaluate pre-operative nutrition support (NS) and
incidence of NEC. Explore the relationship between NS and out-
come measures. Assess the feeding assessment tool.
Method: Design: A retrospective study. Inclusion Criteria:
Neonates (<14 days) with CCHD on PGE2 infusions who under-
went cardiac catherisation or surgery. Data collected included:
demographics, anthropometry, cardiac diagnosis, procedural,
pre-intervention NS provision and outcomes variables. Weight
for age z-scores (WAZ) were calculated using WHO standards.
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Results: Seventy one neonates were included. Pre-operative NEC
occurred in 1.4% (n=1) of neonates. 53.5% received EN, 28.2%
received PN and 35.2% received no NS pre-intervention. No
NS was provided on 37% (n=93) of admission days (cumulative
total). There was no significant difference in pre-intervention
NEC, hospital length of stay, days to full feeds and discharge
WAZ in those that received NS pre-intervention versus those that
received no NS. On discharge, 60.5% had a WAZ <-1 and 30.2%
had aWAZ<-2 (moderate malnutrition). The risk assessment tool
was used with 49% (n=20) of ward admissions. Pre-operatively,
21% of those with a risk factor for NEC, were fed volumes
>24mls/kg enterally. Only 30% received oral feeds pre-opera-
tively. Pre intervention, 44% (n=31) received some BM feeds.
On discharge, 71% (n=41) were still receiving some BM, with
7% (n=4) being exclusively breastfed.
Conclusions: Despite the tool being used on 50% of admission, this
study showed EN is possible in some neonates with CCHD with-
out increasing the incidence of NEC. The rate of BM feeding is
encouraging, however direct breastfeeding rates on discharge is
low. The incidence of malnutrition during neonatal admission is
high, but not surprising considering rate of NS.

Keywords: Breastmilk, Prostaglandin, Nutrition, Enteral
Nutrition, Weight

PP-352
Assessment of a nurse-dietitian led paediatric cardiology
clinic in western ireland: a service evaluation
Aoife Louise Fitzgerald and Eimear Maria Ryan
Department of Paediatrics, Galway University Hospital

Background and Aim: Infants diagnosed with complex congenital
heart defects (CHD) necessitate consistent nursing and nutrition
intervention both before and after surgery to optimise clinical out-
comes. Traditionally, families faced the challenge of traveling
extensive distances, often hundreds of kilometres, to Children’s
Health Ireland at Crumlin, Dublin, for all required appointments.
Recognising the need for accessible care, in 2022, a nurse-dietitian
led clinic was established at Galway University Hospital to provide
local support for infants with complex CHD, easing the burden on
families and enhancing healthcare accessibility in the region.
This service evaluation sought to investigate how the establish-
ment of a nurse-dietitian led clinic locally has influenced the expe-
riences of families caring for infants with complex CHD.
Method: Caregivers voluntarily filled out an electronic service
evaluation questionnaire, achieving a response rate of 78% (n=14).
Results: Caregivers consistently perceived the clinic as “very help-
ful, informative and supportive.” A unanimous 100% reported the
convenience of having the clinic nearby. Citing time and cost sav-
ings and reduced stress associated with travel. They expressed
peace of mind, emphasising the quick reassurance, and prompt
adjustments to diet and care when needed. Similarly, 100% found
joint consultation with both nurse and dietitian beneficial, stream-
lining multiple medical visits into one. However, parking emerged
as a universal stressor for all caregivers attending the clinic.
Respondents indicated a desire for additional support services,
including occupation therapy, speech and language therapy, play
therapy and a lactation consultant as part of the local multidiscipli-
nary team. While 53% expressed interest in a written nutrition
plan, 67% expressed a need for more written information on their
child’s medical condition. Notably, all caregivers found it easy to
access the dietitian and nurse, receiving prompt responses.

Conclusions: The nurse-dietitian led clinic demonstrated a note-
worthy overall positive satisfaction among participants. While
the feedback was generally favourable, areas for improvement
and identified, with a particular emphasis on enhancing written
information for delivery. These findings underscore the clinic’s
commitment to continuous quality enhancement, ensuring amore
comprehensive and effective healthcare experience for individuals
seeking nutritional guidance and support.

Keywords: Clinic, service evaluation, paediatric cardiology,
nurse, dietitian

PP-353
Parental anxiety, depression, and sense of coherence of
neonates with congenital heart defect: a cross-sectional
study
Chantal Etter1, Chantal Etter2, Michael Galatsch2, Brigitte Seliner3 and
Brigitte Seliner4
1Division of Pediatric Cardiology, Children`s Heart Centre, Children’s
Research Center, University Children’s Hospital, University of Zurich,
Zurich, Switzerland; 2School of Health Sciences, ZHAW Zurich
University of Applied Sciences, Winterthur, Switzerland; 3Children`s
Research Center, University Children`s Hospital of Zurich, University of
Zurich, Zurich, Switzerland; 4Department of Nursing Sciences,
University Children`s Hospital of Zurich, Zurich, Switzerland

Background and Aim: Parental psychosocial stress symptoms shape
the cognitive and socio-emotional development of neonates with
congenital heart defect (CHD). The Sense of Coherence (SOC)
can support health-promoting stress management in burdensome
situations. Yet, data on anxiety and depression compared to the
SOC among parents of a neonate with CHD is missing.
To assess the frequency, severity, correlations and differences in
anxiety, depression, and SOC in parents of an inpatient neonate
with pre- or postnatal diagnosed CHD.
Method: A descriptive online cross-sectional study at the university
children’s hospital Zurich using the Hospital Anxiety and
Depression Scale in German (HADS-D), the revised SOC
(SOC-R), and sociodemographic and disease-related data.
Hypotheses were evaluated descriptively, and the correlations
were evaluated with the Spearman’s correlation coefficient (Rho).
Results: 23 parents of 15 newborns with severe CHD participated.
In the case of HADS-D, twelve parents were above the cut-off
(>7) in the anxiety subscale and eight in the depression subscale.
In the anxiety subscale, the parents’ mean score was 8.39 (SD =
3.96) and the median was 8 (min.-max. = 3-17). The depression
subscale had a significantly lower mean of 5.65 (SD = 4.73) and a
median of 4 (min. max. = 0-17). The correlation between anxiety
and depression in HADS-D shows strong positive effects (Rho
=.681; p-value =.000). The SOC-R has a strong negative effect
with the HADS-D in the anxiety subscale (Rho = –.436; p
=.042) and a medium negative effect in the depression subscale
(Rho = –.217; p =.329).
Conclusions: This study group showed a high SOC, which
implies healthy promotion of stress management and resources
to deal with stressful life situations. A strong SOC supports
parents of neonates with congenital heart defects and provides
an approach for interventions. It is crucial to develop pre- and
postnatal salutogenic family-centred care interventions. This
includes early involvement of parents caring for their neonates
supervised by skilled nurses, thus promoting multi-professional
cooperation and communication. These strategies would
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support parents in caring for their neonates and therefore
strengthen the neonate’s long-term cognitive and socioemo-
tional development.

Keywords: anxiety, depression, sense of coherence, parents, con-
genital heart defect

PP-354
Mapping the landscape of paediatric cardiology advanced
nurse practitioners (PCANP’S) in the United Kingdom
(U.K)
Denise Moran1, Rachel Roberts1, Julie Walsh2, Emily Ellis3,
Rachael Broomfield4, Angie Scarisbrick4, Liz Smith4, Hannah Stead4,
Georgina Stepney5, Mary West6, Alison Buller7, Donna Nelson7,
Andrea Rosa Pujazon7, Natalie Smith7, Hayley Annett8 and
Kathryn Stimson8
1Paediatric Cardiology Service, Alder Hey Children’s Hospital,
Liverpool, UK; 2Department of Neonatal and Paediatric Cardiology,
Birmingham Women’s and Children’s NHS Foundation Trust,
Birmingham, UK; 3Department of Paediatric Cardiology, Evelina
London Children’s Hospital, London, UK; 4Department of Paediatric
Cardiology, Great Ormond Street Hospital, London, UK; 5Paediatric
Cardiology Department, Oxford University Hospital NHS Foundation
Trust, Oxford, UK; 6Department of Paediatric Cardiology, Royal
Brompton Hospital, London, UK; 7Department of Paediatric Cardiology,
Royal Hospital for Children, Glasgow, UK; 8Department of Paediatric
Cardiology, University Hospital Southampton, Southampton, UK

Background and Aim: The first U.K. PCANP peer network was
established in August 2023. Initial aims were (1) provision of sup-
port for advanced clinical practice within paediatric cardiac nursing
(2) introduction of a speciality specific education programme (3)
collaborative research.
The network’s initial project is a U.K-wide scoping exercise of the
PCANP role. The role was benchmarked against the 4 pillars of the
ANP role in the absence of U.K. PCANP implemented standards.
Method: Invitations to the network were extended via email to all
PCANP teams in the U.K. and Republic of Ireland (ROI). After
an initial qualitative scoping session, snowball sampling was used to
identify PCANPs across all 14 U.K. centres and questionnaires
distributed.
Results: 7 ANP’s from 6 centres attended the scoping session.
Questionnaire responses were received from 89% of centres with
PCANPs. These 8 centres have 19.5 qualified and 3 trainee
PCANPs with a median of 2.4 (range 1-10) qualified
PCANP’s/centre. 5 respondents were the sole ANP in their
department.
Although the majority are in surgical centres, two surgical centres
do not have PCANPs and one PCANP is in a non-surgical centre.
All respondents spent at least 80% (range 80-100%) of their time
delivering direct clinical care. There was variation in specific roles
with 95% of PCANP’s covering more than one aspect of the
patient journey. Each centre included ward cover in their provi-
sion. The greatest role variation was seen in outpatient care where
roles covered the breadth of the speciality from ANP-led pre-
assessment (15%), delivering care to fragile pre-operative infants
(5%) and subspecialty care e.g. inherited cardiac conditions
(5%), arrhythmia (5%) and single ventricle physiology (5%).

Only one centre provided designated teaching for PCANPs.
However, all PCANPs are involved in teaching and training a
wide range of professionals.
Four teams have published research in the last 2 years.
Conclusions: A peer network has been used to map the U.K
PCANP landscape. The role has been developed inmost U.K. car-
diac surgical centres, is predominantly clinical, but demonstrates
important variation in its specific delivery. This suggests individual
services are empowered to developed the role according to their
specific needs.

Keywords: anp, advanced nurse practitioner, scope

PP-355
Nurse-led congenital heart defect (CHD) vulnerable
patient telephone clinic
Francesca Damant and Sophie Shepherd
Clinical Nurse Specialist Paediatric Cardiology, Royal Brompton
Hospital, London, England

Background and Aim: The Paediatric Congenital Heart Disease
(CHD) Clinical Nurse Specialist (CNS) team service has adapted
to provide and pro-active service by delivering a tailored telephone
call service for our most complex CHD patients with vulnerability
to developing symptoms of heart failure based on the Congenital
Heart Assessment Tool (CHAT) (Gaskin et al., 2023).
Method: The CNS team researched appropriate methods of creat-
ing an improved service to support patients and families with a
CHD vulnerable to developing signs of heart failure. The CNS
team used CHAT as a basis to create a series of key questions to
evaluate CHD patient symptoms via a telephone call. The CNS
team also designed an inclusion criteria of patients who are vulner-
able to developing heart failure.
The patient families now receive a personalised folder containing
information specific to their child’s CHD, cardiac red flag sign and
symptoms, treatment plan.
The CHAT tool enables professionals to identify the patients clini-
cal condition using an early warning score system.
Results: The eligibility criteria for this service have been tailored as
the service has progressed. The CNS team have created a criteria
based on patient vulnerability for patients likely to go into heart
failure pre-surgery, which has also determined patient requirement
of calls such as weekly, fortnightly or monthly.
The CNS team feel that we have recognised early warning signs of
heart failure and provided early escalation for intervention – assess-
ment –medication alterations – feeding support, weight gain/loss
(referral onto other services) reduced hospital admissions, helped
families utilise local services appropriately such as GP/A&E and
specialist care as needed.
Conclusions: The implementation of the Nurse-led vulnerable
patient telephone consultations has aided identifying early signs
of heart failure, expedited assessments, helped avoid frequent hos-
pital visits and when required, facilitating escalation of care. It has
been considered by colleagues and families that this level of support
has helped ease their anxiety in the pre-operative period.

Keywords: paediatric, cardiology, nurse specialist, telephone
clinic
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PP-356
Representation learning for the prediction of intensive care
unit length of stay in infants with congenital heart disease
undergoing cardiac surgery
Adriana Modrego1, Esther Aurensanz Clemente2, Roger
Domingo Espinós3, Júlia Meca Santamaria3, Bart Bijnens4, Joan
Sanchez De Toledo5 and Patricia Garcia Cañadilla3
1Interdisciplinary Cardiovascular Research Group, Institut de Recerca
Sant Joan de Déu, Esplugues de Llobregat, Spain; BCNMedTech,
Department of Information and Communication Technologies, Universitat
Pompeu Fabra, Barcelona, Spain; 2Interdisciplinary Cardiovascular
Research Group, Institut de Recerca Sant Joan de Déu, Esplugues de
Llobregat, Spain; Department of Pediatric Cardiology, Hospital Sant Joan
de Déu, Barcelona, Spain; 3Interdisciplinary Cardiovascular Research
Group, Institut de Recerca Sant Joan de Déu, Esplugues de Llobregat,
Spain; 4BCNMedTech, Department of Information and Communication
Technologies, Universitat Pompeu Fabra, Barcelona, Spain; ICREA,
Barcelona, Spain; 5Interdisciplinary Cardiovascular Research Group,
Institut de Recerca Sant Joan de Déu, Esplugues de Llobregat, Spain;
Department of Pediatric Cardiology, Hospital Sant Joan de Déu,
Barcelona, Spain; Department of Critical Care Medicine, University of
Pittsburgh, Pittsburgh, Pennsylvania, USA

Background and Aim: Congenital Heart Disease (CHD) is the most
common birth defect and it has a significant impact on health,
mortality, and healthcare (HC) costs. About 30% of these children
require at least one cardiac procedure during their first years of life.
An accurate estimation of the intensive care unit length of stay
(ICULOS) after cardiac surgery could help HC management to
improve resources allocation. While some perioperative risk fac-
tors prolonging ICULOS after cardiac surgery have been identi-
fied, tools to accurately estimate ICULOS for these patients are
insufficient. Thus, this study aims to predict ICULOS in pediatric
CHD patients undergoing cardiac surgery by employing explain-
able Representation Learning (RL).
Method: Demographic (age, sex, main disease) and perioperative
data (surgery type and duration, cardiopulmonary bypass (CPB)
time, preoperative laboratory data, etc.) from infants (1-24 month
old) with CHD undergoing cardiac surgery between September
2020 and March 2023 was collected. We used unsupervised
Multi Kernel Learning (MKL) to reduce data dimensionality
and position patients based on data similarity. Finally, a binary ran-
dom forest (RF) classifier was implemented using the low dimen-
sional data to predict if patients would stay in the ICUmore than 6
days. Data was randomly split into training and test datasets (75/
25). Five-fold cross validation was performed to select the best
model (Figure 1A).
Results: 134 patients (54% male, age= 8.22±5.37 months,
ICULOS= 3 (2, 6) days) were included. Regarding the low-
dimensional space, it stabilizes at the seventh dimension. Age, loca-
tion before the surgery, surgery duration or STAT score among
other variables show a significant correlation with at least one of
the seven first dimensions (Figure 1B). In the test subset, the pre-
dictive model demonstrated a good performance to predict
ICULOS> 6 days with an accuracy of 0.88, an area under the
ROC curve (AUC) of 0.87, and an F1-score of 0.82.
Conclusions:Our results serve as a proof of concept that explain-
able RL can be useful to predict if a CHD infant undergoing a
cardiac surgery will stay in the ICU more than 6 days,
using demographic and perioperative surgery. Further experi-
ments including new data are warranted to further validate
our model.

Keywords: Intensive Care Unit (ICU), Machine learning (ML),
Representation Learning (RL), Congenital Heart Disease (CHD),
Length of stay (LOS)

PP-358
Incidence of patent ductus arteriosus (PDA) in premature
newborn at the tertiary care rural hospital of central India
Amar Taksande
Department of Pediatric, JNMC, DMIHER, Sawangi Meghe, Wardha,
Maharashtra, INDIA

Background and Aim: One of the most common congenital heart
diseases among preterm newborn is PDA. There is a higher inci-
dence of PDA with lower birth weights and gestational ages. To
investigate the incidence of PDA in premature infants by using
echocardiography.
Method: Preterm newborn delivered between January 2021 and
December 2022were included in this study. All preterm newborns
had their first echocardiogram at 3 days of age. Echocardiography
was repeated at the chronological age of 7 days if PDA was
detected.
Results: During the study period, eighty-seven preterm neonates
participated in this study and underwent echocardiography. In
the first echocardiogram, the incidence rate of PDA was 38
(43.67%). At gestational age of less than 28 weeks, 12 of 18 new-
borns had PDA. Of 24 newborns with birth weight of more than
1000 grams and less than 2500gms, 14 had PDA. Newborns with
birthweight of more than 2500 grams(n=45), 12 had PDA.On the
second echocardiography, the incidence rate of PDA was 18% and
mostly found in neonates at gestational age of less than 28 weeks
and in those with birth weight of less than 1000 grams.
Conclusions: Preterm neonates had an 18% incidence rate of PDA.
Those who are born with a low birth weight are more likely to
suffer from PDA.

Keywords: Preterm, Neonates, Patent ductus arteriosus, Low
birth weight

PP-361
Establishment of pre-operative pediatric cardiac intensive
care unit in a tertiary care teaching hospital in an lmic: a
quality improvement initiative
KVAparna, Arun Kumar Baranwal, Rakesh Kumar Pilania, Shyam K
Singh Thingnam, Pramod K Gupta, Manoj Kumar Rohit, Karthik
Adari Appala, Sivanesan Sivagnanaganeshan and Vijaya
Sree Gonttumukkula
Department of Pediatrics, Postgraduate Institute of Medical Education and
Research, Chandigarh, India

Background and Aim: Survival of children with congenital heart dis-
ease (CHD) has improved markedly in high-income countries, as
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against the low- and middle-income countries (LMICs). Many
present in critically ill state with malnutrition, respiratory distress,
shock and/or pneumonia, and need pre-operative stabilization.
Data are scarce on clinical profile and outcome of these pre-oper-
ative critically ill ones from LMICs. We assessed impact of a newly
commissioned pre-operative Pediatric Cardiac Intensive Care
Unit (PCICU) on clinical profile, critical care needs and outcome
of these patients.
Method: A new 10-bed unit was commissioned on Nov 2018 to
manage pre-operative critically ill children with CHD presenting
in Pediatric Emergency of a tertiary care teaching hospital in an
LMCI. The unit started in the ward setting with 2 monitors
and 1 ventilator, and subsequently shifted to the fully-functional
formal ICU (with 10 multiparameter monitors and ICU beds, 5
ventilators, 4 high-flow nasal cannula, echocardiography, point-
of-care ultrasound and blood gas machines) on Oct 2021. Janani
Shishu Suraksha Karyakaram (JSSK), from April 2022, provided
free treatment to infants. Medical records were reviewed retro-
spectively (Nov, 2018–Sept, 2021) and prospectively (Oct
2021-Oct, 2023). Impact of starting a formal intensive care services
and JSSK was assessed on clinical characteristics, critical care needs,
pre-operative and post-operative outcome.
Results: Total of 1098 patients with CHD were admitted during
the study period. Complete information could be retrieved for
1073 patients [ward setting, n=533; ICU without JSSK, n=67;
ICU with JSSK, n=287] and these included non cardiac(70),

immediate post op(19),post op follow up(57) and acquired heart
diseases(40). Ventricular septal defects was the commonest defect
(n=230, 25.9%), followed by d TGA (n=124, 13.9%), TOF
(n=93, 10.4%), TAPVC (n=71, 8%), PDA (n=59, 6.6%), double
outlet right ventricle (n=51, 5.7%), and coarctation of aorta (n=48;
5.4%). Clinical profile and outcome of patients are shown in the
table 1.
Conclusions: With provision of specialised care to critically ill pre-
operative children with CHD, significantly higher number of
younger babies could be managed. This led to significantly
increased utilization of critical care interventions, and thus
increased the number of children who could undergo surgery
post-stabilization. However, this could not reduce the proportion
of pre-operative deaths.

Keywords: Pediatric Cardiac Intensive Care Unit, Critical care
needs, Outcome, Quality improvement.

PP-362
Presepsin may differentiate pge-1 induced systemic
inflammation from sepsis: A prospective study
Arun Kumar Baranwal, Sivanesan Sivagnanaganesan, Shivsajan Saini,
Rakesh Kumar Pilania, Kamal Kishore and Archana Angrup
Postgraduate Institute of Medical Education & Research, Chandigarh,
India

Background and Aim: Prostaglandin E1 (PGE1) infusion maintains
ductal patency in duct-dependent congenital heart disease(CHD)
while awaiting surgery. Delay in surgery necessitates prolong
PGE1 infusion, and predisposes to healthcare-associated infec-
tions. Considering difficulty in differentiating PGE1-induced sys-
temic inflammation from neonatal sepsis, we planned to study
presepsin and inflammatory markers in patients on PGE1 infusion
for >5 days with & without sepsis.
Method: Baseline demographic, clinical and laboratory characteris-
tics were recorded at enrolment, then every 5 days and when sepsis
was suspected, until end points (surgery or death). Sepsis defined
by clinical suspicionwith positive body fluid culture, and/or pneu-
monia on X-ray, or improvement in inflammatory markers with
antibiotics. Presepsin and inflammatory markers were compared at
observation points when patients did and did not have sepsis. Data
were expressed as median (IQR).
Results:Thirty patients [male, 18; age, 11 (7, 17.5) days] withCHD
were enrolled. PGE1 infusion was started at 5 (3, 12) days of life at
20 (12.5, 50) ng/kg/min. PGE1 was given for 21 (11, 27) days at
cumulative dose of 388 (216, 691) mcg/kg. Out of 89 observation
points, 78 were non-sepsis, while 11 observation points were dur-
ing sepsis episodes. Cumulative dose and duration of PGE1 infu-
sion were similar in two observation groups [648 (374, 979) vs 324
(216, 590); p=0.2 and 22 (10, 27) vs 20 (12, 27); p=0.44 respec-
tively], so was TLC and ANC. Platelet count was lower during
sepsis episodes [190 (73, 373) vs 360 (260, 480); p=0.001], while
CRP (mg/dl) [38 (24, 100) vs 4 (2.5, 6.4); p<0.001], procalcitonin
(ng/ml) [2.03 (0.49, 8.12) vs 0.19 (0.10, 0.46); p<0.001] and pre-
sepsin (ng/ml) [2.99 (2.79, 3.64) vs 1.91 (1.72, 2.103); p<0.001]
were higher. CRP and procalcitonin cut offs to identify sepsis were
19.55 mg/dl (AUC, 0.95; sensitivity, 91.7%; specificity, 92.2%)
and 0.29 ng/ml (AUC, 0.95; sensitivity, 91.7%; specificity,
75.3%) respectively. Presepsin of 2.17 ng/ml had high predictabil-
ity for sepsis (AUC, 0.99; sensitivity, 100%; specificity, 94.7%).
Conclusions: Prespsin and procalcitonin seem to help identify sepsis
in patients on PGE1 for >5 days. CRP >20mg/dL also suggests
sepsis. Findings need further confirmation.
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PP-363
Metabolic effects of prolong pge-1 infusion: a prospective
observational study
Arun Kumar Baranwal, Sivanesan Sivagnanaganesan, Shivsajan Saini,
Rakesh Kumar Pilania, Kamal Kishore and Archana Angrup
Postgraduate Institute of Medical Education & Research, Chandigarh,
India.

Background and Aim: Prostaglandin E1 (PGE1) infusion is used to
maintain ductal patency in duct-dependent critical congenital
heart disease (CCHD) while awaiting surgery. Delay in surgery
necessitates prolong PGE1 infusion, especially in resource-con-
straint settings. Cases of pseudo-barter syndrome and cortical
hyperostosis have been reported with prolong use of PGE1 infu-
sion. However, there is paucity of substantial clinical data. Hence,
planned to study the impact of prolong (>5 days) PGE1 infusion
on electrolytes and bone metabolism.
Method: Neonates with echocardiographic evidence of duct-
dependent CCHD and PGE1 infusion for 5 days were enrolled.
Culture-positivity at enrolment were excluded. Baseline demo-
graphic, clinical and biochemical parameters were recorded on
day 1 of enrolment, and then every 5 days until surgery or death,
whichever was earlier. Data are expressed as median (IQR).
Results: Thirty neonates [males, 18; age, 11(7, 17.5) days] with
CCHD were enrolled. PGE1 infusion was started at 5(3, 12.25)
days of life at 20(12.5, 50) ng/kg/min. Patients received PGE1
for 21(11.25, 27) days. Cumulative dose was 388.8(216, 691.2)
mcg/kg, while maximum rate of infusion was 40 (30, 57) ng/
kg/min. We had total of 89 observation points, with average of
three observation points per patient. At enrolment, serum levels
of sodium, potassium, chloride, calcium, phosphorus and ALP
were 139 (132, 141), 5.1 (4.4, 6.0), 103 (101, 106), 8.4 (8.2,
8.6), 4.8 (4.2, 5.3) and 128 (114, 154) respectively. A negative cor-
relationwas noted between cumulative dose of PGE1with sodium
(R=-0.25, p=0.017), chloride (R=-0.21, p=0.05) and potassium
(R=-0.18, p=0.082). Cumulative dose of PGE1 was positively
correlated with ALP [R=0.35, p=0.0007] and serum phosphorus
[R=0.24, p=0.023]. Calcium did not get affected. Two patients
developed clinical and radiological evidence of cortical hyperosto-
sis, while a patient developed pseudo-barter syndrome due to uri-
nary loss of electrolytes (Na+, 110mEq/L, K+, 2.6mEq/L).
Conclusions: Prolong PGE1 affects electrolytes and bone metabo-
lism, manifesting clinically as pseudo-barter syndrome and cortical
hyperostosis in some. Patients on PGE1 infusion for more than 5
days need meticulous biochemical monitoring for early identifica-
tion and intervention.

Keywords: Prostaglandin E1, Congenital Heart disease, duct-
dependent lesion, Electrolytes, Bone metabolism

PP-364
Atrial flutter in the newborn, our experience
Carlos Baena-Palomino1, Pamela Zafra-Rodríguez2 and
Moisés Rodríguez-González1
1Department Pediatric Cardiology, Hospital Universitario Puerta del Mar,
Cádiz, España; 2Department Pediatric Neonatolgy, Hospital
Universitario Puerta del Mar, Cádiz, España

Background and Aim: Atrial flutter is a well-known arrhythmia that
occurs in the perinatal period, often in the third trimester of preg-
nancy or within the first two days of life. In infants without

congenital heart disease (CHD) or ventricular dysfunction, the
recurrence risk is low once flutter has converted to sinus rhythm.
However, managing atrial flutter in such scenarios can be
challenging.
Method: We present a case of a newborn diagnosed with prenatal
hydrops fetalis due to atrial flutter with severe myocardial dysfunc-
tion (EF 25%) that was confirmed after birth. Although electric
cardioversion was effective, atrial flutter recurred several times
even under intravenous amiodarone, leading to refractory cardio-
genic shock.
Results: We decided to initiate extracorporeal membrane oxy-
genation (ECMO) support for clinical stabilization and to admin-
ister cardio depressive drugs for heart rhythm control, such as
amiodarone and digoxin, achieving continuous sinus rhythm after
two days of this treatment. Myocardial function completely recov-
ered on day 7, ECMO was withdrawn on day 7, and amiodarone
was swift to propranolol on day 18. Finally, the patient was dis-
charged asymptomatic on day 30 with a left ventricular ejection
fraction (LVEF) of 70% and sinus rhythm under digoxin and pro-
pranolol. After eight months of follow-up, no recurrences have
been detected.
Conclusions: Based on meta-analysis evidence, direct current cardi-
oversion is the most cost-efficient method of cardioverting a neo-
nate with atrial flutter to sinus rhythm. This is especially relevant in
cases with severe cardiac dysfunction and critically ill neonates,
where the administration of heart rate control medications such
as beta blockers or cardio-depressive antiarrhythmic drugs such
as flecainide and amiodarone could be deleterious. Furthermore,
supporting with ECMO after cardioversion was crucial in our
patient, leading to stabilization, normalization of cardiac function,
and concomitant administration of such medications.

Keywords: ECMO, auricular taquicardia, flutter, newborn.
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Cardiac manifestations in multisystem inflammatory syn-
drome in children
Catarina Maria Almeida1, Marisa Rodrigues2, Marisa Pereira1, Joana
O. Miranda3, Ana Reis Melo4 and Ana Correia Costa2
1Pediatric Cardiology Department, Centro Hospitalar Universitário de
São João, Porto, Portugal; 2Pediatric Cardiology Department, Centro
Hospitalar Universitário de São João, Porto, Portugal & Pediatrics
Department, Faculty of Medicine of the University of Porto, Porto,
Portugal; 3Pediatric Cardiology Department, Centro Hospitalar
Universitário de São João, Porto, Portugal & UnIC@RISE, Department
of Surgery and Physiology, Faculty of Medicine of the University of Porto,
Porto, Portugal; 4Pediatric Infectious Diseases Unit, Centro Hospitalar
Universitário de São João, Porto, Portugal & Biomedicine Department,
Faculty of Medicine of the University of Porto, Porto, Portugal

Background and Aim:Multisystem inflammatory syndrome in chil-
dren (MIS-C) refers to a new condition that was first described in
April 2020. The pathophysiology is still not well understood;
however, cardiac involvement is common. The aim of this study
was to characterize patients hospitalized in a tertiary hospital with
cardiac manifestations of MIS-C.
Method: An observational, cross-sectional and retrospective study
was performed including patients with MIS-C and cardiac mani-
festations hospitalized between April/2020 and June/2022 at a sin-
gle tertiary center.
Results: The study included 28 patients diagnosed with MIS-C, of
which 19 (68%) had cardiac involvement. The majority (74%)
were male with a median age of 10 years (range: 3.5-17.8 years).
Approximately 79% (n=15) had positive anti-SARS-CoV-2 IgG
antibodies. All patients presented elevated cardiac markers: the
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median troponin-I level was 292 (maximum 23449) ng/L, BNP
was 528 (maximum 3961) pg/mL and myoglobin was 120 (maxi-
mum 1904) ng/mL. Only one had ventricular dysfunction upon
admission with an ejection fraction of 40%, 5 developed dysfunc-
tion later and 7 presented coronary artery ectasia. The median
C-reactive protein (CRP) was 262 (maximum 394) mg/L and
procalcitonin was 6 (maximum 308) ng/mL in 16 patients. The
majority (95%) received treatment with immunoglobulin, cortico-
steroids and antiplatelet dose of acetylsalicylic acid. Ten (53%)
were admitted to the pediatric intensive care unit (PICU) and
required support with aminergic drugs; in this group of patients
the median troponin-I level was 1275 ng/L and BNP was 993
pg/mL. The median length of hospital stay was 12 days. There
were no fatalities. Being >10 years old, male, with higher values
of CRP and cardiac markers and ventricular dysfunction upon
admission were all related with statistical significance to the need
of PICU care. Also ventricular dysfunction was related with stat-
istical significance to higher cardiac markers values upon admission
and hospital stay. Regarding coronary artery ectasia, all patients
presented normal coronary diameter in one year of follow-up.
Conclusions: Cardiac involvement in MIS-C can manifest with
changes in cardiac markers, ventricular dysfunction and coronary
abnormalities. The authors found that patients who presented ven-
tricular dysfunction presented higher cardiac markers values. Part
of the treatment involves immunomodulation and antiplatelet
therapy.

Keywords: multisystem inflammatory syndrome in children,
pediatric

PP-366
Perioperative malnutrition as a risk factor for adverse
outcomes after pediatric cardiac surgery
Dimitar Pechilkov1, Viliana Dragneva1, Lyudmil Simeonov1,
Boshnakov Ventsislav2 and Anna Kaneva1
1Department of Pediatric Cardiology, National Heart Hospital, Sofia,
Bulgaria; 2Unit of Congenital Heart Surgery, National Heart Hospital,
Sofia, Bulgaria

Background and Aim: Malnutrition has been thoroughly investi-
gated and proven to be a risk factor for surgical outcomes in chil-
dren with congenital heart disease (CHD). The aim of this study is
to analyse the outcomes of surgical treatment of children with
CHD and to determine the association of malnutrition with early
postoperative mortality, complications and hospital stay.
Method: All patients up to 18 years of age who underwent cardiac
surgery for 2 years period (between 2016-2017) were studied. Data
of all patients who met the inclusion criteria were analyzed.
Patients were divided into 2 groups according to their weight -
group 1 underweight and group 2 normal or overweight. The
groups were compared in terms of early postoperative mortality,
postoperative complications, duration of invasive mechanical ven-
tilation (IMV), and length of hospital stay. Data are presented as
medians with interquartile range ormeans with standard deviation.
Non-parametric Mann-Whitney U test analysis integrated into
SPSS 19.0 statistical software was used. Values of P<0.05 were
considered statistically significant.
Results: 384 patients were included in the analysis. Children who
were underweight (group 1) were more likely to have prolonged
IMV 29.5% vs. 16.8% (p=0.004), systemic infection 13.9%
vs. 7.6% (p=0.05), pulmonary complications 15.6% vs.

8.8%(p=0.047), longer ICU stay 5days(8) vs. 4days(5) and in-hos-
pital stay 17.5days(11.25) vs. 14days(10.25). These children also
had a higher risk of early postoperative death 16.8% vs 8.6%
(p=0.014).
Conclusions:Malnutrition is significantly associated with complica-
tions and adverse outcomes after cardiac surgery in children with
CHD. Introduction and adherence to feeding recommendations,
in an attempt to reduce the degree of malnutrition, could effec-
tively lower perioperative complications and early postoperative
mortality.

Keywords: malnutrition, risk factors, cardiac surgery, congenital
heart disesase, children
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Highlights of knowledge about modified blalock-taussig
shunt: What we know and what we can improve
Dorotea Šijak1, Dalibor Šarić1, Daniel Dilber1, Dorotea Bartoniček1,
Marina Mihalec1, Milivoj Novak2, Toni Matić2, Filip Rubić2,
Darko Anić3, Željko Đurić3 and Dražen Belina3
1Department of Pediatric Cardiology, University Hospital Centre Zagreb,
Zagreb, Croatia; 2Pediatric Intensive Care Unit, University Hospital
Centre Zagreb, Zagreb, Croatia; 3Department of Cardiac Surgery,
University Hospital Centre Zagreb, Zagreb, Croatia

Background and Aim: The most commonly performed systemic-
pulmonary shunt in neonates, with cyanotic congenital heart dis-
eases, is undoubtedly a modified Blalock-Taussig shunt (MBTS).
The main aim of this research was to show known risk factors asso-
ciated with overall morbidity and mortality as well as to emphasize
and clarify the importance of seemingly irrelevant details, which
often determine the final course of this simple-looking procedure.
Method: We made a retrospective study of 68 severely cyanotic
neonates, presented mostly with pulmonary atresia and
Tetralogy of Fallot (TOF) with hypoplastic pulmonary arteries,
who underwent a MBTS procedure from 2011-2022.
Preoperative characteristics were observed, such as body weight,
shunt size, thrombophilia, malformation syndrome and duration
of extracorporeal circulation. Our major postoperative parameters
were hematocrit, carbon dioxide and oxygen partial pressure, pres-
ence of coagulation disorders, inotropic support, reoperation,
cardiopulmonary resuscitation and infection rate as an indicators
of complicated course and death.
Results: Sixty-eight neonates, 41 males and 27 females, from 2 days
to 9months old (mean age 31 day) at the time ofMBTS procedure,
and 2,1 kg to 7,3 kg (mean 3,4 kg), were further divided into 2
groups, those entirely dependent on MBTS (58,8%) versus those
with additional pulmonary blood flow (41,2%). Most patients
received a 3,5 mm Gore-Tex shunt (70,5%), with mean shunt
size/body weight ratio of 1,05. Postoperative mechanical ventila-
tion mean duration was 6,3 days. A total of 17 patients died, 13
(76,5%) of them in early postoperative period (<30 days) while
the other 4 in the next four months. Leading cause of death was
low cardiac output syndrome (58,8%), while 11,8% of deaths were
caused by shunt thrombosis and the rest occurred due to sepsis or
uncontrolled bleeding. Revision of surgical procedure needed 24
patients (36,3%). Themost common cardiac defect was pulmonary
atresia (36,8%), followed by double outlet right ventricle with
severe pulmonary stenosis (16,2%) and TOF (16,2%).
Conclusions: Integrative preoperative and postoperative approach is
crucial to achieve the best possible outcome of MBTS procedure.
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Our results suggest a constant need for precise assessment of risk
factors which can be fatal such as thrombosis and to think and
act always one step ahead.

Keywords: Modified Blalock-Taussig shunt, Thrombosis,
Oxygen Partial Pressure, Pulmonary Atresia, Tetralogy of Fallot
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Risk factors for perioperative pulmonary hypertension
crisis after systemic-pulmonary shunt: A single-center
retrospective observational study
Gaku Izumi1, Masahiro Shiraishi1, Yusuke Itosu2, Naoki Nishikawa2,
Hiroki Kato3, Nobuyasu Kato3, Atsuhito Takeda1,
Hirokuni Yamazawa1, Hitoshi Saito2 and Yuji Morimoto2
1The Department of Pediatrics, Hokkaido University Graduate School of
Medicine; 2The Department of Anesthesiology and Critical Care
Medicine, Hokkaido Univer sity Graduate School of Medicine; 3The
Department of Cardiovascular Surgery, Hokkaido University Graduate
School of Medicine

Background and Aim: To identify the perioperative pulmonary
hypertension crisis (PHC) risk factors after systemic-pulmonary
shunt (SPS) surgery for congenital heart disease.
Method:We enrolled the 155 patients who underwent SPS surgery
from 2013 to 2023 in Hokkaido University. PHC was defined as
sudden 20% drop in both blood pressure and SpO2. To identify the
risk factor of PHC, the ANOVA, t-, and multivariate analysis were
performed for following parameters such as age, BW, chromoso-
mal abnormalities, biventricular or Fontan candidate (B or F), pre-
operative pulmonary blood flow (low flow (LF)/high flow(HF)),
SPS type and diameter, with or without Cardiopulmonary
bypass(CPB), FiO2, vital signs, inotrope score (IS), sedative anal-
gesic drugs at the time of PHC or initial tracheal suction(TS).
Results: PHC occurred in 25(16%) (15 recovered within 30 min, 4
took over 30 min and not required open chest procedure, 6
required open chest or ECMO). The incidence of within 6 hours
of ICU admission was 17(68%) triggered by 15 TS, 5 head cold
compress, 2 echo, 2 vasoconstrictor reduction, and 1 NO discon-
tinuation. The mean value (% or ±SD) [P] of group non-PHC vs
PHC were as follow: age (year-old) 0.33 ±0.67 vs 0.10 ±0.22
[0.03], BW(kg) 4.3 ±2.3 vs 3.4 ±1.4 [0.02], chromosomal

abnormalities 40(31) vs 7(28) [≥0.05], F 64(49) vs 10(40)
[≥0.05], HF 17(13) vs 6(24) [0.01], SPS type (BTS/CS/RVPA)
88(68)/ 40(31)/ 2(1) vs 17(68)/ 8(32)/ 0(0) [≥0.05]/diameter
(3/3.5/4.0/5.0 mm) 29/ 52/ 44/ 5 vs 9/ 10/ 6/ 0 [0.01], with
CPB 47(36) vs 7(28) [≥0. 05], FiO2: 0.36 ±0.23 vs 0.53 ±0.28
[0.01], BP (mmHg) 84 ±14 vs 86 ±17 [0. 05], CVP (mmHg)
7.3 ±3.1vs 7.0 ±2.6 [≥0.05], IS 13.5 ±6.1 vs 16.9 ±9.8 [≥0.05],
(dexmedetomidine/ midazolam/ chlorpromazine)/ no analgesia/
no muscle relaxant (54(42)vs 13(52)/111(85) vs 20(80)/ 87(67) vs
18(72) [all≥0.05])/ 53(41) vs 6(24) [0.01] /65(50) vs 14(64) [0.02],
respectively. Multivariate analysis revealed that preoperative HF,
3.0mm SPS, FiO2≥0.6, nomuscle relaxants were independent risk
factors for PHC.
Conclusions: To prevent perioperative PHC after SPS surgery,
minimal handling with muscle relaxants is recommended espe-
cially for patients with preoperative HF, 3.0mm SPS, or difficulty
in reducing FiO2 within 6 hours of ICU admission.

Keywords: pulmonary hypertension crisis, shunt surgery
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Postoperative atrioventricular block in pediatric patients:
Impact of congenital cardiac malformations and
medications
Jacqueline Rausa1, Rohit S. Loomba2, Enrique Villarreal4, Juan
S. Farias5 and Saul Flores3
1Department of Pediatrics, Cohen Children’s Medical Center, New Hyde
Park, NY, USA; 2Department of Pediatrics, Advocate Children’s
Hospital, Oak Lawn, IL, USA; Chicago Medical School/Rosalind
Franklin University of Medicine and Science, North Chicago, IL, USA;
3Department of Pediatrics, Texas Children’s Hospital/Baylor College of
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Background and Aim: Postoperative atrioventricular block may
occur after pediatric cardiac surgery. A small proportion of those
who develop atrioventricular block will require pacemaker place-
ment. The primary aim of this study was to determine factors asso-
ciated with postoperative atrioventricular block. Secondary aims
included determining factors associated with pacemaker place-
ment in those with atrioventricular block.
Method: Data from the PHIS data was utilized to identify patients
under 18 years of age who underwent cardiac surgery. Those who
did and did not develop atrioventricular block were then com-
pared. Univariable analyses and regression analyses were con-
ducted to determine factors associated with postoperative
atrioventricular block. Similar analyses were conducted to deter-
mine factors associated with pacemaker placement in those with
atrioventricular block.
Results: A total of 43,716 admissions were identified. Of these,
2,093 (5%) developed atrioventricular block and 480 (1% of
total admissions) underwent pacemaker placement.
Approximately 70% of those with atrioventricular block
received steroids but this was not associated with a decrease
in pacemaker placement. Risk factors (congenital malformations
of the heart, comorbidities, medications) associated with
increased risk of atrioventricular block and pacemaker place-
ment were identified.
Conclusions: Postoperative atrioventricular block occurred in 5% of
pediatric admissions for cardiac surgery. Of these admissions with
postoperative atrioventricular block, 23% required pacemaker
placement. Isoproterenol and steroids were not associated with a
reduction in the likelihood of pacemaker placement.
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Causes of fatal outcomes

The main cause of death was low cardiac output syndrome (58,8%), 11,8% of deaths were 
caused by shunt thrombosis, while 17,6% of them were due to uncontrolled haemorrhage, the 
rest of 11,8% were caused by sepsis or cardiac tamponade.
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Detecting acute kidney injury following congenital heart
surgery using a complex rule-based clinical decision sup-
port system
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Nicole Ruebsamen3, Andre Karch3, Henning Rathert1,
Alexander Horke4, Philipp Beerbaum1, Thomas Jack1 and
Martin Boehne1
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Medicine, Hannover Medical School, Hannover, Germany; 2Peter L.
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Braunschweig, Germany; Hannover Medical School, Hannover,
Germany; 3Institute of Epidemiology and Social Medicine, University of
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Background and Aim:Acute kidney injury (AKI) is a common com-
plication after congenital heart surgery in children. To diagnose
AKI, pediatricians must access and evaluate data from multiple
sources, such as serum creatinine levels from laboratory informa-
tion systems and urine measurements from nursing documenta-
tion. Since such data is now available in a digital machine-
readable format in pediatric intensive care units, computer-based
calculations can support and accelerate this process for physicians.
Our aim was to develop a time-sensitive, rule-based clinical deci-
sion support system (CDSS) capable of detecting, staging and
assessing the temporal progression of AKI.
Method: Clinical routine data from n=256 children who had
undergone congenital heart surgery with cardiopulmonary bypass
between 2015 and 2021 were randomly chosen and integrated
into a standardized dataset. Based on a previous power analysis
for accuracy testing of a CDSS, this cohort was enriched with sev-
eral patients previously diagnosed with AKI 3 to establish a refer-
ence cohort. Criteria from the Kidney Disease Improving Global
Outcome guidelines were adapted and transformed into

computable logic rules to be programmed into the CDSS. To pro-
vide a reference standard for CDSS, blinded clinical experts man-
ually evaluated and labelled the clinical course of each patient of
the reference cohort for the presence, stage and duration of
AKI. Using a nonparametric method that adjusts for clustered data,
the sensitivity and specificity of the CDSS were determined for
each stage.
Results: In the reference cohort, blinded clinical experts identified
AKI incidences of 32.4% (AKI 1), 15.2% (AKI 2), and 7.8% (AKI
3). In a preliminary version, the CDSS scored sensitivities of 97.8%
(IQR 95.0-99.0%) for AKI 1, 93.4% (81.6-97.8%) for AKI 2, and
99.4% (96.1-99.9%) for AKI 3. Specificities of 99.0% (97.4-
99.6%), 99.4% (97.8-99.8%), and 99.7% (98.2-100%) were
reached, respectively.
Conclusions:We have shown the ability of a rule-based computer-
ized system to perform AKI detection and staging with high accu-
racy. An advantage of CDSS is that it can label AKI in the given
data sets within a fraction of the time required by clinical experts.
This benefit will be used in the future to characterize a larger data
set and develop a prediction model for AKI.

Keywords: acute kidney injury, clinical decision support system,
pediatric intensive care, digital medicine, congenital heart defect,
cardiopulmonary bypass
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Background and Aim: Extracorporeal membrane oxygenation
(ECMO) can provide support for neonates with Transposition
of the Great Arteries (TGA) experiencing severe cardiorespiratory
failure, acting as a bridge to recovery in both pre-and postoperative
TGA management. However, ECMO carries formidable chal-
lenges and the characterization of its use, outcomes and complica-
tions in TGA-patients have not been widely studied.
Method: Retrospective single-center study encompassing all TGA
patients between January 2011 and September 2023 who under-
went ECMO at Leiden University Medical Center, the
Netherlands. Data are presented as median with interquartile range
(IQR). Chi-square and Mann-Whitney U test were used to com-
pare survivors and non-survivors. A p-value of p<0.05 was con-
sidered statistically significant.
Results: Throughout the study period, 149 neonates underwent an
arterial switch operation (ASO) and 21 TGA patients (62% male)
received venoarterial (V-A) ECMO. Median age and weight at
time of ECMO cannulation were 7 (2-10) days and 3.5 (3.2-
3.9) kg respectively. Morphological diagnosis consisted of TGA
with intact ventricular septum in 16/21 (76%), TGA with an inlet
ventricular septal defect (VSD) in 1/21 (4.8%) and Taussig-Bing
anomaly (double outlet right ventricle and subpulmonary VSD)
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Outline of Findings

A total of 43,716 admissions were included in the analyses. Of these 43,716 admissions, 2,093 
(5%) developed postoperative atrioventricular block. Of these, 2,093 admissions who developed 
atrioventricular block, 480 (23%) underwent pacemaker implantation. Of the 2,093 postoperative 
admissions with atrioventricular block who ultimately underwent pacemaker implantation, 347 
(72%) had received steroids. Of the 1,613 postoperative admissions with atrioventricular block 
who did not undergo pacemaker implantation, 1,121 (69%) had received steroids. The 
proportion of steroids in those with postoperative atrioventricular block who did or did not 
undergo pacemaker implantation was not statistically significantly different.
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in 4/21 (19%). Eleven neonates (52%) were supported before
ASO, because of persistent pulmonary hypertension (10/11,
90%) or hypoxia after pulmonary arterial banding (1/11, 9%) in
a patient with late TGA diagnosis. Four neonates (36%) died
on/after ECMO prior to the ASO, (55%) were weaned off
ECMO prior to the ASO and 1 patient (9%) underwent ASO
on ECMO and continued ECMO postoperatively.
Postoperative ECMO support was used in 11/21 (52%) patients
(1/11, 9% also received ECMO preoperatively), after failure to
wean from cardiopulmonary bypass: 6/11 (55%), low cardiac out-
put in ICU: 2/11 (18%), or during cardiopulmonary resuscitation:
3/11 (27%).Median time on ECMOwas 71 (IQR: 47-178) hours.
Ultimately, 12/21 (57%) patients survived to hospital discharge.
There were no statistically significant differences in demographic
data (Table 1) or complications between survivors and non-survi-
vors while on ECMO, except for renal failure (p=0.010).
Conclusions: This single-center retrospective study of ECMO in
TGA neonates showed a 57% survival to hospital discharge.
Renal failure was the only identified risk factor for mortality.

Keywords: Congenital heart disease, Transposition of the Great
Arteries, Pediatric Intensive Care, Extra Corporeal Membrane
Oxygenation
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Impact of establishment of pre-operative intensive care
unit on outcome of D-transposition of great arteries: an
ambispective analysis
Karthik Adari Appala, Arun Kumar Baranwal, Aparna Kv,
Sivanesan Sivagnanganesan, Navpreet Kaur, Vijaysree Gontumukkalla,
Pradeep Kumar Gunsekaran and Rakesh Kumar Pilania
Postgraduate Institute of Medical Education and Reasearch, Chandigarh,
India

Background and Aim: Transposition of great vessels is an anomaly
leading to cyanosis in the early neonatal period, which needs sur-
gical correction at the time of presentation. Due to less available
surgical expertise in Low- and middle-income countries, these
children get referred for advanced care to Apex hospitals for its
definitive management. Survival and long-term outcomes of these
children lies on the initial and peri-operative stabilization. Many
children present in critically ill state with Cyanosis, respiratory dis-
tress, shock and need pre-operative stabilization. Data is scarce on
clinical profile and outcome of these critically ill children from
LMICs.
Method: Medical records were reviewed retrospectively (Nov
2018–Sept 2021) and prospectively (Oct 2021-Oct, 2023). We
assessed impact of a newly commissioned pre-operative PCICU
with special Govt. Aid, towards the critical care needs and Peri-
operative outcome of these children. A total of 124 cases had been
analyzed as three groups [ward setting n=65; intensive care with-
out JSSK, n=14; intensive care with JSSK, n=45] of Demographic
and clinical details, critical care needs, pre-operative and post-
operative outcomes of children with d TGA were compared
amongst these three groups and shown in below table.
Results: Delayed presentation was almost universal, so is the need
for intensive care till these children got their corrective surgeries
done. The median age of admission had improved from 42 days
to 14, and diagnosis from 30 to 14. There was 20 % increase in
survival, 14.7 % increase in transfer for surgery, 21.4% drop from
being referred back from hospital (LAMA), and reduction of 6.5
hospital stay was observed

Conclusions: This establishment had improved the outcomes in
various aspects from survival to reduction in hospital stay

Keywords: Pediatric Cardiac Intensive Care Unit, Critical care
needs, Survival outcome
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Pheochromocytoma induced dilated cardiomyopathy: As
rare as treatable
Akriti Gera, Pankaj Bajpai, Rajesh Sharma, Shefali Yadav and
Anil Bhan
Department of Paediatric Cardiology, Medanta Hospital, Gurugram,
Haryana, India

Background and Aim:Dilated cardiomyopathy (DCM) is often con-
sidered a grim diagnosis, with clinicians scrounging for treatable
causes with good prognosis. Excessive catecholamines in a case
of pheochromocytoma lead to cardiac remodelling, which even-
tually becomes irreversible. This can manifest as myocarditis or a
subtype of cardiomyopathy (Takosubo, hypertrophic or dilated).
Improvement in cardiac function may be seen following resection
of pheochromocytoma, til several months. We present a case of
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The below mentioned table consists of the observations of the critical care needs of the enrolled

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


phaeochromocytoma induced DCM who is currently under our
follow up. We aim to create awareness about this condition and
how timely diagnosis can be beneficial.
Method: We retrospectively reviewed a single case and collected
data from records. Review of literature on phaeochromocytoma
induced dilated cardiomyopathy was done.
Results:Case Summary A 13-year-old male with a recent diagnosis
of DCM, presented to us in cardiogenic shock andmultiorgan dys-
function. He was admitted and stabilized in the intensive care unit.
ECG revealed sinus tachycardia. 2D Echocardiography showed
DCM with severe left ventricular (LV) dysfunction (LV ejection
fraction 10-15%), all chambers dilated, grade II mitral regurgita-
tion, moderate tricuspid regurgitation (PG 24mmHg), dilated
IVC with no thrombus. An adrenal incidentaloma was detected
during work up for heart transplant. Biochemical features and
imaging (MRI and GA-DOTANOC PET) were suggestive of
pheochromocytoma. He was started on oral alpha-blocker for 7
days, and thence underwent left adrenal excision. His post oper-
ative period was uneventful. Pre discharge echocardiography
revealed global hypokinesia, with LVEF 20%, mild tricuspid
regurgitation, PASP – 26mmHg and dilated LV. Child was dis-
charged on oral diuretics and is currently on follow up.
Conclusions: Due to the atypical presentation of pheochromocy-
toma as cardiomyopathy, the diagnosis is often delayed. Early
resection of the tumour is crucial, potentially leading to cure on
follow up. Hence, thorough evaluation of reversible causes in
all cases of dilated cardiomyopathy is warranted.

Keywords: Phaeochromocytoma, Dilated Cardiomyopathy
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Background and Aim: Arteriovenous malformation of the vein of
Galen (AVG) is a rare condition with therapeutic challenges that
result in high morbidity and mortality. We report a successful stra-
tegic management in a neonate, known fetal diagnosis of AVG,
presented with near dismal clinical condition due to persistent pul-
monary hypertension of the newborn (PPHN).
Method: The neonate presented with severe hypoxic respiratory
failure related to PPHN and congestive heart failure (CHF) within
the few hours of life. Despite aggressive respiratory support and
PPHN management, including the use of a high-frequency ven-
tilator and inhaled nitric oxide, the newborn’s condition deterio-
rated. Notably, the clinical sign of “reverse differential cyanosis”
was observed, prompting an echocardiogram evaluation. The
illustration revealed a dilated right atrium, right ventricle, and pul-
monary artery, along with patent foramen ovale and large ductus
arteriosus, both predominantly right -to-left shunt. Aortic reversal
flow across the aortic arch suggested high flow towards the low
resistance AVG. Therefore, we opted for urgency endovascular
embolization despite unstable clinical condition. The goal was
to control the high blood flow shunting across the AVG in order
to decrease aortic reversal flow and systemic venous return from
AVG to right heart and pulmonary circulation.
Results:Within 24 hours of life, the first endovascular embolization
was successfully occluded 60% of the shunt flow across AVG. The
clinical condition improved with more stable mild hemodynamics
and sign of “differential cyanosis”. Intermittent severe desaturation
responding to inhaled iloprost was observed. Considering the high
flow across the remaining AVG as a contributing condition to
PPHN, another embolization was performed on the day 6. All
clinical signs of CHF, respiratory failure, and PPHN improved.
Subsequently, nitric oxide and ventilator support were weaned
and taken off by day 8 and 13.
Conclusions: Understanding of complex cardiovascular hemo-
dynamics, illustrating by echocardiogram, contributes to successful
management strategy and outcome of severe CHF, PPHN and
hypoxic respiratory failure related to AVG. Urgent endovascular
embolization and aggressive medical management improve the
prognosis and outcome of AVG and related conditions included
severe PPHN.

Keywords: persistent pulmonary hypertension of the newborn,
Arteriovenous malformation of the vein of Galen, congestive heart
failure, respiratory failure

PP-377
Feeding disorders in pediatric heart transplant patients
Ana Ubeda Tikkanen1, Fabiana Ferreira2, John Feldkamp2, Francis
Fynn Thompson3, Nadia Bachiri2, Tina Sun2, Meena Nathan3 and
Paul Esteso2
1Boston Children’s Hospital, Boston, USA; Spaulding Rehabilitation
Hospital, Boston, USA; 2Cardiology, Boston Children’s Hospital,
Boston, USA; 3Cardiovascular Surgery, Boston Children’s Hospital,
Boston, USA

Background and Aim: Feeding is a complex multi-systemic process
that is frequently affected in pediatric heart transplant (HT)
patients. Feeding disorders can have a medical and developmental
impact both short and long term. Little has been published on
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feeding difficulties in this population. Our goal is to describe feed-
ing difficulties, feeding modalities, and the need for feeding
therapy during the transplant admission.
Method: Retrospective cohort study of consecutive HT patients at
a tertiary center between 09/01/2017 and 09/30/2022.
Demographic, and pre-, intra-, and post-HT clinical and feeding
therapy data were collected up toHThospitalization. Data are pre-
sented as frequency(%) or median(Inter Quartile Range-IQR).
Results: Of the 66 HT patients, 39 (59%) were male, median age
was 10(4, 15) years. Median weight at HT 15 (8,46) kg. Non-car-
diac genetic anomalies were encountered in 24 (36%) patients.
Median length of stay was 82(29,165) days. Of these patients,
16 (24%) required pre-HT VAD, 8(12%) required VAD and
ECMO pre-HT, and 4(6%) required ECMO post-HT. Median
time on vent post-HT was 3 days (2,6). Of all HT patients, 60
(91%) had some type of feeding difficulty post-HT. Decreased
calorie intake being the most frequent in 53(80%), dysphagia in
24 (36%), and oral aversion in 14 (21%). Feeding modalities are
described as 1 day pre-HT, 1-week post-extubation, and at dis-
charge in Table 1. Feeding therapy was implemented in 14
(21%) patients pre-HT and in 24 (36%) post-HT. Of the 18 stroke
patients (including pre and post-HT), 16 (88%) had feeding diffi-
culties post-HT and 11(60%) required feeding therapy pre- and/or
post-HT. At discharge NGT were present in 7(11%) patients and
1(2%) NJT. G/J-tubes were present in 5 (8%) pre-HT and 9 (14%)
at discharge. 28 of the 66 patients required mechanical support
(MS) pre/post-HT. When compared to patients that did not
require MS, those with MS had enteral feeds 43 vs 29 % at
discharge.
Conclusions: Feeding is frequently disrupted due to a variety of rea-
sons both pre- and post-HT. Use of feeding support seems higher
in patients who required cardiac MS or had a stroke. Further stud-
ies with a greater number of patients might allow to develop pre-
dictive models.

Keywords: Pediatric, heart transplant, feeding, feeding disorder,
feeding therapy, rehabilitation

PP-379
The prognostic value of serial risk stratification in adult and
pediatric pulmonary arterial hypertension: A systematic
review
Chantal Lokhorst1, Sjoukje Van Der Werf2, Rolf M.F. Berger1 and
Johannes M. Douwes1
1Department of Pediatric Cardiology, Center for Congenital Heart
Diseases, Beatrix Children’s Hospital, University Medical Center
Groningen, University of Groningen, Groningen, Netherlands; 2Central
Medical Library, University Medical Center Groningen, University of
Groningen, Groningen, Netherlands

Background and Aim: Risk stratification is recommended to guide
the treatment course of pulmonary arterial hypertension (PAH).
With risk stratification, patients are stratified into multiple risk cat-
egories based on clinical and hemodynamic variables. However,
prognostic value of baseline risk stratification has shown to be
moderate to good, at best. Serial assessment of risk stratification
may improve the prognostic value and can potentially contribute
to evaluating treatment response. This systematic review aims to
report the prognostic value of serial risk stratification in adult
and pediatric PAH and to explore the possibility of serial risk strati-
fication to be used as a potential treatment target.
Method: Electronic databases PubMed, Embase, and Web of
Science were searched up to January 30, 2023, using terms asso-
ciated with PAH, pediatric pulmonary hypertension, and risk
stratification.Observational studies and clinical trials describing risk
stratification at follow-up or changes in risk score were eligible for
inclusion. Case reports, case series, guidelines and reviews were
excluded. C-statistic, a measure for the discriminatory ability of
a model, was extracted from the included studies, along with
the (change in) risk score at baseline and follow-up.
Results: 65 studies were found eligible for inclusion, including 2
studies in a pediatric population. C-statistic range at baseline
was 0.31-0.77 and improved to 0.30-0.91 during follow-up
(Figure). The average low-risk rate increased from 18% at baseline
to 36% during a median follow-up of 244 days (IQR 140-365, n =
40 studies), and in 53% risk status changed (42% improved, 12%
worsened) over 168 days (137-327, n = 22 studies). In placebo-
controlled drug studies, risk statuses of the intervention groups
improved more and worsened less compared to the placebo
groups. Furthermore, a low-risk status, but also an improved risk
status at follow-upwas associated with a better outcome, whereas a
worsened risk status was associated with an inferior outcome.
Similar results were found in the 2 pediatric studies.
Conclusions: Serial risk stratification has better prognostic value
compared to baseline risk stratification and a change in risk status
between baseline and follow-up was found to correspond to a
change in survival. These data support the use of serial risk strati-
fication as treatment target.

Keywords: Pulmonary arterial hypertension, pediatric pulmo-
nary hypertension, risk stratification, risk assessment, outcome,
prognosis
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PP-380
15 years of paediatric cardiac transplantation in hungary
Csaba Vilmányi, Zsolt Nagy, Zsolt Prodán, Edgár Székely and
László Ablonczy
Gottsegen National Cardiovascular Center

Background and Aim: For children suffering from terminal myocar-
dial failure or congenital heart disease (CHD), in the absence of
specific contraindications, transplantation (Tx) is the only curative
solution. Aim of this study is to present the experience of the first
fifteen years of paediatric cardiac transplantation and its afferent
mechanical circulatory support (MCS) program.
Method: Between 2007 and 2022 62 patients underwent transplan-
tation. Median age at transplantation was 9.4 years, with a male/
female ratio of 33/29. Mean follow-up was 52 months. MCS was
available as a bridging therapy in rapidly worsening cases. The
immune induction therapy was based on basiliximab. All diagnos-
tic, procedural and postoperative variables considered relevant,
including the time spent on waiting list, and outcomes for both
MCS and Tx were retrospectively reviewed.
Results: In 42 cases (67%) the cause was identified as myocardial,
while in the remaining 20 it was CHD not amendable to conven-
tional corrective surgery. There were 5 losses (4/5 as MCS com-
plications) among listed patients while awaiting suitable donor.
Average waiting was 97 days. From the total 62 transplantations
18 were bridged to Tx by MCS. MCS runs averaged 150 days,
8/18 presenting severe, non-fatal device related complications.
Average donor ischemic time was 189min., for an average op time
of 404 min. Three early (≤30 days) graft failures were encountered
in 2 patients. Further 3 deaths occurred within the first year (2
infectious, 1 tumour). From the 13 severe late rejections 8 recov-
ered, 5 being unsavable. Overall graft survival during follow-up
was 80%.
Conclusions: Paediatric cardiac transplantation offers good long-
time survival. Despite shorter waiting times, the rapid course of
the disease imposes MCS in a high percentage of the patients,
and MCS is mainly responsible for the waiting list mortality.
Tumours and rejections are the main contributors for late
mortality.

Keywords: transplantation, heart failure, mechanical support

PP-381
Abdominal pain and constitutional symptoms in a recently
transplanted pediatric patient: A diagnostic challenge
Diana Salas Mera1, Marta Gambra Arzoz1, Lorena Nélida Magallares
García2, Viviana Arreo Del Val1, Carlos Labrandero De Lera1, Mª
Carmen Méndez Díaz3 and Luis García Guereta Silva1
1Pediatric Cardiology Department, La Paz University Hospital, Madrid,
Spain; 2Pediatric Gastroenterology Department, La Paz University
Hospital, Madrid, Spain; 3Anatomical Pathology Department, La Paz
University Hospital, Madrid, Spain

Background and Aim: Abdominal pain and constitutional syndrome
are concerning symptoms in transplant recipients, requiring post-
transplant lymphoproliferative disorder (PTLD) to be ruled out.
We present the case of a patient who developed these symptoms
in the early post-transplant periodmaking the differential diagnosis
challenging.
Method: Clinical case report.
Results: a 12-year-old patient received a heart transplant due to
severe hypertrophic cardiomyopathy caused by MYH7 mutation.
Postoperative course was uneventful except for asymptomatic
moderate cellular rejection at day +11 in relation with failure to

achieve target tacrolimus levels despite increasing doses, resolving
with corticosteroids boluses. Pharmacogenetic test confirmed fast
metabolism of tacrolimus, so a prolonged-release formulation
was prescribed. One month after discharge she presented to
the ED with fever associated to asthenia and abdominal pain dur-
ing the previous week. Lab tests showed severe neutropenia and
CRP elevation. She was admitted with antibiotics, requiring G-
CSF to normalize neutrophil count despite previous suspension
of potentially causing drugs (mycophenolate mofetil [MMF] and
valganciclovir). An abdominal ultrasound demonstrated thicken-
ing of the ascending colon not compatible with typhlitis, thus
PET-CT and biopsy were scheduled to rule out PTLD, both
showing nonspecific inflammatory changes. Within a few days
she developed diarrhea with stool culture positive for C. difficile,
receiving treatment with oral vancomycin, after which abdomi-
nal pain and fever disappeared, being discharged with reintroduc-
tion of MMF. Two months later she complained again of
asthenia, abdominal pain and intermittent diarrhea with weight
loss of 3 kilograms. EBV blood load was repeatedly negative.
New abdominal ultrasound and PET-CT showed persistence
of right colon thickening with moderate metabolic activity
and pathological lymph nodes. A new colonoscopy demon-
strated moderate ulcerative colitis and lymphoid hyperplasia,
with anatomopathological diagnosis of apoptotic colopathy with
immunophenotype not compatible with lymphoproliferative
syndrome, suggestive of pharmacological colitis. In view of these
findings, MMF was suspended, and tacrolimus dose was reduced,
with progressive resolution of symptoms.
Conclusions: MMF gastrointestinal side effects are well known,
being abdominal pain and diarrhea that disappear after suspension
the most common presentations. However, some patients can
develop severe apoptotic colopathy with a clinical course mimick-
ing PTLD, requiring high index of suspicion and anatomopatho-
logical confirmation.

Keywords: Heart Transplant, PTLD, Mycophenolate mofetil,
Apoptotic colopathy

PP-382
Digital subtraction angiography in pediatric pulmonary
hypertension assessment: Safety and feasibility
Dijana Popevski, Joseph Andreola, Steven Bibevski, Thomas Forbes and
Kak Chen Chan
The Heart Institute, Joe DiMaggio Children’s Hospital, Hollywood,
Florida, USA

Background and Aim:Cardiac catheterization remains the gold stan-
dard for diagnosis of pediatric pulmonary hypertension (PPH)1.
Pulmonary arterial (PA) angiography may precipitate a crisis caus-
ing hemodynamic instability and even death. Digital subtraction
angiography (DSA) is an established technique using computa-
tional manipulation to enhance its imaging capability2. Its use
in pediatric cardiology has been limited despite advantages of
lower dose of radiographic contrast3. The aim of this study is to
review our experience usingDSA during evaluation of PPH at car-
diac catheterization.
Method: We performed a retrospective review of patients with
PPH who underwent catheterization evaluation with DSA from
2018 to 2023. All procedures were performed using general anes-
thesia by a single operator (KCC). All DSA were performed after
baseline hemodynamic study and whilst on 100% oxygen and
iNO. The DSA were power injections acquired at 15 frames
per second using half strength contrast at standard volume and
injection rates. Data collected were age, weight, contrast volume,
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radiation dose and adequacy of DSA for analysis. All the
angiograms were reviewed by DP and KCC.
Results: The patient data are summarized in theTable 1. There were
nomajor complications related to the cardiac catheterization. There
were no pulmonary hypertensive crises precipitated by the DSA. All
PA angiograms were of adequate quality for analysis (Fig. 1a).
Abnormalities in the pulmonary artery were identified (Fig. 1b).
Conclusions: DSA is a safe and effective diagnostic technique that
can be used in PPH patients. The advantage of DSA includes lower
contrast load and potentially better image quality with delineation
of the pulmonary vasculature for analysis of perfusion of the pul-
monary vascular bed. The main disadvantage of this technique is
the need of controlled apnea during the acquisition of the images
and the need for general anesthesia.
References:

1. Mukherjee D, Konduri GG. Pediatric Pulmonary
Hypertension: Definitions, Mechanisms, Diagnosis, and
Treatment. Compr Physiol. 2021; 11: 2135-2190.

2. Tonkin, Ina L. M.D. Imaging of Pediatric Congenital
Heart Disease. Journal of Thoracic Imaging 2000;
15:274-279.

3. Dickinson DF,Wilson N, Partridge JB Digital subtraction
angiography in infants and children with congenital heart
disease. Heart. 1984;51:485-491.

Keywords: pulmonary hypertension, digital subtraction
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PP-383
Digital subtraction angiography in assessment of pediatric
pulmonary hypertension: Pattern of pulmonary vascula-
ture abnormalities
Dijana Popevski, Joseph Andreola, Steven Bibevski, Thomas Forbes and
Kak Chen Chan
The Heart Institute, Joe DiMaggio Children’s Hospital, Hollywood,
Florida, USA

Background and Aim: Pulmonary hypertension comprises a variety
of etiologies spread across the entire age spectrum from newborn

to late adolescence. Cardiac catheterization remains the gold stan-
dard for diagnosis of pediatric pulmonary hypertension (PPH).
Digital subtraction angiography (DSA) is increasingly being used
during cardiac catheterization for PPH in our center. Potential
benefits of DSA include lower dose of contrast media, decreased
risk for precipitation of pulmonary hypertensive crisis whilst pro-
viding adequate delineation of the pulmonary vascular bed
anatomy. The aim of this study is to review the ability of DSA
in defining the patterns of abnormalities of the pulmonary vascular
bed in patients with PPH.
Method: We performed a retrospective review of patients with
PPH who underwent cardiac catheterization and DSA between
2018 and 2023. All the procedures were performed under general
anesthesia by a single operator (KCC). All DSA were performed
after baseline hemodynamic study and whilst on 100% oxygen
and iNO. The DSA were power injections acquired at 15 frames
per second using half strength contrast at standard volume and
injection rates. All the angiograms were reviewed and categorized
by DP and KCC. The pulmonary vascular abnormalities were cat-
egorized byGroup 1. Gross anatomical abnormality (absent, hypo-
plastic, stenosis, venous anomaly – Fig. 1a), Group 2. Perfusion
distribution abnormality (lobar, segmental, patchy – Fig. 1b
hypoperfusion), Group 3. Arborization abnormality (decreased
arborization “Tree-in-Winter”, decreased longitudinal
perfusion – Fig. 1c “pruning”).
Results: DSA were adequate for analysis in 56 patients. DSA pro-
vided adequate imaging of the pulmonary vascular bed for delin-
eation of abnormalities associated with PPH. There were 17
patients in Group 1, 30 patients in Group 2 and 40 patients in
Group 3. (Table 1).
Conclusions:DSA provides adequate delineation of the anatomy of
the pulmonary vascular bed in PPH. DSA provides good informa-
tion on the state of the pulmonary perfusion and venous anomalies
on recirculation. However, the morphological variations demon-
strated by DSA must be correlated with the pulmonary

57th Annual Meeting of the AEPC S1745

Fig 1a, Fig 1b, Table 1

Patient data

Abnormalities associated with PPH

The pulmonary vascular abnormalities were categorized by Group 1. Gross anatomical 
abnormality (absent, hypoplastic, stenosis, venous anomaly – Fig. 1a), Group 2. Perfusion 
distribution abnormality (lobar, segmental, patchy – Fig. 1b hypoperfusion), Group 3. 
Arborization abnormality (decreased arborization “Tree-in-Winter”, decreased longitudinal 
perfusion – Fig. 1c “pruning”).

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


hemodynamics. Its use in assessment of patients with PPH provides
an additional avenue to further assess these high risk patients.

Keywords: pulmonary hypertension, digital subtraction
angiography
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Percutaneous atrial septal defect closure in patients with
pulmonary arterial hypertension
Estibaliz Valdeolmillos1, Claire Foray1, Gregoire Albenque1,
Clement Batteux1, Jerome Petit1, Emmanuelle Fournier1, Lisa Guirgis1,
Olivier Sitbon2, Xavier Jais2, David Montani2, Laurent Savale2,
Marc Humbert2 and Sebastien Hascoet1
1Department of Congenital Heart Diseases, Centre de Référence
Malformations Cardiaques Congénitales Complexes M3C, Hôpital
Marie Lannelongue, Groupe Hospitalier Paris-Saint Joseph, Le Plessis-
Robinson, Paris, France; 2Department of Respiratory and Intensive Care
Medicine, Reference Centre for Pulmonary Hypertension, Hôpital Bicêtre,
Le Kremlin-Bicêtre, France

Background and Aim: Pulmonary arterial hypertension (PAH) is a
dreaded, although rare, complication of uncorrected atrial septal
defect (ASD). Therapeutic strategies when PAH is established
are controversial. 2022 ESC/ERS guidelines stipulate that ASD
closure should be considered only when PVR is below 5 Wood
units (WU). However, transcatheter shunt closure beyond this
threshold seems to be feasible in selected patients. We aimed to
assess outcomes after transcatheter ASD closure in patients with
PAH.
Method: This study is based on a cohort of 2,047 consecutive
patients (27 years [11;49] and 68,2% female) who underwent per-
cutaneous ASD closure (ASOlong registry, IDRCB 2019-
A02691-56) between May 1998 and June 2020. A sub-group of
20 patients with PAH was identified (1.0% of the ASOlong regis-
try, 17/20 (85%) females). Right-heart catheterization (RHC) was
performed in hemodynamically stable and spontaneously breath-
ing patients, allowing direct measurement of oxygen consump-
tion. Pulmonary output (Qp) and systemic output (Qs) were
calculated using the Fick principle.
Results:Median age at PAH diagnosis was 39 years [23-48] and 41
[34-51] at the time of ASD closure. The majority (70%) of patients
had recent onset of symptoms (< 24months). 55% patients were in
NYHA III-IV. The “treat-and-repair strategy”was proposed in six
patients. Transcatheter ASD closure were performed with the
non-fenestrated Amplatzer Septal Occluder device. No patient
had immediate PAH deterioration after closure. Median follow-
up time was 5.9 years [2.3- 9.9]. At last follow-up, mPAP
remained significantly lower compared to baseline (Δ mPAP -
16 mmHg [-10; -21)]; P= 0.02), as well as PVR (Δ PVR -2.3
WU [- 1.2; - 4.2]; P= 0.03). In patients who underwent the “treat
and repair strategy”, mPAP decreased 5.5 mmHg [-1 to -14] as
well as PVR -1.5 WU [-0.2 to 1.9]). 95% patients were in
NYHA I-II without reported PAH deterioration. Ten patients
had persistent mild to moderate PAH. All of them were identified
as “low-risk” according to the 2022 ESC/ERS guidelines four-
strata risk stratification.
Conclusions: ASD closure may be an interesting treatment strategy
with sustained clinical and haemodynamic improvements and low
morbidity in selected patients with moderate to severe PAH (PVR
< 10 WU) and persistent significant left-to-right shunt.

Keywords: Pulmonary hypertension, congenital heart disease,
atrial septal defect, transcatheter closure
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Morphology and rheology of pulmonary arteries: a rela-
tionship with right ventricular function in patients with
pulmonary arterial hypertension associa
Estibaliz Valdeolmillos1, Hichem Sakhi2, Paul Vignaud1,
Marion Audie1, Marc Antoine Isorni3, Emmanuelle Fournier1,
Lisa Guirgis1, Olivier Sitbon4, David Montani4, Xavier Jais4,
Laurent Savale4, Marc Humbert4, Arshid Azarine3 and
Sebastien Hascoet1
1Department of Congenital Heart Diseases, Centre de Référence
Malformations Cardiaques Congénitales Complexes M3C, Hôpital
Marie Lannelongue, Groupe Hospitalier Paris-Saint Joseph, Faculté de
médecine, Université Paris Saclay, Plessis-Robinson, Paris, France;
2Department of Cardiology, Hôpital Marie Lannelongue, Groupe
Hospitalier Paris-Saint Joseph, Faculté de médecine, Université Paris
Saclay, Plessis-Robinson, Paris, France; 3Department of Radiology,
Hôpital Marie Lannelongue, Groupe hospitalier Paris Saint Joseph,
Université Paris-Saclay, Le Plessis Robinson, France; 4Department of
Respiratory and Intensive CareMedicine, Reference Centre for Pulmonary
Hypertension, Hôpital Bicêtre, Le Kremlin-Bicêtre, France

Background and Aim: The relationship between right ventricular
(RV) function and anatomical and rheological modification of
the proximal pulmonary artery (PA) remains unknown in patients
with pulmonary arterial hypertension (PAH) associated with atrial
septal defect (ASD).
Method:This study sought to evaluate the intrinsic properties of PA
and its relationship with RV function and PA dilatation in patients
with PAH associated with ASD. A multiparametric evaluation,
including complete heart catheterization and a 4DFlow-CMR,
was performed in 24 patients with PAH associated with ASD.
Results: The study population has highly impaired intrinsic AP
properties. RV ejection fraction (RVEF) does not correlate with
AP area but correlates with VD-AP coupling (correlation coeffi-
cient=-0.91, p<0.000), right PA compliance (correlation coeffi-
cient=-0.40, p=0.0470), and right PA stiffness index
(correlation coefficient=0.43, p=0.0329). Intrinsic parameters
were more severe in the group with RV function preserved
(RVEF > 45%), characterized by a persistent left to right shunt
with a decreased right PA compliance (p= 0.0164), decreased dis-
tensibility (p= 0.0164), decreased pulsatility index (p= 0.0695),
increased β-stiffness index (p= 0.0139), and increased elastance
(p= 0.0164).
Conclusions: In patients with PAH associated with ASD, proximal
PA are highly remodeled with increased dilatation and stiffness.
The remodeling seems to depend on the barometric overload
but also on the volumetric overload by the left-right shunt through
the ASD. ASD appears to impact the relationship between RV
function and proximal PA.

Keywords: Pulmonary arterial hypertension, congenital heart
disease, atrial septal defect, cardiac magnetic resonance.
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Pediatric tolvaptan use in heart failure: A retrospective
analysis of hyponatremia correction and clinical outcomes
in two cases
Ewa Plodzien and Malgorzata Zuk
Cardiology Unit, Childrens Health Memorial Institute, Warsaw, Poland

Background and Aim: Hyponatremia is a common complication in
heart failure patients undergoing diuretic therapy, primarily due to
the inhibition of sodium reabsorption in the kidneys by commonly
used diuretics. Tolvaptan, an oral vasopressin V2-receptor
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antagonist, has shown promise in ameliorating congestion and
elevating serum sodium levels in adult patients with heart failure
patients and hyponatremia. Since there have been reports on
the effectiveness and safety of Tolvaptan in pediatric patients,
our study aims to analyze two cases of Tolvaptan use in pediatric
patients with heart failure and hyponatremia.
Method:We retrospectively identified two pediatric patients (3 and
10 years old) with heart failure and hyponatremia who were pre-
scribed Tolvaptan at Children’s Health Memorial Hospital in
Poland between January and September 2023. Baseline and
post-7-day therapy data, including laboratory parameters, urine
output, and body weight, were recorded.
Results: Initially, both patients were on concurrent loop diuretics
(furosemide), thiazide diuretics (hydrochlorothiazide), and oral
sodium supplementation. The first patient (restrictive cardiomy-
opathy) received an initial dose of 0.375 mg/kg, resulting in
increased diuresis and thirst. The dose was later adjusted to 0.25
mg/kg every other day. Seven days after the first tolvaptan dose,
serum sodium levels normalized, and body weight decreased.
However, after three weeks, weight gain and pericardial effusion
occurred. Tolvaptan was then discontinued, and diuretic doses
increased, with no subsequent decrease in serum sodium levels.
The second patient (hypoplastic left heart syndrome, post-Glenn
operation) received a daily dose of 0.3 mg/kg. After seven days,
serum sodium levels normalized, there was an increased diuresis
and a decrease in body weight. However, due to elevated trans-
aminase levels, the medication was stopped. As heart failure signs
worsened, the patient was admitted to the Intensive Care Unit. In
both cases, tolvaptan administration facilitated a reduction in
diuretic doses and oral sodium supplementation.
Conclusions: Our findings suggest that Tolvaptan can effectively
correct hyponatremia in pediatric patients with heart failure.
The improvements in serum sodium levels and urine output indi-
cate the potential utility of Tolvaptan in managing hyponatremia
in this population. Further research is needed to assess its safety and
efficacy in a larger pediatric heart failure population.

Keywords: tolvaptan, hyponatremia, heart failure, diuretics,
urine output
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The assessment of novel biomarker – galectin-3 in children
with congenital heart defects and heart failure in preop-
erative period
Ewa Smereczyńska Wierzbicka, Radosław Pietrzak and Bożena Werner
Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim:Congenital heart diseases (CHD) are the most
common cause of heart failure (HF) in children. In clinical assess-
ment of HF application of biomarkers and scales is useful. Galectin-
3 is biomarker with proved utility in adults and little research in
children. The aim was to analyze galectin-3 in children with
CHD according to HF progression in preoperative period.
Method: Study included 41 children with CHD listed for cardiac
surgery (aged 1 day to 15 months) and 27 controls. In both groups
a physical examination was performed, medical history was taken,
and galectin-3 was determined. In study group clinical HF scales
(NYHA-Ross, NYHA-Ross adapted by Laer and Reithmann,
NYU PHFI) were used, laboratory tests (NTproBNP and hemo-
globin) and diagnostic studies (echocardiography, chest x-ray)
were performed.
Results: Galectin-3 in study (11,83ng/mL) and control (11,67 ng/
mL) group was not significantly different and didn’t correlate with
variables (age, sex and weight). There was no difference in

galectin-3 between patients with HF compared to those without
or those from control group. Galectin-3 was not a significant pre-
dictor of HF intensity in any scale. Statistical trend was observed in
Ross-Reithmann scale(p=0,058). Highest median galectin-3
(16,38 ng/ml) was in class IV of NYHA-Ross scale. In statistical
model with NTproBNP as second predictor a trend was observed
(p=0,094) with galectin-3 in relation to Ross-Laer scale and both
galectin-3 and NTproBNP were significant predictors of Ross-
Reithmann scale result (p<0,05). Galectin-3 was lower in children
treatedwith propranolol or spironolactone (Figure 1) and higher in
those taking captopril(p<0,05). There was no correlation with
furosemide. There was no relationship between galectin-3 and
increased pulmonary blood flow or enlarged heart on chest x-
ray, LV systolic function and NTproBNP or hemoglobin
concentration.
Conclusions:Galectin-3 in children with CHD before surgery does
not differ significantly from healthy children and is independent of
sex, age and weight. Galectin-3 is lower in children with CHD
treated with spironolactone or propranolol and higher in treated
with captopril. Galectin-3 is not related to hemodynamic disturb-
ances in chest x-ray or echo. Galectin-3 does not differentiate HF
intensity in children with CHD assessed in HF scales.

Keywords: Galectin-3, heart failure, congenital heart diseases
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Analysis of novel biomarker– galectin-3 in relation to
postoperative arrhythmia and arrhythmia risk factors in
children with congenital heart defects
Ewa Smereczyńska Wierzbicka, Radosław Pietrzak and Bożena Werner
Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland

Background and Aim: Cardiosurgery is crucial phase of congenital
heart disease (CHD) treatment in children. Arrhythmia is impor-
tant death risk factor in postoperative periodwithmost severe form
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being junctional ectopic tachycardia. However, there are known
risk factors of postoperative arrhythmia (i.e Aristotle Basic Score
(ABS) for congenital heart surgery, cardiopulmonary bypass time
(CBT), aortic crossclamp time (ACT), deep hypothermia time
(DHT), intensive care unit (ICU) stay and mechanical ventilation
time(MVT)), no biomarker being related was found. Galectin-3
has proved utility as risk factor in adults with heart failure or
arrhythmia. The aim was to assess galectin-3 in children with
CHD undergoing cardiosurgery according to arrhythmia and
arrhythmia risk factors in postoperative period.
Method: Study group was 33 children with CHD listed for cardiac
surgery (aged 1 day to 15 months). Control group was 27 healthy
children. In both groups galectin-3 was determined. In the study
group electrocardiography and 48-hours Holter monitoring were
performed. Arrhythmia risk factors were assessed: ABS for con-
genital heart surgery, CBT, ACT, DHT, ICU stay and MVT.
Results: Galectin-3 in the study group in the postoperative period
was 15,87 ng/mL and was statistically significantly higher than in
the preoperative period or in the control group (p < 0,05).
Galectin-3 in the pre- and postoperative period, was not significant
predictor of any type of arrhythmia. Galectin-3 in the pre- and
postoperative period in children affected with JET was not sta-
tistically significantly different than in those without JET. The
analysis revealed that preoperative galectin-3 concentration is sta-
tistically significant predictor of cardiopulmonary bypass time and
aortic crossclamp time (p<0,05) – Figure 1 and 2. Galectin-3 in
postoperative period and arrhythmia risk factors showed no sta-
tistically significant results (p>0,05).
Conclusions:Galectin-3 in the preoperative period is higher in chil-
dren with CHD in whom cardiac surgery is related with longer
cardiopulmonary bypass time and aortic crossclamp time.

Galectin-3 increases in children after cardiosurgery for CHD.
Galectin-3 does not differ in children with arrhythmia in the
post-cardiac surgery period.

Keywords: Galectin-3, arrhythmia, congenital heart diseases

Pulmonary hypertension, heart failure and transplantation

PP-389
Bilateral lung transplantation for pediatric pulmonary
arterial hypertension: Perioperative management and one-
year follow-up
Franziska Diekmann1, Thomas Jack1, Julia Carlens2, Hosan Hasan1,
Philippe Chouvarine1, Nicolaus Schwerk2, Carsten Müller2,
Ivonne Wieland3, Igor Tudorache4, Gregor Warnecke5, Murat Avsar6,
Alexander Horke6, Fabio Ius6, Dmitry Bobylev6 and Georg Hansmann7
1Department of Pediatric Cardiology and Critical Care, Hannover
Medical School, Hannover, Germany; 2Department of Pediatric
Pulmonology, Allergology and Neonatology, Hannover Medical School,
Hannover, Germany; 3Department of Pediatric Hematology and
Oncology, Hannover Medical School, Hannover, Germany; 4Department
of Cardiac Surgery, University Hospital of Zürich, Zürich, Switzerland;
5Department of Cardiac Surgery, University Hospital Schleswig-Holstein,
Kiel, Germany; 6Department of Cardiothoracic, Transplantation and
Vascular Surgery, Hannover Medical School, Hannover, Germany;
7Department of Pediatric Cardiology, Friedrich-Alexander University
Erlangen-Nürnberg, Erlangen, Germany

Background and Aim: Bilateral lung transplantation (LuTx) remains
the only established treatment for children with end-stage pulmo-
nary arterial hypertension (PAH). Although PAH is the second
most common indication for LuTx, little is known about optimal
perioperative management and mid- to long-term clinical
outcomes.
Method: Prospective observational study on consecutive children
with PAH who underwent LuTx with scheduled postoperative
VA-ECMO support at Hannover Medical School from
December 2013 to June 2020.
Results: Twelve patients with PAH underwent LuTx (mean age
11.9 years; age range 1.9–17.8). Underlying diagnoses included
idiopathic (n=4) or heritable PAH (n=4), PAH associated with
congenital heart disease (n=2), pulmonary veno-occlusive disease
(n=1), and pulmonary capillary hemangiomatosis (n=1). The
mean waiting time was 58.5 days (range 1–220d). Three patients
required emergency VA-ECMO cannulation pre-LuTx because
of acute right heart failure/pulmonary vascular crisis, and were
bridged to LuTx on awake VA-ECMO. Intraoperative VA-
ECMO/cardiopulmonary bypass was applied and VA-ECMO
was continued postoperatively in all patients to assist the pres-
sure-unloaded RV and volume-loaded LV. The mean duration
of post-LuTx VA-ECMO support was 185 h (range 73–363 h).
All patients were extubated whilst on ECMO support (awake
VA-ECMO) to avoid pressure and shear stress on the transplanted
lungs. The median postoperative ventilation time was 28h (range
17–145h). Transthoracic echocardiography 12 months after LuTx
showed full and sustained recovery of RV systolic function in all 12
children after bilateral LuTx by means of echocardiographic con-
ventional and strain analysis. All PAH patients are alive two years
after LuTx (median follow-up 53 months, range 26–104 months).
Three-year outcome data are currently under analysis.
Conclusions: LuTx in children with end-stage PAH resulted in
excellent midterm outcomes (100% survival two years
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post-LuTx). Postoperative VA-ECMO facilitates early extubation
with rapid gain of allograft function and sustained biventricular
reverse-remodeling and systolic function after RV pressure
unloading and LV volume loading.

Keywords: lung transplantation, pediatric pulmonary arterial
hypertension, extracorporeal membrane oxygenation (ECMO),
awake ECMO

PP-390
The pulmonary artery banding model of rv pressure load:
hemodynamic and deep cardiovascular phenotyping
reveals complex rna-signatures in rv failure
Georg Hansmann1, Dmitry Bobylev3, Hosan Hasan2, Julie Sørensen
Axelsen4, Asger Andersen4, Philippe Chouvarine2 and
Ekaterina Legchenko2
1Department of Pediatric Cardiology, Friedrich-Alexander-University
Erlangen-Nürnberg, Erlangen, Germany; 2Department of Pediatric
Cardiology and Critical Care, Hannover Medical School, Hannover,
Germany; 3Department of Cardiothoracic, Transplantation and Vascular
Surgery, Hannover Medical School, Hannover, Germany; 4Department
of Cardiology, Aarhus University Hospital, Aarhus, Denmark

Background and Aim:Wepreviously reported RNA regulatory net-
works and expression of genes specific to RV hypertrophy (RVH)
in the non-failing human heart (tetralogy of Fallot vs. VSD; (DOI:
10.1016/j.isci.2021.102232). The aim of this study was the com-
prehensive characterization of both hemodynamics and regulatory
RNA networks in RV pressure overload heart failure in pulmo-
nary artery-banded (PAB) rats.
Method: 4-5 weeks old ventilated male SD rats (body weight 150-
200g) underwent surgical clipping (0.6mm; DOI: doi:10.3791/
58050) of the PA trunk (PAB; n=8), or Sham procedure (no clip;
n=7), followed by suture and extubation. Four weeks after sur-
gery, rats underwent echocardiography (echo), cardiac MRI and
right-left heart catheterization (closed-chest, spontaneously
breathing), followed by heart tissue harvest. We conducted ven-
tricle-specific RNA-Seq of circ-, lnc-, mi- andmRNA to establish
regulatory RNA-networks, as previously developed by our group
(DOI: 10.1016/j.xpro.2021.100769).
Results: PA CW-Doppler velocities were 3.5-5m/s in PAB vs.
<2m/s in Sham rats, indicating proper PA-banding. PAB vs.
Sham rats had greatly elevated RVSP (83 vs. 27 mmHg;
p<0.0001) and RVEDP (11 vs. 5 mmHg; p<0.001), while LV
and aortic pressures were similar (Figure 1). Echo and MRI data
are pending; qualitative imaging and cardiac catheterization indi-
cate RV systolic and diastolic dysfunction, hypertrophy and dila-
tion in PAB vs. Sham rats. RNA-Seq. of competing endogenous

(circ, lnc) RNA, miRNA and mRNA unraveled strong cardiac
induction of pathways associated with apoptosis, DNA damage,
angiogenesis, reduced fatty acid oxidation, increased glycolysis,
hypoxia, reactive oxygen species, and inflammation in PAB vs
Sham rats. The strongest pathological regulation occurred in the
septal hinge points, followed by the RV anterior and LV posterior
walls. Indeed, we found upregulated pro-cardiofibrotic miRNAs
(hinge points: miR-132, miR-21,miR-34a; RV:miR-132, miR-
21; LV: miR-101a, miR-132) and upregulated heart-failure-asso-
ciated miRNAs (hinge points: miR-18a, miR-221, miR-223,
miR-652; RV: miR-18a, miR-221; LV: miR-301a).
Conclusions: This is the most comprehensive, multi-modal charac-
terization of the PAB rat model of RV pressure load, using a new
protocol (body weight, PAB-duration). Such clip-induced PA
trunk-banding produces reliable results with low variance.
RNA-Seq analysis demonstrates complex regulatory networks
in RV pressure overload heart failure affecting cardiac glucose/
lipid metabolism, inflammation, fibrosis, and hypertrophy in the
RV and septal hinge points.

Keywords: Pulmonary artery banding, RNA regulatory net-
works, RV failure, septal hinge point fibrosis, heart failure
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Schematic treatment and weaning algorithm of VA-ECMO treatment after LuTx

All patients were treated according to this interdisciplinary, in-house consensus standard. 
Abbreviations: ECMO, extracorporeal membrane oxygenation; d, day; LuTx, lung 
transplantation.

Experimental setup and catheterization hemodynamics

Figure 1
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PP-391
Single centre experience on the use of rivaroxaban as
thromboprophylaxis in paediatric patients with dilated
cardiomyopathy
Henal Gandhi, Piers Daubeney, Andres Rico Armada,
Apoorva Aiyengar and Sian Bentley
Royal Brompton Hospital, Guy’s and St Thomas’ NHS Foundation
Trust. London, United Kingdom

Background and Aim: Children with dilated cardiomyopathy
(DCM) are at risk of thromboembolism, affecting mortality and
morbidity. Paediatric guidelines recommend ongoing systemic
anticoagulation in the presence of arrhythmias or in the presence
of previous thromboembolism, thrombophilic conditions or ejec-
tion fraction (EF) <25%. Direct Oral Anticoagulants (DOACs)
including rivaroxaban, eliminate monitoring limitations associated
with conventional therapies such as heparin and warfarin and are
preferred for thromboembolism prevention in adults and children.
Published literature on rivaroxaban in children demonstrates a
favourable reduction in venous thromboembolism (VTE) events,
and embolisms in congenital heart disease. Here we report our
centre’s experience using rivaroxaban in children with DCM.
Method: Retrospective case note review of children with DCM
commenced on rivaroxaban between June-August 2023 con-
ducted at a tertiary paediatric cardiac centre. Children were iden-
tified from pharmacy records and relevant clinical data collated
from patient records including echocardiograms, renal and liver
function, full blood count, iron studies and patient reported
adverse effects including bleeding events.
Results: Five children median age 9 years (range 5 months–14
years) with DCM and an initial median EF of 21% (range 12-
23%) were commenced on rivaroxaban for prevention of intracar-
diac thrombus. Dosing for four patients followed the UNIVERSE
study; one patient initiated on dosing for VTE prophylaxis as per
product licensing following a resolved intracardiac thrombus. No
evidence of intracardiac thrombus was seen for any patient during
the 16-week study period. Rivaroxaban continued throughout for
four patients as EF remained consistently <30%. Rivaroxaban was
switched to heparin after 6 weeks for one child due to worsening
left ventricular dysfunction who subsequently died due to this.
Platelets, liver and renal function remained in range; demonstrat-
ing nil adverse effects. Three patients had iron deficiency anaemia;
a common finding in heart failure and were on supplementation
prior to starting rivaroxaban. No adverse effects were reported by
patients.
Conclusions: In a small selection of patients with DCM and poor
function at our centre, rivaroxaban was well tolerated and effective
with no development of intracardiac thrombus or side effects.
However, further studies in a larger study population are required
before this can be recommended routinely.

Keywords: Dilated cardiomyopathy, Heart failure, Paediatric,
Rivaroxaban, Anticoagulation

PP-393
Septal flattening in the absence of a shunt is a poor indicator
of early pulmonary hypertension in preterm infants
Jason Z.H. Chan1, Michelle E. Van Der Laan1, Marcus
T.R. Roofthooft1, Elisabeth M.W. Kooi2 and Rolf M.F. Berger1
1Center of Congenital Heart Diseases, Department of Pediatric
Cardiology, Beatrix Children’s Hospital, University Medical Center
Groningen, University of Groningen, the Netherlands; 2Department of
Neonatology, Beatrix Children’s Hospital, University Medical Center
Groningen, University of Groningen, the Netherlands

Background and Aim: Diagnosing early pulmonary hypertension
(PH) in preterm infants is challenging as invasive validation with
cardiac catheterization is not possible nor desirable. Especially in
the absence of shunts, septal flattening is one of the echocardio-
graphic parameters commonly used to identify PH, although it’s
sensitivity and specificity for diagnosing early PH in these infants
is debated. We aimed to assess the association between septal flat-
tening and tricuspid regurgitation (TR) as indicators of early PH in
preterm infants in the absence of a shunt.
Method: We included preterm infants born with a gestational
age<30 weeks and/or a birth weight<1000 grams born between
October 2015 and June 2020. Infants either underwent echocar-
diographic screening for PH on day 3-10 after birth as part of a
prospective cohort study or on clinical grounds. We defined
PH as the presence of at least one of the following: - A bidirectional
or right-to-left shunt. Phenotype:“persistent pulmonary hyper-
tension of the newborn (PPHN)”; - A left-to-right shunt through
the PDA with low velocity (Vmax<2m/s or Vmax< 3m/s with
septal flattening). Phenotype:“flow-PH” - In the absence of
shunts: Any degree of septal flattening and/or a TR>2.8 m/s or
TR/systolic blood pressure (SBP)>0.5. Phenotype:“PH without
shunt”
Results: Out of 194 included infants, 101 infants (52%) had early
PH; 25 PPHN (13%), 60 flow-PH (31%) and 16 PH without
shunt (8%). PH without shunt was diagnosed based on septal flat-
tening only in all 16 infants. In these 16 infants, reliable TR mea-
surements co-existed in 6 and none were above the pre-defined
threshhold of 2.8 m/s, whereas 2/2 (100%) of reliable TR mea-
surements in the PPHN-cohort and 7/9 (78%) of reliable TR
measurements In the flow-PH cohort were > 2.8 m/s or > 0.5
of SBP.
Conclusions: In the absence of a shunt, we found a poor association
between septal flattening and TR at echocardiography as indica-
tors of early pulmonary hypertension in preterm infants in this
combined prospective and retrospective study. These observations
illustrate the difficulty of diagnosing early PH in preterm infants in
the absence of a shunt. An integrative approach using multiple
echocardiographic measurements may be needed in these patients.

Keywords: Pulmonary hypertension, persistent pulmonary
hypertension of the newborn, preterm infants

PP-394
Physiological-based cord clamping and early oxygenation
in infants with TGA using a new purpose-built resuscita-
tion table: A feasibility study
Jesse A. Weeda1, Arjan B. Te Pas2, Stuart B. Hooper5, Monique
C. Haak4, Nico A. Blom3 and Roel L.F. Van Der Palen3
1Division of Neonatology and Pediatric Cardiology, Department of
Pediatrics, Willem-Alexander Children’s Hospital, Leiden University
Medical Center (LUMC), Leiden, The Netherlands; 2Division of
Neonatology, Department of Pediatrics, Willem-Alexander Children’s
Hospital, Leiden University Medical Center (LUMC), Leiden, The
Netherlands; 3Division of Pediatric Cardiology, Department of Pediatrics,
Willem-Alexander Children’s Hospital, Leiden University Medical
Center (LUMC), Leiden, The Netherlands; 4Department of Obstetrics
and Fetal Medicine, Leiden UniversityMedical Center (LUMC), Leiden,
The Netherlands; 5Department of Obstetrics and Gynecology, Monash
Children’s Hospital, Melbourne, Australia

Background and Aim: Infants with Transposition of the Great
Arteries (TGA), especially with intact ventricular septum (TGA-
IVS), are highly susceptible for developing pulmonary hyperten-
sion (PPHN) after birth. Physiologically based cord clamping (cord
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clamping until after lung aeration has been established; PBCC),
proven beneficial in term infants, leads to a more stable cardio-
vascular adaptation with improved oxygenation. It could therefore
decrease the risk for PPHN in TGA-newborns. We assessed the
feasibility of combining PBCC while administering extra oxygen
immediately after birth.
Method: The stabilisation approach was performed at the Leiden
University Medical Center from January – September 2023.
Newborns with TGA were stabilised on a new purpose-built
resuscitation table (Concord; Figure 1), provided with standard
stabilisation equipment. All newborns received supplemental oxy-
gen (initially 2L High Flow with fraction of inspired oxygen
(FiO2) of 1.0). Cord clamping was performed when the infant
was stable (Heart rate (HR) >100 bpm along with spontaneous
breathing while receiving oxygen therapy) with minimum of 3
and maximum of 10 minutes until cord clamping. Continuous
HR, oxygen saturation (SpO2), 5 and 10-minute Apgar scores
and temperature at admission were determined.
Results: So far, eight infants (75%male) were included, of which 3/
8 (37%) had ventricular septal defects (VSD). Vaginal delivery
occurred in 6/8 (75%), with median (IQR) gestational age of
39 (37-40) weeks and birth weight of 3.3 (2.8-3.5) kg. PBCC
was successful in all 8 infants with cord clamping time of 9.2
(3.8-10.5) min. There were nomaternal or neonatal adverse events
during stabilisation. Preductal SpO2 values were 60% (51-69%),
66% (42-82%) and 79% (76-88%) at 3, 5 and 10minutes after birth.
HR levels were 157 (117-168), 164 (137-180) and 156 (135-170)
bpm, respectively. Following initial stabilisation, all vaginally born
term infants were able to have skin-to-skin contact with their
mother for at least 10 minutes with continuous monitoring and
supplemental oxygen. Two infants (25%) required NO-therapy
for pulmonary hypertension within the first 24 hours after birth.
Conclusions: Combining early oxygenation with PBCC using the
Concord in TGA-newborns is feasible. No adverse events were
observed during stabilisation; HR remained stable, and SpO2
increased gradually with early oxygen supply.

Keywords: Congenital heart disease, Transposition of the Great
Arteries, Physiological-based cord clamping

PP-395
Does ECHO assessment correlate with invasive haemo-
dynamics in paediatric restrictive cardiomyopathy?
Jonathan Searle
Department of Cardiology, Great Ormond Street Hospital, London, UK

Background and Aim: Restrictive physiology in primary cardiomy-
opathy presents a significant challenge to monitor paediatric
patients. Longitudinal assessment of left ventricular (LV) diastolic
function and right heart pressures is key to offering our patients
optimal treatment, prognostication, and timing transplant listing.
The gold standard is use of invasive haemodynamics, performed
at regular intervals. Transthoracic echocardiography (TTE) how-
ever is far more accessible, presents no anaesthetic risk and is rou-
tinely performed in the outpatient setting. Whilst TTE assessment
is well validated in primary pulmonary hypertension, only a single
small study evidences its use in restrictive disease.
Method: This single-centre, retrospective study aims to review data
from all those undergoing cardiac catheterisation, between 2019-
2023, for either primary restrictive or hypertrophic cardiomyopa-
thy with restrictive physiology. Comparison is made between
these data and concurrent TTE assessment. Right heart pressures
are compared to tricuspid regurgitation maximal velocity
(TR-Vmax) and pulmonary regurgitation end-diastolic velocity

(PR-EDV). LV end-diastolic pressure (LV-EDP) or pulmonary
capillary wedge pressures (PCWP) are compared to atrial area,
inflow dopplers and tissue doppler parameters.
Results: Thirty-eight diagnostic catheter studies were undertaken
in 24 patients during the study period. Eighteen utilisedMRI flow
data. TR-Vmax was measurable with good doppler trace on 71%
of occasions, with strong correlation between ECHO-derived and
invasive estimates of systolic PAP (r=0.82, p<0.001). Nomeasure-
ment of TR-Vmax <3.0m/s correlated with transpulmonary gra-
dient above 10mmHg or indexed pulmonary vascular resistance
<3.0WU.m^2. TR-Vmax was not measurable however in 4
patients with abnormal invasive measurements. Of these, 3 data-
points showed elevated PR-EDV (>1.6m/s), the other was also
not measurable. Septal E/e’ was measurable at 80% of opportuni-
ties, though only showed moderate correlation with PCWP or
LV-EDP as measured (r=0.53, p<0.005). 74% of those with nor-
mal septal E/e’ (<14) still had elevated LV-EDP (>10mmHg).
Conclusions: This represents the largest validation study for the use
of TTE to monitor right heart pressures in paediatric cardiomy-
opathy with restrictive physiology. Where measurable, TR-
Vmax offered useful estimates of systolic pulmonary artery pres-
sures, and values under 3.0m/s correlated with normal pulmonary
vascular resistance. Other measures, including indexed atrial area,
pulmonary venous and mitral inflow dopplers, correlated poorly
with corresponding invasive measures, so questioning their clinical
use.

Keywords: Restrictive, cardiomyopathy, pulmonary, pressures,
echo

PP-396
Right ventricle and pulmonary artery flow dynamics by
blood speckle tracking echocardiography in neonates with
pulmonary hypertension
Jose Carlos Aldana Aguirre1, Pablo Perez Lopez2, Wei Hui1,
Matthew Henry1, Solveig Fadnes3, Siri Ann Nyrnes3, Amish Jain4 and
Luc Mertens1
1Division of Cardiology, Department of Pediatrics, The Hospital for Sick
Children, University of Toronto, Toronto, Canada; 2Hospital Puerta de
Hierro Majadahonda, Madrid, Spain; Faculty of Medicine, Universidad
Autonoma de Madrid, Spain; 3Department of Circulation and Medical
Imaging, Norwegian University of Science and Technology (NTNU),
Trondheim, Norway; 4Department of Pediatrics, Mount Sinai Hospital,
Toronto, Canada

Background and Aim: Pulmonary hypertension of the neonate
(PHTN) can lead to hypoxic respiratory failure and cardiovascular
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dysfunction. It is associated with altered cardiovascular flow
dynamics. The objective of this study is to assess the right ventricle
(RV) and pulmonary artery flow dynamics in neonates with
PHTN and compare them to healthy controls using Blood
Speckle Tracking echocardiography (BST).
Method: In total 36 controls and 16 PPHN neonates were included
in the study. Echocardiography was performed within 72 hours
after birth. BST data were acquired using a 12MHz probe on
the apical four-chamber and high-parasternal short-axis views
using E95 ultrasound scanner (GE Healthcare, USA). BST param-
eters analyzed off-line using custom-made software (Pyusview,
NTNU, Norway). Analysis included energy loss (EL), vortex
complexity (VC), vorticity (VO). Conventional functional param-
eters included right ventricular (RV) fractional area change
(RVFAC), tricuspid annular plane excursion (TAPSE), and RV
longitudinal strain. Differences between the groups were assessed
using non-parametric statistical tests.
Results: The neonates with PHTN were more frequently males,
had lower Apgars and all were on mechanical ventilation. The
most common etiology for PHTN was meconium aspiration syn-
drome (MAS). Compared to normal controls, neonates with
PHTN had significantly higher average RV systolic EL (0.0433
vs 0.0119 mW/m, p=0.043); and higher average and maximal sys-
tolic VO (0.3602 vs 0.1616 Hz, p=0.037and 2.06 vs 1.10 Hz,
P=0.024). Compared to controls, neonates with PHTN had
higher maximal PA diastolic EL (0.3940 vs 0.0666 mW/m,
p=0.047). VC in the RV and PA was significantly higher in
PHTN. Conventional RV functional parameters were lower in
neonates with PHTN (Tables 1 and 2).
Conclusions: PHTN is associated with altered flow dynamics in the
RV and in the PA. In both structures there is a more turbulent flow
pattern represented by the higher vortex complexity. In the RV
this mainly occurs in systole while in the PA this is mainly observed
in diastole. The abnormal diastolic PA blood flow is likely related
to increased pulmonary vascular resistance or ductal flow. This will
need further evaluation in future studies.

Keywords: pulmonary hypertension, echocardiography, blood
speckle tracking, neonates

PP-397
Preventing permanent pacing in paediatric heart
transplantation with theophylline
Jose Ignacio Camuña Correa1, Cristina Núñez Carretero1, María
Pilar De Castro Vecino1, Patricia Alonso Rivero1, Francisco
Javier Rodríguez Represa2, Nuria Gil Villanueva1 and Manuela
Camino López1
1Department of Paediatric Cardiology, Gregorio Marañón Hospital,
Madrid, Spain; 2Department of Paediatrics, Gregorio Marañón Hospital,
Madrid, Spain

Background and Aim: Bradyarrythmias are a common early compli-
cation after heart transplantation (HT), mostly sinus node dysfunc-
tion (SND). Biatrial anastomosis, older donors, prolonged
ischaemic time, donor-recipient somatometric discordance and
antiarrhythmic drugs are risk factors. Theophylline, an adenosine
antagonist, has been used successfully in adults to facilitate chrono-
tropic support withdrawal and prevent permanent pacemaker
implantation (PPMI). We aim to present a paediatric case of pre-
vention from PPMI after HT using theophylline.
Method: We reviewed the data and reported the case.
Results: We present a 16-year-old female with history of cyto-
megalovirus infection with pericarditis and severe allograft vas-
culopathy 4 years after her first HT, received for genetic
dilated cardiomyopathy. Treatment with tacrolimus, steroids
and mycophenolate, switched to sirolimus after vasculopathy
diagnosis. Negative HLA antibodies. No history of arrhythmias
or antiarrhythmic drugs use. She underwent second HT from
a young donor, without donor-recipient weight discordance.
Shumway-Lower technique was used, with 170 minutes of
ischaemic time. Induction therapy was thymoglobulin, myco-
phenolate, steroids and tacrolimus. The allograft showed atrio-
ventricular desynchrony and heart rate of 100 bpm from nodal
origin since surgery, suspecting SND. She needed transient pace-
maker until fifth day after surgery and isoprenaline until tenth
day, presenting 60bpm after withdrawal. Despite, she was dis-
charged from paediatric intensive care the eleventh day without
other mayor complications. On the cardiology ward she main-
tained 35-50bpm, without pauses or syncope but showing dysp-
noea during rehabilitation. Theophylline was started on twenty-
third day (200mg bid, increased to 300mg bid three days after,
reaching adequate levels of 14μg/ml), maintaining 50-80bpm.
She suffered minor side effects such as mild tremor and sleep dis-
turbance, but she could do rehabilitation without symptoms.
Heart biopsies on eighth and twenty-fifth days without rejection.
She was discharged on thirty-third day. She recovered sinus
rhythm the fourth month with good response to exercise, proved
by 24h ECG Holter monitoring. Then, theophylline was gradu-
ally withdrawn and suspended three months after. Followed up
to eighteenth month, she maintains 65bpm sinus rhythm at rest,
without symptoms and functional class I.
Conclusions: SND is a complication after HT in children with risk
factors. Theophylline could be an alternative to PPMI to treat early
post HT SND in children.

Keywords: Paediatric heart transplant, bradyarrhythmias, sinus
node disfunction, permanent pacemaker, theophylline

PP-398
Diagnostic yield of routine biopsies in a pediatric heart
transplant collective
Julian Heno, Sabine Greil, Doris Luckner, Erwin Kitzmüller,
Matthias Beichl and Ina Michel Behnke
Department of Pediatric Cardiology, Pediatric Heart Center Vienna,
University Hospital for Children and Adolescent Medicine, Medical
University of Vienna, Austria

Background and Aim:Routine endomyocardial biopsies (EMB) are
part of the standard of care in pediatric heart transplantation,
although the set intervals vary between transplant centers. In
patients beyond infancy, routine biopsies are usually carried out
four weeks, six months to one year and every five years after trans-
plantation at our center. As possible less invasive alternatives begin
to arise, we set out to evaluate the results of routine versus clinically
indicated biopsies.
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Method: Biopsies carried out over the course of 6.5 years at our
pediatric heart transplant center were retrospectively analyzedwith
regard to indication and therapeutic consequence.
Results: 122 biopsies were done in 48 organ recipients. Of 17/
122 (14%) biopsies indicated by clinical suspicion of acute rejec-
tion, 47% showed histopathological signs of rejection and 30%
had therapeutic consequences (number needed to treat = 3.4),
13% had incipient histopathological transplant vasculopathy.
105/122 were surveillance biopsies, 46 of which were carried
out after recent transplantation (<6 weeks) or as follow-up after
recent rejection and had a diagnostic yield of 54%, with
therapeutic consequences in 17% and vasculopathy in 2%. Of
the remaining routine biopsies (n = 59), 87% showed no rejec-
tion and in the residual 13% only mild cellular or humoral rejec-
tion was detected (1R, AMR1); signs of vasculopathy were
found in 3%.
Conclusions: In our pediatric heart transplantation center, indica-
tion biopsies as well as biopsies after recent transplantation or rejec-
tion had a high diagnostic yield during the observation period,
corresponding to a number needed to treat of 3.4 and 5.8, respec-
tively. Routine biopsies detected mild rejection or incipient
histopathological transplant vasculopathy. Intensified risk manage-
ment was necessary in a fraction of cases but did not result in pro-
found changes of immunosuppression. Despite EMB being the
gold standard to detect rejection after HTX, the number of routine
biopsies in post-transplant care can possibly be reduced further by
non-invasive measures, if there is evidence of adequate sensitivity
and specificity in the pediatric age group.

Keywords: heart transplantation, rejection, biopsy, surveillance
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Torque-teno viral load - a new tool to predict donor-
specific antibodies in pediatric heart transplantation
recipients
Julian Heno, Sabine Greil, Doris Luckner, Viktoria Haslinger and
Ina Michel-Behnke
Department of Pediatric Cardiology, Pediatric Heart Center Vienna,
University Hospital for Children and Adolescent Medicine, Medical
University of Vienna, Austria

Background and Aim: In pediatric solid organ transplantation, indi-
vidual clinical immunosuppression varies despite standardized and
trough level controlled immunosuppressants. Assessment of
Torque-Teno virus (TTV) has recently been proposed as a surro-
gate parameter for this purpose. We report the first worldwide
experience with TT viral load in pediatric heart transplant
recipients.
Method: We retrospectively evaluated TT viral load in pediatric
heart transplant recipients over the course of 6.5 years at our pedi-
atric heart transplant center regarding the development of donor-
specific antibodies (DSA) and biopsy-proven rejection.
Results: 360 TTVmeasurements from 43 pediatric heart transplant
recipients were analyzed. Median viral load was 107 copies/mL
±1.8 (IQR 5-8, range 0-10). Patients who developed donor-spe-
cific antibodies had significantly lower TTV values. This was also
true for those with biopsy-proven humoral or cellular rejection.
Multivariate regression uncovered TTV levels as the leading pre-
dictor for DSA development. Patients with TTV log10 levels of 5
or less had a threefold increased relative risk for DSA development

compared to those with TTV of log10 of 7 or more (Odds Ratio
7.15).
Conclusions: We evaluated TTV as a possible surrogate parameter
for individualized guidance of immunosuppression over a period
of 6.5 years in our pediatric heart center in an observational study.
Data suggest that patients with TTV log10 levels of less than 6 are
at a significantly increased risk for DSA development and allograft
rejection independent of tacrolimus trough levels.

Keywords: transplantation, rejection, donor-specific antibodies,
immunosuppression, Torque-Teno, surveillance
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Impaired pulmonary circulation and right ventricular
function in trisomy 18 with ventricular septal defect after
pulmonary artery banding
Kanta Kishi1, Shintarou Nemoto2, Noriyasu Ozaki1,
Yutaka Odanaka1, Atsuko Ashida1, Hayato Konishi2, Akiyo Suzuki2

and Akira Ashida3
1Division of Cardiology, Department of Pediatrics, Osaka Medical and
Pharmaceutical University, Takatsuki, Japan; 2Department of Thoracic
and Cardiovascular Surgery, Osaka Medical and Pharmaceutical
University, Osaka, Japan; 3Department of Pediatrics, Osaka Medical and
Pharmaceutical University, Takatsuki, Japan

Background and Aim: Surgical cardiac intervention improves the
outcomes of Trisomy 18 (T18) with ventricular septal defect
(VSD). The outcome after palliative surgery, such as pulmonary
artery banding (PAB), remains poorer than that after corrective
surgery. One of the causes of death in T18 is cardiac issues, includ-
ing pulmonary hypertension and heart failure. The hemodynamic
impairments could remain even after PAB in T18. We aimed to
clarify the hemodynamic issues after PAB in T18.
Method: This retrospective study was conducted at a single insti-
tute. Infants with VSDwho underwent PAB before corrective sur-
gery between 2009 and 2022 were included. Infants with genetic
disorders other than T18 were excluded. We divided the infants
into two groups, normal karyotypes (NK) and T18, and compared
the parameters of cardiac catheterization before corrective surgery
and clinical backgrounds between the two groups.
Results: Seventeen NK infants and 21 T18 infants were included.
The age at PAB and circumference of the PAB did not differ
between the two groups. The age of the T18 group at corrective
surgery was higher than that of theNK group, but the bodyweight
was similar between the two groups. Regarding the parameters of
cardiac catheterization, mean pulmonary arterial pressure (mPAP),
pulmonary vascular resistance index (PVRi), and right ventricular
end-diastolic pressure (RVEDP) were significantly higher in the
T18 group compared to the NK group. (mPAP: 23.7 +/- 1.5
vs. 18.5 +/- 6.3 mmHg, p=0.0265, PVRi: 3.49 +/- 0.34 vs
2.19 +/- 0.38 WU*m2, p=0.0152, RVEDP: 10.6 +/- 0.6 vs
7.6 +/- 0.6 mmHg, p=0.0008, representing mean +/- SD) The
Qp/Qs ratio and the parameters related to left ventricle and sys-
temic circulation were not different between two groups. The
NT-proBNP levels were higher in the T18 group than in the
NK group. (3284.2 +/- 2817.1 vs 528.7 +/- 555.8 pg/ml,
p=0.0007) The relation between mPAP and RVEDP (r=0.571,
p=0.0001), RVEDP and NT-proBNP (r=0.550, p=0.0006) indi-
cated the significant positive correlations.
Conclusions: In T18, mPAP and PVRi were still elevated even after
PAB, accompanied by RVEDP and NT proBNP elevation.
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Persistent pulmonary circulation impairments with right ventricu-
lar dysfunction remain in T18 after PAB.

Keywords: Trisomy 18, pulmonary artery banding, right ven-
tricular dysfunction, pulmonary hypertension, cardiac surgery
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Initial experience with the molecular microscope diag-
nostic system (MMDX-HEART) in paediatric heart
transplant recipients – a case series
Karel Koubský1, Ondřej Materna1, Petra Hrubá2, Lenka Hošková3 and
Jan Janoušek1
1Children’s Heart Centre, 2nd Faculty of Medicine, Charles University in
Prague and Motol University Hospital, Prague, Czech Republic;
2Transplant Laboratory, Institute for Clinical and Experimental
Medicine, Prague, Czech Republic; 3Department of Cardiology, Institute
for Clinical and Experimental Medicine, Prague, Czech Republic

Background and Aim: The Molecular Microscope Diagnostic
System for heart transplantation (MMDx-Heart) uses microarrays
to measure biopsy-based gene expression and ensembles of
machine learning algorithms to interpret the results and compare
each new biopsy to a large reference set of earlier biopsies. MMDx
assesses T cell–mediated rejection (TCMR), antibody-mediated
rejection (AMR), parenchymal injury, and atrophy-fibrosis, con-
tinually “learning” from new biopsies (Halloran PF, Madill-
Thomsen KS. The Molecular Microscope Diagnostic System:
Assessment of Rejection and Injury in Heart Transplant
Biopsies. Transplantation. 2023;107(1):27-44.). The aim was to
summarize initial experience with MMDx-Heart in paediatric
patients and to evaluate the impact ofMMDx results on their clini-
cal management.
Method: A single-centre retrospective analysis of MMDx results
(November 2022 – November 2023). An additional sample for
MMDx was taken during each endomyocardial biopsy in patients
after heart transplantation. After obtaining standard results (histol-
ogy, donor specific antibodies), MMDx was performed only in
patients with discrepancies between clinical (echocardiography,
haemodynamic parameters) and histological findings. A compari-
son was made between the classification of rejection using standard
methods and MMDx, taking into account the impact on further
patient management.
Results:MMDx tests were performed in 3 patients (multiple biop-
sies in each). In patients 1 and 2, rejection was suspected from his-
tology in the context of favourable clinical findings. Despite a
grade 2R TCMR in one patient and a grade pAMR1 (H+) in
the other one, MMDx showed no definite rejection in both,
resulting in less anti-rejection treatment than histology would have
directed. No deterioration occurred in both. Patient 3 had a his-
tory of persistent AMRand low-yield histology showed no signifi-
cant rejection. MMDx demonstrated severe AMR and resulted in
a more aggressive anti-rejection treatment.
Conclusions: MMDx results influenced the treatment substantially
in all 3 patients in whom the method was performed. MMDx-
Heart can improve the diagnosis of rejection from endomyocardial
biopsies after heart transplantation. It may be particularly advanta-
geous in children, where the number of biopsies is more limited
than in adults. MMDx-Heart is now available in Europe.

Keywords: heart transplantation, rejection, microarray, mRNA
expression
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Marfanpower: results of a home-based cardiorespiratory
and muscle rehabilitation program for children and young
adults with marfan syndrome
Aitor Guitarte Vidaurre, Fernanda Bajanca, Maud Langeois,
Eric Garrigue, Bertrand Chesneau, Yves Dulac and Thomas Edouard
Reference Center for Marfan Syndrome and Related Diseases, Children’s
Hospital, Toulouse University Hospital

Background and Aim:Marfan syndrome (MFS) is a rare genetic dis-
ease leading to a multisystem damage related to connective tissue
fragility. Chronic fatigue and decreased physical endurance are
almost constant complaints of patients with MFS, whose muscular
mass is reduced from childhood. Muscle mass worsens through
adolescence, which could explain the bone mass deficit observed
in this population. We hypothesize that a personalized exercise
rehabilitation program will improve general fitness and quality
of life of these patients.
Method: Self-controlled study with a 6-month home-based cyclo-
ergometer and muscular strengthening personalised rehabilitation
program based on first ventilatory-threshold. Baseline evaluation
was performed 3months prior to the start of the rehabilitation pro-
gram (control-phase), then at the beginning of the rehabilitation
program and at 6 months, with a mid-term evaluation at 3months.
Results: We included 28 Marfan or associated syndrome patients
between 7 and 20 years (mean 12.8±3.69 years), of which 11 were
females, with a mild aortic dilatation for 50% (mean z-score +2,4),
no major valvopathy, no cardiac impairment and a history of
pneumothorax for 3 of them; most where under preventive
beta-blocker treatment (93%). After a 6-month rehabilitation pro-
gram no progression in aortic diameters was found. Significant
improvement in first ventilatory-threshold was achieved (mean
17.83 to 22.37 mL.min-1.kg-1; p=0.035), alongside an increase
in maximal sustained workload with a mean +24.5 Watts
(CI95%= [17.37; 31.63]; p<0.001) associated to a small but signifi-
cant increase in VO2 (+131.58 ml.min-1; CI95%= [30.17;
232.99]; p=0.016), whereas maximal heart rate at effort was
reduced by 29.95 bpm (CI95%= [16.17; 43.73]; p<0.001).
Muscular strength gain was shown both by dominant hand-grip
(mean +4.3 kg; CI95%= [2.45; 5.2]; p<0.001) and dominant
leg strength (+67.33 Nm; CI95%= [25.08; 109.59]; p=0.005).
Overall, QoL of participants improved.
Conclusions: Young patients with Marfan or associated syndromes
can safely benefit for a home-based rehabilitation program person-
alised according to their baseline capacities, improving both their
overall fitness, muscular strength and cardiovascular health; which
may have a favourable impact in their QoL.

Keywords: Rehabilitation, Marfan Syndrome, Sport, CPET,
Muscular strength, Quality of Life
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Does severity of congenital heart defects has an impact on
growth?
Alexandra Kiess1, Ruth Gausche2, Christoph Beger2, Roland Pfaeffle3,
Christof Meigen4, Ingo Daehnert5 and Wieland Kiess3
1Department of Child and Adolescent Medicine, University Hospital Jena,
Am Klinikum 1, 07747 Jena, Germany; Heart Center Leipzig,
Department of Pediatric Cardiology, Faculty of Medicine, University of
Leipzig, Strümpellstraße 39, 04289 Leipzig, Germany; 2CrescNet
Database, University of Leipzig, 04103 Leipzig, Germany; 3Hospital
for Children and Adolescents, University of Leipzig, 04103 Leipzig,
Germany; 4LIFE-Child-Leipzig Research Center for Civilization
Diseases, University of Leipzig, 04103 Leipzig, Germany; Department
of Women and Child Health, Center for Pediatric Research, Leipzig
University, Liebigstr. 20a, 04103, Leipzig, Germany; 5Heart Center
Leipzig, Department of Pediatric Cardiology, Faculty of Medicine,
University of Leipzig, Strümpellstraße 39, 04289 Leipzig, Germany

Background and Aim: Treatment options and therefore, general
health in childrenwith congenital heart disease (CHD) got increas-
ingly better over the last decades. Growth is an important marker
to evaluate healthy development in childhood and adolescence,
especially in patients with chronic diseases. This study aimed to
evaluate the somatic development in children with CHD com-
pared to their healthy peers in Germany.
Method: Retrospective, longitudinal analysis of standardized mea-
surements of height, weight, and head circumference of children
with CHD aged 0 to 18 years (n=18027) were conducted by using

the national computerized CrescNet database. These data were
compared to the data of healthy children and adolescents from
the same geographic region. Inclusion was based on the ICD-
10 codes for CHD, patients with other growth altering diseases
or medications were excluded. Cardiac defects were grouped into
mild, moderate, or severe according to severity of the disease.
Results: Preliminary results show an impact of the severity of the
heart defect on the height, final height, weight, and head circum-
ference of the patients. Comparison with predicted height accord-
ing to parental height was made where available. Specific analyses
were made for different heart defects including single ventricles
and transposition of the great arteries. Furthermore, somatic devel-
opment of patients with atrioventricular septal defects (AVSD)
with and without Down´s Syndrome in comparison with children
with Down´s syndrome and without heart defects was studied.
Final results will be presented at the meeting.
Conclusions: Despite good overall outcomes and better survival
rates, growth as a marker of healthy development in children with
CHD can still be altered and should be closely monitored to offer
possible treatments.

Keywords: growth, somatic development
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Sudden cardiac arrest reveals predictable double “Double
hit”
Alexandra Kiess1, Christian Schuerer1, Klara Mueller2, Natja Liebers1,
Richard Biedermann1, Claus Doerfel1 and Roman Gebauer3
1Department of Child and Adolescent Medicine, University Hospital Jena,
Am Klinikum 1, 07747 Jena, Germany; 2Institute of Human Genetics,
University Hospital Jena, Am Klinikum 1, 07747 Jena, Germany;
3Heart Center Leipzig, Department of Pediatric Cardiology, Faculty of
Medicine, University of Leipzig, Strümpellstraße 39, 04289 Leipzig,
Germany

Background and Aim: Clinical CASE: We report on a 4-year-old
boy who survived sudden cardiac arrest due to ventricular tachy-
cardia. The previously healthy and normally developed child had a
witnessed arrest related to activity/excitement. Immediately per-
formed bystander cardiopulmonary resuscitation over 8 minutes
was continued by paramedics. The initial rhythm revealed ven-
tricular tachycardia. After defibrillation return of spontaneous cir-
culation was established. ECG monitoring showed severely
prolonged QTc intervals above 600 ms, which did not normalize
after correction of an initially seen hypokalemia. Monitor and
12-lead ECG also showed T alternans and PVCs with R-on-T
phenomenon. The diagnosis of Long QT Syndrome was made
clinically according to the Schwartz-Score and the child was
started on propranolol. Under beta blockade no further cardiac
events occurred. In a shared-decision making process
with the family the indication for a secondary-prophylactic
ICD-implantation was confirmed.
Method: Family counseling and genetics:
Results: Next-Generation-Sequencing (NGS)-based panel diag-
nostics revealed a “double hit” situation in the index patient with
compound heterozygosity in the KCNQ1 gene: a rare missense
mutation (c.613G>A, p.(Val205Met)) and a rare nonsense
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mutation (1344dup, p.(Glu449Argfs*14)). Genetic testing of first-
degree relatives was performed and showed one of the KCNQ1
mutations in each parent, who clinically both presented with
borderline QTc andmild repolarization abnormalities. Of two sib-
lings, one showed the same “double hit” situation with bothmuta-
tions and phenotypically a QTc >500ms, the other one was
genotypically and phenotypically unaffected. The affected sibling
was started on beta blocker therapy prior to the genetic test result
due to the severely abnormal ECG. Additionally, in retrospect
both affected children had shown fetal bradycardia, which had
not been followed up postnatally.
Conclusions: Take home messages: “Double hit” mutations in
LQTS can cause severe phenotypes with early manifestation.
Timely clinical and genetic testing in familymembers of confirmed
LQTS patients is mandatory. Early warning signs like fetal brady-
cardia should be followed up consequently.

Keywords: LQTS, compound heterozygosity
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The use of an apple watch for the oxygen saturation
measurement in cyanotic heart disease
Angelika Weis, Martin Leroy, Christian Jux, Stefan Rupp and
David Backhoff
Pediatric Heart Center, Pediatric Cardiology, Justus-Liebig University
Giessen, Germany

Background and Aim: Accurate measurement of transcutaneous
oxygen saturation (tSO2) is of upmost importance for the assess-
ment of cyanosis in congenital heart disease. Aim of this study was
the evaluation of a supplementary tSO2 measurement with an
Apple watch® in children with cyanotic heart disease.
Method: During a six minute walk test (6MWT), measurement of
tSO2 was performed simultaneously with an oximeter (Nellcor,
Medtronic, USA) and an Apple watch® Series 7 (Apple inc,
USA) in 36 children with cyanotic heart disease.
Results:Median age was 9.2 (IQR 5.7-13.8) years. tSO2 measure-
ment with the Apple watch®was possible in 35/36 and 34/36 sub-
jects before and after 6MWT, respectively. Children, in whom
Apple watch® measurement was not possible, had a tSO2 <
85% on oximeter. Before 6MWT, median tSO2 was 93 (IQR
91-97) % measured by oximeter and 95 (IQR 93-96) % by the
Apple watch®. After a median walking distance of 437 (IQR
360-487) m, tSO2 dropped to 92 (IQR 88-95, (p< 0.001)) %
by oximeter and to 94 (IQR 90-96, p=0.013) % measured with
the Apple watch®.
Conclusions: In children with mild cyanosis measurement of tSO2
with an Apple watch® showed valid results if tSO2 was > 85%. In
this setting, assessment of tSO2 at home with the apple watch®
could be helpful for patients and their families. In children with
severe cyanosis tSO2 measurements with the Apple watch® were
not reliable and thus not helpful. Overall, there was a small but

significant tendency for the Apple watch to display higher oxygen
saturations compared to the medical oximeter.

Keywords: cyanotic heart disease, apple watch, oxygen measure-
ment, children with cyanotic heart disease
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Cardiopulmonary function in pediatric post-covid-19: a
controlled clinical trial
Isabelle Schöffl1, Sven Dittrich1, Rafael Heiß2, Ferdinand Knieling3,
Roman Raming3 and Annika Weigelt1
1Department of Pediatric Cardiology, University of Erlangen-Nürnberg,
Germany; 2Institute of Radiology, University of Erlangen-Nürnberg,
Germany; 3Department of Pediatrics, University of Erlangen-Nürnberg,
Germany

Background and Aim: The importance of post-COVID-19 in adults
has been recognized in many publications. However, in children,
all studies are limited to surveys and chart analyses. Especially
objective data in the form of CPET are still scarce. This study
therefore aims to investigate the cardiopulmonary effects of
post-COVID-19 on children and adolescents in order to objectify
the symptoms of post-COVID-19 in children. This is the first
study to evaluate cardiopulmonary exercise data in children after
infection with SARS-CoV-2.
Method: In the FASCINATE study (a cross-sectional study) chil-
dren fulfilling the criteria of post-COVID-19 and children who
showed no signs of post-COVID-19 after infection with
SARS-CoV-2 underwent cardiopulmonary exercise testing on a
treadmill. A questionnaire with regards to physical activity before,
during and after the infection with SARS-CoV-2 was completed.
Results: We were able to recruit 20 children suffering from post-
COVID-19 (mean age: 12.8 ± 2.4 years, 60% females) and 28 chil-
dren after SARS-CoV-2 infection without symptoms of post-
COVID-19 (mean age: 11.7 ± 3.5 years, 50% females). All partic-
ipants completed a maximal treadmill test with a significantly
lower in the post-COVID-19 group (37.4 ± 8.8 ml/kg/min vs.
43.0 ± 6.7 ml/kg/min). This significant difference was limited
to the female group. This significance did not persist when com-
paring the achieved percent of predicted norms. No other param-
eters (O2pulse, peak VE, VE/VCO2) showed any significant
differences. The only significant correlation proved to be between
and the rest period from physical activity after the infection with
SARS-CoV-2.
Conclusions:This is the first study to investigate post-COVID-19 in
children using objectifiable measurements such as CPET.
Although there was a significantly reduced in the group suffering
from post-COVID-19, this was not true when analyzing the per-
cent of predicted values and was limited to the girls. Furthermore,
no pathological findings with respect to cardiac or pulmonary
functions could be discerned. In light of the significant correlation
between and rest period after infection, deconditioning seems to
be the main cause for the symptoms experienced by children suf-
fering from post-COVID-19.

Keywords: VO2 peak, cardiopulmonary exercise testing, post-
COVID, fitness, exercise capacity, physical activity
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Aerobic physical capacity and health-related quality of life
in children with sickle cell disease
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Perrine Mahé4, Lionel Moulis6, Gregoire De La Villeon5,
Sophie Guillaumont5, Anne Requirand1, Johan Moreau7,
Muriel Lalande4, Marie Christine Picot6, Pascal Amedro8 and
Arthur Gavotto9
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Department, Montpellier University Hospital, 371 Avenue du Doyen
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Epidemiology Unit, Montpellier University Hospital, 34000,
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Heart Modelling Institute, INSERM 1045, Bordeaux University
Foundation, Avenue du Haut Lévêque, 33600, Pessac, France;
9Pediatric Intensive Care Unit, Arnaud de Villeneuve Hospital,
Montpellier University Hospital, 371Avenue duDoyenGiraud, 34295,
Montpellier, France & PhyMedExp, CNRS, INSERM, University of
Montpellier, 371Avenue duDoyenGiraud, 34295,Montpellier, France

Background and Aim: Patients with sickle cell disease are dramati-
cally affected by cardiovascular morbidity. Aerobic fitness is a pre-
dictor of cardiovascular health which correlates and health-related
quality of life. We purpose to evaluate the aerobic capacity by
cardiopulmonary exercise test (CPET) in children and adolescents
with sickle cell disease in comparison with healthy matched con-
trols and to determine the factors (considering HRQoL, level of
physical activity, knowledge of disease) associated with impaired
maximum oxygen uptake (VO2max) in this population.

Method: This prospective cross-sectional controlled study was car-
ried out from 2021 to 2022 in a tertiary care academic institution.
Children and adolescents aged 6 to 17 years with a confirmed diag-
nosis of sickle cell disease were consecutively screened during their
routine follow-up and healthy age and sex-matched controls were
recruited during the same study period. The CPETwas performed
for these 2 groups and study questionnaires included the
PedsQL™ 4.0. questionnaire, the physical activity questionnaire
by Ricci and Gagnon and a sickle cell disease knowledge
questionnaire.
Results: A total of 72 children (24 with sickle cell disease and 48
healthy controls), aged 6 to 17 years old underwent a complete
CPET. Children with sickle cell disease had a poor aerobic capac-
ity, with median VO2max Z-score values significantly lower than
matched controls (-3.55 [-4.68; -2.02] vs. 0.25 [-0.22; 0.66],
P<0.01, respectively), and a high proportion of 92% children
affected by an impaired aerobic capacity (VO2max Z-score<-
1.64). The ventilatory anaerobic threshold was impaired in 71%
of children with sickle cell disease. The VO2max decrease was
associated with the level of anemia, the existence of a homozygote
HbS/S mutation, restrictive lung disease (low forced vital capacity
associated to low total lung capacity) and health-related quality of
life. In multivariate analysis, VO2max Z-score was associated with
hemoglobin level (ß=0.37; 95%CI= [0.01; 0.72]; P=0.04).
Conclusions: Aerobic capacity is poor in children with sickle cell
disease. VO2max decrease is associated with the level of anemia,
the existence of a homozygote HbS/S mutation, lung function,
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a: Median, as well as interquartile range, Minimum and Maximum of the VO2 peak between the 
children suffering from post-COVID-19 and the control group. The difference was significant. b: 
Correlation between the rest period after infection with SARS-CoV-2 in weeks and the VO2 
peak.

VO2max Z-score in the sickle cell disease group and in matched controls

Box plot of VO2max Z-score. The top and bottom of the box represent the first and third 
quartiles. Inside each box, the band represents the second quartile (median). The whiskers
represent the minimum and maximum values. 
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and health-related quality of life. These results represent a signal in
favor of early initiation of cardiac rehabilitation in patients with
sickle cell disease.

Keywords: VO2max, aerobic exercise, heath-related quality of
life, cardiac rehabilitation
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Sport participation in children with congenital heart
disease
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K Hosking1, James E Potts1 and Kathryn R Armstrong1
1Department of Pediatrics (Cardiology), University of British Columbia,
Vancouver, Canada; 2School of Kinesiology, University of British
Columbia, Vancouver, Canada

Background and Aim: Participation in sport benefits the growth and
development of children and can affect activity habits over the life-
span. Children with congenital heart disease (CHD) may be lim-
ited in their ability to participate in sport due to delayed gross
motor development, physiological, psychological, or medical lim-
itations. We sought to understand howmany of our CHD patients
participate in sport.
Method: A single-centre retrospective review (May 2016-October
2023) was conducted in CHD patients with a cardiopulmonary
exercise test (CPET) and an assessment of sport participation.
Criteria for a maximal CPET test included: a respiratory exchange
ratio>1.0, and/or a peak heart rate >200 bpm. VO2peak and HR
z-scores were calculated. Sport participation was recorded based
on frequency, intensity, time, and type and was categorized into
3 groups: Participation (at least 2 days/week); No sport participa-
tion but regular activity; No participation. Frequency tables were
generated. A one-way ANOVA with a Tukey post-hoc test was
used to determine differences between groups. P<0.05 was con-
sidered statistically significant.
Results: Seventy-four CHD patients were included: 8 with aortic
valve disease (no intervention); 12 with coarctation; 6 following
the Ross procedure for aortic valve stenosis; 25 with tetralogy
of Fallot, 11 with transposition of the great arteries; and 12 with
Fontan palliation. Forty-six percent of our study cohort were
involved in sport, 19% regularly attended the gym or achieved
>10,000 steps/day and 35% did not participate in any sport.
There was no difference in HR z-score (-0.77 vs -1.03 vs -
0.73; p≥0.05) or peak HR (190 vs 186 vs 183 bpm; p≥0.05)
for those who participate, do not participate but are active, or those
who do not participate in sport, respectively. VO2peak z-scorewas
different between groups (p=0.002) with the lowest z-score in
those who do not participate in sport compared to those who
do participate in sport (-1.63 vs -0.77; p<0.001).
Conclusions: Thirty-five percent of our patient group did not par-
ticipate in sport and had a lower VO2peak z-score compared to
those who did participate in sport. Understanding the barriers to
sport participation in this population may provide important
insight and direct intervention strategies.

Keywords: Exercise, adolescents, cardiology

PP-411
Cardiological assessment results prior to sports participa-
tion in school-aged children of sports-enthusiastic cities
Bekir Yukcu1, Merve Maze Aydemir2, Hikmet Kıztanır3 and
Taner Kasar4
1Pediatric Cardiology, Giresun Gynecology and Pediatrics Training and
Research Hospital, Giresun, Turkey; 2Pediatric Cardiology, Sirnak State
Hospital, Sirnak, Turkey; 3Pediatric Cardiology, Recep Tayyip Erdogan

University, Rize, Turkey; 4Pediatric Cardiology, Ordu Training and
Research Hospital, Ordu, Turkey

Background and Aim: Sports enhance physical health and fitness in
children, yet also bring potential health risks, including the risk of
sudden cardiac death (SCD) during sports activities, deeply
impacting society. The scope and effectiveness of pre-participation
evaluations in sports remain a globally debated issue. This study,
conducted in three centers in Giresun, Ordu, and Rize in the
Black Sea region of Turkey, aims to assess the health status of chil-
dren before participating in sports, identify risk groups, and and
raise awareness regarding this critical concern.
Method: The study encompassed 2500 children who visited pedi-
atric cardiology clinics for pre-participation evaluation from May
2022 to November 2023. Participants were assessed according to
the American Heart Association (AHA)'s 12-question guideline.
Electrocardiogram (ECG) and echocardiography assessments were
conducted. Exercise tests and rhythm holter were also requested
for some patients. Data included personal and family medical his-
tory, anthropometric features, physical examination, sports his-
tory, and electrocardiographic and echocardiographic
information. Patients with incomplete data were excluded from
the study.
Results:Of the participants, 1687 were male (67.5%) and 813 were
female (32.5%), with a median age of 12.2 years (range 5-18 years).
The most common sports disciplines were football, athletics, taek-
wondo, and swimming. Electrocardiographic abnormalities were
found in 146 cases (5.84%). As a result of the examinations, 32 par-
ticipants (1.28%) were not approved for competitive sports. Three
cases were denied participation due to the diagnosis of long QT
syndrome in basal ECG. Echocardiographic findings of varying
degrees were observed in 220 participants (8.8%), with the most
common findings being mitral valve insufficiency and patent fora-
men ovale. 29 participants with echocardiographic findings (6
hypertrophic cardiomyopathy, 19 bicuspid aorta and aortic root
dilation, 2 aortic valve insufficiency, 2 mitral valve insufficiency)
were not approved for sports participation following the recom-
mendations of the American Heart Association.
Conclusions: While pre-sport cardiac assessment is important in
many aspects, how it should be conducted remains controversial
in the global and Turkish context. The study emphasizes the
importance of pre-sport cardiac assessment aimed at reducing
the risk of SCD. The outcomes of this multi-center study could
guide the development of future guidelines.

Keywords: Sports participation, pediatric, sudden death, cardiac
assessment

PP-412
Cardiopulmonary parameters in patients with tetralogy of
fallot: The reference values for treadmill and cycle
ergometer
Benedetta Leonardi, Federica Gentili, Rosalinda Palmieri,
Michele Lioncino, Giulio Calcagni, Giovanni Antonelli,
Gabriele Rinelli, Gianfranco Butera, Elettra Pomiato, Sonia Albanese,
Ugo Giordano, Giulia Cafiero and Fabrizio Drago
Department of Pediatric Cardiology, Cardiac Surgery and Heart Lung
Transplantation, Bambino Gesù Chil-dren’s Hospital, IRCCS, Rome,
Italy

Background and Aim:Despite successful repair of Tetralogy of Fallot
(rToF) in childhood, the residual pulmonary regurgitation in the
majority of cases leads to right ventricular (RV) dilatation and/or
dysfunction, left ventricular dysfunction and progressive impaired
exercise capacity. Cardiopulmonary exercise test (CPET) has been
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able to assess really the cardiopulmonary function in these patients.
However, although both cycle ergometer and treadmill protocols
are often used interchangeably, there are still uncertainties regard-
ing the “normal” values range for each approach in this population.
Therefore, our aim was to assess the most used parameters in
CPET, divided by sex and method.
Method: All CPET data of asymptomatic rToF patients who had a
cardiac magnetic resonance and perform the test on a cycle ergom-
eter or a treadmill between 2020-2023 were collected.
Results: Four hundred thirty-eight CPET exams (163 treadmill
and 275 cycloergometer) were analyzed. The patients performing
the test using the cycloergometer were slighter older (mean age
22.6±7.7 vs 21.5±8.5 years old). The CMR and CPET parameters
subdivided according to gender and method are shown in Table 1
and 2.
Conclusions:The importance of our study is to provide useful range
values of CPET parameters stratified by method and sex in a wide
population of asymptomatic rToF patients

Keywords: cardiopulmonary exercise stress test, Tetralogy of
Fallot, peak V02
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Mental health in children with congenital heart disease – an
anxiety and depression assessment
Charlotte Konstanze Schoeneburg1, Dr. Laura Willinger1, Prof.
Renate Oberhoffer Fritz1, Prof. Peter Ewert2 and Prof. Jan Müller1
1Department of Congenital Heart Disease and Pediatric Cardiology,
Deutsches Herzzentrum München, Technische Universität München,
Germany & Institute of Preventive Pediatrics, Technische Universität
München, Germany; 2Department of Congenital Heart Disease and
Pediatric Cardiology, Deutsches Herzzentrum München, Technische
Universität München, Germany

Background and Aim: Nowadays, up to 95% of children with con-
genital heart disease (CHD) reach adulthood. This progress is
largely due to medical advances and extensive research on predic-
tors of physical health in children with CHD. However, little is

known about alterations in mental health in this population.
Therefore, the aim of this studywas to examine differences in anxi-
ety and depression between children with CHD and healthy chil-
dren. Additionally, risk factors that may have an impact on the
mental health of children with CHD are examined.
Method: Between August 2022 and October 2023, 123 children
and adolescents (15.1 ± 2.8 years, 47.2% girls) with CHD and
66 healthy controls (12.9 ± 2.9 years, 57.6% girls) were recruited
during routine medical examinations. The Beck-Anxiety-
Inventory and Beck-Depression-Inventory-II were used to assess
the extent of anxiety and depression. Single-factor ANCOVAwas
used to investigate differences in anxiety and depression scores
between the CHD and the control group.
Results: According to published cut-off values, at least a mild form
of anxiety was present in 42.4% of the CHD patients and 29.8%
showed signs of depression. Comparing patients with CHD to
healthy controls adjusted for sex and age, no difference in anxiety
score (CHD: 9.4 ± 9.7 vs. healthy: 7.7 ± 8.5, p=0.200) and depres-
sion score (CHD: 7.9 ± 8.4 vs. healthy: 6.4 ± 7.9, p=0.214) was
found. Multiple linear regressions revealed no significant associa-
tions between anxiety and depression scores and severity of disease
(simple, moderate, complex), number of surgeries, as well as intake
of medication.
Conclusions: Anxiety and depression are common among children
withCHD. Larger sample size studies are needed to establish a clear
comparison with healthy counterparts and to find parameters that
are associated with anxiety and depression to tackle them in inter-
vention studies.

Keywords: congenital heart disease, congenital heart defect,
mental health, anxiety, depression

PP-415
Physiology of long distance diving data in pediatric fin
swimmers
Christian Paech, Michael Weidenbach, Anna Michaelis,
Johannes Weickmann and Saskia Feige
Department of Pediatric Cardiology, Heart Center Leipzig, Leipzig,
Germany

Background and Aim: Swimming and diving are popular recrea-
tional activities. Although, to date, little is known about the
cardiovascular adaption to submersion in children, a current study
reported the first data on the diving reflex as cardiovascular adap-
tion in children in a static protocol. Therefore, the current study
intends to evaluate the effects of dynamic exercise during diving on
the physiology in children.
Method:We used a stepwise apnea protocol with repetitive dives of
25m, 50m and 75m in a cohort of children training in the regional
fin swimming club. Continuous measurement of heart rate, oxy-
gen saturation and peripheral resistance index were done.
Results: Physiologic data and analysis of influencing factors on heart
rate, oxygen saturation and peripheral vascular tone response are
reported.
Conclusions: Preliminary data showed moderate redcution in oxy-
gen saturation in distances more than 25m of diving and only a
mild reduction in heart rate. Furthermore no adverse events or
fatalities were recorded.

Keywords: diving, swimming, children, cardiovascular physiol-
ogy, children
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PP-416
Motor skills in children with and without chronic diseases
Christina Sitzberger, Renate Oberhoffer Fritz and Nicola Stöcker
TUM School of Medicine and Health, Department Health and Sport
Sciences

Background and Aim: Sports motor skills include the essential physi-
cal attributes and competencies necessary for engaging in athletic
activities. These skills encompass a range of aspects, including
strength, endurance, speed, agility, coordination, and stability.
For children with chronic diseases, motor skills hold significant
importance due to their influence on fitness levels, overall well-
being, cognitive advancement, and involvement in everyday tasks.
Additionally, these skills play a role in lowering the risk of addi-
tional chronic conditions and encouraging a lifelong commitment
to physical activity.
Method: At the KidsTUMove summercamp 2023 in Bavaria
Germany, themotor performance of children and adolescents with
chronic diseases, like congenital heart defects and cancer, was mea-
sured using a strength, coordination, agility and a endurance test
(Parts from the German Motoric Test and Munich Fitness Test).
Results: A total of 34 children and adolescents, aged between 6 and
17 years (10.94 ± 2.54) participated. Among them,15 had chronic
diseases.The chronically ill children achieved a statistically signifi-
cant higher number of jumps when jumping back and forth side-
ways (35.67±9.42 vs 26.68±7, 86, p=0.005). Girls with chronic
diseases performed significantly better in sideways jumps (38.37
±6.98 vs 24.44±7.53, p=0.001) and standing long jumps
(146.25±17 vs 118.22±13,71, p=0.002). No statistically significant
differences were observed when comparing the group of boys, as
well as comparing children with heart disease to those with onco-
logical conditions. In comparison to established norm values, 22 of
the children demonstrated average to above-average performance,
while 12 exhibited below-average performance.
Conclusions: The importance of training motor skills in children
with chronic dieseases lies in improving their physical and mental
health, enhancing their quality of life, and reducing the risk of sec-
ondary illnesses. An active lifestyle based on the development of
motor skills can contribute to safeguarding their health in the long
term. Therefore, the training of motor skills should be considered
an integral part of the treatment and support for these children.
While this study demonstrates that children with chronic illnesses
do not perform worse than healthy children, it is nevertheless
important to pursue further research in the area in chronically ill
children and adolescents in order to be able to establish better reha-
bilitation measures.

Keywords: motor skills, chronic diseases,children, physical
activity, health
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Benefits of sports in children with chronic diseases. A
systematic review within the project kidstumove goes
europe-cordially fit
Christina Sitzberger1, Borja Sañudo2, Antonio Sánchez Oliver2,
Jesús Fernández Gavira3, Dominik Gaser1, Miguel Peralta4,
Adilson Marques5, Sofia Papakonstantinou6, Chiara Nicolini7 and
Nicola Stöcker1
1TUM School of Medicine and Health, Department Health and Sport
Sciences; 2Department of Human Motricity and Sport Performance,
University of Seville; 3Department of Physical Education and Sport,
University of Seville; 4CIPER, Faculdade de Motricidade Humana,
Universidade de Lisboa, Lisboa, Portugal; 5ISAMB, Faculdade de
Medicina, Universidade de Lisboa, Lisboa, Portugal; 6CRETHIDEV.

Creative Thinking Development; 7CEIPES. Centro Internazionale per
la Promozione dell’Educazione e lo Sviluppo

Background and Aim: The aim of this study was to identify sports-
based interventions for children and adolescents with chronic dis-
eases (CaAcd) and evaluate their influence on physical, psychologi-
cal, and social well-being. The outcomes of this research will
contribute to the comprehension of the potential advantages of
sports interventions for CaAcd and offer insights for future initia-
tives to enhance their overall health and well-being.
Method: Within the EU-project KidsTUMove goes Europe-cor-
dially fit, a total of 5 partner countries are involved, a systematic
review across eight databases was conducted, adhering to
PRISMA guidelines and employing an extensive search strategy
to locate studies related to sport-based interventions for CaAcd.
The review encompassed randomized controlled trials and obser-
vational studies that emphasized physical and psychosocial
consequences.
Results: A total of 10,123 titles and abstracts were screened, 622
full-text records were reviewed, and 53 primary studies were
included. These studies encompassed 2,384 participants, with an
average of 45 ± 37 participants per study. Among the studies
focused on CaAcd, aged 3 to 18 years, 19% (10 studies) concerned
the attention for deficit hyperactivity disorder, 21% (11) to cerebral
palsy, 30% (16) to autism spectrum disorders, and 17% (9) to
obesity. Other conditions studied included cancer (5), asthma
(1), and cystic fibrosis (1). The interventions involved diverse sports
and physical activities tailored to each specific chronic disease. The
duration and frequency of these interventions varied across studies.
Most studies assessed physical outcomes, such as motor perfor-
mance and physical fitness measures. Psychosocial outcomes were
also evaluated, focusing on behavioral issues, social competencies,
and health-related quality of life.
Conclusions: In summary, sport-based interventions demonstrated
effective improvements in physical and psychosocial outcomes for
CaAcd. These interventions were generally considered safe, and
participants adhered to the prescribed protocols willingly.
Nevertheless, there remains an insufficient amount of evidence
concerning the implementation of these interventions. Future
research should include interventions tailored to address the
common challenges faced by CaAcd, offering a comprehensive
understanding of the impact of sports interventions on those
affected.

Keywords: children, chronic diseases, physical fitness, quality of
life,

PP-418
Single coronary artery in a 14-year old basketball player –
can he be cleared for competitive sports?
Claudia Andrea Jung1, Thomas Mitschke1, Peter Jan Follmann1,
Julian Kaltschmidt1, Michael Bergdolt2, Ronald Peter Handke3 and
Thomas Kriebel1
1Department for Pediatrics and Pediatric Cardiology, Westpfalz-
Klinikum GmbH, Hellmut-Hartert-Str. 1, 67665 Kaiserslautern,
Germany; 2Department for Internal Medicine, Westpfalz- Klinikum
GmbH, Hellmut-Hartert-Str. 1, 67665 Kaiserslautern, Germany;
3Practice for Pediatrics and Pediatric Cardiology Dr. med. R. Handke,
Max-Planck-Str. 7, 54296 Trier, Germany

Background and Aim: A single coronary artery (SCA) is a seldom
anomaly. A right coronary artery arising from the left coronary
artery system is an extremely rare and usually benign variant as long
as an interarterial course can be excluded. The clinical significance
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of this condition in active children though remains unclear as there
has been published an association of sudden cardiac death with
SCA in young competitive athletes.
Method: CASE:
Results: A 14-year-old competitive basketball player presented
with frequent premature ventricular contractions (PVC) in
ECG and Holter-ECG on a sport’s medical examination.
Retrospectively he describes rare episodes of chest tightness as well
as palpitations that usually terminate during exercise. ECG showed
left axis deviation with sinus bradycardia, the PVCs had an inferior
axis and left bundle branch block. Holter ECG in our institution
showed extreme bradycardia of 27 bpm at nighttime with a mean
frequency of 50 bpm as well as 7% monomorphic single
PVC`s with no couplets or salves. Stress test showed 6 single
PVCs at the beginning of exertion and none thereafter.
Echocardiographic findings included a large left ventricle
with a LVEDD of 68mm with a normal shortening fraction of
37%. Subsequently, cardiac MRI suggested a dilative
Cardiomyopathy (LVEDVI 137 ml/m2, RVEDVI 159 ml/m2)
with low but normal biventricular function. Therefore, cardiac
catheterization was performed showing normal hemodynamics
but a single coronary artery arising from the left coronary cusp
and a wide circumflex branch peripherally giving origin to a right
coronary artery with retrograde perfusion. There was no evidence
for ischemia in the subsequent stress echocardiography also.
Histopathologic evaluation gave evidence to a morphologically
normal myocardial structure with no sign for cardiomyopathy
or infection. During invasive electrophysiological study, he
showed no PVCs, therefore no ablation therapy could be per-
formed. The patient was then treatedwith Propranolol and cleared
for sports.
Conclusions:Considering the reports that the risk for sudden cardiac
death in young athletes is the highest in male basketball players
combined with the single coronary artery possibly associated with
SCD we nevertheless cleared our patient for competitive sports
after a thorough workup for ischemia and under beta-blocker
protection.

Keywords: Single Coronary Artery, Premature ventricular con-
tractions
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Systemic vascular changes in response to normobaric
hypoxia in healthy children
Regina Fölsing1, Julia Beller1, Andreas Schmidt2, Felix Willmer2,
Nikolaus Haas1, Nikolaus Netzer2 and Constance G Weismann3
1Department of Pediatric Cardiology and Pediatric Intensive Care
Medicine, Ludwig Maximilian University, Munich, Germany;
2Hermann Buhl Institute for Hypoxia and Sleep Medicine Research,
Lenggries, Germany and University Innsbruck, Austria; 3Department of
Pediatric Cardiology and Pediatric Intensive Care Medicine, Ludwig
Maximilian University, Munich, Germany; Pediatric Heart Center,
Skane University Hospital, Department of Clinical Sciences, Lund
University, Lund, Sweden

Background and Aim: Hypoxia is well known to trigger an increase
in pulmonary vascular resistance and right ventricular pressure.
There has been relatively little focus on its effect on the systemic
vasculature. In adults, it has been shown that the augmentation
index (a marker of pulse wave reflection) decreases while
carotid-femoral pulse wave velocity increases. This could indicate
differential effects of normobaric hypoxia on the small-medium
sized vs large arteries. It is the aim of this study to evaluate systemic

arterial characteristics in healthy children under normoxia and nor-
mobaric hypoxia.
Method: This is an ongoing pilot study. 20 healthy children and
young adults will be included. Testing is performed under nor-
moxia and then repeated and under normobaric hypoxia, corre-
sponding to an altitude of 3500m above sea level. Central blood
pressure, heart rate, augmentation index corrected to a heart rate
of 75/minute and pulse wave velocity as well as aging index are
measured (SphygmoCor XCEL, DPA Meridian). Data are pre-
sented as median (interquartile range). Statistical analyses included
the Wilcoxon signed rank test for paired samples.
Results: To date, 9 probands have undergone testing under both
normoxia and hypoxia. Median age was 12 (range 9-18) years.
There were no significant changes in heart rate, central blood pres-
sure or pulse wave velocity. We did observe decreases in both
parameters assessing arterial wave reflection, i.e. augmentation
index corrected to a heart rate of 75/minute (mean -13.5 vs -
23, p 0.025) and aging index (mean -0.8 vs -1.1, p 0.043).
Conclusions: Even though the number of children included at the
present time is small, we already see a significant decrease of arterial
wave reflection parameters, indicating peripheral arterial dilation.
Our findings lay the groundwork for future studies in children
with cardiovascular diseases. In addition, hypoxia testing under
controlled conditions may help risk stratify children with selected
conditions prior to “natural” high altitude exposure (like long dis-
tance flights or trips to higher mountain areas like the alps).

Keywords: hypoxia, arterial stiffness, vascular physiology, aug-
mentation index
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Physical activity is the most important predictor of health
related quality of life in adults with congenital heart disease
- a swedish registry study
Constance G Weismann1, Frishta Jaffar2 and Joanna Hlebowicz3
1Pediatric Heart Center, Skane University Hospital, Department of
Clinical Sciences, Lund University, Lund, Sweden; Department of
Pediatric Cardiology and Pediatric Intensive Care Medicine, Ludwig
Maximilian University, Munich, Germany; 2Pediatric Heart Center,
Skane University Hospital, Department of Clinical Sciences, Lund
University, Lund, Sweden; 3Department of Cardiology, Adult
Congenital Heart Disease, Skane University Hospital, Department of
Clinical Sciences, Lund University, Lund, Sweden

Background and Aim: Traditional cardiovascular risk factors put
patients with congenital heart disease (CHD) at increased risk
for acquired cardiovascular disease and mortality – more so than
patients without CHD. In the general population, health related
quality of life (HRQoL) is associated with regular physical activity.
It was the aim of this study to evaluate the most important predic-
tors of HRQoL in adults with CHD (ACHD).
Method: This is a registry study using single center data collected
between 2004-2022. Data include demographic data such as age
and sex, body mass index (BMI) type of CHD, prior surgeries,
physical activity and HRQoL using the EQ-5D-3L questionnaire.
CHD severity was classified based on European Society of
Cardiology (ESC) criteria. The cohort was divided based on
self-reported levels of physical activity.
Results: A total of 2469 patients were included in this study. 1661
individuals had at least two visits. 878 (25.6%) patients had mild,
1151 (46.9%) moderate and 329 (13.3%) severe CHD. Patients
whowere not doing regular exercise were significantly older, were
more likely to be female, had a higher BMI, and had a lower
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HRQoL than their physically active peers. ACHD category was
not signifiantly different between the groups following
Bonferroni correction. In a logistic regression model including
covariates, physical activity was the most important predictor of
a perfect HRQoL score in all five domains (mobility, self-care,
usual activities, pain & discomfort, and anxiety & depression),
especially if performed for >3h/week (Odds ratios (OR) 2.1 -
7.5, all p<0.001). Other important predictors were younger age
(OR 0.99, p<0.001), male sex (OR 1.58, p<0.001), mild-mod-
erate CHD (OR 1.59, p<0.001) and being underweight or obese
(OR 1.44, p<0.001). Interestingly, underweight patients had sim-
ilar HRQoL as obese patients.
Conclusions: Regular physical activity in ACHD patients is associ-
ated with better HRQoL. Patients with underweight and obesity
alike are also at risk for impaired HRQoL.We suggest that ACHD
follow-up visits should include counselling on life-style issues in
order to enhance HRQoL and minimize modifiable risk factors
for acquired cardiovascular disease.

Keywords: Physical activity, health related quality of life, adults
with congenital heart disease, underweight, obesity, body mass
index
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Validity of smartwatch derived ekg intervals in children
compared to standard 12 lead EKGS
Julia Ernstsson1, Birgitta Svensson1 and Constance G Weismann2
1Pediatric Heart Center, Skane University Hospital, Department of
Clinical Sciences, Lund University, Lund, Sweden; 2Pediatric Heart
Center, Skane University Hospital, Department of Clinical Sciences,
Lund University, Lund, Sweden; Department of Pediatric Cardiology and
Pediatric Intensive Care Medicine, Ludwig Maximilian University,
Munich, Germany

Background and Aim: EKGs obtained by smartwatches have gained
entrance into the clinical arena e.g. for detection of atrial fibrilla-
tion, butmay also be useful for detecting arrhythmias such as supra-
ventricular tachycardias. Smartwatches also provide measurements
of EKG intervals. This could be useful when monitoring patients

taking QTc prolonging medications. It was the aim of this study to
determine the validity of smartwatch derived EKG intervals in
children.
Method: Prospective cohort study at a pediatric cardiology outpa-
tient clinic at a national tertiary care center. Smartwatch EKG
(Withings ScanWatch) and 12-lead EKG were obtained simulta-
neously in the supine position. The automated measurements
were documented and compared to manual measurements for
both EKG modalities. Intraclass correlation coefficients (ICC)
were determined. An ICC >0.9 was defined as excellent,
0.75-0.89 as good and 0.5-0.74 as moderate reliability. The study
was approved by the national ethics committee. Written informed
consent was obtained in all cases.
Results: 100 consecutive children (54 males, 46 females) with and
without congenital heart disease were included. Median age 13
years (range 5-18 years). For automated smartwatch compared
to automated 12-lead EKG measurements ICC was excellent
for heart rate (ICC 0.97, p<0.001), good for PR-intervals (ICC
0.86, p<0.001), and moderate for QRS duration (ICC 0.7,
p<0.001) and QTc (ICC 0.53, p<0.001). When using manual
measurements of smartwatch EKGs, reliability was improved for
PR interval (ICC 0.93, p<0.001), QRS duration (ICC 0.92,
p<0.001), and QTc duration (ICC 0.84, p<0.001). For 12-lead
EKGs, reliability of automated compared tomanual measurements
was excellent for all parameters (ICC >=0.9, p<0.001).
Conclusions: Automated smartwatch measurements are most reli-
able for determination of heart rate, which may be useful for
detecting supraventricular tachycardias. Validity of automated
smartwatch measurements is also good from PR-intervals, but is
clinically less relevant. Automated determination of QTc by
smartwatch appears least reliable, but validity can be improved
when measuring QTc manually.

Keywords: smartwatch, EKG, QTc, validity
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Digital-platform guided home-based exercise training
programme in patients with congenital heart disease
(CHD): Impact randomized controlled trial
Erika Rezola Arcelus1, Begoña Manso García2, Jose Miguel
Blanco Borreguero2, Esteban Peiro Molina3, Miren
Eizmendi Bereciartua1, Alex Irurzun Rodríguez1, Jose Ignacio Carrasco
Moreno3 and Marta Iglesias Barroso2
1Paediatric Cardiology Department. Donostia University Hospital. San
Sebastian, Spain; 2Paediatric Cardiology Department. Virgen del Rocío
University Hospital. Seville, Spain; 3Paediatric Cardiology Department.
La Fe University Hospital. Valencia, Spain

Background and Aim: Home-based exercise training is a promising
alternative to conventional supervised training for patients with
congenital heart disease (CHD), but knowledge concerning vari-
ety and utility of home-based programmes is still lacking.
Main objective of this study was to ascertain if a structured digital-
platform guided cardiac rehabilitation (CR) program can improve
the fitness of young children with CHD. Main end point was an
increase in peak oxygen uptake (VO2p) following the
intervention.
Method: IMPACT-trial is a multicentre, randomised, controlled
study, aiming to assess the impact of a digital-platform guided
home-based cardiac rehabilitation program on the exercise capac-
ity of children and adolescents (7 to 18 years old) with CHD.
Patients with a peak oxygen uptake (VO2max)<80% and a history
of CHD sufficiently relevant to imply a restriction of recreational
or school sport have been elected. Patients were randomised
into 2 groups: intervention group (A) followed a 12-week

S1762 Cardiology in the Young: Volume 34 Supplement 2

Table 1

Comparison of patient characteristics based on reported physical activity levels

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


digital-platform guided cardiac rehabilitation program and control
group (B) carried out usual physical activity. Following random-
isation, all patients underwent standardised cardiopulmonary exer-
cise test (CPET), as recommended by the European Society of
Cardiology (ESC). CPETs were repeated after 12 weeks and main
variables before and after the intervention period were compared.
Results: Between june and october 2023, 26 patients were
recruited, 16 in group A (12 boys, 75%) and 11 in group B (6 boys,
60%). Both groups were homogeneous in terms of age (group A
median 13,9±2,5 years vs B, 13,6±2,6; p=0,792) and body mass
index (group A median 20 kg±5,9 kg/m2 vs 22,8±5,2 group B;
p=0,4). 2 patients dropped out the study (7%). At baseline, both
groups had homogeneous pVO2 (group A median 1550±629ml
vs group B 1605±632ml; p=0,792), but after the intervention
period, group A improved significantly pVO2 from 1550± ml
to 1690±715ml; p=0,011). There were no significant differences
between groups at baseline or after intervention in oxygen pulse
rate (OP), ventilatory anaerobic threshold (VAT) oxygen uptake,
ventilatory efficiency (VE/CO2p) or oxygen uptake efficiency
slope.
Conclusions: Digital-platform guided home-based exercise inter-
ventions is a useful alternative to supervised cardiac rehabilitation
for all age groups of patients with CHD. A structured intervention
programme can significantly increase VO2p.

Keywords: Cardiac Rehabilitation, Digital-platform guided
exercise programme
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training programme on quality of life of patients with
congenital heart disease (CHD)
Erika Rezola Arcelus1, Begoña Manso García2, José Miguel
Blanco Borreguero2, Esteban Peiro Molina3, Miren
Eizmendi Bereciartua1, Alex Irurzun Rodrí guez1, Jose Ignacio Carrasco
Moreno3, Marta Iglesias Barroso2, Francisco José Ferrer Sargues5,
Alejandro Rodríguez Moya4, Almudena Lloret Campoy6 and Janire
Garay Pineda7
1Paediatric Cardiology Department. Donostia University Hospital. San
Sebastian, Spain; 2Paediatric Cardiology Department. Virgen del Rocío
University Hospital. Seville, Spain; 3Paediatric Cardiology Department.
La Fe University Hospital. Valencia, Spain; 4Physiotherapy Department.
San Isidro University. Seville, Spain; 5Physiotherapy Department.
Cardenal Herrera CEU University. Valencia, Spain; 6Psycology
Department. Seville, Spain; 7Psycology Department. Bihotzez
Association. Bilbao, Spain

Background and Aim: Home-based exercise training is a promising
alternative to conventional supervised training for patients with
congenital heart disease (CHD), but knowledge concerning the
impact on quality of life is still lacking.
We aim to assess changes in quality of life after completing a dig-
ital-platform guided home-based exercise training programme in
children with CHD.
Method: IMPACT (Initiative for Multicentric Pediatric
Cardiopulmonary Telerrehabilitation) trial is a multicentre, rand-
omised, controlled study, aiming to assess the impact of a digital-
platform guided home-based cardiac rehabilitation program on the
quality of life of children with CHD. Elected patients were rand-
omised into 2 groups: intervention group (A) followed a 12-week
digital-platform guided cardiac rehabilitation program and control
group (B) carried out usual physical activity. Following

randomisation, all patients completed a self-reported quality of life
score (PedsQL generic pediatric quality of life questionnaire)
before and after the 12 weeks of follow-up. Results in the evalu-
ated four multidimentional scales with a total of 23 items (in physi-
cal, emotional, social and school functionning) were compared.
Each item used a 5-point scale from 0 (never) to 4 (almost always),
higher scores indicating worse quality of life (maximum score: 92
points).
Results: Between June and October 2023, 32 patients were
recruited, 16 in group A (12 boys, 75%; median age 13,9±4 years)
and 16 in group B (8 boys, 50%; median age 13,4±3,4 years). 1
(3%) patient did not complete any test and 6 (19%) patients did
not complete final test. At baseline, both groups had global homo-
geneous results (group A median 19±20 points vs B, 19,5±24
points; p=0,59), with a slight improvement at the end of the fol-
low-up (group A median 9,5±21 points vs B, 13±3,1 points;
p=0,926). But regarding physical scale, there was a significant
improvement in group A in experienced running difficulties (base-
line median 2±2 points vs end median 0±1 point, p=0,042) and
sports participation impediments (baseline median 1±2 points vs
end median 0±0 points, p=0,036).
Conclusions: Digital-platform guided home-based exercise inter-
ventions is a useful alternative to supervised cardiac rehabilitation
for young patients with CHD. A structured intervention pro-
gramme can improve quality of life.

Keywords: Congenital Heart Disease, exercise programme, fit-
ness, quality of life

PP-424
Childrenwith repaired tetralogy of fallot have lower overall
daily physical activity than healthy peers
Eva Gouwy, Graziëlla Eshuis, Mark Jan Ploegstra, Rolf Maria
Franciscus Berger and Johannes Menno Douwes
Center for Congenital Heart Diseases, Department of Pediatric
Cardiology, Beatrix Children’s Hospital, University Medical Center
Groningen, University of Groningen, Groningen, The Netherlands

Background and Aim: Children with repaired Tetralogy of Fallot
(rToF) show decreased exercise capacity already early in childhood.
Current treatment for associate pulmonary regurgitation consists of
pulmonary valve replacement (PVR), but timing of PVR is subject
of debate. Cardiopulmonary exercise testing (CPET) plays an impor-
tant role in clinical decision making, but may not be an optimal mea-
sure for exercise tolerance in childhood. A measure of interest for
clinical decisionmaking is daily physical activity (DPA), butDPApat-
terns of children with rToF and its implications remain unknown.
Therefore, we aimed to determine DPA in children with rToF
and its main determinants.
Method: Children with rToF wore a tri-axial accelerometer
(Actigraph) for one week. Counts (accelerations at waist level)
per minute (CPM) were measured and expressed as CPM per axis.
Y-axis CPM were used to classify physical activity intensity,
including sedentary, light, moderate, vigorous and moderate to
vigorous physical activity (MVPA) using cutpoints of Evenson
et al. Z-scores of y-axis CPM and percentage in MVPA were cal-
culated. DPA was compared to healthy references and correlated
with VO2peak, grip strength, right ventricular (RV) function
measured with MRI, and quality of life (QoL; PedsQL 4.0
Generic Core).
Results: 42 children with rToF and median age 13.1 (11.1, 16.5)
years followed between 2016 and 2019 at the UMCG partici-
pated. CPM (y-axis) z-score of rToF patients was significantly
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lower than reference z-score 0 (p=0.003), whereas MVPA z-score
was not (p=0.192). Participants spend a median time of 34minutes
per day in MVPA. Only 8 subjects (19%) met the WHO DPA
advice of ≥ 60 minutes MVPA per day. In this study we could
not demonstrate any correlation between DPA and VO2peak,
grip strength, RV-function or QoL that was independent of age
and sex.
Conclusions: Children with rToF from a contemporary cohort
appear to have significantly lower overall daily physical activity
than healthy peers, and only few meet WHO advice for daily
physical activity. This could not be explained by VO2peak, grip
strength or RV-function and was not related to QoL. Reasons
for this reduced physical activity (somatic, psychosocial or others)
should be further explored.

Keywords: repaired Tetralogy of Fallot, Accelerometry, Daily
Physical Activity

PP-425
Use of cardiopulmonary exercise test for exercise pre-
scription in young patients after fontan operation
Federica Gentili, Eliana Tranchita, Giulia Cafiero, Ugo Giordano,
Fausto Badolato, Giulio Calcagni, Benedetta Leonardi,
Michele Lioncino, Gabriele Rinelli, Attilio Turchetta and Fabrizio Drago
Cardiology and Arrhythmology Unit - Clinical Area of Fetal, Neonatal
and Cardiological Sciences - Bambino Gesù Children’s Hospital -
Research Institute – Rome – Italy

Background and Aim:Children and adolescents with congenital heart
disease (CHD) shouldbe encouraged to adopt a physically active life-
style, but inmany cases they need specific and individualized exercise
programs.Cardiopulmonary exercise testing (CPET) couldbe a very
useful tool in this context. The aim of the study is to investigate the
use of CPET in a selected population of young people with univen-
tricular heart after Fontan surgery.
Method: All Fontan pediatric patients (<18 years old) followed at the
cardiology department of the Bambino Gesù Children’s Hospital
were evaluated for enrollment in the study. After clinical examination
and echocardiogram, all stable and compliant patients underwent
CPETon a cycloergometer (ramp protocol) or treadmill (Bruce ramp
protocol) depending on cycling ability. Demographic, surgical, clini-
cal, ECG and CPET data were collected.
Results: 91 Fontan patients aged 14.6 ± 2.8 years were enrolled (52
males), 44 (48.4%) with systemic right ventricle (26 males) and 47
(51.6%) with systemic left ventricle (26males). 54/91 (59.3%) cases
underwent a cycle ergometer test (32 males) and 37/91 (40.7%)
cases a treadmill test (20 males). Peak oxygen uptake (pVO2)
and VO2 at anaerobic threshold (VO2-AT) were significantly
lower at the cycle ergometer in female (21.3±3.1 vs 24.8±7.1,
p=0.001 and 15.8±2.1 vs 19.5±2.7 ml/min/kg, p<0.01, respec-
tively) patients, whilst the significance was reached only for
VO2-AT in male subjects (pVO2 25.4±4.6 vs 27.8±6.7 ml/
min/kg, p=0.144; VO2-AT 17.4±3.8 vs 23.1±6.1 ml/min/kg,
p<0.01). In contrast, only 27% (10/37) tested at the treadmill were
able to achieve a maximal test (RQ> 1.05) compared with 96%
(51/54) tested at the cycle ergometer (p<0.0001).
Conclusions: Many parameters of CPET may differ depending on
how the test is performed. In particular, the anaerobic threshold
appears significantly earlier at the cycle ergometer than at the
treadmill. These should be taken into account when exercise is
to be prescribed.

Keywords: Fontan operation, cardiopulmonary exercise testing
(CPET), exercise prescription

PP-426
In fontan patients improvement of physical performance
during 6-month exercise program depends on systemic
ventricle morphology
Henri Pyykkönen1, Otto Rahkonen2, Päivi Piirilä3, Heikki Tikkanen1

and Olli Pitkänen Argillander2
1Faculty of Health Sciences School of Medicine, University of Eastern
Finland; 2Children’s Hospital and Pediatric Research Center, University
of Helsinki; 3Unit of Clinical Physiology of the HUS Medical Diagnostic
Center, Helsinki University Hospital

Background and Aim: In surgically palliated single ventricle Fontan
patients (FP) transpulmonary flow and ventricular preload are
dependent on systemic venous pressure and pulmonary vascular
resistance.Reduced cardiopulmonary function (CPF) is a common
outcome of single ventricular hemodynamics even in Fontan
patientswith “ideal cardiovascular conditions”. Enhancing physical
performance with an individualized exercise program improves FP
quality of life and prognosis. We studied whether a 6-month exer-
cise program improves CPF in Fontan patients and if the response
would be dependent on ventricular morphology.
Method: 20 pediatric stable Fontan patients with right (FP-RV all
with HLHS, n12) or left dominant ventricle morphology (FP-LV,
n8), and normal peripheral oxygen saturation were included. A
questionnaire on daily physical activity was followed by tests for
CPF, body composition and muscle strength. Each patient
received an exercise program with daily step goal and home work-
out focusing on lower limb strength. Following the 6-month
period of self-guided training, patients repeated tests. In final
analysis patients with FP-RV were divided according to coronary
flow being antegrade (FP-RVa, n=6) and retrograde (FP-RVr,
n=6). Statistical differences between groups were determined
using one-way ANOVA and 6 month’s responses within groups
were tested with Mann-Whitney U test.
Results: (Table1.) All groups met their exercise goals. FP-LV were
superior in CPF-testing and improved anaerobic threshold. All FPs
had restrictive lungs, most severely in FP-RV. FP-LV and FP-RVa
demonstrated significant improvements in their squat perfor-
mance, with FP-L patients being the only group to enhance their
standing broad jump and anaerobic threshold.
Conclusions: FP with systemic LV demonstrated superior response
for tailored exercise program. FP with left-sided atresias (HLHS)
reported the least weekly hours of voluntary physical activity
and demonstrated poorer response to exercise. In addition, these
Fontan patients demonstrated most severe lung restriction.

Keywords: Fontan circulation, Preventive, Exercise prescription,
Ventricular morphology
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PP-427
Sports practice in severe congenital heart disease – why
bother?
Isabel Sampaio Graca1, Maria Ana Estevens1, Bárbara Ribeiro Aguiar2,
Ana Rita Constante3, Adriana Costa4, Mafalda Pereira5, João Rato1 and
Rui Anjos1
1Department of Pediatric Cardiology, Santa Cruz Hospital, Lisbon,
Portugal; 2Pediatrics Department, Hospital Beatriz Ângelo, Lisbon,
Portugal; 3Pediatrics Department, Hospital de Caldas da Rainha, Caldas
da Rainha, Portugal; 4Pediatrics Department, Hospital Fernando da
Fonseca, Amadora, Portugal; 5Pediatrics Department, Hospital de Faro,
Faro, Portugal

Background and Aim: Tetralogy of Fallot (TOF) is the most
common cyanotic congenital heart disease. Pulmonary atresia
(PA) with ventricular septal defect (VSD) is considered the
extreme end of its anatomic spectrum.
The increasing long-term survival in both diseases justifies a
detailed assessment of these patients’ quality of life (QoL), and
its promotion. We assessed parental perception of QoL in these
children, and possible determining factors.
Method:Cross-sectional observational study, using an online survey
for parents of childrenwithTOFandPAwithVSD(5-18years old),
aswell as echocardiographic assessment of right ventricular function
and dilatation. The survey consisted of an original questionnaire
including the Pediatric Quality of Life Inventory 4.0 (parental
version), sports practice, sleep pattern and social assessment, applied
from March to July 2023. Variables associated with QoL were
determined using linear regression, controlling for the severity of
disease, using the diagnosis of TOF vs PA with VSD. Stata v17
was used for statistical analysis, and significance defined as p<0.05.
Results: 51 questionnaires were obtained, out of 74, on children
with 10±3 years. 35 of these children were submitted to surgical
correction of TOF, 12 to surgical correction of PA with VSD, and
4 had a palliation procedure for PAwith VSD. The regular practise
of sports was related to higher physical QoL (78.6% vs 64.8%,
p=0.023) and higher psychosocial QoL (78.2% vs 67%,
p=0.016).When controlling for the diagnosis, the practise of sports
was still significant to the psychosocial component of QoL
(p=0.028). When applied to the physical component of QoL,
the practise of sports was only significant for patients with PA with
VSD (p=0.008 vs p=0.496 in those with classic TOF). Factors such
as age, body mass index, number of surgeries, sleep pattern, social
class, and echocardiographic assessment of TAPSE and tricuspid/
mitral valve ratio were not correlated with QoL.
Conclusions: Sports activity increases psychological and physical
QoL in children with TOF. This work justifies the promotion
of physical activity in these patients andmore importantly, the pre-
scription of safe exercise plans in those with more severe diseases.

Keywords: tetrallogy of fallot, pulmonary atresia with ventricular
septal defect, exercise, sports cardiology, quality of life

Cardiac Imaging

PP-428
Accelerated cardiac magnetic resonance imaging using
deep learning for volumetric assessment in children
Melina Köchli1, Fraser Maurice Callaghan1, Barbara Elisabeth
Ursula Burkhardt2, Maélène Lohézic3, Beate Rücker2, Emanuela Regina
Valsangiacomo Büchel2, Christian Johannes Kellenberger1 and
Julia Geiger1

1Department of Diagnostic Imaging, University Children’s Hospital
Zurich, Switzerland; 2Pediatric Cardiology, Pediatric Heart Center,
Department of Surgery, University Children’s Hospital Zurich,
Switzerland; 3Applications & Workflow, GE Healthcare, Manchester,
United Kingdom

Background and Aim:To assess the diagnostic performance of accel-
erated 3RR cine MRI sequences using deep learning (DL)
reconstruction compared with standard two-dimensional (2D)
cine balanced steady-state free precession (bSSFP) sequences for
cardiac volumetry.
Method: Twenty-nine consecutive patients (11±5 years) with
biventricular physiology undergoing clinical cardiac MRI were
scanned with a standard breath-holding short axis cine bSSFP
and a free-breathing accelerated DL cine 3RR acquisition on a
1.5 T scanner. Biventricular volumetry was performed (semi-)
automatically in both datasets retrospectively by an experienced
radiologist and a medical student using a cloud-based postprocess-
ing software. Two experienced readers visually assessed image
quality of both sequences including a mesh surface rendering from
semi-automatic segmentation using a four-point grading scale.
Scan times and image quality were compared using a Wilcoxon
rank sum test. Volumetrics were assessed with linear regression
and Bland-Altman analysis. Measurement agreement was assessed
with intraclass correlation coefficient (ICC).
Results: Mean acquisition time for a short axis stack was signifi-
cantly shorter for the DL cine sequence 45.51±13.75s compared
with 218.32±44.84s for the 2D cine sequence (p<0.001). No sig-
nificant differences in biventricular volumetric analysis were found
except for increased left ventricular (LV) mass in the DL cine com-
paredwith the 2D cine sequence (71.35±33.07g vs. 69.88±32.47g;
p<0.05). All volumetric measurements had excellent agreement
with ICC>0.9 except for ejection fraction (LVEF=0.81,
RVEF=0.73). Image quality did not differ for mesh surface evalu-
ation (p=0.77), but was decreased for end-diastolic and end-sys-
tolic contours, papillary muscles, and valve depiction in the DL
cine images (p<0.05).
Conclusions: Volumetric results obtained from the DL cine
sequence did not differ significantly from standard 2D cine sequen-
ces except for an overestimation of LV mass with cine DL. Overall
image quality rating of DL cine images was inferior to conven-
tional cine images. DL cine may enable more patient comfort
and decrease the need for anaesthesia by the significant reduction
of scan time.

Keywords: Cardiac magnetic resonance, volumetry, deep
learning

Cardiac Dysrhythmias and Electrophysiology

PP-429
Wireless pacemaker in pediatric heart transplant
Cristina Núñez Carretero, Francisco Javier Rodríguez Represa, José
Ignacio Camuña Correa, Nuria Gil Villanueva, Miriam
Centeno Jiménez, Reyes Álvarez García Roves, Alejandro
Rodríguez Ogando and Manuela Camino López
Department of Paediatric Cardiology, Hospital General Universitario
Gregorio Marañon, Madrid, Spain

Background and Aim: Paroxysmal AV block in cardiac transplanta-
tion not associated with rejection is a rare arrhythmia but requires
pacemaker implantation. The main aim of this case is to show the
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utility of wireless pacemaker implantation in these patients who
require permeable vascular access and biopsies during follow-up.
Method: We have searched and analyzed the patient’s clinical his-
tory after receiving her consent.
Results: We present a 13-year-old adolescent girl who underwent
cardiac retransplantation due to severe graft vascular disease secon-
dary to graft rejection. She was receiving immunosuppressive
treatment with tacrolimus, mycophenolate and urbason. Eight
months after retransplantation, she reported episodes of dizziness
and instability. A cardiac biopsy was performed with no evidence
of rejection and normal coronary angiography. During electrocar-
diographic monitoring using a Holter T-shirt (Lanubo) for a week,
a predominance of sinus rhythm at 80 bpm was observed, but she
presented episodes of paroxysmal complete AV block with an
escape rate of less than 40 bpm associated with the aforementioned
symptoms of dizziness, which led to the decision to implant a pace-
maker. Due to the patient’s medical conditions (third transplant,
thrombosis of multiple venous accesses and the need for cardiac
biopsies during follow-up) and the paroxysmal block, it was
decided to implant a Medtronic Micra model wireless pacemaker
in the RV apex and programmed in VVI with a minimum pacing
rate of 60 bpm. The implantation technique was by right femoral
vein access through a 27F sheath (patient weight 26 kg). In the sub-
sequent follow-up, for more than 3 years, she has not presented
any episodes of dizziness, remains asymptomatic with isolated
monomorphic ventricular extrasystoles and maintains her own
sinus rhythm with sporadic pacemaker stimulation (2.5% of the
time in the revisions).
Conclusions: Paroxysmal AV block in cardiac transplantation not
associated with rejection is a rare arrhythmia but requires pace-
maker implantation. We believe that wireless pacemaker is a good
option in these patients who require permeable vascular access and
biopsies during follow-up.

Keywords: wireless pacemaker, heart transplant, paroxysmal AV
block, rejection

Adult Congenital Heart Disease

PP-430
Is survival of repaired congenital systemic-to-pulmonary
shunt in adults with borderline pulmonary vascular
resistant better than eisenmenger syndrome
Jantaras Sengsim1, Chodchanok Vijarnsorn1, Nalin Chaiwangyen1,
Prakul Chanthong1, Paweena Chungsomprasong1,
Supaluck Kanjanauthai1, Ploy Thammasate1,
Thita Pacharapakornpong1, Densiri Bositthipichet1,
Jarupim Soongswang1, Teerapong Tocharoenchok2, Ekarat Nitiyarom2,
Kriangkrai Tantiwongkosri2, Thaworn Subtaweesin2 and
Kritvikrom Durongpisitkul1
1Department of Pediatrics, Faculty of Medicine Siriraj Hospital, Mahidol
University, Bangkok, Thailand; 2Department of Surgery, Faculty of
Medicine Siriraj Hospital, Mahidol University, Bangkok, Thailand

Background and Aim: Pulmonary arterial hypertension (PAH) asso-
ciated with congenital heart disease (CHD) (PAH-CHD) conse-
quent morbidity in children and adults. Studies of patients with
borderline pulmonary vascular resistant (PVR) in particular who
received treat-and-repair strategy compared to Eisenmenger
syndrome (ES) is limited. We aimed to assess survival of repaired
congenital systemic-to-pulmonary shunt in adults with border-
line-high PVR compared to ES.

Method:All 495 prevalent cases of PAH-CHDwith hemodynamic
confirmation by cardiac catheterization in 1995-2021 were retro-
spectively reviewed. Patients with clinical classification 1 (ES) and
2 (predominantly left-to-right shunt) were selected. Patients in
group 2 who were younger than 18 years old, or with single ven-
tricle were excluded.We classified these patients into low PVR (<
3 WU), borderline PVR (3-5 WU) and high PVR (> 5WU).
Baseline characteristics were retrieved. The survival analysis was
performed at the end of 2022.
Results: A total 140 patients with ES [median age (IQR) of 26.2
(22.8) years] and 117 adults with prevalent systemic-to-pulmonary
shunt [median age (IQR) of 36.4 (23.6) years] were analysed. In ES
group, baseline mean pulmonary arterial pressure (PAP) and PVR
were 74.7 + 16.7 mmHg and 26.6 + 14.5WU.Of 117 adults with
prevalent systemic-to-pulmonary shunt, mean PAP and PVR
were 56.6 + 16.5 mmHg and 7.6 + 4.6 WU. There were 48
patients with borderline PVR and 46 patients with PVR high
> 5 WU. Treat-and-repair was performed in 49 patients (34 total
repair, 15 fenestrated closure). In the ES group, survival rates at 10,
and 15 years were 78.7%, and 69.3%, respectively. In adults with
borderline PVR, the survival rates at 10, and 15 years were 89.5%,
and 89.5%, respectively and in high PVRwere 80.6%, and 80.6%,
respectively. Comparing to ES, survival of borderline PVR and
high PVR were marginally superior to ES (p = 0.19, 0.41).
Survival of patients with treat-and-repair strategy was slightly
superior to ES (p = 0.21).
Conclusions: Survival of repaired systemic-to-pulmonary shunt in
adults with borderline PVR tends to superior to ES, even no sta-
tistically significance. Treat-and-repair strategy and fenestrated
closure possibly improve survival in selected cases. Further aggre-
gated studies are required.

Keywords: Pulmonary arterial hypertension (PAH); congenital
heart disease (CHD), targeted therapy pulmonary hypertension,
Eisenmenger, prevalent systemic-to-pulmonary shunt

PP-431
Concurrent finding of severe mitral regurgitation of
rheumatic aetiology and anomalous left coronary artery
arising from the pulmonary artery (ALCAPA)
Josu Erquicia, Jagoba Larrazabal, Larraitz Orive, Josune Arriola,
Luis Fernandez, Mikel Gonzalez, Leire Artiñano, Andrés Cano,
Eugenia García, Naiara Souto, Carmen Peña and Carmen Morillas
Cardiology Department, Cruces University Hospital, Bilbao, Spain

Background and Aim:ALCAPA syndrome (anomalous left coronary
artery arising from the pulmonary artery) is a rare coronary
anomaly, with highmortality in the first year of life and risk of sud-
den cardiac death in adulthood. After birth, it causes left ventricular

S1766 Cardiology in the Young: Volume 34 Supplement 2

Survival function

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


poor perfusion and can lead to silent ischaemia, ventricular dys-
function and malignant arrhythmias.
Method: We present the case of a 23-year-old woman, of
Moroccan origin and with no medical history of interest, admitted
to the emergency department for ventricular tachycardia (VT) at
220 bpm. Given the patient’s haemodynamic instability,
synchronised electrical cardioversion was performed and after
restoring sinus rhythm, the patient was admitted to the intensive
care unit for close monitoring and study.
Results: On admission, a transthoracic echocardiogram showed
severe organic mitral insufficiency with significant restriction of
the posterior mitral leaflet, thickened leaflets and fusion of the
commissures, suggestive of rheumatic mitral valve disease, together
with a dilated and moderately dysfunctional left ventricle, moder-
ate functional tricuspid regurgitation and moderate pulmonary
hypertension. A transesophageal echocardiogram was performed,
which confirmed the diagnosis of rheumatic mitral valve disease.
Before deciding on the optimal treatment for mitral valve disease,
both right and left cardiac catheterisation is performed. The right
catheterisation revealed moderate postcapillary pulmonary hyper-
tension, with no elevated pulmonary arteriolar resistance. The left
catheterisation revealed a healthy right coronary artery, with no
left coronary artery arising from the aorta. Therefore, a cardiac
CT scan was performed which showed the origin of the left coro-
nary artery in the coronary trunk, confirming the diagnosis of
ALCAPA (anomalous left coronary artery arising from the pulmo-
nary artery). The study was completed with anMRI that showed a
dilated left ventricle, slightly dysfunctional, with no evidence of
late gadolinium enhancement.
Conclusions: With a diagnosis of ALCAPA syndrome and severe
organic rheumatic mitral valve disease, the case was presented to
the Heart Team. The case was accepted for mitral valve replace-
ment and translocation of the left coronary artery to the aorta. Due
to the patient’s preferences and her gestational desire, a biological
mitral prosthesis was chosen. The surgery was uneventful and the
patient was discharged early, 10 days after surgery.

Keywords: ALCAPA, ventricular taquicardia, Rheumatic
valvular disease

PP-432
Clinical outcome of adult congenitally corrected transpo-
sition of the great arteries without surgical intervention
during childhood
Ken Takehira1, Tomomi Uyeda1, Mika Saito1, Yu Matsumura1,
Yuriko Shima1, Takumi Kobayashi1, Kanako Kishiki1,
Yuji Hamamichi1, Satoshi Yazaki1, Tadahiro Yoshikawa1,
Yuya Komori2, Yuta Kuwahara2, Masatoshi Shimada2 and
Naoki Wada2
1Pediatric Cardiology, Sakakibara Heart Institute, Tokyo, Japan;
2Pediatric Cardiovascular surgery, Sakakibara Heart Institute, Tokyo,
Japan

Background and Aim: Congenitally corrected transposition of the
great arteries (ccTGA) is rare, accounting for less than 1% of all
the congenital heart disease. The long-term prognosis is variable,
though tricuspid regurgitation (TR), right systemic ventricular
failure, and complete atrioventricular block (CAVB) may progress
with age. The incidence of heart failure is reported around 25% by
age 45 even in uncomplicated cases.We sought to assess the clinical
course of adult patients without surgical intervention during
childhood.
Method: We retrospectively reviewed 26 adult ccTGA patients
without childhood surgical intervention. Symptoms, associated
anomalies and surgical outcomes were collected from the medical
charts.
Results: The current age included patients ranged from 18 to 70
years. Nine were diagnosed at birth, 6 in infancy, 6 in school
age, and 5 in adulthood. Associated anomalies with ccTGA were
ventricular septal defect (VSD) in 5, atrial septal defect (ASD) in 3,
and pulmonary arterial stenosis (PS) in 8 cases. Tricuspid valve
replacement (TVR) was performed in 9 patients without PS
(22-61 years). The patients less than 30s (4/9) were performed
TVR for newly recognized arrhythmia and worsened TR while
morphological right ventricular function preserved. The main
indication for patients elder than 40s (5/9) was their heart failure
symptoms. In cases with PS, with or without VSD, TVR was not
required, the severity of TR was less than moderate, and ventricu-
lar function was all preserved. Pacemaker implantation for CAVB
was performed in 6 patients (15-48 years), and supraventricular
tachycardia (SVT) was present in 8 patients (2-65 years), which
was common with severe TR. The heart failure symptoms were
observed in 8 patients (24-66 years), developed around age 40.
Eighteen patients received medications (18/26), and patients over
30 were added beta-blockers with vasodilators.
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Conclusions: TR worsened less than 30s, and SVT developed
mostly in severe TR cases. Although multiple medications were
administered after 30s, heart failure occurred around age 40. In
PS patients, even with VSD, the severity of TR was less severe
compared to the patients without PS.

Keywords: congenital heart disease, congenitally corrected trans-
position of the great arteries, tricuspid regurgitation, pulmonary
arterial stenosis.

PP-433
Lung function in single ventricle patients post fontan cir-
culation potential role of diaphragm ultrasound imaging
Paula Festa Cilveti1, Giosue’ Catapano2, Chiara Marrone3,
Alessandro Celi1, Eliana Franchi3, Alessandro Pingitore4,
Francesca Mastorci4, Claudio Passino2, Pierluigi Festa3 and Lamia
Ait Ali4
1Department of Clinic and Experimental Medicine, Pisa University,
UNIPI, Italy; 2Cardiothoracic Department, FTGM, Pisa, Italy;
3Pediatric and ACHD Department, FTGM, Massa Carrara, Italy;
4Institute of Clinical Physiology (IFC), CNR, Pisa

Background and Aim: Patients with Fontan circulation have reduced
functional capacity due to either reduced cardiac output or abnor-
mal lung function and respiratory muscle weakness. Ultrasound
imaging (US) is a non-invasive tool to investigate the diaphragm
muscle function.
Aims of the study were: 1) to evaluate lung function and functional
capacity in a cohort of Fontan patients; 2) to evaluate static and
dynamic diaphragmatic function in a subgroup of patients. ≤≤
Method: Consecutive patients with Fontan palliation who under-
went lung spirometry and cardiopulmonary test (CPET) between
January 2014 and October 2023 were included in the study.
Surgical history, clinical and imaging data were collected from hos-
pital records. A subgroup of patient underwent an US for dia-
phragm static and dynamic evaluation.
Results: 53 consecutive Fontan patients (age 25±12 years) were
included in the study. The functionally single ventricle was mor-
phologically left in almost half of our population (43.3%). Lung
spirometry identified 52% of patients with a restrictive lung disease.
Those patients, in comparisonwith the remaining population, pre-
sented a lower VO2 (L/min) and VO2/kg/min at anaerobic
threshold (AT) (0.77±0.31 vs 1.1±0.34, p=0.009 and 12.4±4.4
vs 18.1±6.3, p=0.009, respectively); a reduced peak O2pulse
(ml/min): 6.7 (IQ 5.9;8.7) vs 9.2 (IQ 8.1;10.6), p=0.03; and a
reduced breathing reserve percentage (BR) (54±32% vs 87
±29%, p=0.001). Moreover, patients with restrictive lung pattern
were more often on diuretic therapy (Log OR:2,7 p≤0.001) and
interestingly reported less physical activity (X2:10, p≤0.001).
Diaphragm US performed in 10 patients (age 25±11 years) with-
out documented diaphragm paralysis showed abnormal static or
dynamic parameters in 80% of the population, for instance reduced
right and left excursion at quiet breathing, respectively 50 and 60%
and 20% presented reduced left and right max thickness.
Moreover, right max thickness correlated with predicted TLC
(r: 0.7, p=0.04).
Conclusions: In our post Fontan Palliation population study restric-
tive lung disease was associated with reduced function capacity,
more frequent need of diuretic therapy and less practice of
reported physical activity. Diaphragm US showed abnormal static
and or dynamic parameters in this population. Further studies are
needed to confirm our results and evaluate the impact of

respiratory training on diaphragm function and therefore func-
tional capacity.

Keywords: Fontan, lung function, exercise capacity, diaphragm
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Assessment of myocardial fibrosis in marfan syndrome
using cardiac magnetic resonance imaging
Anthony Demolder1, Dan Devos3, Julie De Backer1 and Laura
Muiño Mosquera2
1Centre for Medical Genetics – Ghent University Hospital, Ghent,
Belgium; Department of Cardiology – Ghent University Hospital,
Ghent, Belgium; 2Centre for Medical Genetics – Ghent University
Hospital, Ghent, Belgium; Department of Paediatrics, Division of
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3Department of Radiology –Ghent University Hospital, Ghent, Belgium

Background and Aim: Impaired myocardial function and arrhythmia
are important manifestations in Marfan syndrome (MFS). Studies
assessing myocardial fibrosis in relation to these manifestations are
lacking.
Method: This cross-sectional, single-center study assessed ventricu-
lar volumes, ventricular function andmyocardial fibrosis by cardiac
magnetic resonance imaging (CMR) in patients withMFS harbor-
ing a (likely) pathogenic FBN1 variant. Presence and extent of fib-
rosis were assessed by late gadolinium enhancement (LGE) and
extracellular volume measurement (ECV). Data on 24-hour
Holter monitoring and clinical data were extracted from electronic
patient records.
Results: The study included 32 unselected patients with MFS
(median age 38 years [range 10-69], 41% women). No focal myo-
cardial fibrosis was detected. Six patients (21%) had diffuse fibrosis
(ECV>29%). No association was found between presence of dif-
fuse fibrosis and myocardial disease. Five patients (16%) had
reduced left ventricular ejection fraction (LVEF<55%). While
all of these exhibited mitral annular disjunction (MAD), only
two had ECV>29%. Patients with MAD had increased indexed
LV volumes (median end-diastolic volume, 92 ml/m2 [IQR,
78-100] vs 78 ml/m2 [IQR, 71-87]; median end-systolic volume,
31 ml/m2 [IQR, 23-46] vs 22 ml/m2 [IQR, 21-28]), also after
adjusting for presence of mitral and aortic valve regurgitation.
No differences in ECVwere seen between patients with and with-
out MAD.
Conclusions: In this cohort of patients with MFS, focal myocardial
fibrosis was not detected using CMR. Although diffuse fibrosis was
observed in 21% of patients, no evident connection to myocardial
disease was found. Future studies should evaluate the role of diffuse
fibrosis in predicting outcomes.

Keywords: Marfan Syndrome, Myocardial Fibrosis, Cardiac
Magnetic Resonance Imaging, Ventricular Function, Mitral
Annular Disjunction

PP-435
Long-term outcome and risk factors for morbidity and
mortality in ebstein´s anomaly: A comprehensive study of
398 cases over half a century
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and Department of Radiology, Brigham and Women’s Hospital and
Harvard Medical School, Boston, USA; 3Institute of Medical Biometry
and Epidemiology, University Medical Center Hamburg-Eppendorf,
Hamburg, Germany; 4Competence Network for Congenital Heart
Defects, National Register for Congenital Heart Defects, DZHK, Berlin,
Germany; 5Congenital and Pediatric Heart Surgery, University Heart &
Vascular Center Hamburg, Germany; 6Adult Congenital Heart Disease
Section, University Heart & Vascular Center Hamburg, Germany

Background and Aim: Ebstein´s Anomaly (EA) is a rare congenital
heart disease with an incidence of 1 in 20,000. Throughout the
last five decades, multiple surgical techniques for tricuspid valve
(TV) surgery have been reported. Therefore, our study aims to
provide a demographic overview and review the long-term out-
comes, as well as risk factors for morbidity and mortality of patients
with EA treated in Germany using data from a large registry.
Method: All patients with EA, listed in the National Register for
Congenital Heart Defects (NRCHD) from 1973 until initial query
(03/2021) were included for retrospective analysis. All available
patient records were reviewed and relevant demographic, diagnos-
tic, and clinical data transferred to a newly created database.
Results: 398 patients (230/58%female) met the inclusion criteria.
At least one TV surgery was performed in 204 patients (51.3%)
at a median age at initial surgery of 13.2 years (IQR:6-25Y.)
The first surgery was a reconstruction in 83.3%, a replacement
in 11.3%, and a surgical closure of TV in 5.4% of patients. Of those
undergoing biventricular corrective surgery (TV reconstruction or
replacement, n=193), 17 (8.8%) developed a postoperative persis-
tent complete atrioventricular block (CAVB) complicating their
first surgery. Valve replacement was associated with a 3.7-fold
risk of CAVB compared to valve reconstruction (p=0.027). Each
10-year increase in age resulted in a 1.4-fold increase in risk of
CAVB (p=0.021). 32-days mortality postoperatively was 1.6%.
Late survival at 10, 20, and 30 years postoperatively was
98.1%,96.6% and 87.7% following TV reconstruction and 100%,
90.9% and 90.9% following TV replacement. In a multivariate
analysis, patient age at initial surgery was predictive of an increased
reoperation rate, with patients younger than 10 years requiring sig-
nificantly more reoperations. Postoperative CAVB and cyanosis
were associated with increased mortality. However, CAVB was
not predictive of increased risk for reoperation.
Conclusions: The study confirms that TV surgery in EA can be per-
formed with low perioperative mortality and excellent long-term
survival. It revealed an unexpectedly high proportion of CAVB,
which was identified as a significant risk factor for all-cause death.
Risk factors for worse outcomes in terms of reoperation rate and
mortality include young patient age, postoperative CAVB and
cyanosis.

Keywords: Ebstein’s anomaly, long-term outcome, morbidity,
mortality, postoperative persistent complete atrioventricular
block, registry-based study
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Endovascular management of aortic coarctation: About 3
cases
Marwa Jarraya, Rania Gargouri, Emna Derbel, Mariem Jabeur,
Selma Charfeddine and Leila Abid
Cardiology Departement, University of Medecine, Sfax, Tunisia

Background and Aim: Coarctation of the aorta (CoA) is a relatively
common congenital heart disease that can be diagnosed as a pri-
mary cause of hypertension in adolescents and adults.
Historically, surgery was used to treat native CoA. However,
transcatheter approaches have recently become more refined, in

part due to increased operator experience, but also to improved
balloon and stent technology, which has improved the safety
and success of the CoA transcatheter approach.
Method: We present three cases of of severe aortic coarctation in
males aged 26, 28, and 18. All of the patients had high blood pres-
sure. One patient suffered from a hemorrhagic stroke.
Results: Two patients with recurrent CoA requiring endovascular
aortic repair had undergone open repair when children.We used a
transfemoral access after general anesthesia. Before treatment, we
performed angiography and measured translesional pressure gra-
dients and aortic diameters. In both cases of recoarctation, we pro-
ceeded by inflating a balloon to a low enough pressure to
overcome the waist. In the third case, an endoprosthesis is placed
just after the origin of the left subclavian artery, and angiography
confirms its proper placement. A final angiography is performed to
evaluate the outcome and rule out any complications. The residual
gradient was under 20 mm Hg, which was deemed successful.
Conclusions: The main steps for a successful transcatheter CoA
treatment are careful preprocedural planning, proper operator
training, consolidated experience in endovascular procedures,
and appropriate patient and prosthesis selection.

Keywords: coarctation, endovascular, hypertension
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Patient perspective on disease severity and palliative
care: An outdated taboo in patient-centered medical
care - interim results of an ongoing survey
Paul Christian Helm1, Antonius Von Diepenbroick2, Philipp Lenz2,
Renate Schmidt3, Helmut Baumgartner3, Gerhard Paul Diller3 and
Ulrike Bauer1
1National Register for Congenital Heart Defects, Berlin, Germany;
2Institute of Palliative Care, University of Muenster, Muenster,
Germany; 3Division of Adult Congenital and Valvular Heart Disease,
Department of Cardiovascular Medicine, University Hospital Muenster,
Muenster, Germany

Background and Aim: Palliative care is still largely unknown tomany
CHD patients; it is associated with fears and taboos and is still far
too rarely a natural part of a long-term strategic treatment concept.
Method: An online survey was conducted among adult patients
with CHD from all over Germany. Patients were recruited via
the National Register for Congenital Heart Defects and invited
to participate by e-mail/letter.
Results: A total of 1115 CHD-patients have taken part in the sur-
vey so far (58.2% female), 41.8%were between 18 and 30 years old
(38.5% 31-50 years, 19.7%>50 years). 18.4% had a simple, 49.7% a
moderate and 31.9% a complex CHD. 55.2% stated that they were
religious and 32.8% had a university degree as highest educational
qualification. 30.8% stated that they considered their CHD to be
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mild and did not think that they would have any limitations in the
course of their lives due to their condition. 50% rated their CHD as
moderate and assume that they could have problems with their
heart again at some point. Only 19.3% thought that their CHD
was severe and that their heart would cause them problems and
shorten their life expectancy. 63% had already considered what
would happen if their health got worse, while 9.6% reported that
they did not want to think about it. 31.7% are worried about hav-
ing to rely on the help of others at an early stage, 39.3% have not
yet thought about what medical care they would like to receive if
theywere to need assistance, and 64.7% said theywere aware of the
difference between a living will and a health care proxy. 28.8%
have a living will and 27.1% have a health care proxy.
Conclusions: Patients assess the severity of their CHD much differ-
ently than is the case from a medical perspective. Palliative medi-
cine, medical care in the case of deterioration, information about
life expectancy, living wills and health care proxies should be a
natural part of holistic medical care. This should be started at an
early stage and not only when necessary, in order to ensure
patient-centered and needs-oriented care at all times.

Keywords: CHD, online survey, palliative care, living wills,
health care proxies
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Assessment of dyspnoea on effort in adult atrial septal
defect patients by cardiopulmonary exercise testing in the
six month follow up
Prabhat Tewari1 and Surendra Kumar Agarwal2
1Department of Cardiothoracic and vascular Anaesthesiology,
SGPGIMS, Lucknow, India; 2Department of Cardiothoracic and
Vascular Surgery, SGPGIMS, Lucknow, India

Background and Aim: The Atrial Septal Defects (ASD) are congeni-
tal cardiac disease that may also present in adults. The large defects
can develop pulmonary hypertension increasing effort intolerance
affecting the quality of life and may need surgical closure.
Therefore, we aimed to assess the effort intolerance by subjecting
them prospectively to cardiopulmonary exercise testing on a tem-
poral scale for six months.
Method:Twenty adults patients who came for surgical ASD closure
with the support of cardiopulmonary bypass at our institute con-
sented to undergo cardiopulmonary exercise testing at their follow
up at one, three and six months. The Bruce Protocol on a bicycle
ergometer was used. The ECG and blood pressure were moni-
tored noninvasively. The breath analysis was done by powercube
using Ganshorn ergospirometry. They were requested for maxi-
mum effort and whenever they could not continue further the test
was stopped. The data was presented as appropriate and was ana-
lysed using the SPSS software.
Results: Thirteen male and nine female patients completed follow
up for six months after surgery. Median age was 30 yrs. with maxi-
mum 59 and minimum 18 years. Average height was 154±9.3 cms
and weight was 47±8.9 kilograms. The maximum load on Bruce
protocol attained was 92.5±4.6 before surgery and 79.75, 84.35,
and 89.68 in the follow up and was significantly less than predicted
for that age. The VO2 at rest before surgery was 0.23 L/min, and
0.14, 0.146, 0.168 and 0.187L/min in the follow up similarly VO2
attained at maximum load was 0.58 L/min whereas it was never
near baseline level in post operative follow up with 0.28, 0.289,
0.36 l/min as significantly reduceed. There other static lung func-
tions were also significantly reduced the respiratory quotient was
also significantly reduced. All of them had sinus rhythm but have
exertional dyspnea. The echocardiographic assessment was within
normal limits.

Conclusions: This study demonstrates that after surgical ASD clo-
sure, the adult patients still show cardiovascular limitation to exer-
cise even after six months in the follow up. The oxygen uptake, as
well as the carbon dioxide elimination needs high ventilatory effort
induced by exercise. This is likely the main factor stimulating dyp-
noea and limiting exercise tolerance.

Keywords: Atrial Septal Defect, Adult Congenital heart disease,
Surgery for ASD closure, Surgical followup in ASD, Effort intol-
erance in ASD, CPET in Adult ASD
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Maternal congenital and acquired heart disease in Guyana
Riasoya Jodah1, Debra Isaac2, Rana Hassan2, Tegan Pierce3,
Michael Chin4 and Elif Seda Selamet Tierney5
1School of Medicine, Stanford University, Stanford, California, USA;
2Libin Cardiovascular Institute, University of Canada, Calgary, Alberta,
Canada; 3University of Calgary, Calgary, Alberta, Canada;
4Department of Cardiology, Georgetown Public Hospital Cooperation,
Georgetown, Guyana; 5Department of Pediatrics - Cardiology, Stanford
University, Stanford, California, USA

Background and Aim:Guyana is a developing country where mater-
nal mortality and morbidity (MMM) rates are significantly higher
than the global average. Cardiac disease complicating pregnancy is
a common cause of MMM in developing countries but remains
poorly studied in Guyana. The Georgetown Public Hospital
Corporation (GPHC) is Guyana’s only public tertiary care center
that manages most high-risk pregnancies. Since the establishment
of the Guyana Echocardiography Education Program and
Laboratory at GPHC, echocardiography has been available and
utilized by obstetrical patients since 2012. The goal of this study
is to determine the prevalence and distribution of maternal cardiac
disease in Guyana.
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Method: This is an observational study featuring a retrospective
cohort. All echocardiogram reports since the GPHC Echo Lab
establishment in 2012 were screened to identify patients who were
pregnant or six months postpartum. Using a standardized data
extraction form, patient demographics, gestational and post-par-
tum ages, echocardiogram indication and results were collected
when available. Amongst abnormal reports, the condition was
classified into acquired versus congenital heart disease and further
subclassified into rheumatic heart disease, ischemic heart disease,
cardiomyopathy, endocarditis, and other, and cyanotic versus
acyanotic heart disease, respectively. Descriptive statistics were
performed using ANOVA and Turkey HSD post-hoc tests when
appropriate.
Results: A total of 3,436 echocardiogram reports were screened,
and 341 echocardiograms from unique gestational or postpartum
periods were identified across 334 patients. 127 (37.2%) of the 341
echocardiograms were abnormal. Amongst these abnormal echo-
cardiograms, 92 (72.4%) showed acquired, and 36 (27.6%) showed
congenital heart disease. Cardiomyopathy (n=42) was the largest
cause of acquired heart disease, while ventricular septal defect
(n=13) was the most common congenital heart disease. Patients
with acquired cardiac conditions were significantly older than
those with congenital heart disease (28.9 years vs 23.75 years;
p=0.0005, Figure) and those with normal echocardiograms
(28.9 years vs 26.6 years; p=0.02, Figure).
Conclusions: Our study results show that there is a high burden of
cardiac disease amongst pregnant and postpartum women in
Guyana. These findings highlight the need to examine the associ-
ation of these findings with maternal and neonatal outcomes, as
well as identify further risk factors, in order to improve the
MMM rates in Guyana.

Keywords: maternal, echocardiogram, congenital, acquired
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sinus venosus asd and partial anomalous pulmonary vein
return – rarely diagnosed in adulthood?
Sabrina Martens1, Yaroslav Ivanov1 and Sven Martens2
1Department of Cardiothoracic Surgery, Division of Pediatric Cardiac
Surgery, Muenster, Germany; 2Department of Cardiothoracic Surgery,
Muenster, Germany

Background and Aim: Sinus venosus type of atrial septal defect with
partial anomalous pulmonary vein return (PAPVR) is a congenital

heart defect that often leads to symptoms in the first years of life.
The occurrence of symptoms depends on the extent of the left-
right shunting. If the right ventricle is dilated, surgery is indicated.
However, sometimes the diagnosis is not made until adulthood
when physical performance declines.
Method: We reviewed medical records of our GUCH patients
(grown-ups with congenital heart defects) with newly diagnosed
sinus venosus defect and PAPVR in 2023. Baseline characteristics
as well as operative data were analyzed retrospectively.
Results: Within 9 months, 5 adult patients (female: n=4) with
newly diagnosed sinus venosus defect and PAPVR presented to
our clinic. Mean age at presentation was 33.6 ± 10.7 years. All
patients reported more than one hospitalization prior to diagnosis.
4 out of 5 patients were in NYHA class 2 or 3. Mean Qp:Qs was
1.9±0.2. Corrective surgery via partial upper sternotomy was per-
formed in 3 cases. Full sternotomy was performed in one patient
with persistent left superior vena cava and in one re-do procedure.
Mean cardiopulmonary bypass time and duration of aortic cross
clamping were 164 ± 61 minutes and 84 ± 20 minutes, respec-
tively. The intra-atrial tunnels were created with bovine pericar-
dium. A patch-plasty of the vena cava was also performed. Mean
length of stay in the intensive care unit was 3 ± 2.3 days. One
patient underwent thoracic surgery due to bleeding, one needed
repetitive cardioversion procedures. All patients were discharged
home after 12.4 ± 4.5 days in good clinical condition with sinus
rhythm.
Conclusions: Sinus venosus defect and PAPVR is not that rare and
should be considered as a differential diagnosis if there is no other
explanation for a decline of the physical performance otherwise
healthy young adults. Corrective surgery can be performed with
good clinical results.

Keywords: Sinus venöses defect, partial anomalous pulmonary
vein return
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A very rare case of bilateral partial anomalous pulmonary
venous connection in an adult
Selman Dumani, Ermal Likaj, Alfred Ibrahimi, Edlira Rruci,
Arben Baboci and Altin Veshti
Service of Cardiac Surgery, University Hospital Center “Mother
Theresa”,Tirana, Albania

Background and Aim: Partial anomalous pulmonary venous connec-
tion is a condition in which some, but not all, of pulmonary veins
connect to the right atrium or its tributaries, rather than to the left
atrium. This rare condition more frequently occurs unilaterally, in
the right or left pulmonary veins. The occurrence of bilateral par-
tial anomalous connections is a very rare anatomic finding. The
patient was diagnosed only for large atrial septal defect but in thea-
tre was noticed that only the right superior pulmonary vein drains
into the left atrium, while the right inferior pulmonary vein and all
left pulmonary veins drain into a venous collector, localized extra
pericardial in the left side, which drained through a large vertical
vein to the innominate vein. To our knowledge, there is only one
reported case that is similar to our case. We corrected the anomaly
successfully and the patient did a good postoperative course.
Method: Case presentation
Results: Case presentation
Conclusions:The teamwork remains the key success in unpredicted
scenarios

Keywords: Partial anomalous pulmonary venous drainage, con-
genital heart disease, adult atrial septal defect
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Renal perfusion changes in aortic coarctation patients:
Repaco trial
Sigitas Cesna1, Marius Miglinas2 and Virgilijus Tarutis3
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Faculty of Medicine, Vilnius University, Vilnius, Lithuania; Center of
Cardiology and Angiology, Department of Cardiovascular diseases,
Vilnius University Hospital Santaros Clinics, Vilnius, Lithuania;
2Institute of Clinical Medicine, Faculty of Medicine, Vilnius University,
Vilnius, Lithuania; Vilnius University Hospital Santaros Klinikos,
Vilnius, Lithuania; 3Center of Cardiothoracic Surgery, Clinic of Cardiac
and Vascular Diseases, Institute of Clinical Medicine, Faculty of
Medicine, Vilnius University, Vilnius, Lithuania; Vilnius University
Hospital Santaros Clinics, Vilnius, Lithuania

Background and Aim: Successful surgical or percutaneous aortic
coarctation (CoA) treatment at early age do no guarantees lifelong
effectiveness. Up to 50% of patients with repaired CoA have per-
sistent hypertension. Eventually CoA may lead to long standing
renal perfusion disorder and may impact residual hypertension.
In this pilot study we try to evaluate renal perfusion changes
and relation to the severity of CoA.
Method: 78 patients with CoA underwent CT scan and were dis-
tributed in 2 groups. Patients with significant reCoA or native CoA
had isthmus/AoD index <0.7 and Group 2 had isthmus/AoD
index >0.7. The 99mTC-MAG3 captopril scintigraphy was per-
formed for both patients groups. Time to peak, time to half-peak,
peak to half-peak, 30 min/peak and 20 min/3 min count ratios
were determined for whole-kidney ROIs. Five patients with sig-
nificant native aortic coarctation or re-coarctation were treated
with percutaneous stent implantation with repeated tests 3-6
moths after procedure.
Results: Time to peak after captopril test for Group 1 was
shorter compared with Group 2 in both kidneys (p>0,05).
The median time to ½ peak was significantly lower in
Group 2 versus Group 1, which shows faster parenchymal
perfusion in Group 2.
Renal scintigraphy in 2/5 stented patients showed that time to
peak after captopril test was elevated in both kidneys after stenting
compared to basic measurements and 1/5 patients time to ½ peak
did not shorten, which suggests renal parenchymal dysfunction.
Conversely, ACE inhibitor scintigram show decrease in 30
min/peak uptake ratio in all patients after stenting of coarctation.
Conclusions: For patients with significant CoA faster parenchymal
perfusion and prolongation of time to ½ peak after captopril test
aware about possibility to have renal hypoperfusion. Furthermore,
renal perfusion scan shows promising data regarding effectiveness
of percutaneous CoA treatment with improved renal perfusion
and function. However, in some patients renal parenchyma may
not recover after gradient reduction at isthmus level due to long-
standing renal hypoperfusion.

Keywords: aortic coarctation, renal perfusion, residual hyperten-
sion, stenting
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Pulse wave velocity predicts future aortic dissection in
patients with marfan syndrome
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University Hospital, Ghent, Belgium; 2Department of Radiology, Ghent
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Department, IPI group, imec - Ghent University, Ghent, Belgium;
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& Center for Medical Genetics Ghent, Ghent University Hospital,
Ghent, Belgium

Background and Aim: Aortic root dilatation is an established cardio-
vascular manifestation in Marfan syndrome (MFS). The ensuing
aortic dissection (AoD) is the most important cause of mortality in
these patients. Prophylactic aortic root replacement (AoRR) has
been themainstay inpreventingAoD.Todate, aortic rootdiameters,
growth rate and family history of AoD are the main criteria used for
determining the timing of prophylactic AoRR. However, some
patients present with AoD before reaching surgical threshold.
Method: We conducted a prospective study including 45 patients
with MFS (55,6% women, 34,5±11,6yr). Patients underwent a
magnetic resonance angiography (MRA) including measurements
of the aortic pulse wave velocity (PWV). To evaluate whether
PWV could accurately predict AoD, patients were followed lon-
gitudinally (mean follow-up 6,96±1,46yr). For analysis, patients
were divided in two groups based on whether they suffered
AoD (N=6) or not. AnROC-curve analysis was performed to find
an accurate PWV cut-off.
Results: As previously described, higher PWV was significantly
associated with increasing age (p<0,001) and aortic root diameters
(p=0,015), as well as hypertension (p=0,009). During follow-up
six patients (13,3%) presented with AoD (1 with type A and 5 with
type B). AoD occurred after 3,59±3,12 years follow-up. Because
AoRR is known to impact PWV, patients who underwent pre-
vious surgery (N=8) were excluded from further analyses.
Compared to patients without AoD during follow-up, patients
with AoD had a significantly higher PWV (4,78 (IQR 4,24-
5,36) versus 7,68 (IQR 6,35-8,73); p=0,001). This finding per-
sisted independently of age and aortic root diameter. Using
ROC-analysis, a PWV above 5,84m/s could predict follow-up
AoD with a sensitivity of 100% and specificity of 90,3% (AUC
of 0,952).
Conclusions: Increased PWV has been described in patients with
MFS and has been shown to correlate with aortic growth in these
patients. To our knowledge, PWV has never been shown to pre-
dict AoD in patients with MFS. Our study shows that increased
PWV may be considered as a risk factor for AoD and could be
a useful addition to the existing thresholds for prophylactic
AoRR. Further studies with larger study populations are needed
to confirm these results and specify PWV cut-offs more precisely.

Keywords: Marfan syndrome, FBN1, Aortic dissection, Pulse
wave velocity
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E-selectin and asymmetric dimethylarginine plasma levels
in adult cyanotic congenital heart disease patients: clinical
status and vascular function
Sonia Alicja Nartowicz1, Ludwina Szczepaniak Chichiel2,
Marcin Gabriel3, Agnieszka Bartczak Rutkowska1, Joanna
RupaMatysek4, Andrzej Tykarski2, Stefan Grajek1, Maciej Lesiak1 and
Olga Trojnarska1
1Department of Cardiology, Poznan University of Medical Sciences,
Poznan, Poland; 2Department of Hypertensiology, Angiology and
Internal Medicine, Poznan University of Medical Sciences, Poznan,
Poland; 3Department of General and Vascular Surgery, Poznan
University of Medical Sciences, Poznan, Poland; 4Department of
Hematology, Poznan University of Medical Sciences, Poznan, Poland

Background and Aim: Patients with cyanosis secondary to congenital
heart disease (CHD) are characterized by erythrocytosis and
increased blood viscosity, which contributes to endothelial dys-
function, increased arterial stiffness, and impaired vascular func-
tion, which may affect the final clinical presentation.
Asymmetric dimethylarginine (ADMA) and e-selectin (e-sel) are
valuable biomarkers for prognosis of vascular damage.
Measuring biomarkers of endothelial dysfunction has the potential
to be a rapid and easily accessible tool that reflects the severity of
the disease. We aimed to assess e-sel and ADMA levels, their rela-
tionship with clinical status, as well as endothelial and vascular
function.
Method: A cross-sectional study including 36 adult CHD cyanotic
patients [(17 males) (42.3 +/- 16.3 years)] with arterial blood oxy-
gen saturation less than 92% and 20 healthy controls [(10 males)
(38.8 +/- 10.7 years)] was performed. All patients underwent
clinical examination, blood testing, and cardiopulmonary tests.
Endothelial function was assessed using intima-media thickness
and flow-mediated dilatation (FMD), as well as vascular function
using applanation tonometry methods was completed while con-
sidering aortic systolic pressure, aortic pulse pressure (AoPP), aug-
mentation pressure (AP), augmentation index (AI), pulse pressure
amplification (PPampl), and pulse wave velocity (PWV).
Results:Concentrations of e-sel were significantly lower in patients
with CHD than in controls (56.3 ± 13.6 ng/mL vs. 152.6 ± 84.7
ng/mL, p<0.001), while ADMA levels were higher (1.48 ± 0.48
ng/mL vs. 0.46 ± 0.1 ng/mL, p<0.001, respectively). E-sel levels
correlated with gender, blood oxygen saturation, red blood cell,
hemoglobin concentration, hematocrit, and augmentation pres-
sure forced expiratory volume in one second, forced vital capacity,
and oxygen uptake. ADMA levels were found to correlate only
with age.
Conclusions: E-sel level, unlike ADMA concentration, reflects the
degree of severity of erythrocytosis and hypoxia and, thus, the
physical status of patients with cyanotic CHD. None of the men-
tioned biomarkers seems to reflect the endothelial and vascular
function.

Keywords: congenital heart disease, e-selectin, adma

PP-448
External validation of two emerging perioperative mor-
tality scores for adults undergoing cardiac surgery for
congenital heart disease
Thibault Schaeffer1, Arnaud Kitzinger1, Philipp Heinisch1,
Harald Kaemmerer2, Sebastian Freilinger2, Julie Cleuziou1,
Masamichi Ono1, Peter Ewert2 and Jürgen Hörer1
1Department of Congenital and Pediatric Heart Surgery, German Heart
Center Munich, Munich, Germany; Division of Congenital and Pediatric
Heart Surgery, University Hospital of Munich, Ludwig-Maximilians-

Universität, Munich, Germany; 2International Center for Adults with
Congenital Heart Disease, Department of Congenital Heart Disease and
Pediatric Cardiology, German Heart Center Munich, Technical
University Munich, Munich, Germany

Background and Aim:There have beenmultiple attempts to develop
a suitable predictive score for perioperative mortality in adults with
congenital heart disease (ACHD) undergoing cardiac surgery. The
PErioperative Adult Congenital Heart disease (PEACH) score,
based on seven procedural and non-procedural factors, was pub-
lished in 2021. The Adults with Congenital heart disease –
Anatomical Physiological (ACAP) score, combining anatomical
complexity (from I to III) and physiological clinical (from A to
D) classes of the patient according to the American Heart
Association/American College of Cardiology classification, was
published in the same year. Both reported a high discriminative
ability (area under the receiver-operating characteristics curve or
c-index 0.88). We aimed to further validate these new scores
on a German ACHD cohort.
Method: Data of all patients with congenital heart disease who
underwent cardiac surgery at the age of 18 years or more between
January 2004 and December 2013 were reviewed. For each
patient, the PEACH and ACAP scores were calculated.
Perioperative mortality was defined as 30-day mortality. The dis-
criminative ability to predict perioperative mortality was assessed
for each score using the c-index.
Results: A total of 830 patients (51% females, 45% with a history of
cardiac operation during childhood) were included. The median
age at surgery was 30 years (interquartile range 23 – 40). The most
frequent operations were closure of atrial septal defect (n = 119,
14%), aortic valve replacement (n = 77, 9%), and replacement
of right ventricle-to-pulmonary artery conduit (n = 75, 9%). A
total of 27 patients (3%) died during the perioperative period.
The values of c-index for predicting perioperative mortality for
the PEACH (n = 786) and ACAP (n = 739) scores were 0.703
and 0.75, respectively. Within the ACAP score, the IID and
IIID classes demonstrated the best discriminative ability
(observed-to-expected ratio 1.02 and 1.05, respectively).
Conclusions: In our German cohort, the recently published
PEACH score performs poorly at predicting early mortality in
ACHD undergoing cardiac surgery. The ACAP score demon-
strated better performance, especially the IID and IIID classes.
Further refinement of these scores with more robust statistical
models and novel patient-related factors is mandatory.

Keywords: adult with congenital heart disease, perioperative
mortality scores

PP-449
Dynamic hyperinflation during exercise in patients with
congenital heart disease – preliminary results
Viktoria Ludwig1, Julia Hock1, Jan Müller2, Peter Ewert1 and
Alfred Hager1
1Department of Congenital Heart Disease and Pediatric Cardiology,
Deutsches Herzzentrum München, Technical University of Munich,
Germany; 2Department of Congenital Heart Disease and Pediatric
Cardiology, Deutsches Herzzentrum München, Technical University of
Munich & Institute of Preventive Pediatrics, Technical University of
Munich, Germany

Background and Aim: In patients with congenital heart disease
(CHD), not only the cardiac function can be a performance-limit-
ing factor, but also dynamic lung hyperinflation (DH) is considered
a limitation to exercise. However, the study of DH and its clinical
utility in CHD is limited and little is known regarding its
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prevalence, risk factors and clinical associations. The study aim was
to describe the prevalence of DH during cardiopulmonary exercise
testing (CPET) in CHD patients and its relationship with demo-
graphic parameters, lung function and exercise tolerance to better
understand if and which patients are at greater risk for DH.
Method: This observational study investigated data from 139 chil-
dren and adults with CHD (33.6 ± 16.1 years, 45.3% male) who
performed spirometry and CPET including inspiratory capacity
(IC) manoeuvres. Indication of DH was marked as a negative
change in IC from rest to peak exercise (Delta IC) as well as a vol-
ume of the tidal breath that is flow limited on expiration/tidal vol-
ume (VFL/VT)> 50% during exercise. T-test and chi-square were
used to estimate p-values.
Results: In total, 10 subjects (7%) showed evidence of DH during
exercise. Patient groups did not differ in sex, age and body-mass-
index (p>0.05). However, subjects with DH had a significant
lower Tiffeneau-index (forced expiratory volume in first sec-
ond/forced vital capacity, FEV1/FVC) compared to non-DH
patients (DH: 70.8% ± 7.0 vs. non-DH: 76.9% ± 6.8, p=0.002).
There was no group difference in peak oxygen uptake (DH:
25.2 ml/min/kg ± 7.1 vs. non-DH: 25.9 ml/min/kg ± 8.4,
p=0.785), FEV1 (DH: 2.9 L ± 0.7 vs. non-DH: 2.7 L ± 0.8,
p=0.935) or FVC (DH: 3.8 L ± 1.1 vs. non-DH: 3.5 L ± 1.0,
p= 0.683).
Conclusions: Prevalence of DH in patients with CHD is low, and
only the Tiffeneau-index (FEV1/FVC) could be associated with
DH in patients with CHD in our preliminary analysis so far.
Nevertheless, the identification of DH in CHD patients might
be a subtle sign of ventilatory obstruction, thereby helping to pro-
vide pneumological and adapted treatment.

Keywords: dynamic lung hyperinflation, inspiratory capacity,
lung function, cardiopulmonary exercise testing, congenital heart
disease, congenital heart defect
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Unveiling women’s experiences with cardiovascular health
during pregnancy and care provided by a pregnancy heart
team: a qualitative phenomenological
Yaël Vanharen1, Laury Knollenburg2, An Van Berendoncks3,
Dominique Mannaerts4 and Eva Goossens5
1Centre for Research and Innovation in Care (CRIC), Department of
Nursing Science and Midwifery, Faculty of Medicine and Health Sciences,
University of Antwerp, Antwerp, Belgium; 2Department of Obstetrics and
Gynaecology, Antwerp University Hospital, Antwerp, Belgium;
3Department of Cardiology, Antwerp University Hospital/ University of
Antwerp, Antwerp, Belgium & Research Group Cardiovascular Diseases,
Department of Genetics, Pharmacology and Physiopathology of Heart,
Blood Vessels and Skeleton, University of Antwerp, Antwerp, Belgium;
4Department of Obstetrics and Gynaecology, Antwerp University
Hospital, Antwerp, Belgium&Antwerp Surgical Training, Anatomy and
Research Centre, University of Antwerp, Antwerp, Belgium; 5Centre for
Research and Innovation in Care (CRIC), Department of Nursing
Science and Midwifery, Faculty of Medicine and Health Sciences,
University of Antwerp, Antwerp, Belgium&Department of Patient Care,
Antwerp University Hospital, Antwerp, Belgium &Department of Public
Health and Primary Care, KU Leuven, Leuven, Belgium

Background and Aim: Cardiovascular diseases (CVD) are currently
the leading cause of mortality in pregnant women. To date, the

majority of empirical studies and guidelines include an assessment
of clinical status, prognosis and outcomes of these women.
However, we currently lack an in-depth understanding of the
needs, expectations and experiences of women regarding the fol-
low-up they receive during their pregnancy journey.
The present study aimed to (i) gain an in-depth understanding of
the experiences of women with cardiovascular disease, and (ii)
identify barriers and facilitators to the follow-up they receive dur-
ing pregnancy.
Method: This qualitative phenomenological study involved data
collection using semi-structured interviews in a large tertiary
centre with a Pregnancy Heart outpatient clinic. Purposive sam-
pling was used and patients were contacted by email. Data collec-
tion took place between December 2022 and September 2023.
The transcribed interviews were subjected to thematic analysis.
Results: Thirteen patients were interviewed. Within the overarch-
ing theme of emotional distress, we distilled the following sub-
themes: awareness of the impact of CVD on the pregnancy jour-
ney, loneliness resulting from unheard concerns, and the need for
increased psychological support and well-being. Within the over-
arching theme of the organisation of care, we distilled the follow-
ing sub-themes: continuity of care and the skills required of
healthcare providers.
Conclusions: Pregnant women with CVD warrant increased atten-
tion during and after pregnancy in terms of continuity of care and
psychological support. These patient perspectives could signifi-
cantly contribute to a more patient-centred approach to care.
These findings provide an opportunity to incorporate the perspec-
tive of cardio-obstetric patients into guidelines and the formulation
of an integrated approach to care.

Keywords: Cardiovascular obstetrics, cardiovascular diseases,
pregnancy, patient experience, advanced practice nursing and
midwifery, qualitative research.
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PP-451
Pulmonary annular systolic excursion. towards a integral
evaluation to right ventricular in patients with tetralogy of
fallot and pulmonary stenosis
Yamila Ailen Hubely1, Antonia Pijuan1, Laura Dos1, Daniel
Daniel Font1, Berta Miranda1, Víctor Gonzalez4, Macarena Lorente3,
Blanca Gordon1 and Jorge Parras2
1Department of Adult Congenital Heart Disease, Vall d‘Hebron
Hospital, Barcelona, Spain; 2Department of Electrophysiology,
Cardiology Institute “Juan Francisco Cabral”, Corrientes, Argentina;
3Department of Echocardipgraphy, Vall d‘Hebron Hospital, Barcelona,
Spain; 4Department of Adult Congenital Heart Disease and Department
of Echocardipgraphy, Vall d‘Hebron Hospital, Barcelona, Spain

Background and Aim: Surgery has improved the survival of patients
with Tetralogy of Fallot and Pulmonary Stenosis. Pulmonary
regurgitation is the most common complication, requiring cardiac
resonance to define reintervention. The objective was to evaluate
the function of the right ventricular outflow tract through excur-
sion of the pulmonary annulus by echocardiogram and its relation-
ship with the ejection fraction by resonance.
Method: Patients with repaired Tetralogy of Fallot and pulmonary
stenosis, with recent cardiac resonance (within the last year), who
were measured, by Doppler echocardiogram: the excursion of the
pulmonary annulus in systole, the excursion of the tricuspid annu-
lus in systole, right ventricular S wave tissue velocity, and fractional
change in right ventricular area. They were compared with the
right ventricular ejection fraction.
Results: 70 patients were included, tetralogy of Fallot in 65.7%.
The excursion of the pulmonary annulus in systole was greater
in the group with preserved right ventricular ejection fraction:
10.8 vs 9.1 mm (p=0.021). The excursion of the pulmonary annu-
lus in systole showed a weak but statistically significant correlation
coefficient with the right ventricular ejection fraction (r 0.27 p <
0.05) and with tissue velocity S (r 0.31 p < 0.01) but not with the
excursion of the tricuspid annulus.
Conclusions: Pulmonary ring excursion is related to right ejection
fraction and most indices of right ventricular systolic function.

Keywords: echocardiography, congenital heart disease, systolic
function, Tetralogy of Fallot, Pulmonay stenosis.
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Propensity-matched comparison of fluoroscopic and
echocardiographic guided transcatheter ventricular septal
defect occlusion in chinese population
Zefu Li, Wenchao Li, Pengxu Kong, Shuyi Feng, Yihang Li, Jian Li,
Zeye Liu, Fengwen Zhang, Shouzheng Wang, Fang Fang,
Wenbin Ouyang, Xiaopeng Hu, Yongquan Xie and Xiangbin Pan
Department of Structural Heart Disease, National Center for
Cardiovascular Disease, China & Fuwai Hospital, Chinese Academy of
Medical Sciences & Peking Union Medical College, Key Laboratory of
Innovative Cardiovascular Devices, National Health Commission Key

Laboratory of Cardiovascular Regeneration Medicine, National Clinical
Research Center for Cardiovascular Diseases, Beijing, China

Background and Aim: Transcatheter therapy under fluoroscopic
guidance has emerged as a minimally invasive option for treating
perimembranous ventricular septal defect (pmVSD). However,
patients receiving transcatheter occlusion may confront unavoid-
able radiation and unacceptable postprocedural or late-onset con-
duction abnormalities. We simplified the transcatheter process by
employing echocardiographic guidance instead of fluoroscopy.
The purpose of this study was to comparatively evaluate our
long-term follow-up results of modified pmVSD occlusion and
identify risk predictors of conduction abnormalities via robust
machine learning methods.
Method: Nine hundred and fifty-four patients with pmVSD
who had undergone transfemoral occlusion using fluoro-
scopic guidance (n=858) or transesophageal echocardiogra-
phy (TEE) guidance (n=96) from January 2016 to
December 2019 were retrospectively enrolled, and 54 pairs
were propensity-score matched for 8 baseline variables.
The primary study outcomes were the success rate of occlu-
sion and postoperative conduction block at 3-year follow-up.
Logistic regression with a stepwise selection of variables and
gradient descent boosting were used to identify potential risk
factors of persistent postoperative conduction abnormalities
over the entire study period.
Results: Transcatheter pmVSD occlusion was successful in all
patients enrolled in this study. Compared with fluoroscopic guid-
ance group, the TEE guidance group had similarly distributed
baseline characteristics, cardiac function parameters, and para-
valvular regurgitation grade. We also observed that the TEE
guidance group had lower rate of moderate to severe tricuspid
regurgitant (18.9% vs. 40.6%, p = 0.007), left ventricular end dia-
stolic diameter (42.5 vs. 44.0 mm, p = 0.032) at discharge.
However, the proportion of patients with trivial to mild residual
shunt in TEE guidance group was higher before discharge (5.7%
vs. 2.1%, p = 0.021) but disappeared during follow-up. The
occurrence of right bundle-branch block was higher in fluoro-
scopic guidance group without reaching statistical significance
(0 vs. 1, p = 0.609). Both groups had no atrioventricular block
occurrence. The occurrence of mitral or tricuspid regurgitation
during follow-up served as a risk factor for predicting cardiac
conduction abnormalities.
Conclusions: Fluoroscopic and echocardiographic guidance for
transcatheter pmVSD occlusion appear comparably safe and effec-
tive, with high implant success and favorable 3-year clinical out-
comes. However, the causality between valvular regurgitation and
conduction abnormalities warranted larger studies with longer-
term follow-up.

Keywords: ventricular septal defect, transcatheter occlusion, pro-
pensity-matched analysis, machine learning, echocardiographic
guided therapy
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Cardiac Dysrhythmias and Electrophysiology

PP-453
Two-way panic on the roller coaster
Jose Manuel Puyana Rodríguez1, Inmaculada Sánchez Pérez2, María
Sonia Arias Castro1, Félix Romero Vivas1, Natalia Rivero Jiménez2,
Tomasa Centella Hernández3, Ana Coca Pérez4, César
Pérez Caballeros4, María Jesús Del Cerro Marín2 and Javier
Moreno Planas5
1Department of Paediatric Cardiology of Hospital Materno Infantil,
Badajoz, Spain; 2Department of Paediatric Cardiology of Hospital
Ramón y Cajal, Madrid, Spain; 3Department of Cardiac Surgery of
Hospital Ramón y Cajal, Madrid, Spain; 4Department of Paediatric
Critical Care of Hospital Ramón y Cajal, Madrid, Spain; 5Department of
Cardiology of Hospital Ramón y Cajal, Madrid, Spain

Background and Aim: Catecholaminergic polymorphic ventricular
tachycardia (CPVT) is a rare congenital arrhythmogenic disorder
induced by physical or emotional stress. It mainly affects children
and younger adults and is characterized by rapid polymorphic and
bidirectional ventricular tachycardia. Patients with CPVT may
experience life-threatening arrhythmic events (LTAEs). The aim
of this study is to report on a case of CPVT that went into cardiac
arrest.
Method:We report a case of a patient diagnosed of catecholaminer-
gic polymorphic ventricular tachycardia in the context of cardiac
arrest.
Results: We present a case report of a 10-year-old male who col-
lapsed during an emotional event (on a roller coaster) and went
into cardiac arrest. Emergency department evaluation including
imaging, laboratory studies, and EKG indicated the cause of car-
diac arrest was likely a primary cardiac arrhythmia. An initial clini-
cal diagnosis of catecholaminergic polymorphic ventricular
tachycardia (CPVT) was made based on symptom onset during
an emotional event, patient age, past episodes of chest pain and
palpitations, absence of structural heart defect, and lack of EKG

changes after the return of spontaneous circulation. The diagnosis
was later confirmed with genetic testing (mutation of the RYR2
gen). The patient was started on a beta-blocker and a subcutaneous
implantable cardioverter-defibrillator was placed as it met the level
A of evidence for defibrillator indication. Due to poor control with
beta-blockers, flecainide was added. Sympathectomy is currently
being considered.
Conclusions: Given the rarity of this condition, this diagnosis is
often missed, which contributes to increased mortality rates. In
children and young adults presenting with syncope without clear
etiology in the presence of high-risk features, further evaluation
should be performed including referral to cardiology to rule out
chronic cardiac arrhythmias.

Keywords: catecholaminergic polymorphic ventricular tachycar-
dia, pediatric electrophysiology, cardiac death, β-blockers.
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The efficacy and safety of adenosine triphosphate admin-
istration test in themanagement ofWolff–Parkinson–white
syndrome in children with delta waves
Kentaro Kogawa1, Reiji Ito2, Daishi Hirano2 and Kenji Hoshino1
1Division of Pediatric Cardiology, Saitama Children’s Medical Center,
Saitama, Japan; 2Department of Pediatrics, The Jikei University School of
Medicine, Tokyo, Japan

Background and Aim: Wolff–Parkinson–White (WPW) syndrome
is a delta-wave syndrome frequently detected using school-based
cardiovascular screening programs in Japan. Most patients are
asymptomatic; however, initial symptoms may include syncope
or sudden death, requiring appropriate diagnosis andmanagement.
Delta waves are also observed in the fasciculoventricular pathway
(FVP), which poses no risk and requires no management. This
study aimed to evaluate the efficacy and safety of the adenosine
triphosphate (ATP) administration test for differentiating WPW
syndrome from FVP.
Method: We retrospectively reviewed the medical records of 127
patients who were referred to our hospital between April 2008
and March 2022 due to signs of WPW syndrome on electrocar-
diography. WPW syndrome and FVP were determined based
on atrioventricular blocks and QRS waveform changes after
ATP infusion during sinus rhythm. The procedures were per-
formed on an outpatient basis.
Results:Overall, 127 patients were included (65males; median age:
12.8 [6.8–22.1] years, resting heart rate: 75 [40–103] bpm, PR
interval: 109 [72–160] ms, and QRS duration: 101 [69–157]
ms). The outcomes of the rapid intravenous ATP infusion revealed
FVP, WPW syndrome, and indeterminate in 64 (50.4%), 54
(42.5%), and 9 (7.1%) patients, respectively. More than 60% of
patients with QRS duration ≤120 ms had FVP. Multivariate
analysis showed independent risk factors forWPW syndromewere
age ≦12 years (OR: 3.32; 95% CI: 1.37 to 8.05; p = 0.008), QRS
duration >120 ms (OR: 5.34; 95% CI: 1.79 to 15.93; p = 0.003),
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and Roseumbaum classification type A (OR: 12.51; 95% CI: 4.02
to 38.95; p = 0.000). The optimal ATP dose was 0.2–0.3 mg/kg in
approximately 90% of patients; however, no patient experienced
adverse events.
Conclusions: The ATP administration test is safe and simple for dif-
ferentiating WPW syndrome from FVP. If the result leads to a
diagnosis of FVP, the incidence of sudden death and tachycardia
is unlikely, and unnecessary management can be reduced.

Keywords: Preexcitation syndrome, Wolff–Parkinson–White
syndrome, fasciculoventricular pathway, adenosine triphosphate
administration test, electrocardiogram, delta waves
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Ablation of an incessant left ventricular tachycardia sup-
ported by extracorporeal membrane oxygenation in a 2-
year-old patient post COVID-19 infection
Laleh Ghaeni, Bernd Opgen Rhein, Peter Murin, Oliver Miera,
Felix Berger and Joachim Carsten Will
Department of Congenital Heart Disease – Pediatric Cardiology,
Deutsches Herzzentrum der Charité, Berlin, Germany

Background and Aim: This case shows the successful treatment of an
incessant ventricular tachycardia (VT) in a 2-year-old boy under
veno-arterial extracorporeal membrane oxygenation (VA-
ECMO). Four weeks earlier he suffered from COVID-19 infec-
tion followed by general deterioration associated with tachycardia.
Method: On presentation at ER, the patient was generally unwell
with a heart rate of 220 bpm, but hemodynamically stable. The
ECG was interpreted as supraventricular tachycardia. Treatment
with adenosine was inefficient. After suspected VT, amiodarone
was administered, leading to bradycardia and pulseless electrical
activity. After 13minutes of CPR, he stabilized andwas transferred
to our center.
Results: The patient presented a broad drug resistant VT, treated
with amiodarone, magnesium, several rounds of electric cardio-
version, and later verapamil, as the suspected diagnosis was idio-
pathic left ventricular (LV) tachycardia. He developed a
bradycardic rhythm with significant hypotension, echocardiogra-
phy showed a highly impaired ejection fraction (EF). VA-ECMO
was implanted that stabilized the circulation. However, the ECG
developed long QT and showed an increase in polymorphic VES,
resulting in Torsade-de-Point tachycardia. Therapy with verapa-
mil was restarted and additionally transesophageal pacing.

He underwent electrophysiological examination, intubated and
under ECMO-support. As initially fascicular VT was suspected,
mapping was performed in the LV, with a near perfect pacemap
basal inferior. During the examination the clinical VT started.
Blood pressure stayed stable under EMCO-therapy. Ablation
was performed in the suspected area, with subsequent termination
of the micro-reentrant VT in the inferior basal LV (figure 1).
The patient was monitored for 32 hours without antiarrhythmic
therapy, with no further episodes of VT. His EF improved and
ECMO could be explanted without residues. In the follow up
period of two years he is under betablocker therapy in good clinical
condition without any VT relapse.
Conclusions: The case presented shows the possibility of VT abla-
tion under ECMO therapy in a pediatric patient. Cardiac sequelae
(such as myocarditis) following COVID infection should always be
considered, and specifically investigated early on. In refractory
drug resistant VT and hemodynamic instability VA-ECMO can
also provide circulatory support during pediatric ablation
procedures.

Keywords: ventricular tachycardia, ecmo, covid

PP-456
The challenge of transseptal access for catheter ablation of
left-sided arrhythmia substrate in infants and small children
under 6 years of age
Zsofia Nagy, Andrea Szabo, Levente Csakany, Tamas Major,
Zoltan Som, Csaba Foldesi and Laszlo Kornyei
Gottsegen National Cardiovascular Center, Budapest, Hungary

Background and Aim: Young age and small cardiac dimensions are
increased risk factors for catheter ablation (CA). Transseptal punc-
ture (TSP) may be an additional risk factor. Patent foramen ovale
(PFO) in infants can mitigate this risk and decrease the complica-
tion rate in the very young. This study aimed to compare the
results of left-sided CA in children under 1 year and between
1-6 years of age.
Method: Between January 2010 and September 2023, 1703 pedi-
atric CAs were performed, of which 17 left-sided ablations in chil-
dren under 6 years without structural heart disease were
retrospectively evaluated. CA results below 1 year and between
1-6 years of age were compared in terms of body size, procedural
parameters, left atrial (LA) access, complication, and success rate.
Results:The patient group below 1 year (Group 1, n=5) has a mean
age=0.13±0.03 years, mean body weight=3.6±1.1 kg, mean
height=52.3±3.6 cm. Patients between 1-6 years (Group 2,
n=12) have mean age=5.0±1.1 years, mean body weight=17.9
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±2.2 kg, mean height=111.2±7.4 cm. The arrhythmia substrate
was an overt pathway in 3 pts (17.6%), concealed pathway in 7
pts (41.2%), and focal LA tachycardia in 7 pts (41.2%). Foramen
ovale was persistent in all 5 children in Group 1 and TSP was
not required. In Group 2 only 2 pts (16.7%) had PFO, and all other
pts required TSP. TSP was successful in 9/10 cases (90%). No
complications related to LA access or other adverse events
occurred in Group 1. In Group 2, there was one case of pericardial
effusion that spontaneously regressed and one case of mechanical-
induced advanced AV block that resolved after six days. There
were no significant differences in procedure time, fluoroscopic
time, and radiation dose between the two groups (Group 1:
126.4±47.0 min, 6.4±4.5 min, 4.0±5.3 cGycm2 vs. Group 2:
162.6±49.2 min, 7.9±9.4 min, 9.0±12.4 cGycm2, p≥0.05). All
CAs were performed with RF energy. The acute success rate of
the procedures was 100%.
Conclusions: CA of left-sided arrhythmias in small children may
offer a safe and effective option in selected cases. The high preva-
lence of PFO may explain the paradoxically less complication rate
under 1 year of age.

Keywords: catheter ablation, transseptal puncture, patent fora-
men ovale, infants and small children
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Catecholaminergic polymorphic ventricular tachycardia:
Long term experience of single pediatric centre
Luigina Porco, Daniela Righi, Anwar Baban, Massimo Stefano Silvetti,
Simone Paglia and Fabrizio Drago
Pediatric Cardiology and Cardiac Arrhythmias/Syncope Unit,
Department of Pediatric Cardiology, Bambino Gesù Children’s Hospital
IRCCS, Rome, Italy

Background and Aim: CPVT is a genetic disease characterized by
emotion- or exercise-induced supraventricular and ventricular
arrhythmias.The disease has an estimated prevalence of 1 in
10000.The present study aims to examine the long-term outcome
of a single-centre pediatric cohort of CPVT patients.
Method: All data about patients with CPVT followed up in our
Centre from 2005 were revised
Results: 23 patients (13 females), diagnosed as affected by CPVT at
median age of 12.29 ± 4.84 years, were enrolled.
Themedian age at the first manifestation of the disease was 10.27 ±
4.71 years and always during exercise or emotion:syncope in 12
(52%) patients, resuscitated cardiac arrest in 5 (22%), ventricular
arrhythmias detected during sport participation screening in 2
(9%). Two patients had neurological sequelae of cardiac arrest.
Four patients (17%) were diagnosed due to familiar screening.
Genetic testing was performed in 20 patients (87%), RYR2 var-
iants were documented in 17 of 20 patients (85%). The median
follow-up is 7.2 ± 7.4 years. All survived patients are on
Nadolol (mean dose of 1,65 mg/kg) that is in combination with
Flecainide (average dose of 2,85 mg/kg) in 1 (56%) patients.
There were no side effects. An implantable loop recorder (ILR)
was implanted in 7 patients (30%) without any complications.
Seven patients (30%) underwent ICD implantation and complica-
tions occurred in 3: lead-associated thrombosis in 2 cases, electrode
lead fracture in the other one. Two patients were lost to follow up.
Among the remaining 21 (91,3%) patients, one (4.8%) patient died
at the age of 16 due to electrical storm and arrhythmia induced
cardiomyopathy in 2011, 2 (9.5%) patients had recurrent SVT
exercise-induced. All patients are currently asymptomatic; where
possible (20 patients, 87%), the exercise test showed the presence
of complex supraventricular premature beats in 2 (10%) patients,

non-sustained VT in 1 (5%), isolated monomorphic premature
ventricular beats in 3 (15 %), polymorphic ventricular premature
beats in 5 (25%), no arrhythmia in the remaining 9 (39%).
Conclusions:CPVT is mostly diagnosed secondary to an adrenergic
impact event. Family screening after genetic testing allows for pre-
ventive diagnosis. Beta-blockers, and particularly Nadolol, still
remain the cornerstone of treatment. ILR may be useful to opti-
mize medical treatment or indicate ICD implantation despite
apparently effective medical treatment. The ICD can be implanted
but serious complications can occur in about 40% of cases.

Keywords: Children, Catecholaminergic polymorphic ventricu-
lar tachycardia, Arrhythmic event, Syncope, nadolol
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The importance of home-monitoring as a method of car-
diac events diagnosis in a childwith intellectual disability– a
case report
Magda Franke1, Tomasz Marcin Ksiazczyk2, Piotr Wieniawski2 and
Bozena Werner2
1Department of Pediatric Cardiology and General Pediatrics, Doctoral
School, Medical University of Warsaw, Warsaw, Poland; 2Department of
Pediatric Cardiology and General Pediatrics, Medical University of
Warsaw, Warsaw, Poland

Background and Aim: Cardiomyopathies are rare cardiac disorders
primarily affecting myocardium. Themost common type is hyper-
trophic cardiomyopathy (HCM) which is also the most frequent
genetically inherited cardiac disorder, affecting nearly 0,2% of pop-
ulation. HCM is frequently associated with arrhythmias leading to
sudden cardiac (SCD) death and thus patients with HCM may
require ICD implantation as a SCD preventive method.
Method: See below.
Results: We present a 17-year-old male patient diagnosed with
HCM, nephrotic syndrome, intellectual disability and a long his-
tory of syncopies. He was diagnosed with HCM at the age of 8 and
remained under regular cardiological care with amild interventric-
ular septum hypertrophy (IVSd 16mm, Z-score 3.2) without left
ventricular outflow tract obstruction. Due to significant impair-
ment of cognitive functions objective evaluation of patient’s symp-
toms was impossible. Over the years, the boy presented with
several episodes of syncopies, however no rhythm disorders were
registered until the age of 17 when the first episode of atrial fibril-
lation (AF) was recorded. The patient’s family history revealed
dilated cardiomyopathy in his mother and SCD in a brother with
intellectual disability and epilepsy at the age of 10. We performed
genetic testing with next generation sequencing method which
revealed presence of a variant of unknown significance in
MYPB3 gene (c.2560A>T; p.Met854Leu).
Due to high risk of sudden cardiac death (12% according to ESC
HCMRisk-SCD calculator) the boy had ICD implanted. He had
two episodes of appropriate ICD therapy for ventricular fibrillation
preceded by AF with subsequent sinus pause. The child did not
report any symptoms during both episodes and we were informed
about them by home-monitoring. He underwent pulmonary
veins isolation for AF, but due to recurrence of arrhythmia double
pharmacological treatment was given.
Conclusions: The presented case shows dangerous manifestation of
mild HCM with complex medical history and severe clinical pre-
sentation. With the presented patient we want to highlight the
importance of SCD risk evaluation with available calculators, as
well as the necessity of ICD implantation as a SCD preventive
method. Home-monitoring can serve as a method of detecting
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life-threatening arrhythmias, especially in patients with intellectual
disability.

Keywords: Home-monitoring, hypertrophic cardiomyopathy,
atrial fibrillation, ICD, intellectual disability.

PP-460
Resting 12-lead ecg evolution in pediatric duchenne
muscular dystrophy patients
Magdalena Bazgier1, Jarosław Meyer Szary1, Patryk Macuk1,
Karolina Śledzińska2, Jolanta Wierzba2 and Joanna Kwiatkowska1
1Department of Paediatric Cardiology and Congenital Heart Defects,
Medical University of Gdansk, Poland; 2Department of Internal and
Pediatric Nursing, Institute of Nursing and Midwifery, Medical
University of Gdansk, Poland

Background and Aim: Cardiac involvement in Duchenne muscular
dystrophy (DMD) is characterized by progressive myocardial fib-
rosis, left ventricle dysfunction alongsidewith electrocardiographic
changes. With significant differences found in resting ECG
dependently on patients age in previous analyses, in current study
we aimed to conduct a deepen analysis of the ECG evolution with
the disease progression.
Method:The analysis of heart rate (HR) and P, QRS amplitude and
duration in resting 12-lead ECG recordings in patients with genet-
ically confirmed DMD diagnosis was performed in the presented
single-centre observational study. Reference values by Rijnbeek
et al. were used for z-score calculations. Finally, a comparison
between younger (≤ 9 years old) and older (>9 years old) patients
was performed. Statistical analysis was performedWizard 2.0 (Evan
Miller, Chicago, IL. Z-score values, mean (±SD) are presented.
Results: A hundred and twenty-five studies from 84 patients (83,
97,6% male) were analyzed. Based on the age at the time of the
recording patients were assigned to “early course” or “late course”
group, n=63, aged 6.25 ±2.00 years old and n=62 aged 12.99
±2.35 respectively. HR was found to be significantly higher in
the older group of patients, z-scores 1.17 ±1.24 vs. 1.63 ±1.28,
p=0.04. Later in the course of the disease Q wave was found to
be lower in V6 (1.09 ±1.21 vs. 0.69 ±0.79, p=0.03), R wave
higher in aVL (1.31 ±1.62 vs. 2.26 ±2.76, p=0.02), and V1
(0.53 ±1.24 vs. 1.19 ±1.40, p=0.01) but lower in V6 (-1.05
±1.14 vs. -1.54 ±1.17, p=0.02). S wave was found to be higher
in aVL (-0.05 ±0.77 vs. 0.33 ±0.69, p=0.01) and III (0.46
±2.02 vs. 1.91 ±2.99, p=0.01), but lower in V2 (-0.86 ±1.39
vs. -1.62 ±1.18, p<0.01)

Conclusions: ECG in DMD undergoes significant evolution
throughout the course of the disease in childhood. It is yet to
be determined if novel approach using z-scores applied to ECG
will reveal early prognostic factors of more adverse cardiac
outcomes.

Keywords:DuchenneMuscular Dystrophy, Resting ECG, QRS
amplitudes
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Exploring neonatal cardiac arrhythmias: A dual case study
of permanent junctional reciprocating tachycardia
Mariana Meneses1, Luis Salazar2, Manuel Magalhães3, Luis
Guedes Martins4, Filipa Vila Cova4, António Pinheiro Vieira5,
Elisa Proença3 and Sílvia Álvares4
1Department of Paediatrics, Unidade Local de Saúde de Matosinhos,
Porto, Portugal; 2Department of Paediatrics, Centro Materno Infantil do
Norte, Porto, Portugal; 3Department of Neonatology, Centro Materno
Infantil do Norte, Porto, Portugal; 4Department of Paediatrc Cardiology,
Centro Materno Infantil do Norte, Porto, Portugal; 5Department of
Cardiology, Centro Hospitalar Universitário de Santo António, Porto,
Portugal

Background and Aim: Permanent junctional reciprocating tachycar-
dia (PJRT) is one of the causes of refractory supraventricular tachy-
cardia (SVT), rarely diagnosed in neonatal period. It presents with
long RP tachycardia, inverted P waves in the inferior leads and is

57th Annual Meeting of the AEPC S1779

Ventricular fibrillation preceded by atrial fibrillation

The image shows the beginning of an episode of ventricular fibrillation preceded by atrial 
fibrillation with subsequent sinus pause. There was later an appropriate ICD therapy. We were 
informed about the event by home-monitoring.

Mean ± SD of z-score values based on Rijnbeek et al.
stratified by age and p-value for the corresponding comparisions
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characterized by incessant tachycardia and a slower ventricular rate
(around 200 beats/min). The risk of tachycardia-induced cardio-
myopathy is significant.
Method: We present 2 cases of fetal PJRT shedding light on the
particularities surrounding diagnosis and treatment.
Results: Case 1: A 34-year-old pregnant had an uneventful preg-
nancy until 32 weeks’ gestation when fetal tachycardia was
detected. Fetal echocardiography revealed no structural cardiac
anomalies. The male neonate was delivered via cesarean section
due to persistent tachycardia (max 180 bpm), and exhibited
inverted P-waves in DII, DIII and aVF on ECG, suggesting
PJRT. Propranolol was initiated on D4. The infant was discharged
on D16 with a normal ECG. Currently, at 20 months of age, has
no recurrence, under propranolol.
Case 2: A 29-year-old pregnant had fetal tachycardia detected at 24
weeks. Transplacental therapy with flecainide and digoxin transi-
torily controlled fetal tachycardia. An elective cesarean section was
performed at 33 weeks and 6 days due to non-reassuring fetal sta-
tus. At birth, the female newborn presented refractory SVT. with a
heart rate of 220 beats/min. The diagnosis of PJRTwas confirmed.
After numerous treatment attempts, tachycardia was controlled
with high dose propranolol and flecainide. She was discharged
on D31. Flecainide was stopped at age 2 and propranolol at age
4. No recurrence at 6 years’ follow-up.
Conclusions: The importance of the ECG pattern in diagnosis of
PJRT is highlighted. The response to therapywas achieved in both
cases. However in case 2 management was challenging, suggesting
that the earlier development of PJRT may result in a more severe
disease and involved amultidisciplinary approach including obstet-
rics, pediatric cardiology, electrophysiology and neonatology.

Keywords: neonatal cardiac arrhythm, permanent junctional
reciprocating tachycardia
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Presentation and outcomes of paediatric radiofrequency
catheter ablation for supraventricular tachycardia accord-
ing to sex and age
Mariana Pereira Santos1, André Alexandre2, Andreia Campinas2, Dias
De Frias2, David Sá Couto1, Diana Ribeiro2, Cláudio Henriques3,
Filipa Vilacova3, Marília Loureiro3, Silvia Alvares4, Pinheiro Vieira1 and
Severo Torres1
1Department of Cardiology, Centro Hospitalar Universitário de Santo
António (CHUdSA), Porto, Portugal; ICBAS - School of Medicine and
Biomedical Sciences, University of Porto, Porto, Portugal; 2Department of
Cardiology, Centro Hospitalar Universitário de Santo António
(CHUdSA), Porto, Portugal; 3Department of Pediatric Cardiology,
Centro Materno Infantil do Norte, Centro Hospitalar Universitário de
Santo António (CHUdSA), Porto, Portugal; 4Department of Pediatric
Cardiology, Centro Materno Infantil do Norte, Centro Hospitalar
Universitário de Santo António (CHUdSA), Porto, Portugal; UMIB -
Unit for Multidisciplinary Research in Biomedicine, ICBAS - School of
Medicine and Biomedical Sciences, University of Porto, Porto, Portugal

Background and Aim: In paediatric age, supraventricular tachycardia
(SVT) is the main indication for an electrophysiological study
(EPS) with ablation.We aimed to describe the clinical presentation
and outcomes of SVT submitted to radiofrequency catheter abla-
tion (RFCA) in paediatric age, according to sex and age.

Method: A retrospective analysis of patients aged≤18 years submit-
ted to EPS and RFCA between January 2008 and December 2019
was conducted in a non-surgical center. Demographic data, symp-
toms at presentation, immediate and late success rate, and inci-
dence of complications were evaluated. Follow-up data was
obtained via routine visits or telephonic contact. Recurrence
was established by electrocardiography or EPS. Patients were
divided in two groups, based on the median age: ≤15 years and
>15 years.
Results: We included 59 children submitted to RFCA. The mean
age was 14.3±2.9 years (between 7 and 18 years) and 25.4% were
female. Themajority had structural normal heart except for 2 cases:
1 pulmonary valve stenosis, and 1 bicuspid aortic valve. Mean fol-
low-up was 6.6 years The most frequent indication was the pres-
ence of accessory pathways (AP) in 79.7% (n=47), mostly of left
lateral location (n=22), or atrioventricular nodal reentrant tachy-
cardia (AVNRT) in 20.3% (n=12). Most patients were sympto-
matic (85,1%), with palpitations as dominant symptom.
Presentation was similar regardless of age and sex (Figure 1).
The immediate success rate was 97% (AP 96%, AVNRT
100%); the 2 subjects with procedural failure were male, aged
12 and 15 years. A repeat ablation occurred in both with sub-
sequent success. Overall, after primary successful RCA, the
long-term success rate was 84.2% (AP 82.2% AVNRT 91.7%)
with all recurrences occurring during the first year (mean time
to recurrence of 77 days). Long term outcomes were not signifi-
cantly different between sex and age groups (Log rank p=0.807
and p=0.767, respectively, Figure 2). No immediate or late com-
plications were reported.
Conclusions:These findings support the use of RFCA as an effective
and safe treatment for most tachyarrhythmias across pediatric age
with a high success rate and no reported complications. Age and
sex do not seem to influence symptomatic presentation.

Keywords: radiofrequency catheter ablation, supraventricular
tachycardia, outcomes, sex, age
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Figure 1: Symptomatic presentation of supraventricular tachycardia according to sex (A) and 
age (B) Figure 2: Freedom from supraventricular tachycardia 10 years after percutaneous 
ablation according to sex (A) and age (B)
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Value of exercise testing in risk stratification of pediatric
patients with arrhythmogenic cardiomyopathy
Marianna Cicenia1, Nicoletta Cantarutti1, Irma Battipaglia1,
Rachele Adorisio2, Anwar Baban1, Massimo Stefano Silvetti1 and
Fabrizio Drago1
1Pediatric Cardiology and Arrhythmia/Syncope Complex Unit, Bambino
Gesù Children’s Hospital, IRCCS, Rome, Italy; 2Heart Failure and
Transplant, Mechanical Circulatory Support Complex Unit, Bambino
Gesù Children’s Hospital, IRCCS, Rome, Italy

Background and Aim:High-intensity training can lead to earlier and
more severe expression of arrhythmogenic cardiomyopathy
(ACM). Moreover, sudden cardiac death in patients with ACM
can frequently occur during exercise. Thus, exercise testing is rou-
tinely performed in the diagnostic evaluation and during the fol-
low-up in this particular setting of patients.
The aim of the study was to evaluate the arrhythmogenicity of
exercise testing (ET) in our pediatric population affected by ACM.
Method: This is a retrospective observational study in which all
pediatric patients (<18 years) diagnosed with ACM since 2009
at our institution were enrolled and the results of ET, performed
in the absence of any medical treatment, were evaluated.
Results: Occurrence or persistence of arrhythmias during ET, in
the absence of anymedical treatment, was evaluated in 21 pediatric
patients with a “definite” ACM diagnosis according to the “2020
Padua Criteria”. In the 16 patients with premature ventricular
contractions (PVCs) at rest, 10 showed a complete suppression
of PVCs during ET. In all of them, PVCs occurred again during
recovery: in 8, with the same morphology, and in 2 with different
morphologies. In the other 6 patients, PVCs were observed during
exercise and recovery as well.
In 4 patients without arrhythmias at rest, ventricular arrhythmias
occurred during exercise: sustained monomorphic ventricular
tachycardia (VT) in 1, non-sustained polymorphic VT in 1 and
polymorphic PVCs and couplets in the others.
Monomorphic PVCs occurred during recovery in one patient,
without arrhythmias at rest.
Conclusions: The arrhythmogenicity of exercise pediatric patients
with ACM is highly variable and unpredictable. Exercise-induced
polymorphic and/or repetitive ventricular arrhythmias can occur
in patients without arrhythmias at rest and suppression of PVCs
during exercise should not be considered reassuring during the
diagnostic work-up.

Keywords: Arrhythmogenic Cardiomyopathy, Arrhythmias,
Pediatric Patients, Premature Ventricular Contractions, Exercise
Testing

PP-465
The efficacy of the use of atropin in children with pallid
breath holding spells: Can cardiac pacemaker implantation
be avoided?
Marieke Donné, Kristof Vandekerckhove and Hans De Wilde
Paediatric Cardiology, UZ Ghent

Background and Aim: Reflex anoxic seizures are a manifest overre-
action of the vagal system, with hypotension and bradycardia or
brief cardiac arrest. Because of the benign and self-limiting char-
acter of the spells with virtually no complications on short or long
term, treatment is only necessary in case of frequent spells or severe
clinical presentation. Treatment options are medication such as
atropine or the implantation of a cardiac pacemaker, with the latter
being invasive and entailing risk for important complications. We

investigated atropine treatment and aimed to examine if pace-
maker placement can be avoided.
Method:We retrospectively reviewed patients treated in our center
for severe reflex anoxic seizures with atropine sulphate from
January 2017 until May 2023, and compared our results to those
in the literature. Patient selection was thrugh clinical history and
holter registration with significant bradycardia or asystole during
the spells.
Results:We recruited 10 patients in total. In our population, 100%
of the patients reported adequate symptom management after
atropine treatment, with complete resolution in 10%. Minor side
effects were reported in 70%, with need for change of treatment in
one patient (10%). Severe complications were not reported in our
population, unlike reported incidences up to 40% of permanent or
severe complications in patients which received a pacemaker.
Conclusions:Atropine is a safe and efficient treatment tomanage the
symptoms, with similar success rate to pacemaker implantation.
However, pacemaker implantation entails a substantial risk for
complications and is accompanied with morbidity such as scar for-
mation. This might be considered redundant for a benign and tem-
porary condition, certainly given the possibility of other efficient
treatment option.
Given the benign nature of the spells and the good long-term
prognosis, coupled with the success and complication rates as
described, we recommend atropine treatment as the better option
to implantation of a cardiac pacemaker in children with severe
RAS.

Keywords: Breath holding spells, Atropin, pacemaker
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Case report: Everolimus for cardiac rhabdomyomas in
neonate with tuberous sclerosis complex and significant
arrhythmias
Marisa Pereira1, Tiago Magalhães2, Ana Vilan2, Joana Pimenta1 and
João Antunes Sarmento1
1Pediatric Cardiology Department, Centro Hospitalar Universitário de
São João, Porto, Portugal; 2Neonatology Department, Centro Hospitalar
e Universitário de São João, Porto, Portugal

Background and Aim: Cardiac rhabdomyomas are the most
common neonatal intracardiac tumors and the main feature of
tuberous sclerosis complex (TSC). Regression without interven-
tion is possible, and surgical resection is reserved for significant
arrhythmias or obstruction. The use of everolimus, an mTOR
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Difference in spell frequency before and after atropin treatment.

All parents reported a significant decrease in symptom frequency after atropin treatment, 
resulting in a managable frequency.
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inhibitor, while infrequent, shows potential benefits, particularly
for high-risk patients with life-threatening arrhythmias or hemo-
dynamic compromise.
Method: We present the case of a term male neonate delivered via
cesarean-section, to a healthy woman, due to fetal bradycardia.
Fetal echocardiogram (performed in the third trimester) and all
obstetric ultrasounds were normal. The delivery was
unremarkable, with Apgar scores of 8 and 9 at 1 and 5 minutes.
After birth, the neonate still exhibited bradycardia, rapidly pro-
gressing to supraventricular tachycardia (SVT) before spontane-
ously returning to sinus rhythm (SR) within hours. An
electrocardiogram revealed sinus bradycardia (approximately 90
bpm) with no other significant findings. Transthoracic

echocardiography revealed multiple rhabdomyomas, including
one on the right atrium, at the entrance of the superior vena cava
(SVC), near the sinoatrial node, potentially contributing to the
bradycardia.
On the same day, a transfontanelar ultrasound identified cortical
tuberomas, and an ophthalmological evaluation revealed a retinal
hamartoma, leading to the diagnosis of TSC.
Despite an initially stable period, on the seventh day, the neonate
resumed frequent SVT episodes (approximately 280 bpm) while
maintaining hemodynamic stability. Transient reversion to SR
with adenosine suggested the likelihood of atrioventricular re-
entry tachycardia via a concealed accessory pathway, the most
common cause of SVT in infancy.
Results: The presence of baseline bradycardia, likely due to the
rhabdomyoma on the entrance of the SVC, posed treatment chal-
lenges for the tachyarrhythmia. Management involved low-dose
propranolol and flecainide, as well as everolimus. After approxi-
mately three months of mTOR inhibitor treatment, complete
regression of cardiac rhabdomyomas was achieved, leading to
SR with an appropriate heart rate for the patient’s age, under anti-
arrhythmic therapy with propranolol and flecainide.
Conclusions: This case underlines the importance of a comprehen-
sive approach in neonatal cardiac care, showing the potential
advantages of everolimus inmanaging life-threatening arrhythmias
and hemodynamic challenges. Early and precise diagnosis is crucial
for tailored interventions that yield favorable results in complex
clinical scenarios.

Keywords: Cardiac rhabdomyoma, Tuberous sclerosis complex,
Bradycardia, Supraventricular tachycardia, mTOR inhibitor,
Everolimus
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Preliminary results on shortening the duration of antiar-
rhythmic medication to four months in infants diagnosed
with supraventricular tachycardia
Minna Mecklin1, Anita Hiippala2, Merja Kallio2, Anita Arola3,
Hanna Ruotsalainen4, Markku Leskinen5, Ilkka Jaakkola2,
Kaisa Ylänen1, Juha Matti Happonen2 and Tuija Poutanen1
1Tampere University Hospital, Department of Paediatrics, Paediatric
Cardiology, Tampere, Finland; 2Helsinki University Hospital,
Department of Paediatrics, Paediatric Cardiology, Helsinki, Finland;
3Turku University Hospital, Department of Paediatrics and Adolescent
Medicine, Paediatric Cardiology, Turku, Finland; 4Kuopio University
Hospital, Department of Paediatrics, Paediatric Cardiology, Kuopio,
Finland; 5Oulu University Hospital, Department of Paediatrics,
Paediatric Cardiology, Oulu, Finland

Background and Aim: Infants diagnosed with supraventricular
tachycardia (SVT) are treated with antiarrhythmic medication
(AM) to avoid recurring arrhythmias. In our recent retrospective
study shortening AM duration in infants from 12 to 6 months did
not seem to lead to more frequent SVT recurrences. We investi-
gated whether AM duration of four months would be sufficient to
allow for resolution of arrhythmias and thus prevent recurrences.
Method: This prospective multicentre national cohort study
included infants less than 6 months of age diagnosed with SVT
in 13 secondary and five tertiary care hospitals from 2021 to
2023. These preliminary results are a part of an on-going prospec-
tive study. From the beginning of 2021, all infants diagnosed with
SVT were treated with AM for four months, mostly with pro-
pranolol. The patients were followed until the age of one year.
A documented episode of SVT after discontinued AM was con-
sidered as a recurrence.
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Results: A total of 35 infants were recruited in the study during
2021. Their median age at diagnosis was 12 days (interquartile
range, IQR 5-25.3). The majority of infants were male (n=20,
57%). Ten infants (29%) were diagnosed with congenital heart dis-
ease and five (14%) had an antenatal diagnosis of SVT. The
arrhythmia was diagnosed in 25 of infants (71%) while admitted
to or already treated in the hospital for other reason than arrhyth-
mia, and 19 (54%) needed cardioversion with adenosine. Primary
AMwas propranolol in 33 infants (94%) and 57% of them did well
with only one AM. Eight infants (23%) needed two AMs. The
median duration of AM was 4.3 months (IQR 4-4.5), but in
two cases (6%), AM continued for a longer time due to continuous
breakthrough arrhythmias.With themedian follow-up time of 8.6
months (IQR 7.7-11.7), two of 33 infants (6%) had recurrence of
SVT after the cessation of AM.
Conclusions: Shortening the duration of AM in infants with SVT to
four months appears to be safe and recurrence of SVT after discon-
tinuation of AM is rare.

Keywords: supraventricular tachycardia, antiarrhythmic medica-
tion, infants
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Cardiopulmonary exercise testing in complete atrio-
ventricular block. Is it useful in the indication of implanting
a pacemaker?
Patricia Alonso Rivero1, Carlota Aparicio Fernandez De Gatta2, Reyes
Alvarez Garcia Roves1, Pilar De Castro Vecino1, Jose Ignacio
Camuña Correa1, Cristina Nuñez Carretero1, Francisco Javier
Rodriguez Represa1 and Miriam Centeno Jimenez1
1Paediatric Cardiology Department, Gregorio Marañón General
University Hospital, Madrid, Spain; 2Paediatric Cardiology Department,
Niño Jesús Hospital, Madrid, Spain

Background and Aim:Permanent pacemaker implantation is contro-
versial in asymptomatic adolescents with isolated complete atrio-
ventricular block (CAVB) and acceptable ventricular rate, a
narrow QRS complex, and normal ventricular function.
Guidelines recommend pacing these patients based on an indi-
vidualized consideration of the risk/benefit ratio.
Use of treadmill stress testing is well known in detecting arryth-
mias, checking the blood pressure and heart rate response to exer-
cise in CAVB patients. On the contrary, cardiopulmonary exercise
testing (CPET) is not included in usual follow up protocols in
CAVB.
Method: To establish a follow up protocol in CAVB that adds the
CPET to the previous tests (ambulatory cardiac monitoring,
electrocardiogram and echocardiography) conducted in our hos-
pital. Patients with isolated congenital or acquired atrioventricular
block were included. None of them had previous indication to
undergo pacemaker implantation.
Results: 2 patients are included. Both are male, active and asymp-
tomatic adolescents. One has a congenital heart block detected
before birth, and the other was diagnosed a CAVB in the course
of a bronchiolitis. Previous holter and exercise testing were done in
the follow up. Both had narrow QRS complex, no pathological
pauses, mean heart rate of 58 and 47 bpm respectively in the holter,
and tachycardiation, no arrythmias and normal functional capacity
in the exercise testing.
CPET in the first patient showed no significant disturbances except
for a ventricular premature beat that appeared in minutes 4 and 10
of exercise. Oxygen pulse curve was normal. On the other hand,
the second patient presented at minutes 6 and 8 of exercise at least 3
types of ventricular premature complex (right bundle branch block
and inferior axis the most common one) that joined in ventricular

bigeminy. In that moment, patient’s oxygen pulse and blood pres-
sure fell down with no symptoms, patient continued running until
he felt tired at minute 13. Oxygen pulse and pressure alterations
were recovered when extrasystoles disappeared. Because of these
finding, patient 2 will undergo pacemaker implantation.
Conclusions: CPET could be useful in the follow up of CAVB
patients. It can demonstrate oxygen pulse alterations and blood
pressure repercussion that could guide in establish the indication
of implanting a pacemaker.

Keywords: pacemaker, exercise testing, complete atrioventricular
block
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Ventricular function in children with frequent premature
ventricular complexes and structurally normal hearts
Rita Kunigeliene1, Odeta Kinciniene3, Vytautas Usonis1 and
Germanas Marinskis2
1Clinics of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; 2Department of
Cardiology, Vilnius University Hospital Santaros Clinics, Vilnius
Lithuania; 3Department of Children Diseases, Vilnius University
Hospital Santaros Clinics, Vilnius Lithuania

Background and Aim: Premature ventricular complexes (PVCs) are
frequent in the pediatric age group. Although PVCs are usually
considered benign, frequent PVCs can cause ventricular dysfunc-
tion or might be the first sign of cardiomyopathy. The aim of the
study: to evaluate left (LV) and right ventricular (RV) function in
children with frequent PVCs.
Method:The prospective study of children with structurally normal
hearts and ≥20% PVCs per 24 hours was performed in Vilnius
University Hospital Santaros Klinikos from 1st January 2022
and 30th August 2023. The exclusion criteria were diagnoses of
hemodynamically significant congenital heart diseases, confirmed
diagnoses of cardiomyopathies and accessory pathways. Patients
underwent 24-hours electrocardiography and echocardiography.
LV function assessed with Teichholz (EF-T), Simpson biplane
(EF-SB) methods; global longitudinal (GLS) and circumferential
strain (CS) by speckle- tracking echocardiography. RV function
assessed with RV fractional area change (RVFAC) and RV free
wall longitudinal strain (RVFWLS). Statistical analysis performed
with R software. Nominal variables tested for normal distribution
with Shapiro-Francia test. Nominal values were presented with
median, minimum and maximum. Welch test used to compare
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A: Pulse and consumption of oxygen graphics. B: Electrocardiogram at rest. Complete 
atrioventricular block. C: Ventricular premature complex at minute 4. D: Ventricular premature 
complex at minute 10.
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means between normally distributed nominal variables. Fisher
exact test used to compare categorical variables. The p value
<0,05 was considered statistically significant.
Results: Seventeen children, 4 (23,5%) boys, median age 12,5 years
(6-17 years) meet inclusion and exclusion criteria. PVCs in 24-
hour ECG were median 27% (20.3 - 37%). LV EF-T median
66.4 (55.5-78)%. LF EF-SB median 61.8 (55-69)%. LV GLS
median -21.5 -(17.5-32.1)%. LV CS median -22.2 -(12.9 -
29.3)%. RVFAC median 49 (32-57)%. RVFWLS median -23
-(10,2-27,7)%.
Conclusions: Most children with frequent PVCs had left and right
ventricular function within the normal range. One patient had
parameters of RV dysfunction. However, patients with ≥30%
PVCs had the decrease of the left and right ventricular myocardial
strain parameters.

Keywords: premature ventricular complexes, ventricular func-
tion, myocardial strain imaging.
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The efficacy of flecainide compared to metoprolol in
reducing premature ventricular complexes. An open label
cross-over study in pediatric patients
Robin A. Bertels1, Janneke A.E. Kammeraad2, Luc H. Filippini3, Roel
Van Der Palen1, Ramon O. Tak4, Stefan Frerich5, Ward Vanagt6, Jan
J.B. Rehbock7, Ingmar Knobbe8, Irene M. Kuipers8 and Nico A. Blom1
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Background and Aim: Frequent premature ventricular contractions
(PVCs) in children are rare, mostly asymptomatic and usually con-
sidered benign. Symptoms and/or left ventricular dysfunction can
develop and are indications for treatment by anti-arrhythmic drugs
(AAD). The efficacy of AAD in these children is not well known.
Method: In a prospective open label cross-over trial children with
frequent PVCs and a PVC-burden of > 15% on Holter, were suc-
cessively treated with metoprolol and flecainide or vice versa in a
randomized manner. Patients started with metoprolol or flecai-
nide, after 5 days steady state was assumed and basic measurements
including PVC burden on Holter were repeated. After a drug free
interval of at least two weeks, the drug was switched and measure-
ments were repeated after 5 days of treatment.
Results: In total 62 patients were screened and 19 patients could be
included after informed consent. Median age was 13.9 years (range
+/- 10.2 years), 47% had symptoms, all had a normal function on
echocardiography and a normal pro-BNP. Mean baseline PVC
burden was 21.7 % (N=18, SD +/- 14.0) before the start of flecai-
nide and 21.2 % (N=17, SD +/- 11.5) before the start of metopro-
lol. Mean reduction in PVC burden after 5 days of starting dose of
medicationwas 10.4percentage-points (SD+/-17.7) for flecainide
and 0.8 percentage-points (SD +/- 8.6) for metoprolol. In a mixed

model analysis this led to a significant difference in estimated mean
reductionof thePVCburdenbetween flecainide andmetoprolol of
8.2 percentage-points (95% CI of 0.86 – 15.46, P = 0.031). Nine
out of 18 patients treated with flecainide had a PVC reduction of
more than 5 percentage-points to a PVC-burden below 5%
PVCs. These flecainide-responders had amean trough plasma level
of 0.34mg/L (SD+/- 0.22), compared to ameanof 0.52mg/L (SD
+/- 0.37, P = 0.277) in the non-responders.
Conclusions: In childrenwith frequent PVCs flecainide significantly
reduces the PVC burden, contrary to metoprolol which does not
reduce the PVC burden. Flecainide was effective in only a sub-
group of patients, which appears to be unrelated to the trough
plasma level.

Keywords: Premature ventricular complexes, anti-arrhythmic
drugs, flecainide, metoprolol, child
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A diagnostic enigma: two rare causes of sudden cardiac
death in a child following out-of-hospital cardiac arrest
Ronel Talker1, Emma Ferone2, Conal Austin3 and Will Regan1
1Department of Paediatric Cardiology, Evelina London Children’s
Hospital, London, UK; 2GKT School of Medical Education, King’s
College London, London, UK; 3Department of Paediatric Cardiac
Surgery, Evelina London Children’s Hospital, London, UK

Background and Aim: Cardiac syncope and aborted sudden cardiac
death (SCD) are rare phenomena in paediatrics. Accurate diagnosis
is crucial, can have implications for family screening, and a single
identifiable cardiac cause is often detected. This case report
describes a child with two rare, co-existing cardiac conditions,
both of which are known to cause collapse or SCD.
Method: A case report.
Results: A 12-year-old boy presented with an out-of-hospital car-
diac arrest precipitated by trampoline exercises. His initial arrest
rhythm was ventricular fibrillation (VF), and he was successfully
defibrillated. Prior to this, there was no significant past medical his-
tory or family history, aside from an episode of exercise-induced
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syncope that was previously unexplained. His transthoracic
echocardiogram was reportedly normal, and his baseline 12-lead
ECG was also normal. During further investigation, an ajmaline
challenge was positive for a Type 1 Brugada pattern (Figure 1a).
In view of his presentation, an implantable cardiac defibrillator
(ICD) was inserted. Genetic testing was not performed due to
its low diagnostic yield in Brugada syndrome. Three years later,
he presented with near-collapse and chest pain whilst playing
football. A 12-lead ECG demonstrated dynamic inferolateral
ST depression with an elevated troponin T of 1690 ng/L. His
ICD interrogation showed no evidence of arrhythmia. His
admission echocardiogram raised the suspicion of an anomalous
origin of the left coronary artery (LCA) from the right coronary
cusp, and this was confirmed on CT angiography with a 5-6mm
inter-arterial, intra-mural LCA course with reduced calibre
(Figure 1b). He underwent unroofing of the intra-mural LCA
and re-suspension of the aortic valve, with a slit-like LCA orifice
seen intra-operatively. His post-operative admission was uncom-
plicated, and he was discharged homewith his ICD remaining in-
situ.
Conclusions:This is a novel case of co-existent Brugada syndrome
and anomalous aortic origin of the left coronary artery in a child,
not previously reported in the paediatric population. It demon-
strates the importance of thorough investigation after cardiac
syncope and the pitfalls of cognitive bias once a potential answer
is found. Furthermore, it highlights the dilemmas in manage-

ment when faced with two aetiologies of sudden cardiac death,
considering the risks of invasive interventions in both
conditions.

Keywords: Brugada syndrome, anomalous aortic origin
of the left coronary artery, case report, paediatric, sudden cardiac
arrest, ICD
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Unusual symptomatology in a classic atrioventricular
nodal reentrant tachycardia pediatric case
Salwa Addilami1, Dorottya Gabor Miklosi2, Ioana Sus2 and
Carmen Suteu3
1National Institute for Mother and Child Health “Alessandrescu
Rusescu, Bucharest, Romania; 2Emergency Institute of Cardiovascular
Disease and Heart Transplant of Targu Mures, Romania;
3Emergency Institute of Cardiovascular Disease and Heart Transplant of
Targu Mures, Romania; George Emil Palade University of Medicine,
Pharmacy, Science and Technology of Targu Mures, Romania

Background and Aim: Atrioventricular nodal reentrant tachycardia
(AVNRT) is an arrhythmia caused by the coexistence of two nodal
pathways: a slow one and a fast one. AVNRT is one of the most
frequent causes of supraventricular tachycardia (SVT) in pediatric
population after the first years of life. AVNRT prevalence is higher
in older children who often describe palpitations, discomfort in the
neck or chest, shortness of breath, dizziness. The aim of this case
study is to emphasize the heterogenous symptomatology of arryth-
mias in pediatric population.
Method:We present the case of a 7 years old male patient with a 2
month history of recurrent vomiting. He had weekly episodes of
vomiting that were not associated with any signs of infection nor
with bad diet habits. Reportedly, at first, his skin would become
pale, cold and sweaty and after 5-6 episodes of vomiting usually he
would suddenly feel better. The patient was examined several
times by a pediatrician after the vomiting and afterwards by a gas-
troenterologist who prescribed proton pump inhibitors. Despite
the treatment the patient was admitted to the emergency room
for a new episode of persistent vomiting. On examination he pre-
sented with intractable gagging, heart rate was 235bpm and his
blood pressure 75/35 mmHg. Electrocardiogram showed narrow
QRS reentrant tachycardia. Vagal maneuvers were unsuccessful,
but a single dose of adenosine restored the sinus rhythm. The
ECG recording during administration of adenosine showed non
sustained monomorphic ventricular tachycardia before sinus
rhythm was restored.
Results: The patient received chronic betablocker treatment to
prevent recurrences up to 18 months. Afterwards, sudden frequent
recurrences imposed a second line antiarrhythmic agent- in this
case sotalol with little effect on preventing recurrences. In this
clinical setting was referred for electrophysiology study.
AVNRT diagnosis was confirmed and the slow nodal pathway
was successfully ablated.
Conclusions: Arrythmias in pediatric population can have atypical
symptomatology. Adenosine induced ventricular tachycardia is
usually non sustained and self-limited. Recurrent episodes of
AVNRT are more likely in older pediatric patient due to increased
sympathetic tone.

Keywords: tachycardia, adenosine, vagal
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Figure 1 a) ECG demonstrating the characteristic type 1 Brugada pattern seen in the high chest
leads V1-V3 (labelled V3R, V4R & V5R), 3 minutes after ajmaline infusion was complete. b) CT
demonstrating the anomalous origin and inter-arterial course of the left coronary artery from right
coronary cusp, measuring 1.7 x 2.0 mm at its narrowest point.
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Slow & fast - treatment of an AV-node in distress
Sascha Bapistella1, Isabelle Ommert1, Martin Glöckler2 and
Birgit Donner1
1Department of Pediatric Cardiology, University Children’s Hospital
Basel, Basel, Switzerland; 2Center for Congenital Heart Disease,
Department of Cardiology, Pediatric Cardiology, Inselspital, Berne
University Hospital, Berne, Switzerland

Background and Aim: Congenital heart block (CHB) is a rare, but
well-known complication among pregnancies of mothers with
autoimmune disease (about 2% of autoantibody-positive pregnan-
cies, mainly Anti-SSA/Ro, Anti-SSB/La). Mortality rate is
approx. 20% in newborns and 64% of patients will require a pace-
maker over time. Clinical spectrum ranges from asymptomatic
AV-block I° to (more often) high grade AV-block or other
arrhythmias. Hydrops fetalis, endocardial fibroelastosis or valvular
disease are feared comorbidities. Histologically an inflammation
with subsequent fibrosis of the conduction system (especially
the AV-node) has been demonstrated. Optimal management strat-
egies are a matter of ongoing debate.
Method: At 23+3 weeks gestational age a 2:1 AV-Block (V-Rate
87 bpm, A-Rate 165 bpm) was observed in the foetus of a women
with known Sjogrens-Syndrome. No other cardiac pathologies
were noted and the diagnosis of CHBwas made.Mother’s therapy
consisted of Hydroxychloroquine + ASS. SSA/Ro and SSB/LA
antibodies were significantly elevated. Delivery in 39+3 weeks,
uneventful postnatal transition. Heart rates were 60-80 bpm
(AV-Block II°) with short episodes of intermittent sinus rhythm
(150-170 bpm). The child was clinically asymptomatic and a
wait-and-see approach was taken. In a regular control (1 month
after birth) intermittent tachycardia up to 230 bpm was noted.
Junctional ectopic tachycardia (JET) was suspected and therapy
options were difficult putting the low baseline heart rate into
account.
Results: Therapy with IVIG (2g/kg) was initiated and tachycardia
improved rapidly. After another relapse (2 weeks later) another
course of IVIG (1g/kg) was administered and no further JET-epi-
sodes occurred. Until today (3 years later) the patient is well and
not taking any medication. In accordance with the current guide-
lines no pacemaker has been implemented yet. In the meantime,
with repetitive immunoadsorption in pregnancy, the mother gave
birth to a healthy girl.
Conclusions: Autoantibody induced inflammation of the conduc-
tion system might destroy AV-nodal cells and also induce ectopic
tachycardia. In the difficult situation of AV block-related bradycar-
dia and concomitant tachycardias therapy with IVIG can be a fea-
sible option. More than 50% of the patients with CHB require a
pacemaker and the time of implantation should be carefully deter-
mined. Furthermore, Immunoadsorption seems to be a preventive
option in high-risk pregnancies.

Keywords: Congenital Heart Block, Pacemaker, IVIG,
Immunoadsorption
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Outcome for children with inherited channelopathies in
northern ireland between 2005 and 2023
Scott Kendall1 and Frank Casey2
1Paediatric Cardiology Department, Royal Belfast Hospital for Sick
Children, N.Ireland & Queens University Belfast N. Ireland; 2Paediatric
Cardiology Department, Royal Belfast Hospital for Sick Children &
Queens University Belfast N. Ireland & Ulster University N. Ireland

Background and Aim: The inherited Channelopathies are a diverse
range of conditions caused by genetic mutations that predispose
patients to arrhythmia and Sudden Cardiac Death (SCD).
Examples include Congenital Long Qtc (LQT), Brugada (Br)
and Catecholaminergic Polymorphic Ventricular Tachycardia
(CPVT). Most patients are identified with genetic screening,
allowing early intervention. The inherited Cardiac Conditions
Clinic (ICCC) was set up with this goal in mind, it serves the
paediatric population of Northern Ireland
Method: A retrospective review of children attending the ICCC.
Primary Outcomes evaluated included timing of diagnosis,
method of presentation (screening vs acute referral), SCD,
Arrhythmia/ Events, Genetic diagnosis, Medications and use of
Automated Implantable Cardiac Defibrillator (AICD)
Results: 217 patients were identified. 194 had LQT (112 KCNQ1,
36 KCNH2, 13 SCN5A (LQT3 phenotype), 29 KCNE1, 2
Combo and 2 undefined). 18 Patients had Br, 5 had CPVT and
1 complex patient. The average age of diagnosis of LQT was 50
months (range 0-192). 95% of patients were diagnosed via screen-
ing. The average age of diagnosis of Br was 120 months (36-216),
88% were diagnosed via screening, 55% of patients with Br had a
genetic diagnosis. The 5 patients with CPVT were all diagnosed
via acute presentation/ post mortem. There were five SCDS (3
CPVT patients, 2 LQT Patients) all of these patients were diag-
nosed post-mortem and were not previously known to the
ICDC clinic. LQT patients received monotherapy with Beta
blockers primarily, conversely 33% of the SCN5A group received
combination therapy with a Beta blocker and Mexiletine. The
Brugada cohort were primarily unmedicated and the CPVT group
varied. Two patients had AICDS implanted (1 LQT and 1
Complex patient).
Conclusions: The majority of patients with Channelopathies at
ICCC clinic are initially referred following diagnosis of a proband.
They receive an accurate clinical and genetic diagnosis that
prompts treatment where indicated. They also receive lifestyle
advice appropriate to their diagnosis and have ongoing telephone
access to specialist nurses.
Reassuringly the vast majority of these children remain free of seri-
ous adverse events. They rarely require acute intervention or
placement of AICDS. Unfortunately, there is a cohort of patients
(primarily CPVT) who are mostly diagnosed post-mortem.

Keywords: Channelopathies, Arrythmias, SCD
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Substrates for ventricular tachycardia in patients after
repaired tetralogy of fallot
Sophia Klehs, Christian Paech, Ingo Daehnert and Roman Gebauer
Department for Pediatric Cardiology, University of Leipzig - Heart Center

Background and Aim: Patients after repaired Tetralogy of Fallot
(rTOF) have an increasing risk of ventricular tachycardias
(VT). Monomorphic VT in this patient population is in the
majority of cases related to slow conducting anatomic isthmuses
(SCAI). We report our data of risk stratification in this patient
population.
Method: All adult patients with rTOF undergoing electrophysio-
logical study (EPS) with risk stratification for VT from January
2019 until September 2023 were included. In all procedures right
ventricular voltage and activation mapping during sinus rhythm
was performed to identify SCAI (conduction velocity <0,5 m/s)
prior to VT induction (up to S4 180ms). Ablation was performed
with an open irrigated tip catheter.

S1786 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Results: 41 procedures in 39 patients (mean age 43 yrs, 15 females)
were performed. In primary procedures SCAI was present in 29
patients (74%). SCAI was present more frequently if EPS was per-
formed later after intracardiac repair (37.5±9.3 yrs vs. 28.6±6 yrs,
p=0.02). VT was only inducible in patients with SCAI (15/29
(52%) p=0.006), thereof 2 different VTs in 4 patients.
Indication for primary EPS were sustained VT in one patient,
non-sustained VT in 19 patients, and risk stratification only in
19 patients. Ablation was performed in 32 procedures (29 primary
procedures with SCAI, one procedure without SCAI, but
extended scar and 2 secondary procedures). Ablation was per-
formed most frequently of isthmus 3 (between the pulmonary
valve and the VSD patch) in 31/32 procedures and isthmus 4
(between the VSD patch and the tricuspid anulus) in 30/32 pro-
cedures. Ablation of all VTs was possible in 13/15 patients (87%).
In the remaining two patients after unsuccessful procedure and in
one other patient ICD-implantation was recommended/per-
formed. During a mean follow-up of 19.5 months one patient
had recurrence of sustained VT/VF (a patient with non-successful
ablation of SCAI 3 and consecutive ICD implantation). No com-
plications occurred.
Conclusions: SCAI were present in the majority of patients after
rTOF. The most frequent SCAI were isthmus 3 and isthmus 4.
The success rate of 87% was high and recurrence of VT/VF
occurred only in one patient after unsuccessful ablation. ICD
implantation was indicated in 3/39 patients.

Keywords: Tetralogy of Fallot, Ventricular Tachycardia, Slow
conducting anatomic isthmus, Risk stratification, Ablation
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Mobile ECG devices in pediatric cardiology: Efficacy and
accuracy in healthy children
Stefan Kurath Koller1, Martin Manninger Wünscher2, Joachim Will3,
Nathalie Öffl1, Daniel Scherr2 and Hannes Sallmon1
1Division of Pediatric Cardiology, Department of Pediatrics, Medical
University Graz, Austria; 2Division of Cardiology, Department of
Medicine, Medical University Graz, Austria; 3Department of Pediatric
Cardiology, Charité Berlin, Germany

Background and Aim: Pediatric arrhythmias require accurate
electrocardiogram (ECG) assessment for diagnosis and manage-
ment. Mobile ECG devices, such as the Apple Watch and
CardiaMobile 6L, offer potential advantages in terms of portability
and accessibility. This study aimed to compare the efficancy and
diagnostic accuracy of ECG tracings obtained using these mobile
devices with standard 12-lead ECG tracings in healthy children.
Method: ECG data were acquired from healthy pediatric subjects
aged 4 to 18 years using the Apple Watch, Cardia Mobile 6L,
and standard 12-lead ECG (n=30). Single leads were acquired
sequentially. The time required for ECG acquisition was recorded
for each device. Subsequently, ECG leads were analyzed for volt-
age, duration, and morphology of P waves, QRS complexes, T
waves, PR intervals, and ST segments. Assessment was performed
by two blinded pediatric electrophysiologists.
Results: We found significant differences in the time required to
acquire ECG tracings between the AppleWatch, standard 12-lead
ECG, and Cardia Mobile 6L, with the AppleWatch being notably
slower (median 15 min, 4 min, 1 min, respectively). However, the
analysis revealed that ECG leads obtained with the Apple Watch
demonstrated comparability to standard 12-lead ECG tracings in

terms of key parameters, including voltage (mV), duration (ms),
and morphology of cardiac waveforms. Qualitative and quantita-
tive assessment was performed for all leads.
Conclusions: This study suggests that mobile ECG devices offer a
diagnostic accuracy comparable to that of standard 12-lead
ECGs in healthy children. While the Apple Watch may be slower
in ECG acquisition, acquisition of all 12 standard ECG leads is fea-
sible in this population. Its potential for pediatric usage in specific
clinical scenarios, such as remote monitoring or emergencies, is
promising.

Keywords: Pediatric Arrhythmias, Mobile ECG Devices,
Diagnostic Accuracy, Pediatric Cardiology, ECG Tracing
Efficiency
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Facilitation of transseptal puncture by means of sharp
transseptal guidewire – single center experience in children
undergoing catheter ablation
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Institute of Cardiovascular Diseases, Bratislava, Slovakia; 2Division of
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Diseases, Bratislava, Slovakia; 3Division of Paediatric Arrhythmias and
Cardiac Pacing, Department of Paediatric Cardiology of the Comenius
University Faculty of Medicine and National Institute of Cardiovascular
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Background and Aim: Transseptal puncture (TSP) for catheter abla-
tion of left-sided arrhythmogenic substrates is in adults preferably
performed under intracardiac echocardiographic (ICE) guidance.
However, the large 11F sheath necessary for ICE catheter is chal-
lenging in children. On the other hand, left atria (LA) in children
are rather small and therefore more prone to complications.
Transseptal guidewire (TSG) of 0.35 mm thickness facilitates
the TSP by using a J-shaped retroflecting very sharp tip. This
design ensures smooth septal penetration with immediate protec-
tive retroflection of the tip after entering a LA in order to minimize
risk of injury. Such approach increases safety of TSP and comfort of
the operator. Study summarizes experience with TSG (SafeSept,
Pressure Products, Inc.) for accessing left sided arrhythmogenic
substrates in children.
Method:Retrospective analysis of 18 children who underwent TSP
using TSG during a period of 2 years (3/2021- 3/2023). 16 chil-
dren had ablation of left-sided accessory pathways and 2 children
with intraseptal pathways had mapping of the LA before eventual
ablation from the right side. The median age of children was 13.5
years (6 – 19 years), median weight 57,5 kg (19 – 111 kg). TSGwas
inserted into the lumen of standard Brockenbrough needle and
then introduced into fixed curve or steerable sheath (SL-1 or
Agilis, Abbott Inc., USA). Position of the sheath at the presumed
fossa ovalis was verified in left and right oblique fluoroscopic pro-
jections. TSGwas pushed out of the needle and dilator to perforate
interatrial septum. After entering LA cavity, TSG tip “retrocurls”
to create an atraumatic J-shape. Radiopaque coil at the shaft was
visualized by fluoroscopy and distal J-shaped guidewire tip was
inserted into left superior pulmonary vein. After removing
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TSG, needle and dilator, ablation catheter was introduced into LA.
Neither LA pressure measurements nor contrast injection were
used for verification.
Results: TSG facilitated TS puncture was uneventfully performed
in all children. There were no acute or late complications.
Conclusions:Our single-centre experience suggests that TSG facili-
tated TSP is a practical approach for increasing safety of left-sided
catheter ablations in children and adolescents especially in low-
volume paediatric EP centres, eliminating the need for ICE
guidance.

Keywords: catheter ablation, left-sided arrhythmogenic substrate,
transseptal puncture, transseptal guidewire
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severe pediatric arrhythmia; epicardial approach
Yakup Ergul1, Ensar Duras1, Hasan Candas Kafali1, Ozgur Surgit2 and
Sertac Haydin3
1Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey; 2Cardiology, University of Health Sciences,
Istanbul Mehmet Akif Ersoy Thoracic and Cardiovascular Surgery
Training and Research Hospital, Istanbul, Turkey; 3Pediatric
Cardiovascular Surgery, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey

Background and Aim: Despite the high success rate of endocardial
ablation in pediatric patients, conventional ablation may fail in
some resistant cases. This failure is likely attributed to an arrhyth-
mogenic substrate originating from an epicardial focus. In such
cases, percutaneous epicardial ablation may be necessary.
Herein, we present pediatric patients who underwent epicardial
ablation at our center over a 10-year period.
Method: Between November 2013 and November 2023, out of a
total of 2360 cases undergoing ablation with the 3D electroana-
tomical mappingmethod (EnSite System, Abbott ING), five pedi-
atric patients with arrhythmias resistant to medical treatment and
failed attempts of endocardial ablation underwent epicardial abla-
tion. In four patients, access to the pericardial space was achieved
through a subxiphoid approach using a Tuohy needle, while in
one patient, a small incision was made for surgical thoracotomy.
Irrigated radiofrequency (RF) energy was used in all cases.
Patient data, including pre- and post-procedural records, were
obtained from our clinic’s database.
Results: The median age of the patiens was 11 years (range: 8-17).
Three of the patients were male. Four patients underwent the
procedure due to treatment-resistant ventricular arrhythmia
(ventricular tachycardia (VT)/premature ventricular contractions
(PVC)) and/or repetitive ICD shocks), while one patient pre-
sented with a very high-risk manifest accessory pathway (Wolff-
Parkinson-White (WPW) syndrome) and aborted sudden cardiac
death. Among the VT patients, one had biventricular involvement
of arrhythmogenic right ventricular dysplasia (ARVD), one had
fulminant myocarditis and resistant VT-associated ICD storm,
and the other two had frequent PVCs and non-sustained VTs lead-
ing to tachycardiomyopathy (Table 1). All patients had a history of
failed endocardial ablation either before or during the same pro-
cedure. All procedures were successful without major complica-
tions. Blood transfusion was administered in only one patient
due to persistent pericardial effusion post-procedure. The pericar-
dial catheter was removed as effusion ceased from the second day
after the procedure. The intensive care unit stay duration for

patients was 2 days, with a median total hospital stay of 9 days
(range: 8-14).
Conclusions: Percutaneous epicardial catheter ablation is a safely
applicable method in experienced centers for high-risk pediatric
patients with epicardial arrhythmogenic foci where endocardial
ablation has proven unsuccessful.

Keywords: arrhythmogenic right ventricular dysplasia, children,
epicardial ablation, ventricular tachycardia, WPW
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Early postoperative arrhythmias following complete sur-
gical repair of truncus arteriosus in children
Perver Arslan1, Hasan Candaş Kafalı1, Hacer Kamalı1, Okan Yıldız2,
Ismihan Selen Onan2, Sertaç Haydin2, Alper Güzeltaş1 and
Yakup Ergul1
1University of Health Sciences Mehmet Akif Ersoy Thoracic And
Cardiovascular Surgery Training Research Hospital, Pediatric Cardiology,
Istanbul; 2University of Health Sciences Mehmet Akif Ersoy Thoracic And
Cardiovascular Surgery Training Research Hospital, Pediatric
Cardiovascular Surgery, Istanbul

Background and Aim:This study examines arrhythmia issues emerg-
ing in the early postoperative period of patients undergoing surgi-
cal correction for Truncus Arteriosus (TA).
Method: Surgical correction operations were performed on a total
of 29 patients between the years 2013 and 2023. Data were
obtained by reviewing medical records, including the period from
the initial consultation to repair surgery, intensive care and service
follow-up, and the final cardiology monitoring.
Results:Of the29TAcases, 24 (82.7%)were type-1, 4 (13.8%)were
type-2, and 1 (3.4%) was type-3. Among the repaired patients, 18
were female (62%). The median age of the patients was 30 days
(2-90 days), and the median body weight was 4 kg (2.1-6.9 kg).
Postoperatively, arrhythmia developed in 13/29 patients (44.8%)
(Table 1). Among them, 6/29 (20.7%) had ventricular tachycardia
and ventricular fibrillation, 5/29 (17.2%) had AV block (2 with
completeAVblock requiringpermanent pacemaker implantation),
1/29 (3.4%) had junctional ectopic tachycardia, and 1/29 (3.4%)
had supraventricular tachycardia (Focal atrial tachycardia). The
average onset time of arrhythmia was 2 days post-surgery (1-16
days). 6 patients (20.7%) requiredECMO,all ofwhomhad arrhyth-
mia issues. Cardiac arrest occurred in 5 patients (17.2%), all with
concurrent arrhythmias. Postoperative early mortality was 5/29
(17.2%), all of whom had arrhythmias. The median average
cross-clamp time for all patients was 171minutes (99-350minutes),
while for those with arrhythmias, it was 184 minutes. The total
aortic clamp time for all patients was 124 minutes (79-172), and
for those with arrhythmias, it was 127 minutes.
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Conclusions: Early postoperative arrhythmias after complete repair
of TA are seen very frequently. Especially ventricular arrhythmias
during the early period appear to be associated with serious mor-
bidity and mortality.

Keywords: Truncus Arteriosus, Early-postoperative, Arrhytmia,
Pediatric
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Yakup Ergul1
1Department of Pediatric Cardiology, University of Health Sciences,
Istanbul Mehmet Akif Ersoy Thoracic and Cardiovascular Surgery
Training and Research Hospital, Istanbul, Turkey; 2Department of
Radiology, University of Health Sciences, Istanbul Mehmet Akif Ersoy
Thoracic and Cardiovascular Surgery Training and Research Hospital,
Istanbul, Turkey

Background and Aim: Complete AV block may be congenital in
childhood or may develop due to acquired reasons. In this case
report, a patient who developed complete AV block due to cardiac
hemochromatosis, a rare etiology, is presented.
Method: A 7 years and 2 months old, 17 kg (<3 percentile), 113cm
(3-10 percentile) male patient was referred to us from Syria due to
complete AV block. It was learned that the patient had a diagnosis
of beta thalassemia major and ES transfusion was administered to
the patient at 3-week intervals in Syria. The patient has a complaint
of fatigue that has increased recently. There was no pathology in
his physical examination other than growth and development
retardation. In the examinations performed, Hb:9gr/dL Htc:%
26 WBC:6360 PLT:322000 AST:214U/L ALT:218U/L
BUN:8mg/dL Cre:0.29mg/dL Ferritin >2000ng/mL NTpro-
BNP:40pg/ mL detected. The patient’s ECGwas well compatible
with AV complete block and a ventricular rate of 57/min(Figure
1). In the ECHO examination, measurements were normal:
LVIDd: 37mm(z score:+1.27) LVIDs:21 mm(z score:+0.26) FS:
%42 EF: 73% was detected, 24-hour Holter ECG showed ven-
tricular escape rhythm in 60-70%, also QTc values were 460-
480ms, and polymorphic VES. In Holter ECG, max-min-average
heart rates were 84-48-57/min. In CMR, T2*, native T1 and T2
values of the left ventricular myocardium were observed to

decrease in accordance with iron accumulation and the T2* value
of the left ventricular myocardium was determined to be 15.8 ms.
This finding is consistent with mild iron accumulation in the heart.
Results: The patient underwent transvenous single-chamber per-
manent ventricular pacemaker implantation (Figure 1) because
of the patient weight and vascular dimensions. The patient was
consulted with the relevant units for follow-up of other visceral
organ involvements and thalassemia.
Conclusions: Hemochromatosis due to frequent transfusion is a
complication that can be slowed/prevented by iron chelation
therapy and often begins in visceral organs, especially the liver.
Therefore, the development of cardiac hemochromatosis is a rare
condition and presents primarily as asymptomatic or dilated
cardiomyopathy. This case re-emphasized that in rare cases, the
heart’s conduction system can be affected before cardiac functions
are affected.

Keywords: Complete AV Block, Hemochromatosis
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Postoperative arrhythmic burden in children after isolated
left ventricle outflow tract obstruction surgery
Bahar Caran1, Hasan Candas Kafali1, Hacer Kamali1, Okan Yildiz2,
Ismihan Selen Onan2, Sertac Haydin2, Alper Guzeltas1 and
Yakup Ergul1
1Department of Pediatric Cardiology,Mehmet Akif Ersoy Thoracıc And
Cardıovascular Surgery Traınıng And Research Hospıtal, TURKEY;
2Department of Pediatric Cardiac Surgery, Mehmet Akif Ersoy Thoracıc
And Cardıovascular Surgery Traınıng And Research Hospıtal,
TURKEY

Background and Aim: This study planned to investigate arrhythmias
after left ventricle outflow tract obstruction (LVOTO) surgery.
Method: In this study, 70 patients were enrolled who underwent
LVOTO surgery except hypertrophic obstructive
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Figure1: Complete AV Block( ECG:A) and After Pacemaker Implantation (ECG: B)
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cardiomyopathy, complex congenital heart diseases (CHD) and
Shone complex, between January 2013 and October 2023.
Surgery was classified in 3 groups; simple resection(subaortic dis-
crete or fibromuscular membrane or subaortic ridge resection),
simple resection+myectomy and agressive resection (Modified
Konno, Ross-Konno). Preoperative and postoperative ECGs of
the patients were retrospectively scanned from the database.
Results: 42/70 (60%) of patients were male. Mean operation age
was 7, 6 years (range 1 months-19,4 years). 53 (75.7%) patients
underwent simple resection, 8 (11.4%) patients underwent simple
resection+myomectomy, 9 (12.8%) patients underwent agressive
resection. 26 (37,1%) patients had a previous surgical history; 6
patients had previous VSD closure, 5 patients had VSD-arcus
hypoplasia repair, 8 patients had aortic pathologies surgery and
7 patients had different types of LVOTO surgery before.
Preoperative ECGs showed RBBB in 12 patients, LBBB in 2
patients and left ventricular hypertrophy criteria in 30 patients.
Sinus node dysfunction (SND) was present in 1 patient and
Mobitz type 2 AV block was present in 1 patient. Remaining
24 patients had normal ECG. Postoperative ECGs of patients
revealed new LBBB in 18 patients, new RBBB in 4 patients.
Junctional ectopic tachycardia (JET) was observed in 1 patient,
3rd degree AV block in 9 patients, the patient with preoperative
Mobitz type 2 block rhythm persisted after surgery. Pacemaker
implantation was performed in 8 patients with 3rd degree AV
block at a mean of 8.1 (range: 5-13) days postoperatively. One
patient with sustained VT/VF and AV block was implanted
ICD on postoperative 7th day. In 2/18 patients with postoperative
LBBB, dyssynchrony and LV-dysfunction developed in the late
period. The younger patient is still under follow-up, while the
other patient underwent CRT-D implantation at postoperative
6th year.
Conclusions: Postoperative AV block is seen more frequent in
LVOTO surgery according to other CHD-surgery and frequently
irreversible. Myectomy, agressive surgeries like Konno and con-
comittant mitral surgery may be a risk factor for permanent-
AVB. Follow-up of patients with postoperative LBBB is important
in terms of the development of dyssynchrony and the need for
CRT in the long term.

Keywords: left ventricle outflow obstruction, AV block, subaor-
tik ridge, Ross-Konno
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Management of unpredictable complication after trans-
catheter vsd closure; CRT for left bundle branch block
induced dyssynchrony
Yakup Ergul1, Hicran Gul Emral1, Fatma Sevinc Sengul1, Hasan
Candas Kafali1, Sertac Haydin2 and Alper Guzeltas1
1Istanbul Mehmet Akif Ersoy Thoracic and Cardiovascular Thoracic
Surgery Training and Research Hospital Pediatric Cardiology; 2Istanbul

Mehmet Akif Ersoy Thoracic and Cardiovascular Thoracic Surgery
Training and Research Hospital Pediatric Cardiovascular Surgery

Background and Aim: Percutaneous closure of perimembranous
ventricular septal defects (VSD) is increasingly favored over surgi-
cal approaches due to its minimally invasive nature. However, this
technique can lead to arrhythmias, including left bundle branch
block (LBBB), causing dyssynchrony and left ventricular dysfunc-
tion. This abstract presents three pediatric cases demonstrating the
effectiveness of cardiac resynchronization therapy (CRT) in man-
aging these complications.
Method: Case 1: A 7.5-year-old, 35 kg male with a history of ven-
tricular septal aneurysm and VSD, underwent closure using a
12*10 mmAmplatzer Duct Occluder. 26 months post-procedure,
he exhibited fatigue, breathlessness, and exercise intolerance.
Electrocardiogram (ECG) revealed LBBB with a QRS duration
of 150 ms. The echocardiogram revealed interventricular and
intraventricular dyssyncrony, left ventricular dilation with systolic
dysfunction (LVEF 37 %). Post-CRT implantation (after 6
months), significant improvement in systolic function (LVEF 68
%) and dyssynchrony (QRS duration 102ms) was observed.
Case 2: A 12-year-old, 40 kg male with a history of VSD closure
using an Amplatzer muscular device at age five experienced
progressive aortic insufficiency and developed LBBB three years
post-procedure. He referred to our center with shortness of breath,
weakness, and fatigue. At presentation, the QRS duration was 170
ms, and echocardiography showed significant aortic valve regurgi-
tation, left ventricular dilatation, significant dyssynchrony and sys-
tolic dysfunction (LVEF 30%). The patient underwent aortic valve
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Table 1: Demographic and Clinical Features of the Patients Table 2: Demographic and Clinical 
Features of the Patients with post-op AV Block

Pre- and post-procedural echocardiography, PA chest X-ray, and ECG of the third patient

a:Pre- procedural echocardiography, PA chest X-ray, and ECG of the third patient b:Post-
procedural echocardiography, PA chest X-ray, and ECG of the third patient
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surgery with CRT implantation. 30 months post-surgery the
exhibited improved cardiac function (LVEF 65 %, QRS duration
110ms). Case 3: A 6.5-year-old, 21 kgmale, with a history of peri-
membranous VSD closed using an Amplatzer device two years
prior, presented with fatigue, and exercise intolerance.
Diagnosis of LBBB (QRS 132 ms) and left ventricular dysfunction
(LVEF 29 %) was made via ECG and echocardiography. The
patient underwent successful epicardial CRT implantation, show-
ing improvement in systolic function (LVEF 65%) and dyssyn-
chrony (QRS duration 96 ms), post-procedural 9 months.
Results:
Conclusions: CRT is an effective therapeutic intervention in pedi-
atric patients developing LBBB, dyssynchrony, and left ventricular
dysfunction following percutaneous VSD closure. These cases
highlight the importance of long-term monitoring for arrhythmic
complications post-VSD closure and demonstrates the efficacy of
CRT in reversing the associated cardiac dysfunctions.

Keywords: LBBB, Dyssynchrony, CRT
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Early postoperative arrhythmias in children with tetralogy
of fallot
Mehmet Balci1, Hasan Candas Kafali1, Recep Siyar Balik1,
Hacer Kamali1, Okan Yildiz2, Ismihan Selen Onan2, Sertac Haydin2,
Alper Guzeltas1 and Yakup Ergül1
1Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey; 2Pediatric Cardiovascular Surgery, University
of Health Sciences, Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training andResearch Hospital, Istanbul, Turkey

Background and Aim: This study is designed to investigate the
occurrence of early postoperative arrhythmias in the pediatric pop-
ulation following complete repair for Tetralogy of Fallot (TOF).
Method: The study enrolled a cohort of 275 pediatric patients who
underwent cardiac surgery for TOF between January 2019 and
October 2023. This investigation systematically assessed the occur-
rence of postoperative arrhythmias, delving into diagnostic pat-
terns, identifying potential risk factors, and scrutinizing the
strategies employed for effective management within this specific
population.
Results: After surgery, the majority of patients exhibited right bun-
dle branch block (RBBB) [isolated or with left anterior hemibloc,
201/273(73%), 35/275, (13%), respectively]. Clinically important
early postoperative arrhythmias were diagnosed in 31 patients
(%11.2), the prevailing one being junctional ectopic tachycardia
(JET). The median age of post-operative JET patients was 9.5
months (IQR:6,7-17,25) and the median weight was 8 kg
(IQR: 6,4 -10,0). Of the patients with JET, medical treatment
was deemed necessary for 21 out of 22 cases (95%). Treatment
modalities included the initiation of amiodarone-alone in
11 patients, ivabradine-alone in 6, and a ivabradine+amiodar-
one-combination in four. Additionally, the mean duration for the
termination of JET rhythmwas 34.7 (±13.3) hours (Table 1). After
surgery the second frequent arrhythmic complication was com-
plete atrioventricular (AV) block (7/275, 2.5%). The median
age was 13 years (IQR: 6-103), and the median weight was 8 kilo-
grams (IQR: 6-20) (Table 2). In five (5/7, 71%) patients, the block
resolved spontaneously in ten days follow-up, while one patient
required the implantation of a permanent pacemaker on the
14th day and one patient on ECMO awaiting for pacemaker
implantation died due to other hemodynamic problems on the
13th postoperative day. The mean duration of intensive care unit
(ICU) stay for patients with post-operative AV block was 12.9

(±8.7) days. Additionally, one patient had a VF attack while under
ECMO support.
Conclusions: This study demonstrates that clinically significant
arrhythmias still occur with a certain frequency (almost 15% of
cases) in the early postoperative period of TOF patients in the cur-
rent era. Early diagnosis and appropriate treatment selection appear
to be crucial in reducing mortality.

Keywords: tetralogy of fallot, congenital heart disease, early post-
operative arrhythmia
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Feasibility of catheter ablation with zero-fluoroscopy in
patients with congenital heart disease
Zsofia Nagy, Sara Mladoniczky, Roland Frohlich, Levente Csakany,
Tamas Major, Zoltan Som, Attila Kardos, Csaba Foldesi, Olga
Hajnalka Balint and Laszlo Kornyei
Gottsegen National Cardiovascular Center, Budapest, Hungary

Background and Aim: Our aim was to compare the safety and out-
come of zero-fluoroscopy (ZF) and fluoroscopy (non-ZF) catheter
ablation (CA) in congenital heart disease (CHD) patients (pts).
Method:This is a single-center retrospective study of CHD pts who
underwent CA at the Gottsegen National Cardiovascular Center
between 2006-2020. The ZF and non-ZF groups were compared
for the complexity of anatomy, arrhythmia substrate, difficulties of
vascular access, transseptal or transbaffle puncture, presence of
intracardiac pacemaker or ICD, procedural parameters, complica-
tions, and acute outcome. Near-ZF CAs (effective dose ≤1 mSv)
were assigned to the ZF group.
Results:TheZF group included 22 pts (mean age: 22±13 years) and
the non-ZF group 48 pts (mean age: 31±12 years). The distribu-
tion of CHD anatomical complexity (mild/moderate/severe) was
18.2%-68.2%-13.6% in the ZF group and 14.6%-68.7%-16.7% in
the non-ZF group. Arrhythmia diagnoses were focal atrial tachy-
cardia (ZF: 4.6%), atrial flutter (ZF: 45.4%, non-ZF: 75.0%), atrio-
ventricular reentry tachycardia (AVRT) via manifest accessory
pathway (AP) (ZF: 31.8%, non-ZF: 10.4%), AVRT via concealed
AP (ZF: 4.6%, non-ZF: 8.3%), and atrioventricular nodal reentry
tachycardia (ZF: 13.6%, non-ZF: 6.3%). Difficulties in vascular
access occurred in 4.5% of the ZF group and 18.8% of the non-
ZF group (p=0.10). The rate of transseptal/transbaffle puncture
was significantly higher in the non-ZF group (22.9% vs. 4.6%,
p=0.04). In the ZF group 13.6% and in the non-ZF group
20.8% of pts had pacemaker or ICD (p=0.22). There was no sig-
nificant difference in procedure time, ablation time and the num-
ber of radiofrequency applications (ZF group: 169±53 min, 1205
±906 sec, 28±15 vs. non-ZF group: 203±74 min, 1459±940 sec,
34±16, p≥0.05). The acute success rate was 100% in both groups.
No complications occurred in any group.

57th Annual Meeting of the AEPC S1791

Table 1 and Table 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Conclusions: Zero fluoroscopic CA was feasible in 1/3 of the pts
with CHD and as safe and effective as fluoroscopic ablation. No
significant differences were found in the non-fluroscopy related
procedural data between the two groups.

Keywords: catheter ablation, zero fluoroscopy, congenital heart
disease

PP-486
Evaluation of cardiac arryhmia in the patients with left
ventricule assist device (L-VAD)
Eser Doğan1, Zülal Ülger1 and Cagatay Engin2
1Ege University, Department of Pediatric Cardiology; 2Ege University,
Department of Cardiovascular Surgery

Background and Aim: Pediatric heart failure is an important cause of
morbidity and mortality in childhood. Ventricular assist
devices(VAD) are used for bridging to transplantation in patients
with severe heart failure. In this study, we aimed to evaluate the
cardiac arrythmias in the chidren with left ventricular assist
device(L-VAD)
Method:The study included 33 children aged 0-18 years who were
implanted with L-VAD for advanced heart failure in our hospital
between January 2009 and January 2023. we retrospectively evalu-
ated the files of the patients with L-VAD.
Results: Eleven patients (33%) developed atrial or ventricular
arrhythmia during follow-up after left ventricular assist device
(LVAD) implantation. Demographic findings, echocardiogram
parameters, and angiography results were compared between
patients with and without arrhythmia to determine their relation-
ship with the risk of developing arrhythmia. Of these, only
increased left ventricular end-diastolic diameter was associated
with the development of cardiac arrhythmia (p=0.014). For the
other parameters, there was no significant difference between
the two groups suggesting an impact on the risk of developing
arrhythmia.A total of 5 patients underwent cardioversion (n=2)
or defibrillation (n=3) because of arrhythmia. Ten patients who
developed arrhythmia received medical treatment with amiodar-
one, mexiletine, beta-blocker therapy, propranolol, metoprolol,
or sotalol.
Conclusions: LVADs are life-saving in patients with terminal heart
failure, but the risk of complications increases with longer follow-
up time. One of the most common of these complications is
arrhythmia. Patients with an LVAD should be closely monitored
for arrhythmia, even if asymptomatic

Keywords: Arryhmia, L-VAD, children
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Lung ultrasound is a useful method for evaluating pul-
monary congestion in congenital heart disease
Kazunari Takamura, Ryouhei Yokoyama, Masako Harada,
Yoshihiko Kodama and Hiroshi Moritake
Division of Pediatrics, Faculty of Medicine, University of Miyazaki,
Miyazaki, Japan

Background andAim:Ventricular septal defect (VSD) is a disease that
causes excessive pulmonary blood flow resulting in pulmonary
congestion. However, estimating its severity to determine the

need for surgical repair is sometimes difficult. We tested the use-
fulness of lung ultrasound in evaluating pulmonary blood flow:
systemic blood flow ratio (Qp/Qs).
Method: We prospectively studied 20 consecutive patients with
VSD with or without atrial septal defect (ASD) at the age of less
than 5 years old who underwent cardiac catheterization at our
institution. Echocardiogram and lung ultrasound were evaluated
one day before the day of catheterization. The number of B-lines
in an intercostal space was measured in 4 areas (right and left, pro-
thoracic and lateral thoracic region) of the chest wall of each
patient using a linear probe.We evaluated the correlation between
the average of B-line density, which was calculated as the number
of each B-line divided by the width of the space, and other hemo-
dynamic variables.
Results: The diagnosis of the patients was isolated VSD in 18
patients, VSD with ASD in 2 patients. Median age at ultrasound
and catheterization was 0.54(0.35-4.05) (interquartile range) years,
median Qp/Qs was 2.35(1.36-2.70), median mean pulmonary
arterial pressure (PAP) was 20.0(14.8-31.5) mmHg, and median
B-line density was 0.29(0.12-0.50)/mm. There was a significant
correlation between B-line density and Qp/Qs (p<0.001,
R2=0.67) and mean PAP (p<0.001, R2=0.51). The correlation
was more pronounced than that betweenQp/Qs and brain natriu-
retic peptide (p<0.05, R2=0.32), Qp/Qs and cardiothoracic ratio
onX-ray (p<0.001, R2=0.61), andQp/Qs and echocardiographic
left ventricular end-diastolic dimension (p=0.73).
Conclusions: Measurement of B-line density on lung ultrasound is
useful in evaluating Qp/Qs in children with VSD.

Keywords: Ventricular septal defect, Lung ultrasound, pulmo-
nary congestion
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Myocardial strain in the healthy neonate
Kerstin Magnusson, Katarina Övermo Tydén and Felicia Nordenstam
Department of Womens’ and Childrens’ Health, Karolinska Institutet,
Stockholm, Sweden

Background and Aim: Conventional echocardiographic measure-
ments of cardiac function in the neonate have several limitations.
2D speckle tracking echocardiography (2DSTE) derived strain can
contribute to the quantification of systolic ventricular function as
well as atrial function. Reference values for the pediatric popula-
tion is available, however data for neonates <30 days of age are
scarce. The aim of this study was to describe myocardial strain
in healthy neonates during the first day of life and at 3-4 weeks
of age and evaluate the feasibility of 2DSTE in this population.
Method: 15 healthy, full-term neonates were prospectively exam-
ined twice at first day and at three weeks of age according to a
designed echocardiographic protocol. 2DSTEmeasurements were
feasible from all examinations.
Results: Right ventricular free wall strain, left ventricular global
longitudinal strain, right atrial and left atrial reservoir and conduit
strain was increased at the second examination, p<0.004.
Conclusions: Strain analysis is feasible in healthy neonates and con-
tributes to quantification of atrial and ventricular function with
high reliability provided that high frame rate is ensured during
acquisition. The increased myocardial strain at 3-4 weeks of age
indicates systolic and diastolic improvement during circulatory
adaption after birth. Further studies are required to clarify the clini-
cal and prognostic value of myocardial strain in neonates.

Keywords: Myocardial strain, Echocardiography, Speckle-
tracking, Neonate
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Impact of maternal thyroid disease on cardiac abnormal-
ities in the newborn
Line Rønn Skou1, Sarah Sofie Andersen1, Terese Frellesen Neumann1,
Sofie Dannesbo1, Ruth Ottilia B Vøgg2, Giaan Ninh2, Maria
Munk Pærregaard2, Alex Hørby Christensen2, Heather A Boyd3, Finn
Lund Henriksen4, Henning Bundgaard1, Katharina M Main5, Kasper
Karmark Iversen2, Anna Axelsson Raja1 and Anne Sophie Sillesen2
1Department of Cardiology, Copenhagen University Hospital,
Rigshospitalet, Copenhagen, Denmark; 2Department of Cardiology,
Herlev-Gentofte Hospital, Copenhagen University Hospital,
Copenhagen, Denmark; 3Department of Epidemiology Research, Statens
Serum Institut, Copenhagen, Denmark; 4Department of Cardiology,
Odense University Hospital, Odense, Denmark; 5Department of Growth
and Reproduction, Denmark and International Centre for Research and
Research Training in Endocrine Disruption of Male Reproduction and
Child Health (EDMaRC), Rigshospitalet and University of
Copenhagen, Denmark

Background and Aim: Maternal thyroid disease has been linked to
severe congenital heart diseases (CHDs) in the newborn.
Whether it is also associated with less severe structural and func-
tional cardiac abnormalities remains to be further investigated.
The aim of this study was to investigate the association between
exposure to maternal hypo- and hyperthyroidism during preg-
nancy and cardiac structural and functional characteristics in the
newborn.
Method: This study is part of the Copenhagen Baby Heart Study
(CBHS), a large-scale cohort study including over 25,000 new-
borns recruited between April 2016 and October 2018. The new-
borns underwent transthoracic echocardiogram (TTE) and an
electrocardiogram (ECG) within the first 60 days of life.
Furthermore, comprehensive information about the parents was
collected. This study will include all newborns in the CBHS born
to mothers with thyroid disease and a matched control group, i.e.
non-exposed newborns in the CBHS. Controls will be matched
on sex, gestational age at birth, age and weight at time of TTE
and ECG. The mothers will be identified using ICD10 codes from
the Danish health registries and their medical charts will be man-
ually reviewed to validate the thyroid disease diagnosis. In addi-
tion, information on medication, disease onset, characteristics,
and severity will be collected through manual review of medical
charts. The association between maternal thyroid disease and car-
diac structural, functional, and conduction characteristics in the
newborn will be investigated.
Results: Extraction from health registries identified 2,017 individ-
ual mothers with an ICD10 code for thyroid disease. Validation of
the diagnosis is currently ongoing, with final results expected in
Spring 2024.
Conclusions: Identification of risk factors for CHDs is important to
implement preventive measures and provide relevant medical
management and surveillance, to reduce CHD-associated morbid-
ity and mortality. This large-scale study presents a unique oppor-
tunity to assess the potential impact of maternal thyroid disease on
heart development, and whether newborns in this population
should undergo routine systematic cardiac evaluation after birth.

Keywords: Cardiac imaging, Congenital heart disease, cardiac
abnormalities
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A case of neonatal arterial thrombosis mimicking aortic
coarctation
Lito Mantagou1, Areti Komnou1, Charalambos Kavvouras1,
Stamatina Leontiadi2, Georgios Mavrogiorgos2, Fotios Mitropoulos3 and
Aphrodite Tzifa1
1Department of Paediatric Cardiology and Adult Congenital Heart
Disease, Mitera Hospital, Athens,Greece; 2Department of Neonatal
Intensive Care Unit, Mitera Hospital,Athens, Greece; 3Department of
Cardiac Surgery, Mitera Hospital, Athens, Greece

Background and Aim: Thrombotic disease of the newborn is rela-
tively rare compared to that of an adult, mostly representing
venous thrombosis. The incidence of arterial thrombosis in infants
and children is reported only in a few studies and these are often
iatrogenic thrombosis related to vascular access. Spontaneous
arterial thrombosis in the neonate is extremely rare but can be life
threatening, necessitating emergency systemic thrombolysis and/
or surgical thrombectomy.
Method: We describe the case of a newborn baby that presented
soon after birth with mild respiratory distress and was found to
have severe LV systolic dysfunction due to obstruction of the isth-
mus by a large mass/thrombus mimicking aortic coarctation. An
additional thrombus of 10 mm was revealed in the inferior vena
cava. CT angiography confirmed the echocardiographic findings
(picture 1) and IV infusion of heparine was started. As the
echocardiographic findings remained unchanged and there was
no clinical improvement, it was decided to start systemic throm-
bolysis with r-tPA
Results: After one cycle of tPA infusion there was complete reso-
lution of the thrombus and improvement of the ventricular func-
tion. Thrombophilia screen didn’t reveal any abnormalities and
therefore, in the absence of relevant family history, the etiology
of the haemodynamically important thrombosis remains
unknown.
Conclusions: Thrombotic disease of the newborn can be a life-
threatening complication and in the presence of one important
thrombus, all arterial and venous pathways should be screened
for additional sites.

Keywords: thrombus, newborn, coarctation, thrombolysis,
thrombectomy
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Background and Aim: In recent years, the assessment of right ven-
tricle (RV) function has gained significance as a prognostic marker
in Children with Congenital Heart Disease (CHD). Although,
Magnetic Resonance Imaging (MRI) is the gold standard for
assessing volumes and systolic ejection fraction (EF), its use in
children requires sedation and is limited in many hospitals. The
advancement of transthoracic three-dimensional echocardiogra-
phy (TT3DE) presents a promising alternative for RV assessment.
The aim is to perform a correlation analysis of diagnostic testing for
estimating RV volumes and EF using MRI and TT3DE, along
with assessing RV function parameters in 2D/3D in children with
CHD.
Method: Data from children with CHD at our center (September
2022-October 2023) were analyzed, excluding those without an
optimal acoustic window 1,5 tesla MRI was conducted under
sedation, and TT3DE used EPIC CVX ultrasound machines
(PHILIPS), both within a 6-month interval.
Cardiac volumes adjusted for body surface área- end-diastolic vol-
ume (EDV), end-systolic volume (ESV), and RVEF were evalu-
ated using the Portal ISCV RM program (Philips) and auto-RV
(artificial intelligence) TT3DE program. Additionally, RV func-
tion data, including tricuspid annular systolic excursion
(TAPSE) and 3D RV strain, were analyzed. The correlation
between automatic and two-dimensional (2D) measurements, as
well as RV EF and volumes by TT3DE and MRI, was assessed
using the Pearson correlation coefficient.
Results: 30 childrenwith CHDundergoingMRI and 3D/2DTTE
were included (main age 11 years, 34,5% Tetralogy of Fallot,
13,8% pulmonary stenosis). The correlation between 2D
TAPSE and automatic 3D TAPSE was very good at 0.80
(p<0.001), and the RVEF estimation by TT3DE compared to
MRI was also good at 0.793 (p<0.001). However, the volumetric
correlation of RV and strain (2D-3D) was weaker, with correla-
tions of 0.57 for EDV, 0.63 for ESV, and 0.6 (p<0,001) for RV
strain.
Conclusions: TT3DE provides a non-invasive, automatic, and
accurate method for estimating RVEF and RV longitudinal
parameters in children with CHD, offering a quick, simple, and
harmless approach. Implementing this technique in CHD units
could reduce the need for repeated MRIs in children, facilitating
RV function monitoring and providing prognostic data with a
technique that has a straight forward learning curve.

Keywords: Right Ventricle, magnetic resonance imaging, trans-
thoracic three-dimensional echocardiography, ejection fraction,
volumes, children.
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Multimodal analysis of hypertrophic cardiomyopathy
restrictive phenotype: An uncommon presentation
Luis Felipe Castillo Aguilar1, Gabriela Isabel Pereira Lopez1, Sergio
Alfonso Patrón Chi2, Vincenzo Arenas Fabbri2, Ana Laura
Trujeque Ruiz3, Claudia González García1 and Andrea Carolina Gasca
Sánchez1
1Department of Pediatric Cardiology, National Institute of Cardiology,
Mexico City, Mexico; 2Department of Cardiac Imaging, National
Institute of Cardiology, Mexico City, Mexico; 3Department of Pediatric
Echocardiography, National Institute of Cardiology,Mexico City,Mexico

Background and Aim: Hypertrophic cardiomyopathy is the most
prevalent genetic cardiac condition, typically occurring in approx-
imately 0.3-0.5 cases per 100,000 children. Within this group,
there is a small subset of patients who present severe diastolic
abnormalities and restrictive cardiac physiology. Recently a rare
subtype of hypertrophic cardiomyopathy, known as the restrictive
phenotype, has been identified, constituting only 1.3% of cases.
However, the unique characteristics of this phenotype have yet
to be thoroughly explored within our population.
Method: Clinical case report describing an unusual presentation of
hypertrophic cardiomyopathy through a multimodal analysis.
Results: A 17-year-old female patient first experienced symptoms
of heart failure at the age of 12, including orthopnea, precordial
pain, and dyspnea. A diagnostic assessment was initiated, leading
to the diagnosis of non-obstructive biventricular concentric hyper-
trophic cardiomyopathy with significant dilation of both atria. The
electrocardiogram revealed a prominent 1.1 mV P-wave, marked
biauricular enlargement with a distinct “Himalayan” P-wave
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pattern, and a low-voltage QRS complex. Further evaluation
included an echocardiogram, which identified diastolic dysfunc-
tion of the right ventricle with an E/e’ ratio of 10.57 (ZS
+6.87) and diastolic dysfunction of the left ventricle with an E/
e’ ratio of 15.7 (ZS +8.46). Additionally, there was a global longi-
tudinal myocardial strain of -3.5%. Cardiovascular magnetic reso-
nance revealed late gadolinium enhancement in areas of
hypertrophy, accounting for 44% of the total left ventricular mass,
indicating diffuse intramyocardial fibrosis and severe dilation of
both atria. Treatment for heart failure was initiated, and the patient
was considered for cardiac transplantation.
Conclusions: It is well known that patients with hypertrophic
cardiomyopathy commonly present with diastolic dysfunction as
their typical pathophysiology. However, patients with a restrictive
phenotype, such as our case, exhibit significantly larger atrial
dimensions, distinguishing them from those with classical hyper-
trophic cardiomyopathy. To ensure accurate diagnosis and appro-
priate management, further exploration of this rare phenotype is
required. This case highlights the importance of recognizing that
cardiomyopathies can manifest in various mixed patterns.
Therefore, it is essential to consider these findings when approach-
ing their diagnosis and treatment.

Keywords:Hypertrophic, Cardiomyopathy, Multimodal analysis

PP-493
A rare congenital heart disease with high diagnostic com-
plexity: ARCAPA
Luis Felipe Castillo Aguilar1, Vincenzo Arenas Fabbri2, Leonardo
Rivera Rodriguez1, Jorge Luis Cervantes Salazar3, Juan Eberto
Calderon Colmenero1, Regina De La Mora Cervantes2, Diana Maribel
Paz Huox1, Yessica Alejandra Toro Pastrana1, Arturo Iván
Alonso Vázquez1, Patricio Anduaga Del Ángel1, Andrea Carolina
Gasca Sánchez1 and Claudia González García1
1Department of Pediatric Cardiology, National Institute of Cardiology,
Mexico City, Mexico; 2Department of Cardiac Imaging, National
Institute of Cardiology, Mexico City, Mexico; 3Department of Congenital
Heart Surgery, National Institute of Cardiology, Mexico City, Mexico.

Background and Aim: The anomalous origin of the right coronary
artery from the pulmonary artery (ARCAPA) is a rare congenital
heart disease, with an incidence of 0.002% and represents 0.12% of
coronary anomalies. The presentation of ARCAPA is frequently
not specific and angiotomography is the gold standard diagnostic
imaging study.
Method:A clinical case report describing a rare congenital heart dis-
ease: ARCAPA.
Results: We present a case of a 15-year-old male patient with no
significant medical history, who began his current condition with
chest pain and syncope during physical activity. He was admitted
to hospital for diagnostic and therapeutic approach. Physical
examination was no remarkable. Electrocardiogram (ECG) and
chest X-ray with no significant findings. Transthoracic
echocardiogram showed a dilated right coronary artery of 4.2
mm (Z Score +3.03) in its medial portion. The origin and course
of the artery could not be identified. The angiotomography was
performed and showed an anomalous origin of the right coronary
artery from the lateral aspect of the pulmonary artery trunk and
extensive collateral arteries. The patient remained clinically
asymptomatic and reimplantation of the right coronary ostium
to the ascending aorta and reconstruction of the pulmonary artery
with patch was performed, without complications or adverse
events. The patient was discharged in good condition.

Conclusions: The diagnosis of ARCAPA in most cases is complex
and it requires a high suspicion supported by the appropriate diag-
nostic tools. The related symptoms are chest pain, dyspnea, fatigue
and murmurs, however it is rare that it manifests as syncope, it is
necessary to consider this clinical variant as a symptom associated
with this rare condition. Taking this into account, it is important
not only to perform echocardiogram as a diagnostic tool in the sce-
nario of suspecting coronary anomalies since sometimes may not
be enough with the need to perform an angiotomography to
establish an accurate diagnostic, as in this case. The definitive treat-
ment is surgery and the prognosis is excellent once corrected.

Keywords: ARCAPA, coronary anomalies, congenital heart sur-
gery
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Demonstration of streaming with cardiac MRI to unravel a
case of desaturation despite high pulmonary blood flow in
transposition of the great arteries
Luke Edward Taylor1, Umar Farooq Mahmood1, Muhammad Mustafa1,
Kuberan Pushparajah2, Caner Salih1 and Paraskevi Theocharis1
1Department of Paediatric Cardiology and Cardiac Surgery, Evelina
London Children’s Hospital, Guy’s and St Thomas’ NHS Foundation
Trust, London, United Kingdom; 2School of Biomedical Engineering and
Imaging Sciences, King’s College London, Guy’s and St Thomas’ NHS
Foundation Trust, 3rd Floor Lambeth wing, London, United Kingdom

Background and Aim: In transposition of the great arteries, oxygen
saturation is determined by effective pulmonary blood flow rather
than total pulmonary blood flow. Desaturation secondary to inef-
fective mixing due to preferential streaming can be difficult to
prove in infants and we present a case report of using cardiac
MRI with 4D flow data to aid the diagnosis and management.
Method: A 2-month-old, 3.2-kilogram girl with transposition of
the great arteries, hypoplastic bipartite right ventricle, unrestrictive
ventricular septal defect, mild pulmonary valve dysplasia, and
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Figure 1

A. Multiplanar reconstruction (MPR) image showing collateral artery crossing right ventricle (RV) 
cavity on its way to RV free wall (white arrow). B. MPR image showing right coronary artery 
(RCA) emerging from the pulmonary artery trunk (white arrow). C. Volume rendering 
reconstruction (VRR) image showing ARCAPA and extensive collateral arteries (white arrow). 
D. VRR image showing left coronary artery (LCA) with normal origin (white arrow). E. Surgical 
procedure image showing RCA (white arrow) emerging from the pulmonary artery trunk (black 
arrow). F. ECG showing not significant findings.
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coarctation of the aorta had previously undergone surgical atrial
septectomy, aortic arch repair, and placement of bilateral pulmo-
nary artery bands at two weeks of age. She had persistently
labile oxygen saturations with frequent desaturation despite
non-invasive ventilation support and clinical optimisation.
Echocardiogram showed unrestrictive, bidirectional atrial and
ventricular shunt, good biventricular systolic function, accessory
mitral valve tissue in the sub-pulmonary left ventricular outflow
tract without obstruction, normal pulmonary valve flow velocity,
and well-positioned pulmonary artery bands with left and right
pulmonary artery maximum flow velocities 4.3m/s and 3.8m/s
respectively. Her hypoplastic right ventricle precluded arterial
switch and VSD closure at this stage and her age and weight pre-
cluded proceeding with a bidirectional Glenn anastomosis.
Results: A cardiac MRI with 4D flow data was performed to better
delineate the underlying physiology prior to potential interven-
tion. This demonstrated high total pulmonary blood flow with
a ratio of pulmonary to systemic blood flow of 3:1. Twist angiog-
raphy was suggestive of preferential streaming of the systemic
venous return to the aorta. The indexed right ventricular end dia-
stolic volume was 39ml/m2 with normal biventricular systolic
function. She proceeded to have an arterial switch operation,
branch pulmonary artery debanding, and main pulmonary artery
band placement. She made a good recovery and was able to be dis-
charged home after three weeks.
Conclusions:CardiacMRIwith 4D flow data can be useful to dem-
onstrate streaming in patients with unexplained desaturations and
guide further surgical management in complex congenital heart
disease.

Keywords: Streaming, 4D flow, cardiac MRI, TGA
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Neonatal cardiac, sedation free, contrast free feed-and-
wrap mri can add useful clinical information for decision
making
Rawan Abuzinadah1, Hannah Panayiotou2, David Broadbent3,
David Shelley1, Ning Jin4, Helen Michael2 and Malenka M Bissell1
1Department of Biomedical Imaging, University of Leeds, Leeds, United
Kingdom; 2Department of Paediatric Cardiology, Leeds Teaching
Hospitals NHS Trust, Leeds, United Kingdom; 3Department of Medical
Physics and Engineering, Leeds Teaching Hospitals NHS Trust, Leeds,
United Kingdom; 4Siemens Medical Solutions USA, Inc., Chicago,
United States

Background and Aim: Traditionally, neonatal cardiovascular mag-
netic imaging (MRI) requires a general anaesthetic for breath-
holding. However, using an MRI safe incubator, free-breathing
cine imaging and 4DFlowMRI now allows contrast free and seda-
tion free neonatal feed-and-wrap scans for comprehensive haemo-
dynamic and anatomical assessment.
This study examines the clinical usefulness of neonatal feed-and-
wrap MRI scans.
Method: 60 neonates (age range 1 day to 5 months) underwent
non-contrast sedation-free feed-and-wrap MRI scan on a 3T
clinical scanner (MAGNETOM Prisma, Siemens Healthcare,
Erlangen, Germany) using a dedicated 18 channel variety coil
(NORAS MRI products GmbH, Hoechberg, Germany) and an
MRI-compatible incubator (LMT Medical Systems GmbH,
Luebeck, Germany) facilitating seamless transfer into the scanner.
The imaging protocol included compressed sensing accelerated
4DFlowMRI research sequence and additional multiple average
free-breathing cine imaging and 2D flow assessment if the neonate
stayed asleep. Data was analysed using standard commercially avail-
able software.

Results: Only one 5-month-old baby failed to stay asleep during
the MRI scan and 59 babies successfully completed the feed-
and-wrap MRI scan. Clinical questions for CMR assessment
included: Arch anatomy (24), pre-Glenn/biventricular repair sur-
gery assessment (21), borderline ventricle (5), pulmonary vs sys-
temic blood flow assessment [Qp:Qs] (5) and others (4). 17/ 58
(29%) MRIs confirmed the findings on echocardiogram (mainly
arch anatomy). In 41/58 (71%) cases the MRI added extra infor-
mation compared to echocardiogram alone. This additional infor-
mation could have also been obtained with contrast CT in 21/58
(36%) cases but additional information was available unable to be
obtained by CT. Additional information gained included:
Collateral assessment (13), Qp:Qs assessment (8), patent ductus
arteriosus net flow direction (5), arch anatomy (4), branch pulmo-
nary artery flow differential (4), stroke volume of left ventricle (2),
ventricular size (2), size of ventricular septal defect suitable for
biventricular repair.
Conclusions: Non-contrast sedation-free feed-and-wrap MRI is
feasible in the clinical setting and often adds additional information
compared to echocardiography alone. Especially in the neonatal
population it is a viable alternative to contrast-based CT scan
and can often add additional haemodynamic information not
available on anatomical CT alone.

Keywords: 4D Flow MRI, neonatal, feed and wrap
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Intra pericardial congenital tetratoma in a newborn a case
report
Mane Charfi, Nedia Kolsi, Amira Bouraoui, Rania Gargouri,
Chiraz Rguaieg, Amina Abdennadher, Dhouha Kammuon,
Nihed Bouzidi, Ridha Rguaieg, Leila Abid, Afef Ben Thabet, Amel
Ben Hmed and Nedia Hmida
Departement of Cardiology an Neonatology, HEDI CHAKER
Hospital, SFAX, TUNISIA

Background and Aim: Congenital teratoma is one of the most
common fetal tumors. It is most often benign. Pericardial location
is unusual and extremely rare. It is usually presents with a variety of
cardiac and systemic symptoms in the neonatal period or early
childhood. Through a neonatal case report we aim to highlight
the difficulties in the management of this rare and challenging
condition.
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Method: It’s a case report of an intrapericardial congenital teratoma
in a male newborn.
Results:We report the case of a male newborn. His fetal ultrasound
performed at 33 weeks showed a heterogeneous mediastinal
mass associated with a massive pericardial effusion. He was born
at 34 weeks by normal vaginal delivery. Physical exam at birth
revealed an immediate respiratory distress. Chest radiography
showed a Cardiomegaly and a widened mediastinal shadow.
Echocardiography showed an anterior intrapericardial tumor
measuring 35 mm associated with a massive pericardial effusion.
Chest CT-scan showed a multi-walled intrapericardial mass.
Emergency pericardial drainage was performed. It drained a citrine
yellow liquid. It was removed 18 hours after due to the appearance
of pneumopericardium. The pericardial effusion recurred, causing
a heart failure and hemodynamic disorders leading to death at 70
hours of life. Post-mortem histopathological exam concluded to
an immature teratoma
Conclusions: Pericardial teratoma is a serious and challenging con-
dition. It can be lifethreatening due to the pericardial effusion and
heart failure induced by the tumor compression. Prenatal diagnosis
and early treatment may improve the prognosis.

Keywords: teratoma, foetal, tamponnade
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Anomalous left and right single pulmonary vein: A rare
benign congenital variant
Manuela Da Silva Lopes1, Maria Emanuel Amaral1, Paula Martins1,
Sofia Ferreira2, Maria Da Conceição Sanches3 and António Pires1
1Department of Paediatric Cardiology and Referral Centre for Congenital
Cardiac Defects – Centro Hospitalar e Universitário de Coimbra,
Coimbra, Portugal; 2Pediatric Pulmonology Unit – Centro Hospitalar e
Universitário de Coimbra, Coimbra, Portugal; 3Radiology Department –
Centro Hospitalar e Universitário de Coimbra, Coimbra, Portugal

Background and Aim: The development of the pulmonary venous
system is a complex process involving multiple embryonic venous
systems to establish the normal venous configuration of the lungs.
This intricate development can result in various anomalies within
the pulmonary venous system, posing diagnostic challenges.
Method: Case description of a rare image finding, incorporating
patient history, clinical presentation as well as complementary
investigation, which included diagnostic imaging.
Results:We present the case of a 4-year-old female patient born as
part of a twin pregnancy at 34 weeks gestational age, complicated
by intrauterine growth restriction. At 6 months of age, she began
experiencing recurrent episodes of wheezing. At the age of 1 year,
she was diagnosed with right upper lobe pneumonia and success-
fully treated with oral amoxicillin. However, at age 2.5 years, she
experienced another episode of pneumonia in the same location,
requiring similar treatment. One month later, despite remaining
asymptomatic, chest radiography revealed a persistent right para-
cardial image, and was referred to the pediatric respiratory clinic.
On observation, she had adequate peripheral oxygen saturation,
heart rate, and blood pressure. Laboratory findings and transthora-
cic echocardiogramwere unremarkable. Simultaneously, the chest
X-ray continued to display a right paracardial opacity at the middle
lobe level. Two potential hypotheses were considered: bronchiec-
tasis and middle lobe syndrome. Subsequently a Angio-CT scan
revealed an anomalous drainage of the right and left superior pul-
monary veins into the ipsilateral inferior pulmonary veins through
a network of collaterals (Figures 1). Additionally, there was an
accessory right lobar bronchus emerging from the right lateral tra-
cheal wall, located 8mm above the common bronchus, which then
bifurcated into the middle and right inferior lobes.

Conclusions: To the best of our knowledge, this is the first docu-
mented case of an anomalous drainage of the left and right single
pulmonary veins, as well as an accessory right lobar bronchus.
While typically benign, this condition may also present with con-
current bronchiectasis.

Keywords: pulmonary venous system, anomaly, tomography,
single pulmonary vein
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Fetal right ventricular pseudoaneurysm: A very rare case in
a patient affected by truncus arteriosus
Marco Masci1, Valeria Donato1, Cosimo Marco Campanale1,
Patrizio Moras1, Maria Carolina Colucci2, Luciano Pasquini1 and
Alessandra Toscano1
1Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome,
Italy; 2Department of Women, Children and Public Health, Fondazione
Policlinico Universitario A. Gemelli IRCCS, Rome, Italy

Background and Aim:We discuss the case of a large right ventricular
pseudoaneurysm (RVP) in a fetus with Truncus Arteriosus (TA)
type A1. The first reported case diagnosed prenatally was published
in 1990, however, no reported cases of fetal ventricular pseudoa-
neurym in complex congenital heart disease (CHD) exist. Cardiac
pseudoaneurysms are defined as any rupture in the wall of the
myocardium that is contained by pericardium, thrombus, or adhe-
sions. Pseudoaneurysms present a narrow neck and their wall com-
pletely lacks myocardium, having high risk of rupture.
Method: We report the case of a 30 years old pregnant woman.
Results: The first fetal echocardiogram performed at our center at
20 weeks + 6 days of gestational age (GA) showed a TA type A1
according to Van Praagh classification and large circumferential
pericardial effusion. At GA of 29 weeks we detected the presence
of a large pseudoaneurysm of the right ventricle with a neck origi-
nating from the anterior-inferior wall of the right ventricle. It was
supplied by the right ventricle with a high-velocity jet. The ante-
rior wall of right ventricle was also dyskinetic. An accessory inferior
mid-ventricular septal defect was also found. The fetus showed also
a reduction of pericardial effusion during the follow up.
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Conclusions:ARVP associated with TA has never been reported in
literature. The diagnosis of pseudoaneurysm is important due to his
possible different natural history. Echocardiographic features
established for pseudoaneurysms include a neck diameter at end
systole that is less than half the maximum diameter of the out-
pouching. Additionally, aliasing and bidirectional flow in and
out of the outpouching’s cavity can be visualized using color flow
and spectral Doppler. Due to their rarity, themanagement of pseu-
doaneurysms is based on limited experience. While the primary
goal is to prevent further rupture, the specific approaches vary
greatly since the risk of rupture is associated with multiple factors.
However, RVP appear to be less likely to further rupture. The
multidisciplinary team has a key role to plan birth and minimise
risk of pseudoaneurysmal rupture and a catastrophic bleed at birth.

Keywords: Fetal Pseudoaneurysm, Truncus Arteriosus, Right
Ventricle

PP-499
A rare case of transposition of great arteries with double
aortic ARCH: A highly complex fetal diagnosis with an
unpredictable outcome
Marco Masci, Anna Missineo, Cosimo Marco Campanale,
Patrizio Moras, Maria Carolina Colucci, Luciano Pasquini and
Alessandra Toscano
Perinatal Cardiology Unit, Department of Medical and Surgical for Fetus-
Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome, Italy

Background and Aim:D-transposition of the great arteries (D-TGA)
associated with anomalies of the aortic arch occurs in approxi-
mately 10-15%. Double aortic arch (DAA) is the most common
type of vascular ring. DAA and D-TGA association was described
rarely in literature.
Method: The diagnosis was made through a fetal echocardiogram
performed by the Perinatal Cardiology Unit at the outpatient
clinic of Bambino Gesù Hospital.
Results: Fetal echocardiography at a gestational age of 24 weeks + 6
days showed D-TGA and DAA with ventricular septal defect
(VSD) and pulmonary stenosis. A few hours after birth patient
underwent a Rashkind procedure. Echocardiography, CT chest,
CT angiogram confirmed diagnosis with severe reduction of the
tracheal lumen (>85%) and bronchomalacia. The patient under-
went posterior tracheopexy and aortopexy and later an Arterial
SwitchOperation, VSD closure, and resection of part of the infun-
dibular septum, accepting the risk of potential neoaortic obstruc-
tion. The patient is currently extubated, with a successful outcome
of the surgery, and is continuing their recovery while still admitted
to the cardiology department.

Conclusions: D-TGA with DAA remains an extremely rare condi-
tion. The literature reported only 8 cases of DAA andD-TGA, just
2 cases with fetal echocardiogram diagnosis and just 1 was diag-
nosed at a very early GA. Our patient is the third one who had
a fetal diagnosis of D-TGA with DAA, but the second one who
had a follow-up in itinere, and he is the first ever with a description
of D-TGA and DAA with complex intracardiac anatomy, charac-
terized not only by VSD but also by the presence of dual obstruc-
tion components at the pulmonary outflow tract, valvar and
subvalvar.
The fetal diagnosis still represents a major challenge for fetal car-
diologists, although outcome of these patients presents a high
degree of variability and is completely unpredictable in prenatal
life. Factors influencing this spectrum are related to intracardiac
anatomy, the arrangement of the great vessels, tracheal compres-
sion and tracheomalacia associated, which represent negative prog-
nostic factors.

Keywords: Transposition Great Arteries, Double Aortic Arch,
Fetal Diagnosis
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Case report: Chronic complete occlusion of the left main
coronary artery in a pediatric patient with exertion-related
symptoms
Marisa Pereira, Jorge Moreira and João Antunes Sarmento
Paediatric Cardiology Department, Centro Hospitalar Universitário de
São João, Porto, Portugal

Background and Aim: Acute left main coronary artery (LMCA)
occlusion can result in anterior myocardial infarction and severe
complications such as cardiogenic shock, ventricular tachycardia
or sudden cardiac death. In contrast, chronic LMCA occlusion
is rare, as patients can only survive if extensive collaterals develop
from the right coronary artery (RCA), and these patients are often
asymptomatic or may exhibit angina symptoms.
Method: We present the case of a healthy 7-year-old girl admitted
to the emergency department after experiencing chest pain and
syncope following physical activity. The initial electrocardiogram
revealed ST segment depression in the left precordial leads, which
resolved simultaneously with the chest pain. Subsequent serial
electrocardiograms were normal. Analytical studies revealed tran-
sient troponin elevation (maximum 1696.8ng/L) and normal
B-type natriuretic peptide levels. A transthoracic echocardiogram
demonstrated preserved biventricular function, mild RCA ectasia
(3.6 mm, z-score +3.2), and difficult assessment of the LMCA ori-
gin and proximal course. A treadmill exercise test was conducted,
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which was maximal, asymptomatic, and negative for ischemia,
with troponin levels remaining negative after the test.
For further anatomical characterization, a cardiac CT angiography
showed right coronary dominance, and the LMCA was poorly
visualized, seemingly originating from the left coronary sinus,
and without distal filling defects.
Results:Given lingering uncertainties after these diagnostic studies,
additional imaging was deemed necessary. Cardiac magnetic res-
onance imaging revealed normal biventricular size and function,
with no areas of late gadolinium enhancement. Subsequent selec-
tive coronary angiographies showed dominantRCA and complete
occlusion of the LMCA with extensive collateral filling from the
right coronary artery system, without angiographic evidence for
coronary atherosclerosis. The patient had no known vascular dis-
ease risk factors or a history of Kawasaki disease.
Conclusions: Complete occlusion of the LMCA is an uncommon
event during cardiac catheterization due to its high risk of cardio-
vascular events, including sudden cardiac death, even in the pres-
ence of extensive collateral filling from the right coronary artery
system. Although coronary revascularization is usually recom-
mended, careful consideration must be taken in a case-by-case
basis, particularly in young and small patients.

Keywords: Chronic left main coronary artery occlusion,
Syncope, Exertion-related symptoms, Electrocardiogram,
Coronary angiography, Pediatric
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Cardiovascular magnetic resonance T1 and T2 mapping in
heart transplant patients: Establishing normative values for
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Background and Aim: The assessment of myocardial tissue in heart
transplant patients for possible acute rejection is crucial. T1 and T2
mapping – markers for inflammation, oedema, and fibrosis - by
cardiac magnetic resonance (CMR), in conjunction with
donor-derived cell-free DNA (dd-cfDNA) analysis, holds promise
as a non-invasive approach. For understanding rejection patterns
across the heart muscle in CMR, we need comprehensive data
of global and segmental T1 and T2 values in transplanted hearts
without rejection. However, this data as well as the relationship
between CMR mapping and dd-cfDNA remains largely unex-
plored. Our aim was to establish normative CMR T1 and T2 val-
ues in heart transplant patients during the first two years after heart
transplantation.
Method: In this blinded prospective study (Trial NCT04311346),
we analyzedCMRdata from 200 scans in 41 heart transplant recip-
ients within 1 to 24 months post-transplant between March 2020
and November 2023 in Finland. Sixteen myocardial segments
were categorized based on their anatomical location and coronary
territory. Exclusion criteria to study analysis included EMB acute
cellular rejection (ACR) grade≥ 1 or antibody-mediated rejection
(AMR) grade ≥ 1, dd-cfDNA ≥ 0.15 %, left ventricle ejection
fraction (LVEF) < 40 %, or history of significant rejection
(ACR grade ≥ 2 or AMR grade ≥ 1). Results: Our study demon-
strated that: 1) over the 24 months post-transplant, global T1 time
remained stable, while T2 time biphasically decreased (Figure); 2)
segments of right coronary artery territory exhibited higher T1
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values (1021.4 ms [1006.2-1036.7] vs. 998.3 ms [983.1-1013.5], p
< 0.001) and lower T2 values (49.8 ms [48.6-51.0] vs. 50.7 ms
[49.5-51.9]; p < 0.001) than segments of left anterior descending
artery territory; and 3) increase in dd-cfDNA, decrease in LVEF,
and ischemic heart disease as the indication for heart transplanta-
tion were associated with elevated T1 values.
Conclusions: In this national 3-year cohort, we demonstrate refer-
ence data for CMR T1 and T2 values in heart transplant patients
without rejection. The combination of CMRT1 and T2mapping
with dd-cfDNA as a noninvasive tool for rejection detection war-
rants prospective studies, underscoring the significance of this nor-
mal dataset as a valuable reference.

Keywords:CMR,mapping, heart transplantation, rejection, cell-
free DNA
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3D transthoracic echocardiography assessment in pediatric
cardiology: A key in surgical planning of mitral valve
Marta Gambra Arzoz1, Lucía Deiros Bronte1, Ángela Uceda Galiano1,
Viviana Arreo Del Val1, Ángel Aroca Peinado2, Álvaro
González Rocafort2, Enrique Balbacid Domingo1, Carlos Labrandero
De Lera1, Diana Sala Mera1, César Abelleira Pardo1, Antonio Javier
Cartón Sánchez1, Álvaro Lafuente Romero1, Mercedes
Sampedro Martín3, Luis García Guereta Silva1 and Federico Gutiérrez
Larraya Aguado1
1Department of Pediatric Cardiology, Hospital Universitario La Paz,
Madrid, Spain; 2Department of Pediatric Cardiac Surgery, Hospital
Universitario La Paz, Madrid, Spain; 3Department of Neonatology,
Hospital Universitario La Paz, Madrid, Spain

Background and Aim: The mitral valve is a complex structure con-
sisting of the annulus, leaflets, chordate and left ventricular papil-
lary muscles. The description of the morphology of mitral valve
disease and its mechanisms is essential for the surgical planning.
As mitral valve is a three-dimensional structure, the addition of
3D echocardiography assessment is advantageous. The improve-
ment of 3DE technology and themore feasibility of 3D transthora-
cic echocardiography in children due to a better acoustic window,
makes 3D TTE assessment a key in surgical planning of the mitral
valve. We aim to describe the 3D TTE in surgical planning in the
last 3 patients operated in a tertiary hospital.
Method: Philips Epic CVXultrasound systemwas used. The patient
was in left lateral decubitus position when possible, the appropriate
matrix probe was selected, 3D volume acquisition was made by
activating 3D zoom and transillumination (a new tool that uses
a freely movable virtual light source to enhance depth, contours,
and image detail), 3D volume was optimized, 3D full volume
acquisition was stored and post processed by QLAB.

Results: first patient was a five year old girl, with left atrium enlarge-
ment and sever mitral valve regurgitation due to mitral valve cleft.
In this patient, transillumination made the diagnosis of isolated
mitral leaflet cleft which has not been diagnosed by 2D assessment.
Mitral cleft was closured. Patient 2 was a 9 year old girl, 3D TTE
assessment showed amitral valve anterior leaflet prolapsed (A2) and
a short posterior leaflet chordate restricting motion. Mitral valve
was repaired with artificial chordae replacement. Patient 3 was a
neonate with sever mitral regurgitation, the mechanism of mitral
disease was similar to patient 2 but in this case mitral reparation
failed and a Melody valve was placed in mitral position.
Conclusions: the improvement of the 3DE technology with
advances in probe technology and in the postprocessing software
optimization (allowing surgeons and cardiologist sharing the same
anatomical vision of mitral valve) and the more feasibility of 3D
TTE in children, have lead 3D TTE to be a great tool in surgical
planning of mitral valve.

Keywords: mitral valve surgery, 3D echocardiography, thans-
thoracic echocardiography

PP-503
Global longitudinal strain and myocardial work in paedi-
atric patients with type 1 diabetes mellitus
Martina Ghirardo1, Irene Cattapan2, Alice Pozza2, Martina Avesani4,
Biagio Castaldi4, Carlo Moretti3 and Giovanni Di Salvo4
1Pediatric Department, San Bortolo Hospital, Vicenza, Italy; Paediatric
Cardiology, University Hospital of Padua, Department of Woman’s and
Child’s Health, Padua, Italy; 2Paediatric Cardiology, University
Hospital of Padua, Department of Woman’s and Child’s Health, Padua,
Italy; PhD School on Developmental Medicine and Health Planning
Sciences, University of Padua, Padua, Italy; 3Paediatric Diabetology
Unit, University Hospital of Padua, Department ofWoman’s and Child’s
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Padua, Department of Woman’s and Child’s Health, Padua, Italy

Background and Aim: Cardiac dysfunction and endothelial damage
are complications of type 1 diabetes mellitus (T1DM) that mainly
affect adults. However, many studies have shown the appearance
of subclinical myocardial changes of the left ventricle (LV) already
in paediatric age in patients with T1DM. Recently, the introduc-
tion of new techniques to support conventional echocardiography
has made it possible to characterize ventricular function in a finer
manner, enriching the knowledge of the pathophysiology of
cardiomyopathies of various origins.
The aims of our study were to investigate global longitudinal strain
and myocardial work in paediatric patients with type 1 diabetes
diagnosed from at least 10 years and to compare their myocardial
performance parameters to the ones of age and sex-matched
healthy volunteers.
Method:We prospectively enrolled 31 patients in between 13–19-
year-old with a diagnosis of type 1 diabetes from at least 10 years
and in follow-up at our Paediatric Diabetology Unit. For all
patients, clinical parameters of glycaemic controls (time in range,
glycated haemoglobin, glycaemic variability) and echocardio-
graphic measurements (conventional echocardiography, tissue
doppler parameters, global longitudinal strain and Myocardial
Work) were recorded. Echocardiographic findings were then
compared with data from 31 age and sex-matched healthy
volunteers.
Results: In our population parameters of glycaemic control were
relatively homogeneous and showed suboptimal glycaemic con-
trol (mean glycated haemoglobin 7,4 ± 1,1%; average time in
range in between 50-70%; average glycaemic variability >36%).
As shown in Table 1, Global longitudinal strain (GLS), Global
Work Index (GWI) and GlobalWork Efficiency (GWE) were sig-
nificantly lower in the T1DMpopulation compared to the healthy

population, whilst GlobalWastedWorkwas significantly higher in
the T1DM population (Fig 1).
Conclusions: Both Global Longitudinal Strain and the descriptive
parameters of Myocardial Work are significantly lower in the sam-
ple examined compared to healthy individuals, highlighting a sub-
clinical cardiac damage already present during adolescence. GLS
andmyocardial work could therefore become useful tools in assess-
ing cardiac function in diabetic patients, while preventive strategies
must be applied to maximize glycaemic control effectiveness

Keywords: myocardial work, global longitudinal strain, type 1
diabetes

PP-504
Correlation between echocardiography and ct angiography
in abnormal pulmonary venous return (APVR): A
rétrospective study
Marwa Jarraya1, Rania Gargouri1, Hela Fendi2, Mahdi Walha1,
Mariem Jabeur1, Selma Charfeddine1 and Leila Abid1
1Cardiology Departement, University of Medecine, Sfax, Tunisia;
2Radiology Department, University of Medecine, Sfax, Tunisia

Background and Aim: Abnormal pulmonary venous return (APVR)
may result in either partial or complete anomalous drainage back
into the systemic venous circulation. A wide spectrum of normal
pulmonary venous drainage exists in Partial anomalous pulmonary
venous drainage (PAPVD). t is more common on the right espe-
cially drainage of the RSPV into the superior vena cava (SVC).
Three anatomic types exist, depending on the level of drainage:
supracardiac (the most common form), intra cardiac and infracar-
diac. Given the variability of pulmonary venous anatomy, detailed
pre-procedural evaluation of the left atrium and the pulmonary
veins is desirable prior to treatment The imaging of pulmonary
venous anatomy has traditionally been performed with echocardi-
ography and catheter pulmonary angiography. Multi-detector
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computed tomography (CT) have refined the usual imaging tech-
niques. We aim to assess the role of CT angiography in evaluation
of abnormalities in pulmonary venous drainage and compare it
with echocardiography.
Method: It is a single center retrospective study, including patients
followed in cardiology and radiology departments between 2011
and 2023 for APVR. Echocardiography was performed on all
patients. CT angiography provides an alternative diagnostic
modality for morphologic evaluation. A correlation between
echographic and angiographic data was performed. We enrolled
20 patients with APVR (from 2011 to 2023).
Results:The study included 10 cases of total APVR (6 supracardiac,
2 intracardiac, and 2 infracardiac) and 10 cases of partial APVR
(8 supracardiac, 1 intracardiac, and 2 infracardiac). In all cases,
CTA confirmed echocardiographic findings (type of APVR and
drainage location),but the CT scan allowed to locate more pre-
cisely the site of the pulmonary vein drainage.
Conclusions:APVR are rare but potentially fatal pathologies requir-
ing surgical treatment in some cases. Echocardiography is the pre-
ferred examination, and CTA is a very efficient method for
confirming diagnosis, typing, searching for associated malforma-
tions, and guiding the therapeutic strategy.

Keywords: drainage, venous return, echocardiography,
CT angiography

PP-505
Medium term outcomes of unbalanced atrioventricular
septal defect (AVSD) in a single centre
Melonie Johns, Phuoc Duong and Caroline B Jones
Alderhey Children’s Hospital, Liverpool, UK

Background and Aim:Unbalanced AVSD remains challenging, with
poor long-term outcomes. There has been a shift towards using
staged interventions, in order to, “recruit” the smaller ventricle
before performing delayed biventricular (BiV) repair. This relies
on the premise that the anatomical imbalance of ventricular vol-
umes can be altered by addressing the physiological imbalance
atrial, ventricular and vascular shunts can create.

Method: Single centre retrospective analysis of all patients attending
a tertiary Cardiology Centre where there has been debate between
BiV or UV (univentricular) repair in patients with a modified
AVVI <0.4 at presentation from 2018-2023. Patients with
TAPVD and VA discordance were excluded.
Results: 11 patients underwent assessment by cross-sectional imag-
ing. The majority had echocardiography and CMR imaging.
Mean follow up was 27 months (range 10-59). 3 had left-domi-
nant, 8 right-dominant ventricle. 3 patients had heterotaxy and
4 had genetic abnormalities. 4 patients were deemed unsuitable
for BiV strategy due to a modified AVVI <0.35, indexed volume
ratio<0.3 or an unfavourable valve anatomy. 4 had a ‘recruitment’
procedure with the aim to rehabilitate the smaller ventricle prior to
BiV repair; of these 1was converted to univentricular circulation as
the ventricular size had not increased sufficiently. There were no
early post-operative deaths. No patients following recruitment
strategy died. One univentricular patient died at 23 months await-
ing transplant for ventricular failure. 2 patients in the BiV repair
cohort died with significant comorbidities. Development of mod-
erate-severe left AVVR was significantly associated with mortality
(p=0.02). Heterotaxy and genetic diagnosis were not significantly
associated with mortality (p=-0.15 and 0.5 respectively). All
patients with a PA band applied remained clinically well with
no evidence of raised pulmonary pressures by diagnostic catheter.
Patients with a fenestrated ASD closure had a greater increase in
the modified AVVI than counterparts who did not have their
ASD restricted (P=0.06).
Conclusions: Biventricular recruitment is a viable strategy with low
medium-termmortality and can delay a decision between BiV and
UV strategies without risk of pulmonary hypertension during the
interval between surgeries. Patients who developed severe left
AVVR had higher mortality. Predicting which patients will
develop regurgitation is yet unclear on current imaging
parameters.

Keywords: unbalanced atriventricular septal defect, biventricular
recruitment
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A case of anomalous origin of the left coronary artery from
the right coronary sinus with a benign course
Mohamed Metwally Abdelaal, Sumaya Mahmoud Ibrahim, Sahar
Mustafa Taema, Mahmoud Nasrallah, Marwa Adel, Manal Farouk and
Mustafa Hassan Al Qbandi
Pediatric Cardiology Department Chest Disease Hospital- Kuwait

Background and Aim:Anomalous coronary arteries originating from
the opposite sinus of Valsalva (ACAOS) are a challenge because of
their various anatomic and clinical presentation. There exist differ-
ent clinical presentations and anatomic variants of ACAOS. Most
of these variants are considered benign. The ACAOS variant with
an inter-arterial course, that is, with the anomalous vessel running
between the great arteries, is the foremost potential hemodynam-
ical relevant anomaly.
Method:We are reporting a case of a 2-year-old female. Who was
discovered to have anomalous left coronary artery from the right
sinus of Valsalva during a routine echocardiogram. She is known to
have congenital adrenal hyperplasia under medical therapy.
Otherwise there were no cardiac symptoms. There were no mur-
mur or ECG changes. Her echocardiogram showed anomalous left
coronary artery origin from the right coronary sinus. The right and
left coronary arteries are arising from a common origin. A CT scan
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was done which showed Anomalous origin of the long left main
coronary artery from the right coronary sinus (common origin of
right coronary and left main coronary arteries) with trans-septal
course of the left coronary artery, passing between the right ven-
tricular outflow tract and aortic root.
Results: Most of anomalous left coronary from the opposite sinus
variants are considered benign and coincidental findings with no
hemodynamic relevance and thus not related to cardiac symptoms
(ie, prepulmonic, subpulmonic, retroaortic, intraseptal).
In our case the CT angiography diagnosed the anomaly as intra-
septal (also called subpulmonic course) and ruled out inter-arterial
course, the anomaly was considered benign with no need for
surgery.
Conclusions: Anomalous coronary arteries from the opposite sinus
are a challenge because of their various anatomic and clinical pre-
sentation. Requires high index of suspicion to be diagnosed by
echo. Many of the cases has a benign course. A CT scan is required
to rule out the inter- arterial (malignant course).

Keywords: Anomalous origin, coronaries, opposite sinus, case
report.

Short axis echocardiogram view

PP-507
Giant right atrial thrombosis in pediatric restrictive
cardiomyopathy: A rare complication
Timur Meşe, Mertkan Bilen, Murat Muhtar Yılmazer, Ceren Karahan
and Gamze Vuran
Department of Pediatric Cardiology,University of Health Sciences, Izmir
Dr. Behçet Uz Children’s Hospital, İzmir, Turkey

Background and Aim: Thrombotic complications in pediatric RCM
(restrictive cardiomyopathy) cases are rare, complicating their
management due to the lack of standardized protocols. The scar-
city of guidelines emphasizes the need for tailored strategies and
further research to address these critical complications effectively.
Method: A 1.5-year-old female presented with post-feeding
tachypnea and a familial history of cardiomyopathy.
Transthoracic echocardiography diagnosed RCM revealing atrial
dilation, normal ventricular dimensions, and insufficiency in both
atrioventricular valves. Genetic evaluation unveiled a homozygous
TNNI3 mutation, guiding medical management. Subsequent fol-
low-up detected a sizable, previously unnoticed thrombus (26x24
mm) in the right atrium, ventricular dysfunction and valve regur-
gitation. Anticoagulation was initiated.

Results: Pediatric RCM, characterized by diastolic dysfunction,
often implicates genetic mutations, with thrombotic complications
being rare.
Conclusions: The complexity of thrombus management in RCM
due to its infrequent occurrence challenges the establishment of
standardized protocols. Thrombus formation in cardiomyopathies
poses risks of thromboembolic events, emphasizing the necessity
for tailored and evidence-based guidelines to address these rare
yet critical complications. Further research and comprehensive
data collection are imperative to guide effective therapeutic inter-
ventions in such uncommon scenarios.

Keywords: Pediatric Restrictive Cardiomyopathy, Transthoracic
Echocardiography, Atrial Dilation, Atrioventricular Valve
Insufficiency, Thrombus

Figure 1
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Cardiac structure and function in newborns and preschool
children with decreased fractional shortening at birth
Natasja Schytte1, Anna Damkjær Laksafoss2, Anne Sophie Sillesen1,
Anna Axelsson Raja3, Kasper Karmark Iversen5, Heather A. Boyd2,
Henning Bundgaard4 and Ruth Ottilia Birgitta Vøgg1
1Department of Cardiology, Copenhagen University Hospital Herlev,
Copenhagen, Denmark; 2Department of Epidemiology Research, Statens
Serum Institut, Copenhagen, Denmark; 3Department of Cardiology, The
Heart Centre, Copenhagen University Hospital Rigshospitalet;
4Department of Cardiology, The Heart Centre, Copenhagen University
Hospital Rigshospitalet & Department of Clinical Medicine, University of
Copenhagen, Copenhagen, Denmark; 5Department of Cardiology,
Copenhagen University Hospital Herlev, & Department of Clinical
Medicine, University of Copenhagen, Copenhagen, Denmark

Background and Aim: Congenital heart diseases (CHD) constitute
the most common type of birth defect and are seen in 0.8% of live
births. Despite improvements in prenatal detection of CHDs in the
past decades, a considerable proportion of minor defects remains
undetected until later in childhood or even adulthood.
Furthermore, the implications of abnormal echocardiographic
measurements observed in infancy for cardiac function in child-
hood or later in life are unclear. This study investigated the preva-
lence of reduced fractional shortening (FS) in newborns, identified
potential maternal risk factors for reduced FS, and investigated
whether a reduced FS shortly after birth normalizes, persists, or
worsens by preschool age.
Method: The study was based on data from the Copenhagen Baby
Heart Study, a population-based cohort study that included trans-
thoracic echocardiography (TTE) examination within 60 days of
birth. The TTE protocol includedmeasurements of left ventricular
(LV) internal diameter in end-diastole (LVIDd) and end-systole
(LVIDs) obtained from echocardiographic images from the para-
sternal long axis view. Reduced systolic function was defined as
having FS (calculated as LVIDd – LVIDs/LVIDd × 100%)
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<28%. Potential risk factors for reduced FS at birth included
maternal height, weight, pre-pregnancy BMI, parity, smoking
and comorbidities, and the child’s gestational age at birth, birth-
weight and length, Apgar-score, and birth-method; data on these
factors were collected frommedical records. A sample of newborns
with FS<28% at birth was reinvited for follow-up examinations at
12 and 36 months.
Results: Results are expected in December 2023.
Conclusions: Identifying risk factors for reduced FS in infancy can
provide valuable insights into which children require closer mon-
itoring during the early years of life.
Follow-up examinations of children with subclinical abnormal
findings at birth will provide novel information on the evolution
and clinical significance of such findings, indicating whether
reduced FS persists beyond the first years of life and if so, in whom,
helping us to characterize normal variability in infant FS, refining
abnormal infant values for these parameters, and suggesting which
FS levels require clinical action and which can be managed with
routine monitoring.

Keywords: echocardiography, cardiac abnormalities
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The predictive value of longitudinal strain in assessing the
risk of malignant arrhythmias in children diagnosed with
myocarditis
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Background and Aim: Myocarditis poses a potentially life-threaten-
ing condition in pediatric patients. Malignant arrhythmias, along-
side severe heart failure, are a dreaded manifestation and may even
occur in patients with preserved systolic cardiac function.
Conventional echocardiography faces constraints as an efficient
diagnostic tool. Therefore, we aimed to assess the diagnostic
and predicitive value of speckle tracking echocardiography-
derived longitudinal strain (LS) in children with diagnosed
myocarditis.
Method: Pediatric patients with myocarditis, confirmed either
through endomyocardial biopsy (EMB) or cardiac magnetic reso-
nance imaging (cMRI) were enrolled in the multicenter, prospec-
tive myocarditis registry “MYKKE”. Echocardiographic
parameters, includingM-Mode-derived wall thicknesses, left ven-
tricular ejection fraction (LVEF), LV myocardial mass (LVM) and
4-chamber view-derived endo-/myo-/epicardial LS, were
assessed upon initial admission using TomTec Imaging
Software. Malignant arrhythmias included non-sustained and sus-
tained ventricular tachycardia (VT), ventricular fibrillation (VF)
and third-degree atrioventricular block (AVB).
Results: Echocardiograms from 135 patients included by twelve
participating centers were analyzed (2014-2023). Median age
was 15.3 (IQR 10.4-16.5) years, with 76 % male. Malignant
arrhythmias were monitored in 32 patients (24%; VT n=30, VF
n=1, AVB III n=1). Among them, 53% (n=17) had preserved
LVEF ≥ 50%, 6% (n=2) had mildly reduced LVEF (41-49%),
and 34% (n=13) had reduced LVEF ≤ 40%. Patients with and
without malignant arrhythmias showed no differences in echocar-
diographic parameters LVEF (53% vs. 53%, p=0.367) and LV end-
diastolic diameter (LVEDD) Z-score (+0.8 vs. +0.8, p=0.722).
However, those with malignant arrhythmias had significantly
lower median LS values compared to those without (endocardial
LS -14% vs. -21%, p=0.004; myocardial LS -10% vs. -16%,
p=0.002; epicardial LS -8% vs. -13%, p=0.001). This was also true
when only considering patients with preserved LVEF. As
expected, patients experiencing major cardiac adverse events
(MACE) including heart transplantation (n=10, 7%), mechanical
circulatory support (n=18, 13%), resuscitation (n=18, 13%), and/
or death (n=6, 4%) exhibited significantly decreased median LVEF
and LS parameters (p<0.001), along with an increased LVEDDZ-
score (p<0.001), compared to those without MACE.
Conclusions: In pediatric patients, echocardiography-derived LS is a
sensitive diagnostic tool. It not only assesses systolic myocardial
function and predicts MACE but also identifies patients at risk
for malignant arrhythmias, even in the context of preserved LVEF.

Keywords:Myocarditis, Echocardiography, Longitudinal Strain,
Malignant Arrhythmias
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Background and Aim: Indexed MRI right ventricular (RV) volume
is the gold standard for defining the correct timing to replace a
regurgitant pulmonary valve. On the contrary, there are no cut-
off points related to left ventricular (LV) volume indicating the
optimum timing for intervention on a regurgitant aortic valve.
This study aims to establish MRI indices related to aortic regurgi-
tation that are linked to optimal timing for surgical intervention.
Method: A retrospective review was conducted using data from the
Pediatric Cardiology & Adult Congenital Heart Disease
Department of MITERA Hospital, between 2013-2023. Forty-
seven patients with aortic regurgitation who had undergone car-
diac MRI were identified and divided into two groups: those who
were listed for surgical interventions based on echocardiographic
and clinical criteria and those who did not require intervention,
serving as the control group. Relevant MRI indices, including
LV end-diastolic index (LVEDi), LV end-systolic index
(LVESi), LV ejection fraction (EF), aortic valve regurgitant frac-
tion (RF), and the ratio between LV and RV (LV/RV) were
recorded.
Results: Among the 47 patients analyzed (age 16, range 1-64yrs),
26 were scheduled for surgical repair, whilst 21 required no inter-
vention. Of the patients that underwent surgery, echocardio-
graphic characterization of the AR was severe and moderate to
severe in 53.8% and 46,2%, respectively. Median LVEDi and
LVESi for patients undergoing surgery were 132ml/m2 (range
115-149ml/m2) and 76ml/m2 (range 60-85ml/m2), respectively
vs 85ml/m2 (range 76-96ml/m2) and 28ml/m2 (range 26-38.5
ml/m2) for the non-surgical group. Median RF was 44% (range
36-51%) vs RF 26% (range 15-35%) for the control group.
Median LV/RV ratio was 1.5 (range 1.3-1.8) vs 1.1 for the control
group. The majority of patients (80.7%) had preserved LV EF,
except for 5 outliers with LV EF ≤46%. All results were found
to be statistically significant (p < 0.05) compared to the control
group.
Conclusions: In this study, MRI indices were observed from studies
performed at the time that surgery was decided based on echocar-
diographic and clinical criteria. Further studies are warranted to
validate these indices as reliable predictors and indicators for deter-
mining the optimal timing for surgical intervention for aortic
regurgitation.

Keywords: Aortic Regurgitation, Cardiac MRI, Pediatric
Cardiology, Aortic valve, Left Ventricular Volume
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Utilization of 3d-virtual models for operative planning of
pulmonary atresia, ventricular septal defect and multiple
aortopulmonary collaterals
Peter Olejnik1, Patricia Srnkova2, Marek Kardos2, Lucia Bobik2,
Fadi Sabateen2, Vladimir Sojak2, Pavel Valentik2, Michal Sagat2 and
Matej Nosal2
1National Institute of Cardiovascular Diseases, Pediatric Cardiac Center,
Bratislava, Slovakia; Department of Pediatric Cardiology, Faculty of
Medicine, Comenius University, Bratislava, Slovakia; 2National Institute
of Cardiovascular Diseases, Pediatric Cardiac Center, Bratislava, Slovakia

Background and Aim: The goal of this single-centre study was to
evaluate the benefits of 3D virtual versicolor heart models use
in clinical management of patients with pulmonary atresia, ven-
tricular septal defect and multiple aortopulmonary collaterals.
Method: Between October 2020 and September 2023, 10 three-
dimensional virtual heart models based on computed tomography
data were reconstructed. The contribution of 3D virtual heart
models for operative planning improvement was not only evalu-
ated in each individual patient, but was also evaluated on the basis

of general questionnaire filled independently by 5 pediatric cardiac
surgeons. The questionnaire comprised questions relating mainly
to the quality of anatomical assessment of multiple aortopulmo-
nary collaterals and native pulmonary arteries by 3D virtual
models.
Results: 10 virtual models focusing on imaging of pulmonary blood
supply anatomy and its spatial anatomical relationship to the bron-
chial tree were created. Each model offered an improved anatomi-
cal orientation of cardiovascular structures. Preoperative analysis of
these models helped to choose the most suitable cardiac surgery in
each individual case. Upon the questionnaire results, pediatric car-
diac surgeons find the use of 3D virtual versicolor heart models as
an excellent imaging tool for anatomical deliniation of origins,
courses and communications of multiple aortopulmonary collater-
als, native pulmonary arteries, bronchial tree and their spatial ana-
tomical relationships. It is for this reason that the 3Dmodels should
be used as a complementary imaging method to catheterization
angiography in operative planning in all patients with pulmonary
atresia, ventricular septal defect and multiple aortopulmonary col-
laterals in the future.
Conclusions:The use of 3D versicolor virtual models enabling high-
quality spatial imaging of pulmonary blood supply can improve
preoperative planning in patients with pulmonary atresia, ven-
tricular septal defect and multiple aortopulmonary collaterals.

Keywords: 3D, models, aortopulmonary, collaterals, pulmonary,
atresia
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Single bolus, dual acquisition, low dose protocol for car-
diac computed tomography angiography in children with
fontan circulation
Ivan Bermejo Altamar, Umar Mahmood, Kaitav Adhvaryu,
Phuoc Dong, Valentina Bentti, James Wong and Sujeev Mathur
Evelina Children Hospital. Guy’s and St Thomas NHS Trust. London.
United Kingdom

Background and Aim: We present a single bolus, dual acquisition
low dose protocol for scanning paediatric patients with Fontan cir-
culation. This offers distinct advantages, including no specific site
of injection of contrast bolus, low dose acquisitions, uniform opa-
cification of the entire Fontan circuit with no contrast interface.
There is no requirement for sedation or general anaesthesia
Method: We use a dual source scanner (Siemens SOMATOM
Force), thereby minimising the radiation dose and acquisition
time. 2 mls/kg of contrast variably diluted to 60 to 70% is injected
through any available IV access at a rate of 0.9 to 2.5 ml/s depend-
ing on the volume of contrast available, to obtain a total bolus
duration of 60 to 70 seconds. The contrast is bolus tracked every
5 seconds from the end of injection with the scan acquired
immediately after the uniform opacification of the lateral tun-
nel/extracardiac conduit, which is the region of interest for the
monitoring slices. A recent addition to the protocol is a second
acquisition approximately 150 to 180 seconds from end of contrast
bolus. A low Kv acquisition ensures higher contrast opacification
with the later acquisition ensuring absence of interface between
the opacified and unopacified hepatic blood in the lateral tun-
nel/extracardiac conduit.
Results: A total 25 scans, all diagnostic, were performed from
January 2019 to July 2022 using the single acquisition protocol
with mean contrast dose of 2 ml/kg and radiation dose of 30
mGycm. 4 patients were scanned using the dual acquisition pro-
tocol from August 2022 to October 2023. All scans were diagnos-
tic with mean radiation dose of 30 mGycm and contrast dose of 2
ml/kg. We have a cohort of 8 patients scanned using the Bastion
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wheel protocol, which is also used in our centre by another col-
league. All scans were diagnostic but with a mean radiation dose of
68 mGycm (one patient scanned using prospective gating) and
contrast dose of 2 ml/kg. We plan to prospectively compare the
2 protocols for qualitative and quantitative scan measures
Conclusions: The proposed single injection, dual acquisition, low
dose protocol for CCTA in Fontan patients offers a unique alter-
native for scanning children with Fontan circulation.

Keywords: Fontan, Single ventricle, CT Angiography

PP-517
Can right atrial strain improve the diagnostic accuracy of
echocardiography in paediatric arrhythmogenic
cardiomyopathy?
Raj S Lalli1, Alison J Howell1, Guido E Pieles2, Dawn Nicolson1,
Meena Fatah1, Sunghoon Min1, Emilie Jean St Michel1, Robert
M Hamilton1, Aamir Jeewa1 and Mark K Friedberg1
1Division of Cardiology, Labatt Family Heart Centre, The Hospital for
Sick Children, Toronto, Canada; 2Congenital Heart Unit, Bristol Heart
Institute, Bristol, United Kingdom

Background and Aim: Progressive fibrofatty myocardial replacement
in arrhythmogenic cardiomyopathy (ACM) leads to remodelling
of the ventricles and potentially the atria. Current echocardio-
graphic revised Task Force Criteria are not met by the majority
of adolescent ACM patients, particularly when indexed to body
surface area. Our aim was to study the usefulness of right atrial
strain as a marker of right atrial contractile dysfunction in paediatric
ACM.
Method: We retrospectively reviewed patients at our institution
between 2002 and 2019 with definite, borderline, or possible
ACM diagnosed using the 2010 revised Task Force Criteria.
While blinded to diagnosis, transthoracic echocardiogram at the
time of diagnosis was used for right atrial strain analysis and com-
pared with matched healthy controls (n=28).
Results:We identified 73 ACM patients between 0-18 years of age
(23 definite, 24 borderline, 26 possible). The median age at diag-
nosis was 14 years (IQR 11 – 16 years) and 64% were male. Those
with definite ACM had significantly lower reservoir strain (39 ±
8.2%, p=0.011) compared with borderline/possible ACM (45 ±
9.1%) and controls (45 ± 7.2%). Conduit strain was also signifi-
cantly reduced in definite ACM (26% ± 8.7%, p=0.013) compared
with borderline/possible ACM (32% ± 7.7%) and controls (30% ±
6.7%). These parameters were not significantly different between
borderline/possible ACM and controls. There was no significant
difference between pump strain or maximum strain rate between
groups. Two patients diagnosed with left ventricle dominant
ACM demonstrated a trend towards higher reservoir strain when
compared to right ventricle dominant ACM (48 ± 5.5% vs 38 ±
8.0%, p=0.099).
Conclusions: Paediatric patients with definite ACM demonstrated
lower right atrial reservoir and pump strain. Right atrial strain
may potentially improve the diagnostic yield of echocardiography

for ACM. Further studies arewarranted to determine if the severity
of atrial dysfunction is correlated to cardiovascular events.

Keywords: arrhythmogenic, cardiomyopathy, strain

PP-518
RV volumetry – from simple 2d echocardiographic mea-
surements to a complex form
Raphael Seiler1, Felix Günther3, Florian Gross1, Teresa Lerach1,
Titus Kühne4, Friederike Danne1, Felix Berger1, Dragendorf
Valentin Robert2, Alexander Iwanowitsch Bobenko3 and
Stanislav Ovrutskiy1
1Deutsches Herzzentrum der Charité, Department for Congenital Heart
Diseases - Pediatric Cardiology, Augustenburger Platz 1, 13353 Berlin,
Germany; 2Charité – Universitätsmedizin Berlin, corporate member of
Freie Universität Berlin and Humboldt-Universität zu Berlin,
Charitéplatz 1, 10117 Berlin, Germany; 3Institute of Mathematics, Secr.
MA 8-4, TRR 109 Discretization in Geometry and Dynamics, TU
Berlin, 10623 Berlin, Germany; 4Deutsches Herzzentrum der Charité,
Institute of Computer-assisted Cardiovascular Medicine, Augustenburger
Platz 1, 13353 Berlin, Germany

Background and Aim: Assessment of right ventricular (RV) volume
during the follow-up of patients with congenital heart defects
(CHD) is crucial. Due to its complex geometry, especially in
CHD patients, transthoracic echocardiographic RV volumetry
might remain challenging and MRI is widely used to assess RV
volume. However, MRI does not provide bedside live-imaging,
is time consuming, expensive and in infants and small children
often not possible without sedation. Therefore, we aimed to estab-
lish a reliable, easy and fast to obtain method to calculate RV vol-
ume using two-dimensional transthoracic echocardiography (2D
echo) and validate it with MRI data.
Method: A retrospective single-center trial was conducted at
Deutsches Herzzentrum der Charité. Standard apical four-cham-
ber and parasternal short-axis view was obtained in CHD patients
during routine follow-up using 2D echo. RV volumes were cal-
culated using (α+1)/(α+2)*SS'/d formula and compared to RV
volumes obtained by MRI.
Results: 22 CHD patients (12 female) with various types of heart
defects and a median age of 9.1 years were included. As published
before, RV volume quantification by 2D echo traditionally relies
on the 2/3*S'*a formula, elucidated by an ellipsoidal shell model.
However, in our cohort of CHD patients acquired results indi-
cated a need to augment this formula, particularly in diastolic sce-
narios, with an additional constant factor for reliable data. This
constant factor, unaccounted for in the model, necessitates an
alternative approach. Therefore, we propose a model based on a
rotational body of the curve xα. Accordingly, we calculated a con-
stant correction factor α for systolic volume (αS = 3.1) and for dia-
stolic volume (αD = 3.9), respectively. The associated formula
(α+1)/(α+2)*SS'/d (Fig.1) demonstrates superior performance
in our experiments with a mean difference toMRI systolic volume
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of 4.84 ml (13.3%; R2=0.88) and a mean difference to MRI dia-
stolic volume of 16.55 ml (19.2%; R2=0.88) (Fig 1).
Conclusions: The proposed method to determine RV volume in
CHD patients using two-dimensional echocardiography allows
distinct modeling in systolic and diastolic phases with excellent
correlation to RV volume obtained byMRI. Thus, this promising
approach provides a feasible, exact and fast method to assess RV
volume on bedside, facilitating prompt and precise clinical deci-
sion-making

Keywords: RV-Volumetry, 2D-TTE, Non-invasive, Bedside

Required measurements to calculate RV Volume in 2D
echo and its correlation to MRI

PP-519
Retrospective external validation study comparing pre-
diction models in the neonates with prenatal suspicion of
coarctation of the aorta (COA)
Rawan Abuzinadah1, Hannah Panayiotou2, Theresa Munyombwe1 and
Malenka M Bissell1
1Leeds Institute of Cardiovascular and Metabolic Medicine, University of
Leeds, United Kingdom; 2Department of Paediatric Cardiology, Leeds
Teaching Hospitals NHS Trust, Leeds, United Kingdom

Background and Aim: In new-borns, coarctation of the aorta (CoA)
diagnosis is still challenging. In 2013, Soslow et al. developed the
first neonatal coarctation prediction model (CPM). Most recently,

in 2023, Bartolacelli et al. have also developed a CPM. However,
these models have not been externally validated.
This study aims to externally validate thesemodels to evaluate their
generalisability and clinical usefulness in predicting CoA reliably.
Method: Retrospective review of 150 neonates who were sus-
pected to have CoA prenatally from January 2016 to December
of 2021 was conducted. Same arch measurements that were
described by the authors were obtained by two observers who
were blinded to the outcome. After calculating the risk scores from
the models equations, the outcome was referenced. The external
validation process was performed according to TRIPOD checklist
(Transparent reporting of a multivariable prediction model for
individual prognosis or diagnosis). Key measures of calibration
were assessed using calibration in the large (CITL), calibration

slope, calibration plot and the expected to the observed outcome
ratio (E:O). Also, for the discrimination analysis, the area under the
curve (AUC) was assessed. The statistical analysis was performed
using StataMP 17 (64-bit).
Results: From the 150 neonates, 139 included in this study. Of
these, 59 (42.4%) patients developed CoA and underwent surgery.
There were no significant differences in birth weight, gestational
age, or ethnicity between neonates with and without CoA. In our
cohort, Soslow et al. model showed 93.2% sensitivity and 42.5%
specificity, while Bartolacelli et al. model sensitivity was 57.6% vs
85% specificity. Discrimination in Soslow et al. model showed an
AUC of 0.96 (95% CI 0.88–0.99), verses in this study, the AUC is
0.786 (95% CI 0.710-0.862). Also, Bartolacelli et al. model AUC
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Schematic (A) and two-dimensional echocardiographic image of the right ventricle. Apical four-
chamber view (B); Parasternal short axis view (C); Correlation between two-dimensional 
echocardiographic and MRI RV volume (D). d=Tricuspid valve anulus diameter; S` = RV area in 
apical four-chamber view; S = RV area in parasternal short axis view; RV = Right ventricle, LA = 
Left atrium, RA = Right atrium, LV = Left ventricle, PV = Pulmonic valve; TV = Tricuspid valve
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was 0.9382 (no CI given), compared with an AUC of 0.812 (95%
CI 0.737-0.887) in this study. Calibration statistics showed that
both models were miss-calibrated and over-fitted. Soslow et al.
model (E:O) = 1.323, (CITL)= -1.605, calibration slope=
0.291, while Bartolacelli et al. model (E:O)= 0.695, (CITL)=
1.555, calibration slope = 0.321.
Conclusions: This external validation study indicates that both
models are miss-calibrated and associated with false negative rates
in our cohort.

Keywords: coarctation of the aorta, prediction model

Figure 1

PP-520
Unveiling subclinical myocardial remodeling in pediatric
dystrophinopathies: A study on cardiac magnetic
resonance (CMR) parametric mappings
Roger Esmel Vilomara1, Lucía Riaza2, Laura Costa Comellas3, Anna
Sabaté Rotés4 and Ferran Gran4
1Department of Pediatric Cardiology, Hospital de la Santa Creu i Sant
Pau, Barcelona, Spain; Department of Pediatric Cardiology, Vall
d’Hebron Hospital Campus, Barcelona, Spain; 2Department of Pediatric
Radiology, Vall d’Hebron Hospital Campus, Barcelona, Spain;
3Department of Pediatric Neurology, Vall d’Hebron Hospital Campus,
Barcelona, Spain; 4Department of Pediatric Cardiology, Vall d’Hebron
Hospital Campus, Barcelona, Spain
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Background and Aim: Dystrophinopathies, such as Duchenne and
Becker muscular dystrophy, often lead to cardiomyopathy, which
is the primary cause of mortality in affected patients. Early detec-
tion of cardiac dysfunction is crucial, but current imaging methods
lack insight into early microstructural remodeling. This study
aimed to evaluate the potential of CMR (Cardiac magnetic reso-
nance) parametric mappings for detecting early cardiac involve-
ment and to assess whether any myocardial involvement pattern
may serve as an indicator of impending cardiac dysfunction in
pediatric dystrophinopathy patients.
Method: A prospective study was conducted on 23 patients with
dystrophinopathies who underwent CMR with tissue mappings.
To establish a basis for comparison, data from 173 healthy subjects
were analyzed. CMR included SSFP sequences for heart function
assessment, T2-weighted and T1-weighted sequences before and
after gadolinium contrast administration, and tissue mappings for
native T1 (nT1), extracellular volume (ECV), and T2 relaxation
times.
Results: In this study, significant differences emerged between
patients and controls in key cardiac parameters, including LV ejec-
tion fraction (LVEF), myocardial mass, and late gadolinium
enhancement (LGE), confirming cardiac abnormalities in these
patients. Regarding tissue mappings, nT1 (p<0.001) and ECV
(p=0.002), but not T2, displayed substantial variations, indicating
their potential as sensitive indicators of myocardial involvement;
also a significant asymmetric myocardial involvement between
septal and LV posterior wall regions was detected in nT1
(1004.82ms vs 1040.61ms, p=0.01) and ECV (24.58% vs
27.18%, p=0.012). Notably, higher mapping values did not cor-
relate with reduced ventricular function. However, an asymmetric
myocardial involvement, especially in nT1 (correlation coefficient
(ρ)=-0.472, p=0.023) and ECV (ρ=-0.460, p=0.049), exhibited a
significant negative correlation with LVEF, highlighting the
nuanced relationship between tissue mappings and cardiac func-
tion in dystrophinopathies.
Conclusions: CMR parametric mappings demonstrate promise in
detecting early myocardial damage in dystrophinopathies. LGE
excels at identifying focal fibrosis, but CMR mappings provide
valuable insights into diffuse myocardial involvement. Although
mapping values may not directly correspond to ventricular func-
tion, the observed negative correlation between asymmetric
involvement in nT1 and ECV with LVEF suggests their potential
as early biomarkers. Larger studies with diverse age groups and
longitudinal data are needed to enhance our understanding of
CMR changes and improve risk stratification in this population.

Keywords: Dystrophinopathies, Duchenne muscular dystrophy,
magnetic Resonance, mapping, dysfunction.

PP-521
The evolution of 3D printing in a large tertiary centre
Ross Foley and Colin Mc Mahon
Department of Cardiology, Children’s Health Ireland Crumlin, Dublin,
Ireland

Background and Aim:Over the last 10 years 3D printing has become
a valuable tool in the pre-surgical planning process for certain types
of complex congenital heart disease. Its use in our centre has pro-
gressed from isolated test cases with rudimentary models to the
standard-of-care in certain lesions with the availability of complex
multicoloured models. We sought to review the evolution of the
3D printing service in our department.

Method:We analysed all of our patients who had 3D printed mod-
els created since it was first introduced in our department in 2014.
We reviewed the indications along with the characteristics of the
model including the material(s), the colour(s), the types of cuts
through the models and any extra features.
Results: From 2014-2023, 82 models were printed for 78 different
patients. 17 were printed by an international manufacturer
between 2014 and 2017 with a further 65 printed by a local manu-
facturer from 2018 onwards. The main indications were in double
outlet right ventricle to assess suitability for Rastelli (17), in com-
plex single ventricle prior to Fontan completion (12), congenitally
corrected TGA to assess suitability for Hemimustard-Rastelli (6)
and in TGA/VSD/PS to assess suitability for Nikaidoh (5).
Other indications have involved printing of right ventricular out-
flow tracts prior to percutaneous pulmonary valve insertion (3) and
airways in cases of vascular compression (3). The majority of the
models are now translucent and slightly pliable with one or 2 cuts
to demonstrate the relevant anatomy and usingmagnets to connect
parts together (49), Older models were either made from softer
translucent material with a single cut (24) or rigid plastic with a
single cut (13) without the use of magnets. 3 recent models have
used more sophisticated techniques that allow different colours to
be used for different structures in the heart.
Conclusions: 3D printing is becoming ever more important in the
field of congenital heart disease. The service has expanded and
evolved considerably in our institution over a 10 year period
and given the continuing advancements in the quality of the mod-
els, we expect this to continue for the foreseeable future.

Keywords: 3D printing, congenital heart disease

Different 3D Model Types

PP-522
Cardiac magnetic resonance imaging; assessing
myocardial strain and fibrosis as predictors of adverse
fontan outcomes
Sabina Selenius1, Teemu Vepsäläinen2, Emmi Helle1, Ilkka Mattila3,
Marko Taipale2, Tommi Pätilä3, Laura Martelius4 and Tiina Ojala2
1New Children’s Hospital Pediatric Research Center, Helsinki University
Hospital, Helsinki, Finland, Stem Cells and Metabolism Research
Program, Faculty of Medicine, University of Helsinki, Helsinki, Finland;
2New Children’s Hospital Pediatric Research Center, Helsinki University
Hospital, Helsinki, Finland; 3Department of Cardiac and
Transplantation Surgery, Children’s Hospital, University Hospital of
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Helsinki and University of Helsinki, Helsinki, Finland; 4HUS
Diagnostic Center, Radiology, University Hospital of Helsinki and
University of Helsinki, Helsinki, Finland

Background and Aim: In individuals with a univentricular heart,
integrating cardiac magnetic resonance imaging (CMR) data with
clinical parameters has proven crucial for risk stratification and may
offer a valuable tool for improving prognosis. Our objective was to
further investigate this by examining specific CMR risk markers—
myocardial strain and fibrosis (T1 mapping) —in patients with
adverse Fontan outcomes.
Method: This national retrospective observational cohort study
included all patients with Fontan circulation undergoing post-
Fontan CMR examination between January of 2017 and
January of 2023 (N=148) in Finland. Clinical and CMR param-
eters were analyzed using univariate and multivariate analysis.
Primary endpoint was defined as death or (listing for) heart trans-
plant. ROC-curve analysis was used for cut-off analysis.
Results:Median age at Fontan procedure was 3,2 years (IQR: 2,8-
3,6 years), and median time from the Fontan procedure to the
CMR was 10,8 years (IQR: 6,9 – 13,4 years). Six (4,1%) patients
reached an endpoint during follow-up; two patients died, three
received a heart transplant, and one was listed for transplantation.
Multivariate analysis identified worse global circumferential strain
(GCS) (P=0,023, 95%CI 1,04-1,74) and protein losing enterop-
athy (P=0,007, 95%CI 2,73-588,5) as predictors for the endpoints.
The GCS cutoff value for endpoint was – 18% (sensitivity of
83,3%, specificity of 91,0%), with a positive prediction value
(PPV) of 28,3% (17,1-43,0%) and a negative prediction value
(NPV) of 99,2% (95,5-99,9%). In the univariate analysis worse
GCS associated with increased end diastolic (P=0.006) and end
systolic volumes (P=<0.001), decreased aortic blood flow
(P=0.003), and decreased pulmonary arterial blood flow
(P=0.018). Worse GCS was further associated with diffuse
CMR myocardial fibrosis (T1-mapping), when adjusting for type
of univentricular heart and time from Fontan (P= 0.03).
Conclusions:WorseGCS is a risk factor associatedwith death as well
as (listing for) heart transplant. Moreover, worse GCS is associated
with increased myocardial fibrosis on CMR T1-mapping. CMR
derived GCS may serve as a valuable tool for predicting adverse
Fontan outcomes in single ventricle patients, enabling early inter-
vention strategies, and improving prognosis in this high-risk
patient population.

Keywords: Fontan, univentricular hearts, CMR, myocardial
strain, myocardial fibrosis

PP-523
A rare case of neonatal asymmetrical hypertrophic
cardiomyopathy associated with tetralogy of fallot
Sally Hall, Grazia Delle Donne, Sarah Boynton and Antigoni Deri
Leeds Congenital Heart Unit

Background and Aim: Although tetralogy of Fallot is a reasonably
common congenital heart defect, there are only a handful of cases
described with associated neonatal hypertrophic cardiomyopathy.
Here we describe a neonate born at our centre with this combi-
nation of diagnoses.
Method: The baby was diagnosed with tetralogy of Fallot on fetal
echo at 21 weeks gestation. Follow up at 28 and 34 weeks did not
show septal hypertrophy. The mother had a normal glucose tol-
erance test at 30 weeks gestation and her pre-pregnancy BMI
was 20.4. The baby was born at full term weighing 3.6kg.
Results: The echo showed normal atrial arrangement with the
heart in the left chest and the apex pointing to the left. As expected,
anterior deviation of the outlet septum was seen, creating an over-
riding aorta with a subaortic ventricular septal defect and infun-
dibular pulmonary stenosis with a long narrow right ventricular
outflow tract. More surprisingly there was asymmetrical hypertro-
phy with the interventricular septummeasuring 9.8mm (z= +4.5).
This was creating biventricular dynamic outflow tract obstruction
with the left ventricular outflow tract obstruction originating in
the mid cavity. Systolic anterior motion of themitral valve was also
noted.
Conclusions:Neonatal hypertrophic cardiomyopathy is associated
with a poor outcome and due to the rapid onset, the prognosis in
this case was certainly guarded. The family was extensively coun-
selled regarding long term prognosis including the risk of sudden
death and parallel planning was initiated. The baby underwent
hypertrophic cardiomyopathy screening and whole genome
sequencing revealed a variant of unknown significance in the
ACTC1 gene. Following discharge, the baby has been followed
up in the outpatient department. Aside from two acute admis-
sions with bronchiolitis he has remained well and is approaching
one year of age. His most recent echocardiogram shows that
although septal hypertrophy remains, it has not progressed and
the interventricular septum now measures 9.4mm (z=+3.5).
The baby is now being considered for surgical repair of his tetral-
ogy of Fallot.

Keywords: Hypertrophic Cardiomyopathy, tetralogy of Fallot,
Echocardiogram
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Figure 1

PP-524
An unusual cardiac phenotype in a neonate with noonan’s
syndrome
Sally Hall, Grazia Delle Donne, Chris Oakley and Antigoni Deri
Leeds Congenital Heart Unit

Background and Aim: There is a high incidence of congenital heart
disease amongst patients with Noonan’s syndrome, most com-
monly pulmonary stenosis and hypertrophic cardiomyopathy.
Here we describe a neonate with a more unusual cardiac pheno-
type: abnormalities of all four intracardiac valves and a hypertrabe-
culated right ventricle.
Method: The baby was antenatally diagnosed with a CBL gene
mutation associated with Noonan’s syndrome. Fetal echo revealed
dysplastic mitral and tricuspid valves, aortic stenosis, coarctation of
the aorta and a persistent left superior vena cava (SVC). The baby

was born at full term weighing 3kg. Although she was born in
good condition, her respiratory status deteriorated in the first
few hours of life requiring intubation and ventilation. The
echocardiogram was performed following initial stabilisation and
initiation of a prostaglandin infusion.
Results: The echo revealed a normal atrial arrangement with the
heart in the left chest and the apex pointing to the left. There were
bilateral SVCs with the left SVC draining to a dilated coronary
sinus. Both atrioventricular valves were abnormal. Themitral valve
had thickened, rolled leaflets and was moderately regurgitant. The
posterior leaflet was shortened and partially tethered. The tricuspid
valve had significant accessory tissue attached to the anterior leaflet.
This accessory tissue movedwith the cardiac cycle, protruding into
the right ventricle in diastole and refluxing back into the right
atrium on closure of the valve. The aortic valve had fusion of
the right coronary and non-coronary cusps and the valve domed
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Echocardiogram after birth showed significant septal hypertrophy (a) with resultant near 
obliteration of the left ventricular cavity in systole. This created left ventricular mid cavity 
obstruction (b). The right ventricular outflow tract was also obstructed as a result of the anterior 
deviation of the outlet septum (c). At 11 months the appearance of the interventricular septum is 
much improved (d).
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on opening. The pulmonary valve was also abnormal with thick-
ened valve leaflets which prolapsed on closure, supra valvar pul-
monary stenosis and mild regurgitation. In addition to the
valvar disease the right ventricle was hypertrophied and hypertra-
beculated with deep muscular crypts. There was evidence of right
ventricular impairment and pulmonary hypertension with tricus-
pid regurgitation of 4m/s.
Conclusions: Although the echo did not reveal a duct dependent
lesion, the baby was continued on the prostaglandin infusion
due to her overall clinical instability. Unfortunately, she continued
to deteriorate. Multidisciplinary team discussion identified that she
was not a candidate for ECMO and so intensive care was with-
drawn and the baby passed away peacefully at four days of age.

Keywords: Noonan syndrome, tricuspid valve, hypertrabecu-
lated right ventricle

PP-525
Intracardiac mass such us a cardiovascular association in
neurofibromatosis. The role of multimodality imaging in
diagnosis and therapeutic decisions
Sandra Rocamora Salort and Javier Fernández Sarabia
Department of Paediatric Cardiology, University Hospital of the Canary
Islands, Canary Islands, Spain

Background and Aim:Neurofibromatosis subtype 1 (NF-1) is a neu-
rocutaneous disease with multi-system involvement. Clinical fea-
tures include cutaneous lesions (cafe-au-lait spots), benign dermal
and plexiform neurofibromas and ocular malformations. Three
cardiovascular associations have been recognized: hypertension,
vasculopathy and congenital heart disease. NF-1 is a tumor-predis-
posing disease and plexiform neurofibromas are often detected in
childhood, but intracardiac tumors are exceedingly rare.
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Figure 1: Images taken from the initial echocardiogram. Accessory tissue attached to the 
anterior leaflet of the tricuspid valve protrudes into the right ventricle on opening (a) and refluxes
back into the right atrium on closure (b). The right ventricle is hypertrophied and 
hypertrabeculated (c). The pulmonary valve is seen to prolapse on closure (d) and there is 
nipping in of the supravalvar area.
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CASE 1. FIGURE 1. A. A well-circumscribed mass (arrow) (measured 13x8 mm) in the 
interatrial septum without flow obstruction seen on 4-chamber view on transthoracic 
echocardiography. B. The mass is isointense with the adjacent myocardium in T1 (B1) and T2-
weighted (B2) imaging on CMR. No suppression of the mass on fat-water suppression (B3) on 
CMR. Heterogenous early uptake of contrast without late gadolinium-enhancement (B4) on 
CMR. C. Coronal image of 18FDG-PET/CT reveal low malignancy potential of the mass. CASE 
2. FIGURE 2. A. An intracardiac mass (arrow) with lobed edges, measured about 19x17 mm 
and located in the lateral wall of the tricuspid annulus seen on 5-chamber view on transthoracic 
echocardiography. The tumor interferes with valvular flow but does not cause significant 
obstruction. B. On T1 (B1) and T2-weighted (B2) imaging on CMR, the mass appears slightly 
more intense than the myocardium. Dynamic contrast uptake study on CMR shows slight 
uptake in later stages. C. On the PET/CT there’s no evidence of 18F-FDG avidity of intracardiac 
pathological significance, nor in the described lesion dependent on the atrioventricular septum 
and the basal segment of the right ventricular free wall.
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Our aim is to highlight the importance of the multimodality
cardiovascular imaging study in two patients with NF-1 and intra-
cardiac masses.
Method:We present two cases of patients with NF-1 in whom we
identified intracardiac masses on echocardiography. To evaluate
this further, an assessment by cardiac magnetic resonance
(CMR) and 18F-fluorodeoxyglucose positron-emission-tomog-
raphy (18FDG-PET/CT) was performed to ascertain a tissue diag-
nosis and to differentiate between benign and malignant
characteristics.
Results: CASE-1: A 6-year-old girl with NF-1, bilateral glioma
and hypertension from renal artery stenosis. In the echocardiogra-
phy a homogenous tumor (measured 13x8 mm) was detected in
the interatrial septum. CMR confirmed these findings showing
a mass isointense with the adjacent myocardium on T1 and
T2-weighted imaging and an early gadolinium contrast-enhance-
ment. 18FDG-PET/CT detected low malignancy potential.
CASE-2: A 1-year-old boy under study due to prematurity,
hydrocephaly, cafe-au-lait spots and ventricular preexcitation.
The echocardiographic findings included a mass (19x17 mm) with
lobed edges located in the lateral wall of the tricuspid annulus and
without obstruction. On T1 and T2-weighted imaging on CMR,
it appears slightly more intense than the myocardium with gado-
linium-enhancement in later stages. 18F-FDG-PET/CT showed
a benign behavior. Afterwards, a positive genetic result for NF-1
was obtained. In both cases, in the context of the clinical history,
the presumed diagnosis is neurofibroma. Due to the mass’s benign
characteristics, we decided to postpone the endomyocardial
biopsy.
Conclusions: - In NF-1, an early diagnosis of cardiovascular associ-
ations and an active follow-up of tumors and potential malignant
transformation is key. Extensive or repetitive surgical removal for
benign NF-1 is not desirable. The integration of clinical data and a
multimodality cardiovascular imaging study may provide a com-
prehensive characterization of tissue properties of masses, and
may identify malignancy parameters (growth of the mass, infiltra-
tion in surrounding tissues, metabolic activity : : : ).

Keywords:Neurofibromatosis subtype 1, intracardiac mass, mul-
timodality cardiovascular imaging, cardiac magnetic resonance,
18FDG-PET/CT.
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Gender differences in cardiovascular magnetic resonance
findings in paediatric marfan syndrome
Sara Moscatelli1, Federico Fortuni2, Lydia Meltonlane3, Nitha Naqvi4,
Raad Mohiaddin3, Dudley Pennell3, Inga Voges5 and
Sylvia Krupickova4
1Centre for Paediatric Inherited and Rare Cardiovascular Disease,
Institute of Cardiovascular Sciences, University College London, WC1E
6BT, London, United Kingdom; 2Department of Cardiology, Leiden
University Medical Center, Leiden, Netherlands; 3Cardiac Magnetic
Resonance, Royal Brompton Hospital, Sydney Street, Chelsea, London,
SW3 6NP, UK; 4Paediatric Cardiology Department, Royal Brompton
Hospital, Sydney Street, Chelsea, London, SW3 6NP, UK;
5Department of Congenital Heart Disease and Pediatric Cardiology,
University Hospital Schleswig-Holstein, Kiel, Germany

Background and Aim: Marfan syndrome (MFS) is an autosomal
dominant genetic disorder of connective tissue. In MFS adults,
compromised cardiac function has been documented, and gender
differences have revealed disparities. However, the full extent of
this phenomenon, especially in the pediatric population, remains
unclear. The objective of the present study is to investigate cardiac
function and gender differences in the MFS pediatric population

referred to the CardiovascularMagnetic Unit (CMR) of theRoyal
Brompton Hospital.
Method: Patients <18 years receiving a CMR scan between 1st
March 1999 and 1st June 2023 were included, and scans were ana-
lysed with CVI42 software. Continuous variables were tested for
normality, and correspondent parametric and non-parametric
analyses were conducted with a 2-sided p-value=0.05.
Results: Thirty-eight patients (median age 15 years, IQR 11-16)
were included; 16 (43%) were female.
Indexed left ventricular (LV) end-diastolic volume (EDVi),
indexed LV end-systolic volume (ESVi), ejection fraction (EF),
and indexed mass did not statistically differ per gender (male vs
female): 86±18vs92±23ml/m2, 32±7vs35±12ml/m2, 62±6vs62
±7%, 66±12vs62±14 g/m2. LVEDVi was increased in 3 males
and 9 females, LVESVi in 3 males and 10 females, EF was
decreased in 2 females. Indexed right ventricular (RV) EDVi,
RVESVi and EF did not statistically differ per gender (male vs
female): 88±17vs87±20ml/m2,38±9vs39±13ml/m2,57±6vs56
±9%. RVEDVi was increased in 3 females and 1 male, RVESVi
in 8 females and 1 male, EF was impaired in 5 females. LV global
radial strain, LV circumferential strain, and LV longitudinal strain
means did not statistically differ per gender (male vs female): 30
±7vs-29±6, -18±1vs-16±1, 17±3vs-17±3. Two patients had
bicuspid aortic valve (1 male and 1 female) and 6 mild aortic regur-
gitation (4 males, 2 females). 9 patients had mild mitral regurgita-
tion (5 males and 4 females), 2 moderate (1 male and 1 female) and
2 severe (both female), and 11 patients had mitral valve prolapse (9
males and 2 females). Male patients presented with mean larger
ascending (22±2vs19±3mm; p=0.0069) and descending (20±2
vs 17±3mm; p=0.007) aorta diameters.Conclusions:No differences
were found in cardiac function assessment when stratified per gen-
der. However, ascending and descending aorta diameters appear
significantly larger in males.

Keywords: Cardiovascular Magnetic Resonance, Marfan
Syndrome, CMR strain
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Cardiovascular magnetic resonance changes before and
after pulmonary valve replacement in pulmonary atresia
and intact ventricular septum
Sylvia Krupickova1, Elephteria Pantelidi1, Abdul Salam1,
Sara Moscatelli1, Lydia Meltonlane1, Raad Mohiaddin3, Inga Voges4,
Dudley Pennell2 and Piers Daubeney1
1Paediatric Cardiology Department, Royal Brompton Hospital, London,
UK; 2Cardiovascular Magnetic Resonance Unit, Royal Brompton
Hospital, London, UK; 3National Hear and Lung Institute, Imperial
College, London, UK; 4Department of congenital heart disease and
Paediatric Cardiology, University Hospital Schleswig-Holstein, Kiel,
Germany

Background and Aim: Pulmonary atresia with intact ventricular sep-
tum (PA-IVS) is a rare congenital heart disease. Patients with
biventricular repair eventually require pulmonary valve replace-
ment (PVR) in most cases. However, contrary to patients with
Tetralogy of Fallot, currently there are no guidelines for timing
of the PVR in this group.
Method: Thirty-eight consecutive patients born with PA-IVS
between 1978 and 2011 at the Royal Brompton Hospital,
London, who were managed with biventricular repair and under-
went PVR between 1999 and 2022, were included into this study.
Cardiovascular magentic resonance parameters assessed before and
after PVR were: indexed right ventricular end-diastolic volume
(RVEDVi), indexed right ventricular end-systolic volume
(RVESVi), right ventricular ejection fraction (RV EF), pulmonary
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regurgitation fraction (RFPR) and right ventricular to left ven-
tricular end-diastolic volume (RV/LV EDV) ratio. NYHA classi-
fication was used to assess symptoms.
Results: Prior to PVR, a gradual increase was noted in RVEDVi
(Figure), RVESVi and RV/LV EDV ratio. No obvious trend
was identified in either RVEF or RFPR. After PVR, RVEDVi,
RVESVi, RV/LV EDV and RFPR decreased. Patients with ini-
tially dilated right ventricle (RVEDV≥150mL/m2) exhibited sig-
nificant decrease in RV indexed volumes (p=0.031) when
compared to individuals with restrictive physiology (p=0.250).
After PVR, no significant difference was noted in RVEF. In gen-
eral, symptoms reported by patients improved after PVR. Patients
initially in NYHA I, continued to be asymptomatic. NYHA
improved from class II to I in 7 patients. Two patients in
NYHA II before PVR remained in the same class after PVR.
Conclusions: In PA-IVS, RV volumes and cardiac function gradu-
ally deteriorated pre-PVR and in some patients improved post-
PVR. Two groups of patients based on their RV indexed volume
were identified. Those with a dilated RV had reducedRV volume
after PVR (similar to Tetralogy patients). Those with restrictive
physiology had no volume improvement but did improve clini-
cally after PVR. Guidelines for PVR in PA-IVS could be adopted
similar to Tetralogy, recommending PVR in PA-IVS patients with
dilated physiology (RVEDV ≥150 mL/m2) but only for sympto-
matic restrictive patients where RVEDV<150mL/m2. Longterm
likely multicentre observational studies would be required to assess
the merits of this approach.

Keywords: pulmonary atresia with intact ventricular septum,
cardiovascular magnetic resonance
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Myocardial work in patients with congenital heart disease
and left to right shunt
Tereza Zmatlíková, Olena Iurchenko, Jan Kovanda, Viktor Tomek and
Jan Janoušek
Children´s Heart Centre, 2nd Faculty of Medicine, Charles University in
Prague and Motol University Hospital, Prague, Czech Republic

Background and Aim: In patients with left to right (L-R) shunt on
ventricular/great arteries level, left ventricle (LV) is subjected to
volume overload resulting in increased pump work. The aim
was to evaluate LV myocardial work (MW) before and after shunt
closure.
Method: MW calculation was performed in 10 paediatric patients
with an isolated significant L-R shunt (ventricular septal defect=5,
patent arterial duct=4, aorto-pulmonary window=1). Speckle-
tracking echocardiography and the GE ECHOPAC version

204.57.0.745 software with the integrated AFI module was used
to calculate the global work index (GWI) and global constructive
work (GCW) from pressure-strain loops. LV biplane end-diastolic
volume (LVEDV) and ejection fraction (EF) were also measured.
To account for LV unloading after therapeutic intervention, post-
repair GWI andGCWwere also indexed to the decreased LVEDV
after intervention.
Results: After shunt closure LVEDV decreased and so did the LV
EF. Both GWI and GCW also decreased significantly by approx-
imately 25% (unindexed data) and 50% (volume indexed data),
resp. (see Table). The change in unindexed GWI was positively
correlated with both the decrease in LV EF (R=0.662,
P=0.037) and LVEDV (R=0.611, P=0.061).
Conclusions: In patients with congenital heart disease MW
decreased significantly after L-R shunt closure. This decrease
was proportional to volume unloading. If identical systemic cardiac
output is presumed before and after intervention, LV MW
expedited to sustain systemic circulation was halved after repair.
(Supported by MHCZ – DRO, Motol University Hospital,
Prague, Czech Republic 00064203)

Keywords: shunt, congenital heart disease, myocardial work,
speckle-tracking echocardiography, work
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Computationalmodelling of shunt flowdynamics inHLHS
palliation i surgery: A comparison between blalock-taussig
and sano shunt
Liesbeth Bode1, Amith Balasubramanya1, Patrick Segers1 and
Thierry Bove2
1Faculty of Biomedical Engineering, University of Ghent, Ghent,
Belgium; 2Faculty of Medicine and Life Sciences, University of Ghent,
Ghent, Belgium

Background and Aim: The Norwood procedure is proposed as neo-
natal palliation I for hypoplastic left heart syndrome(HLHS).
Pulmonary flow is provided by the Blalock-Taussig shunt(BTS)
or Sano shunt, yielding different effects on pulmonary and sys-
temic hemodynamics. This study compares the flow dynamics
between both shunt types based on a 1D/3D-derived computa-
tional model.
Method: A 3D-reconstruction of the ventriculo-aortic and pulmo-
nary artery tree is obtained through segmentation and mesh gen-
eration of a MRI of an infant after Norwood surgery. Eight
geometrical shunt configurations are implemented: 6 Sano shunts
of respectively 4-5-6 mmwith 2 different curvatures, and 2 BTS of
respectively 3-4 mm with 1 curvature. Pressure-flow profiles are
obtained from 1D-cardiac cycle simulation, including arterial resis-
tance, compliance and characteristic impedance as outlet bounda-
ries retrieved from the 3-windkessel model. Three cardiac cycle
simulations are obtained with the coupled Solver method, using
1 standard pressure value. Shunt pressure-flow characteristics
and wall shear stress(WSS) distribution are calculated for all shunt
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variations, after rescaling anatomical and physiological input var-
iables for neonatal properties.
Results: Qualitative/quantitative analysis revealed a different
impact on pressures, flows and WSS as on systemic/pulmonary
flow ratio and L/R-pulmonary artery(PA) flow distribution
among shunt variations. Larger shunts are associated with increased
pulmonary flow, with a superior effect on L/R pulmonary flow
distribution for BTS. In contrast, pulmonary artery pulsatility is
best preserved for Sano shunt. The impact on aortic flow between
shunt types is neglectable, despite the greater pressure drop for
BTS. A greater curvature of Sano shunt favors blood flow to
the RPA, while BTS favors flow to the LPA. Assuming a Qp/
Qs = 1 as optimal, best performance is noticed for 3 mm BTS
and 4 or 5 mm Sano shunt with moderate curvature. WSS is high-
est at the PA inflow of the shunt for both types.
Conclusions: Integrating 1D- and 3D-model derivations, a compre-
hensive analysis of shunt flow characteristics allowed to differen-
tiate the hemodynamic impact between BTS and Sano shunt,
including the effect of size and curvature variations. Increased
understanding of shunt dynamics through computational model-
ling may help to guide the decision-making at the time of pallia-
tion I surgery.

Keywords: computational model, HLHS, shunt dynamics
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Normal functional parameters in myocardial calcification
over 5 years
Thomas Krasemann, Bart Kuipers, Kim Budding and Laurens Koopman
Department of Paediatric Cardiology, Sophia Children’s Hospital,
Erasmus MC Rotterdam, Netherlands

Background and Aim: Myocardial calcification has been described
following myocarditis, shock, sepsis and kidney failure. This is
extremely rare in children, and little is known about cardiac func-
tion. We report 5 years of follow up with normal cardiac function.
Method: Case report
Results: The boy underwent kidney transplantation at the age of
three. Seven years later, he had a salmonella sepsis, during which
a PET-CT was carried out. Surprisingly, myocardial calcification
of the whole left ventricle was noted.

Echocardiography showed an abnormal myocardium with echo-
dense aspect. Functional parameters incl. strain were normal.
During 5 years of follow up, neither aspect nor function changed.
Clinically, the now 14 year old boy is doing well. No rhythm dis-
turbances occurred.
Conclusions: Little is known about cardiac functional parameters in
children presenting with myocardial calcification. Our case dem-
onstrates that function can be preserved completely over years,
even with abnormal myocardium.

Keywords: myocardial calcification, echocardiography, strain

PP-531
A rare case of cardiac chest pain in a young person: Minoca
in the adolescent
Umar Farooq Mahmood, Saad Ahmad Malik, Saravanan Durairaj and
Gregory Skinner
East Midlands Congenital Heart Centre, University Hospitals of
Leicester, Leicester, UK

Background and Aim:Chest pain in children and young people is an
anxiety-provoking symptom to the patient, their family and the
clinician. In vast majority of children it is benign not requiring fur-
ther investigation.We present a teenage female with no past medi-
cal history present with acute chest pain.
Method: Retrospective Case Review
Results: Her electrocardiogram (ECG) demonstrated inverted T
waves in leads II, III, aVF, V5 and V6. Her troponin peaked at
24892 ng/L. Her echocardiogram revealed akinesia of the inferior,
inferolateral and anterolateral walls of the left ventricle. She had a
Patent ForamenOvale (PFO) and an otherwise structurally normal
heart. Cardiac computed tomography (CT) and coronary angiog-
raphy did not show coronary artery obstruction. Cardiac Magnetic
Resonance Imaging (cMRI) demonstrated extensive near-trans-
mural enhancement of the mid-ventricular to apical inferolateral
and inferior myocardium on late gadolinium enhancement. She
was diagnosed with Myocardial Infarction with Non-
Obstructed Coronary Arteries (MINOCA). The likely underlying
causes are coronary artery spasm or transient embolic event.
Conclusions: This case demonstrates features which distinguish
ischaemic chest pain from benign causes.
Although rare, it is important to understand the clinical features
distinguishing cardiac chest pain from the more common benign
presentations. Myocardial Infarction with Non-Obstructive
Coronary Arteries (MINOCA) is a syndrome with wide number
of causes, requiring careful investigation. Cardiac Magnetic
Resonance Imaging (cMRI) is an excellent tool in evaluating
function and myocardial injury. Paediatric ECG interpretation is
an important skill for all clinicians dealing with children presenting
with acute illness.

Keywords: Cardiac MRI, MINOCA, Ischaemic heart disease
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Serial changes in blood biomarkers correlate with changes
in cardiac magnetic resonance imaging in patients with
tetralogy of fallot
Wouter J. Van Genuchten1, Eva Van Den Bosch1, Saskia
E. Luijnenburg1, Vivian P. Kamphuis2, Jolien W. Roos Hesselink3,
Beatrijs Bartelds4, Arno A.w. Roest2, Johannes M.p.j. Breur5, Nico
A. Blom6, Eric Boersma3, Laurens P. Koopman4 and Willem
A. Helbing1
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Background and Aim: Patients after surgical correction, of Tetralogy
of Fallot (ToF) usually show adverse cardiac remodelling. In order
to better understand the underlying biological process, we studied
the relation between changes in blood biomarkers and changes in
biventricular size and function as assesed by cardiac magnetic res-
onance imaging (CMR).
Method: This study included 50 ToF patients who underwent
blood biomarker and CMR analysis on the same day, twice
between 2002 and 2018, in the setting of prospective cohort stud-
ies. Time between visits was 7.0 years (IQR 5.23 – 8.27).
Biomarkers examined included NT-proBNP, ST2, GDF-15,
DLK-1, IGFBP-1/7, and FABP-4, all identified as relevant mark-
ers in previous studies. Markers were analysed using a panel of
cardiovascular biomarkers (Olink® Target 96 Cardiovascular III,
Olink, Uppsala, Sweden). Pearson correlations were used to assess
the relationship between changes in biomarkers and CMR mea-
surements of biventricular structure and function.
Results: For serial changes in parameters of right ventricular (RV)
size and function we noted correlations with changes in NT-
proBNP, ST-2, GDF-15, IGFBP7 and FABP-4, see figure.
NT-proBNP changes correlated to changes in end-systolic (ES)
and end-diastolic (ED) ventricular size, RV mass volume ratio
and pulmonary regurgitation (PR). ST-2 changes correlated with
RV mass, GDF-15 with RVEDV and RV mass volume ratio,
IGFBP7 and FABP-4 with PR percentage. Nine patients received
a pulmonary valve replacement (PVR) between two measure-
ments. Separate analysis of both groups showed that the PVR
group drove the correlations between changes in NT-proBNP
and changes in RV ED and ES volumes. Correlations were found
for changes in NT-pro-BNP, ST-2, GDF-15, and FABP-4 with
serial changes of LV size.

Conclusions: Serial changes in RV size and function in patients with
ToF are associated with alterations in blood biomarkers.
Correlations with NT-proBNP and CMR measurements were
mainly driven by patients who underwent PVR. Furthermore,
correlations of GDF-15, ST2, IGFBP-1, IGFBP-7, and FABP-4
with CMR markers highlights the role of inflammation and
immune response and their possible effect in ventricular remodel-
ling in ToF.

Keywords: Tetralogy of Fallot, Biomarkers, cMRI
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Transcatheter edge-to-edge repair of tricuspid valve
regurgitation in patients with systemic right ventricle:
Echocardiographic outcome
Yasmine Benadjaoud1, Patrice Guerin2, Zakaria Jalal1,
Eleonore Hereau2, Valentin Femenia3, Helene Bouvaist4, Lauriane
Le Gloan2, Jean Benoit Thambo1 and Xavier Iriart1
1Department of Pediatric and Adult Congenital Cardiology, University
Hospital of Bordeaux, France; 2Department of Cardiology, University
Hospital of Nantes, France; 3Department of Cardiology, University
Hospital of Montpellier, France; 4Department of Cardiology, University
Hospital of Grenoble, France

Background and Aim: Transcatheter edge-to-edge repair (TEER)
provides an alternative option for high-risk patients with systemic
tricuspid regurgitation (STR). Preliminary data of the French
study has shown the feasibility and safety of this technique, but
mid-term echocardiographic outcome is lacking.
Method: The TEER French cohort is a multicentre, longitudinal,
descriptive, prospective study of patients with STR. 14 patients
with severe or greater tricuspid regurgitation undergoing percuta-
neous repair with the MitraClip system were enrolled in the study
between May 2019 and June 2023. A transthoracic echocardiog-
raphy was performed at baseline, six months, one year and two
years after the procedure. TR was assessed using standard 2-
dimensional color Doppler methods and graded regurgitation
using the 5-class grading scheme: mild, moderate, severe, massive,
and torrential. The number of clips and their localization was
analyzed.
Results: A reduction of at least 1 grade In TR was achieved in all
subjects. TR grade remained moderate or less in 85% of patients at
1-year follow-up, and 83% of patients at 2-years follow-up. TR
reduction was sustained at 2-years follow-up for all the 6 patients
evaluated 5 patients had one-clip implantation: in the antero-septal
coaptation line for 4 patients and in the antero-posterior coapta-
tion line for 1 patient. 9 patients had two or more clips implanta-
tion: antero-septal/postero-septal in 2 patients, antero-septal/
antero-posterior in 2 patient, 2 antero-septal in 4 patients, 2
antero-septal/antero-posterior in 1 patient. TR grade seemed to
be lower in the group of patient with 2-clips strategy at 2-years
follow-up: TRwas graduated mild in 67% of patients in 2 or more
clips group and moderate in 100 % of patients in 1-clip group.
No hospitalization for heart failure was registered during the 2-
years follow up for all patients.
Conclusions:Tricuspid TEER is found to be safe and effective, with
sustained effects at 2 years in patients with systemic tricuspid regur-
gitation. Patients with two ormore clips implantation seem to have
a better outcome in the regurgitation grade, but additional data and
a bigger cohort are needed to predict the outcomes and to define
the optimal technical strategy for TEER.

Keywords: systemic right ventricle, tricuspid regurgitation, trans-
catheter edge-to-edge repair
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Exercise-induced pulmonary hypertension in patients with
one-lung circulation associated with congenital heart
disease
Yoshihiko Kodama, Ryohei Yokoyama, Kazunari Takamura,
Masako Harada and Hiroshi Moritake
Division of Pediatrics, Faculty of Medicine, University of Miyazaki,
Miyazaki, Japan

Background and Aim: Patients with congenital heart disease some-
times have a primary or secondary severe stenotic lesion of a uni-
lateral pulmonary artery or vein resulting in unilateral pulmonary
circulation. Althoughmost patients do not have pulmonary hyper-
tension (PH) at rest in childhood, the change in adulthood is not
clear. Exercise stress echocardiography (ESE) has recently been
shown to detect latent PH at an earlier stage in cardiopulmonary
disease of adults. Herein, we show the results of exercise echocar-
diography in young patients with severe unilateral pulmonary ves-
sel stenosis associated with congenital heart disease.
Method: ESEwas performed in two patients with unilateral pulmo-
nary circulation. A prone ergometer was used and the workload
was increased by 25 W every 3 minutes. At each stage, heart rate
(HR), cardiac output (CO) calculated by velocity-time integral
(cm)×left ventricular outflow tract area (cm2)×HR, and tricuspid
regurgitation pressure gradient (TRPG) were recorded. Then,
mean pulmonary artery pressure (mPAP) was estimated using
the equation 0.6×TRPG+7mmHg, and the slope of mPAP/
CO was calculated using the least-squares line.
Results: Case 1: 16-year-old female with a history of ventricular
septal defect surgery. Although asymptomatic, she was recently
diagnosed with severe stenosis of the left pulmonary artery by
computed tomography. On ESE, maximum workload was
125W, heart rate increased from 49 to 151 bpm, and TRPG
increased from 31 to 53 mmHg. The mPAP/CO slope was 3.1
mmHg/ml, indicating that she had exercise-induced PH. We
planned a catheter-based intervention to relieve the stenosis.
Case 2: 16-year-old female with a history of total anomalous pul-
monary vein drainage. At 1 year of age, she was diagnosed with
severe left pulmonary vein stenosis that was refractory to reopera-
tion. She grew up without symptomatic problems. On ESE, maxi-
mum workload was 125W, heart rate increased from 70 to 163
bpm, and TRPG increased from 21 to 43 mmHg. The mPAP/
CO slope was 3.1 mmHg/ml, indicating that she also had exer-
cise-induced PH. The result suggested the need for regular mon-
itoring throughout life.
Conclusions: In patients with severe stenosis of the unilateral pul-
monary vessels, ESE is valuable to detect latent PH and plan patient
follow-up.

Keywords: Exercise-induced pulmonary hypertension, One-
lung pulmonary circulation, Exercise stress echocardiography
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Serial follow-up of aortic wall properties in hypoplastic left
heart syndrome (HLHS) after norwood operation
Yujiro Ide, Dominik Daniel Gabbert and Inga Voges
Department of Congenital Heart Disease and Paediatric Cardiology,
University Hospital Schleswig-Holstein, Campus Kiel

Background and Aim: It has been shown that hypoplastic left heart
syndrome (HLHS) patients who underwent Norwood operation
have different aortic wall properties compared to the healthy pop-
ulation. However, it is unclear how aortic wall properties change
over the long-term and how this affects the clinical outcomes.

Therefore, aortic distensibility was assessed in serial cardiovascular
magnetic resonance (CMR) imaging studies in HLHS patients.
Method: CMR examinations of 54 HLHS patients after Fontan
completion (female: 17) more than 10 years after Norwood oper-
ation were retrospectively analysed. Only patients who had two
examinations were included. Patients with surgical re-interven-
tions of the aorta were excluded. CMR cine images were used
to measure distensibility of the ascending aorta (AAo), isthmus
and descending aorta (DAo). Right ventricular (RV) enddiastolic
and endsystolic volumes (RVEDV, RVESV), myocardial mass
(RVMM) and functional parameters (RV ejection fraction and
cardiac index) were measured. Neo-aortic regurgitant fraction
(RF) was assessed from phase-contrast flow measurements.
Temporal changes of distensibility and its relationship with RV
volumes, function parameters and neo-aortic RF were analysed.
Results:The first CMR examination was performed at 4.6 (2.9-25)
years and the second at 16.4 (10-27) years. Distensibility of the
AAo was significantly lower compared to distensibility at the isth-
mus and DAo at both examinations (all p<0.01). Furthermore,
there was a significant decline in distensibility from the first to
the second examination for all aortic levels: AAo 3.0±1.2 10-
3mmHg-1 vs. 1.9±1.1 10-3mmHg-1, isthmus 10.7±4.2 10-
3mmHg-1 vs. 6.7±2.3 10-3mmHg-1, DAo 14.3±4.3 10-
3mmHg-1 vs. 8.1±2.7 10-3mmHg-1 (all p<0.001). There were
no significant correlations between distensibility and RV function
parameters. A significant increase in indexed RVEDV (78±23 ml/
m2 vs. 111±27ml/m2) andRVESV (35±15ml/m2 vs. 57±24ml/
m2) as well as a decrease in RVEF (56±9% vs. 50±10%) and
indexed RVMM (68±23 g/m2 vs. 56±21 g/m2) were noted.
No changes for cardiac index and neo-aortic RF were observed.
Conclusions: After Norwood operation, AAo distensibility is highly
reduced compared to distensibility at other thoracic aortic levels
and declines further with age. Although no relationship with
RV function parameters was found, our data suggest that aortic
and RV surveillance seems mandatory.

Keywords: Cardiovascular magnetic resonance imaging, hypo-
plastic left heart syndrome, Norwood operation, aortic distensi-
bilty
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Greater papillary muscle angle and shortened chords are
associated with left atrioventricular valve failure in partial
atrioventricular septal defect
Zoe Vetten1, Nee Scze Khoo1, Justin Grenier2, Ahlam Atiq1,
Scott Pharis3, Kimberly Myers4, Deon Pepelassis5, De Villiers Jonker6,
Mohammed Al Aklabi6, Darren Freed6 and Lily Lin1
1Division of Pediatric Cardiology, Department of Pediatrics, University of
Alberta, Edmonton, Alberta, Canada; 2Department of Biomedical
Engineering, University of Alberta, Edmonton, Alberta, Canada;
3Division of Pediatric Cardiology, Department of Pediatrics, University of
Saskatchewan, Saskatoon, Saskatchewan, Canada; 4Division of Pediatric
Cardiology, Department of Pediatrics, University of Calgary, Calgary,
Alberta, Canada; 5Division of Pediatric Cardiology, Department of
Pediatrics, University of Manitoba, Winnipeg, Manitoba, Canada;
6Department of Surgery, University of Alberta, Edmonton, Alberta,
Canada

Background and Aim: Re-operation for left atrioventricular valve
regurgitation (LAVVR) after partial atrioventricular septal defect
(pAVSD) repair is associated with significant morbidity.
Preoperative risk factors such as LAVVR, double orifice LAVV,
single papillary muscle, dysplastic mural leaflet and early age at sur-
gery are well established. A proportion of patients without any of
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these features develop LAVVR and need re-operation.
Preoperative identification of these patients is challenging.
This study aimed to utilise quantitative three-dimensional echo-
cardiography (3DE) to explore preoperative LAVV annular, leaflet
and subvalvar features associated with postoperative LAVV failure.
Method: A case-control study of patients without established risk
factors undergoing pAVSD repair with preoperative 3DE from
2006-2022 was undertaken. Of 82 patients, 26 (31.7%) with post-
operative moderate or greater LAVVR at follow-up or LAVV
re-operation (LVR) were compared to 26 age and size-matched
controls (CON). Quantitative analysis of the LAVV annulus, leaf-
lets and subvalvar apparatus was performed using a custom 3DE
software (MATLAB). The LAVV annular dimensions, leaflet area,
annular sphericity index, annular bending angle, anterior papillary
muscle (APM) angle relative to ventricular centroid, and chordal
length were measured. The LAVV was segmented into the supe-
rior (SBL) and inferior (IBL) bridging leaflets and mural leaflet
(ML) for regional leaflet areas. Areas and circumferences were
indexed to BSA0.86 while linear dimensions were indexed to
BSA0.45 for comparisons.
Results: No difference in patient age and size. LVR patients had a
more circular annulus with greater annular area, greater total leaflet
areas and a larger overall IBL compared to CON. The APM angle
to ventricular centroid was also greater in the LVR group with
associated shorter chord length (Figure 1). No significant
differences in annular or leaflet areas, annular bending angle, or
papillary muscle length were identified between groups (Table 1).
Conclusions: Quantitative pre-operative 3DE of the LAVV in
pAVSD without known risk factors demonstrates that patients
who develop post-operative LAVVR have a less ellipsoid annular
shape, mild annular dilation and an anterior papillary muscle that

has a greater angle with shorter chords. Development of commer-
cially available tools for 3DE quantitative assessment of subvalve
apparatus maybe provide important surgical risk stratification of
otherwise “normal” pAVSD.

Keywords: 3-dimensional echocardiography, 3D echo, partial
AVSD, left AV valve regurgitation, left AV valve reoperation

Cardiovascular Morphology

PP-537
Case report of a newborn with a significant fistula from the
right coronary artery to the right ventricle in a Newborn
Julian Kaltschmidt1, Thomas Mitschke1, Thomas Schaible3,
Christian Jux2 and Thomas Kriebel1
1Department of Pediatric Cardiology, Westpfalz-Klinikum,
Kaiserslautern, Germany; 2Department of Pediatric Cardiology, Intensive
Care Medicine and Congenital Heart Disease, University Hospital,
Giessen, Germany; 3Departement of Pediatric Intensive Care, Medical
Faculty Mannheim, Heidelberg University, Germany

Background and Aim:Anomalies of the coronary arteries may lead to
potentially life threatening myocardial ischemia. Early detection
might help to secure a sufficient coronary circulation, but even
if detected early an individual therapy regimenmust be performed.
Coronary fistulas in infancy have the potential for both, spontane-
ous regression and growth.
Method: Case Report

57th Annual Meeting of the AEPC S1819

Table 1 - comparison of patient demographics and LAVV characteristics on 3D 
echocardiography by group Figure 1 - LAVV subvalvar apparatus (anterior papillary muscle 
angle to ventricular centroid, chordal length) by group
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Results: A newborn boy with normal postnatal adaption was
referred to our clinic with a heart murmur and a suspected anomaly
of the right coronary artery (RCA) in the echocardiography. ECG
showed ST lowering in V1-V3, while Troponin was within a nor-
mal range. Echocardiography at our clinic confirmed a significant
anomalous fistula of the right coronary artery in the right ventricle
with a continuous systolic-diastolic flow pattern. Cardiac cath-
eterization proved the coronary fistula of the RCA to the right
ventricle (RV)with relevant side branches supplying the right ven-
tricle with blood up to the very RV orifice (Figure 1). Therefore,
an interventional closure was not performed, and the patient
received a conservative therapy with modulation of the heart fre-
quency with bisoprolol and a platetet aggregation inhibitor
(Acetylsalicylic acid). The following check-ups every 4 weeks
showed that the fistula became smaller over time and the patient
stayed asymptomatic.
Conclusions: Coronary fistulas are rare but can be life threatening if
undetected and hence untreated. Symptoms can be absent and
develop at a later stage, which makes the diagnosis even harder.
In the presented patient, the coronary fistula was detected early,
but a percutaneous closure was avoided due to coronary side
branches of the fistula up to the orifice providing the right ventricle
with blood supply. While surgical or interventional closure can be
necessary in cases of large fistulae, a wait-and-see approach in our
case seemed to be the right decision for that patient because of
decreasing size of the fistula during the follow-up.

Keywords:Coronary artery fistula, congenital, heart defects, neo-
nate

Figure 1

PP-538
Rare case of D-transposition of the great arteries (TGA),
ventricular septal defect (VSD), double aortic ARCH
(DAA) and bilateral SVC
Melonie Johns, Arul Narayanan, Alexandra Williams and Attilio Lotto
Alderhey Children’s Hospital, Liverpool, UK

Background and Aim:Themajority of D-TGAwith intact ventricu-
lar septum have a left aortic arch (96%), whereas, those with asso-
ciated VSD or PS have an increased incidence of right aortic arch
(11% and 16% respectively). Up to 15% of D-TGA have associated
arch obstruction, coarctation or interruption, however vascular
rings are rarely associated. These can be challenging to diagnose.
In D-TGA, this is further complicated by the anterior position

of the aorta, and the diminutive arch could be mistaken for an
hypoplastic aortic arch.
Vascular rings can be caused by double aortic arch or an arch with
contralateral PDA or ligamentum arteriosum, andmay not be clear
until after the arterial switch operation. There have been 12 cases
of vascular ring associated with D-TGA reported in the literature;
9 had double arch. 2 died in infancy from respiratory distress sec-
ondary to tracheobronchomalacia. All other patients were dis-
charged home, one with a tracheostomy.
Method:We report a rare case of D-TGA with VSD, double aortic
arch, left PDA and bilateral SVC. The patient was felt to have a
RAA antenatally. Postnatal transthoracic echo demonstrated a
slender left aortic arch with large PDA. After balloon septostomy,
prostin was stopped and PDA closed spontaneously. The left arch
appeared to have coarctation but with a normal doppler trace and
easily palpable femoral pulses. A double aortic arch with ipsilateral
carotid and subclavian arteries was diagnosedwith right arch domi-
nance, as demonstrated on echo and CT images.
Results:The patient underwent arterial switch operation with divi-
sion of the left arch posterior to the left subclavian on CPB via
median sternotomy. The apical VSD was not reachable and left
open. The patient had a calculated Qp:Qs of 3:1 so a PA band
was applied during the same setting. The patient had an uneventful
recovery and has been discharged home without tracheal or oeso-
phageal symptoms and remains well.
Conclusions: Despite increasing antenatal cardiac surveillance clini-
cians should remain suspicious if transthoracic echocardiographic
imaging doesn’t match the clinical picture. CT or MRI should
can be used to determine the dominant arch anatomy prior to sur-
gical division at the time of the arterial switch operation.

Keywords: Transposition, Vascular ring, double aortic arch

Image and legend
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Angiography shows a significant coronary fistula of the RCA to the right ventricle with relevant 
side branches supplying the right ventricle with blood.
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PP-540
Prognostic factors for hypertrophic cardiomyopathy in
newborns of diabetic mothers
Nedia Kolsi, Manel Charfi, Amira Bouraoui, Rania Gargouri,
Manel Charfi, Chiraz Rguaieg, Amina Abdennadher, Afef Ben Thabet,
Amel Ben Hmed and Nedia Hmida
Departement of Cardiology an Neonatology, HEDI CHAKER
Hospital, SFAX, TUNISIA

Background and Aim: Maternal diabetes affects the fetal heart. It
causes a unique form of hypertrophic cardiomyopathy. It is usually
self-limiting, but can be life-threatening in severe and obstructive
forms. The aims of our study is to determine the impact of hyper-
trophic cardiomyopathy in newborns and prognostic factors.
Method: A retrospective descriptive study identifying all cases of
hypertrophic cardiomyopathy in infants of diabetic mothers.
Results: 50 cases of hypertrophic cardiomyopathy were identified.
18 % of the mothers had type 1 diabetes, 22 % of the mothers had
type 2 diabetes. The rest (60 %) developed gestational diabetes.
41% of the pregnancies were complicated by hydramnios.
Macrosomia was noted in 86% of cases. 88% of the newborns pre-
sented respiratory distress. Tachycardia was observed in 23% of the
neonates. Cardiac auscultation showed a systolic murmur in 54%
of cases and a gallop rhythm in 9% of cases. Cardiomegaly was
noted on chest X-ray in 19 % of cases. The electrocardiogram
revealed an elevated Sokolow index in 3 neonates.
Echocardiography showed asymmetric hypertrophic septal cardio-
myopathy in 78%, global in 22%, and obstructive in 34 % of the
cases. 50 % of the neonates underwent propranolol treatment with
a mean treatment duration of 5.7 months. Fifteen newborns ben-
efited from a follow-up echocardiogram after an average period of
5.4 months. No abnormalities were noted. The evolution was
favorable. Only one death occurred, caused by severe respiratory
distress due to a severely obstructive hypertrophic cardiomyopa-
thy. the severity of hypertrophic cardiomyopathy was correlated
with type 2 diabetes and unbalanced diabetes
Conclusions: Hypertrophic cardiomyopathy is frequently observed
in infants of diabetic mothers. Prevention is based on promoting
diabetes screening and ensuring pre-conception diabetes control
in women with pre-existing diabetes.

Keywords: Hypertrophic cardiomyopathy, diabetes, newborn

PP-541
Platypnea-orthodeoxia in a newborn with ductus venosus
agenesis
Saïd Bichali1, Jérôme Soquet2, Ivan Bouzguenda3, Héloïse Lérisson4,
Alexandre Ung5, François Pontana6, François Godart1, Kévin Le Duc7,
Alexandra Nuytten7 and Ali Houeijeh1
1Univ. Lille, CHU Lille, Paediatric Cardiology, F-59000 Lille, France;
2Univ. Lille, CHU Lille, Cardiac Surgery, F-59000 Lille, France;
3Hôpital Privé de la Louvière, Paediatric Cardiology, F-59000 Lille,
France; 4Univ. Lille, CHU Lille, Paediatric Imaging, F-59000 Lille,
France; 5Univ. Lille, CHU Lille, Biological Engineering, F-59000
Lille, France; 6Univ. Lille, CHU Lille, Cardiovascular Radiology, F-
59000 Lille, France; 7Univ. Lille, CHU Lille, Neonatology, F-59000
Lille, France

Background and Aim: Platypnea-orthodeoxia syndrome is charac-
terized by dyspnoea and arterial desaturation, defined by a drop
in oxygen saturation of more than 5% while in the upright posi-
tion, which improves upon recumbency, often associated with an
extracardiac or intracardiac shunt including atrial septal defect. It is
well-known in the elderly but its description in children has been

seldom and it has not been depicted in infants. This syndrome is
described here in a neonate.
Method: After informed written consent from the parents, data
were collected about the child’s medical history and outcome.
Results: A 3.2-kg boy was diagnosed prenatally with ductus veno-
sus agenesis, the inferior caval vein was found to connect normally
to the heart. Abdominal ultrasound at birth confirmed the ductus
venosus agenesis with a hypoplastic left portal branch, left hepatic
hyper-arterialization, no portosystemic shunt and direct connec-
tion of the umbilical vein to the right atrium confirmed on com-
puted-tomography-scan. Due to persistent cyanosis, lung
perfusion scintigraphy depicted an extrapulmonary shunt.
Echocardiography-doppler showed a deformation of the tricuspid
valve without significant tricuspid regurgitation, a hypertrophy of
the right ventricular, a dilatation of the left ventricle and aortic
root, a prominent Eustachian valve, and an atrial septal aneurysm.
There was a right-to-left atrial shunt during upright position and
crying with a concomitant drop of the pulsed oxygen saturation to
70%, but a left-to-right shunt laying back at rest with normal sat-
uration. No pulmonary arteriovenous malformations were found
and haemoglobin was normal. Mean saturation progressively
improved from 83% on room air at 1 month of age to 91% at 6
months with normal development and growth, associated with
the decrease in ascending aorta diameter Z-score.
Conclusions: Platypnea-orthodeoxia syndromewas depicted for the
first time in a newborn and infant, when the upright position echo-
cardiography is rarely performed. Other causes of cyanosis were
ruled out by multimodal imaging. Although normally caused by
acquired disorders, congenital ductus venosus agenesis with direct
umbilical vein connection to the heart led to abnormal heart
anatomy favouring right-to-left shunt associated with intermittent
increased venous return and right atrial pressure.

Keywords: Paediatric, case report, platypnea-orthodeoxia,
Arantius, neonatal

PP-542
A rare case of an infant with congenital giant ductus arte-
riosus aneurysm and coronary aneurysms during kawasaki
disease
Vittoria Garella1, Sara Santacesaria1, Giulia Fini1,
Francesco Caviggioli2, Raffaele Masotina3, Giacomo Galli4,
Fiammetta Zunica4 and Savina Mannarino1
1Pediatric Cardiology Unit, Pediatric Department, Buzzi Children’s
Hospital, 20154, Milan, Italy; 2NICU “V. Buzzi” Children’s
Hospital, ASST-FBF-Sacco, Milan, Italy; 3Department Neonatology
and Neonatal Pathology, Sacco Hospital, ASST Fatebenefratelli-Sacco,
Milan, Italy; 4Pediatric Department, Buzzi Children’s Hospital,
20154, Milan, Italy

Background and Aim: Ductus arteriosus aneurysm (DAA) is a rare
congenital cardiac anomaly with potentially severe complications.
Although frequently identified through fetal echocardiography
and typically self-resolving, the precise etiology remains unknown.
We present a unique case of neonatal giant DAA regression, fol-
lowed by Kawasaki disease, characterized by the development and
subsequent near regression of coronary artery aneurysms. This rep-
resents the first documented report of such a phenomenon involv-
ing aneurysm dynamics.
Method:We present the case of a neonate with a giant ductus arte-
riosus aneurysm (DAA) identified shortly after birth. The infant
had an uneventful prenatal history with no reported familial con-
genital heart diseases. Clinical assessment revealed subtle symptoms
such as pallor and mild respiratory distress. The infant therefore
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underwent transthoracic cardiac ultrasound, which identified a
DAA measuring 23x15 mm. A CT scan was also performed to
exclude any signs of tracheal compression or erosion of the
DAA. After nearly three months, the DAA entirely resolved spon-
taneously following intravascular thrombus formation within the
aneurysm. However, a few weeks later, the infant displayed symp-
toms indicative of an incomplete form of Kawasaki disease.
Diagnostic evaluation revealed an aneurysm in the right coronary
artery measuring 2.4x2.8 mm (z-score 3.4) and a fusiform aneu-
rysm in the anterior descending artery measuring 7x2.94 mm
(z-score 7.07). The patient underwent immunoglobulin, predni-
sone, and antiplatelet therapy, leading to clinical improvement and
near regression of the coronary artery aneurysms.
Results:Our case report emphasizes the benign natural progression
of DAA in neonates, advocating for a conservative management
approach in the absence of critical signs. Additionally, it under-
scores the possible relationship between DAA and Kawasaki dis-
ease, a domain that remains poorly understood due to the
limited patient data available in the literature.
Conclusions: Long-term follow-up studies on individuals who
experienced DAA during childhood is essential to evaluate the
potential long-term vascular comorbidities and the interrelation-
ship between these two medical conditions. Additional future
research including genetic analysis, is needed to investigate the
potential arterial predisposition for the development of significant
vascular aneurysms.

Keywords: Ductus Arteriosus Aneurysm, Coronary Artery
Aneurysm, Kawasaki Disease

PP-544
Concomitant pulmonary artery banding as heart failure
therapy in patients undergoing congenital heart surgery
Kai Ma, Fengqun Mao, Qiyu He, Zheng Dou, Jing Zhang, Min Zeng
and Shoujun Li
Department of Cardiac Surgery, Fuwai Hospital, Chinese Academy of
Medical Sciences, Peking Union Medical College, Beijing, PR China

Background and Aim: The most common primary cardiac diagnosis
of pediatric heart failure (PHF) is congenital heart defect (CHD).
Pulmonary artery banding (PAB) led to an improvement of LV
function by ventricular interaction in young children with dilated
cardiomyopathy. However, it remains obscure whether PAB can
improve cardiac function in PHF patients with CHD. Hence, we
aimed to report our preliminary results of PAB, concomitant to
CHD surgery, as PHF therapy.

Method: Since Jun 2021, PAB was performed in consecutive PHF
patients with primary diagnosis of CHD in our center. The indi-
cation of PAB was severe preoperative LV dysfunction 1) couldn’t
be fully attributed to primary CHD and 2) with poor response to
anti-HF medication. Timing of PAB was concomitant to surgery
repairing CHD. Perioperative management and surgical technique
was comply with instructions from Giessen.
Results: A total of 2 patients meet the inclusion criteria. One of
them was an 8m old female, diagnosed as ventricular septal defect
(peri-membranous 5mm) with a 44% of LVEF and 44mm of
LVEDv. During surgery, LVEF was not improved after cardiopul-
monary bypass for VSD repair (40%). Hence, additional PAB was
performed followed with an increased of LVEF (51%). At 6
months follow-up, her LVEF improved to 58%, and left ventricu-
lar systolic function recovered well. Another patient was a 4-
month-old boy with coaractation (CoA) and severely impaired
LV function. However, both the arch imaging and pressure gra-
dient suggest the CoA was mild. Hence, Coaractation repair
and concomitant PAB was performed through left posterolateral
thoracotomy without cardiopulmonary bypass. Six months later,
his LVEF improved from about 20% to 68%. At the latest fol-
low-up, there was no signs of right ventricular overloading or
hypoxemia noted in these 2 patients.
Conclusions: Based on our limited experiences, concomitant PAB
may be helpful for LV function recover in PHF patients whose pri-
mary diagnosis was CHD.

Keywords: Congenital heart defect, Heart failure, Pulmonary
artery banding
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Comparative histology of tissue-engineered and autolo-
gous pericardial patches in pediatric heart surgery
Katja Eildermann1, Joachim Photiadis2, Kira Weixler2, Matthias Sigler1

and Peter Murin2
1Department of Pediatric Cardiology and Intensive CareMedicine, Georg-
August University Göttingen, Göttingen, Germany; 2Department of
Congenital Heart Surgery - Pediatric Heart Surgery, Deutsches
Herzzentrum der Charité, Berlin, Germany

Background and Aim:Cardiovascular surgical procedures frequently
necessitate the use of patch material. This study compares the tissue
responses to various types of pericardial patches, harvested from
children with congenital heart defects.
Method: Patches made from tissue-engineered bovine (n=7) and
equine (n=7) sources, as well as autologous human pericardium
(n=7), were used for vascular reconstruction. These were later
explanted either due to functional issues or as part of planned fol-
low-up procedures. To assess defined aspects of biocompatibility,
the tissues were stained using Movat Verhoeff to visualize tissue
composition and Von Kossa for detecting calcifications. Various
immunohistological stainings were conducted to identify specific
immune cells and other cellular components within the tissues.
Results:We found distinct, functional differences in the tissue reac-
tions to different patch materials. In bovine patches, degradation
was marked by the disintegration of collagen fibers, often accom-
panied by the accumulation of exudate. Equine tissues displayed
edematous swelling and material dissolution. Both bovine and
equine patches had marked accumulations of macrophages at
the patch-tissue interface, a phenomenon that was minimal in
autologous patches. Bovine patches showed luminal thrombus
adherence and pronounced calcifications. In equine patches the
foreign body reaction was most prominent. Notably, human
patches displayed only minimal signs of inflammation, while pan-
nus formation was similar across all patch types.
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Conclusions: Our findings highlight the superior biocompatibility
of autologous human pericardial patch material compared to tis-
sue-engineered alternatives, and emphasize the distinct reactions
observed in bovine and equine patches.

Keywords: Pericardial patches, Congenital heart defects,
Biocompatibility, Immunohistological staining, Tissue-engi-
neered materials, Vascular reconstruction
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A novel biocompatibility scoring system for cardiovascular
patches
Katja Eildermann1, Peter Murin2 and Matthias Sigler1
1Department of Pediatric Cardiology and Intensive CareMedicine, Georg-
August University Göttingen, Göttingen, Germany; 2Department of
Congenital Heart Surgery - Pediatric Heart Surgery, Deutsches
Herzzentrum der Charité, Berlin, Germany

Background and Aim: We developed a scoring system to facilitate
comparison of tissue reactions to various biological patch materials
in patients with congenital heart disease (CHD).
Method: Biological vascular patches were retrieved from patients
who had undergone corrective surgery for CHD. Explated tissues
underwent staining procedures using Movat Verhoeff for tissue
composition visualization and Von Kossa for calcification detec-
tion. Immunohistological stainings were utilized to pinpoint spe-
cific immune cells and other cellular components within the tissues
We employed a semi-quantitative scoring system to evaluate
multiple facets of biocompatibility, including thrombus formation
on the luminal surface, pannus thickness and inflammation, cellular
responses at the material-tissue interface, patch degradation, calci-
fication, and neoadventitial inflammation. Each sample received a
set of seven aspect scores, with the average of these seven deter-
mining the overall biocompatibility score for that sample.

Results: Our scoring methodology enabled nuanced comparisons
of biocompatibility between individual explants. Aggregating the
aspect scores for each patch type allowed us to compare the per-
formance of different materials.
Conclusions: This scoring system provides a comprehensive frame-
work for evaluating and comparing various facets of biocompati-
bility among different biological materials. It serves as a valuable
tool for both assessing patch types and guiding their development.

Keywords:Congenital Heart Disease, Biological PatchMaterials,
Biocompatibility, Scoring, Foreign Body Reaction,
Histopathology
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Effects of additional pulmonary flow in bidirectional cav-
opulmonary connection on subsequent staged total cavo-
pulmonary connection
Kernfan Puthikitakawiwong1, Chodchanok Vijarnsorn1,
Prakul Chanthong1, Paweena Chungsomprasong1,
Supaluck Kanjanauthai1, Ploy Thammasate1,
Thita Pacharapakornpong1, Kritvikrom Durongpisitkul1,
Jarupim Soongswang1, Teerapong Tocharoenchok2, Ekarat Nitiyarom2,
Kriangkrai Tantiwongkosri2 and Thaworn Subtaweesin2
1Department of Pediatrics, Faculty of Medicine Siriraj hospital, Mahidol
University, Bangkok, Thailand; 2Department of Surgery, Faculty of
Medicine Siriraj hospital, Mahidol University, Bangkok, Thailand

Background and Aim:Many debates over whether bidirectional cav-
opulmonary connection (BCPC) with additional pulmonary
blood flow (APBF) is beneficial. We investigated the influence
of APBF on pulmonary artery (PA) growth, pulmonary arterial
pressure (PAP), ventricular end diastolic pressure (EDP), presence
of pulmonary arteriovenous malformation (AVM) and complica-
tions post total cavopulmonary connection (TCPC).
Method: Retrospective review of 104 patients who underwent
BCPC with subsequent TCPC at Siriraj Hospital between 2006
and 2022 was performed. The patients were categorized into 2
groups by their BCPC physiology; (1) with APBF (n=26) and
(2) without APBF (n=78). Changes in the size of PA, McGoon
ratio, PAP, EDP, AVM were compared by using pre-BCPC
and pre-TCPC cardiac catheterization data. Post-TCPC compli-
cations and survival of the two groups were explored.
Results: In group 1 and 2, the median age (IQR) at BCPC were
1.41(1.73), and 1.54 (2.19), respectively (p=0.42), while age at
TCPC were 7.62 (3.02), and 8.50 (2.73), respectively
(p=0.908). During a median time of 5.08 years between pre-
BCPC and pre-TCPC assessment, increased size of RPA and
LPA in group 1 (2.90±0.80 and 2.37±0.60 mm, p<0.05) pre-
sented, compared to group 2 (1.83±0.33 and 1.04±0.31 mm,
p<0.05). However, there was no statistically increase in the
McGoon ratio between groups. In pre-TCPC assessment, mean
PAP and EDP in group 1 (16.11±2.28 and 12.36±2.39 mmHg)
were slightly higher than group 2 (14.48±2.58 and 11.89±3.21
mmHg) (p=0.456, p=0.635). Unexpectedly, oxygen saturation
pre-TCPC notably improved in group 1 (81.04%± 7.42) when
compared with group 2 (78.88%±6.27) (p=0.05). Pulmonary
AVM was reported in 1 patient from group 1 and 7 patients from
group 2 (p=0.395). There were no differences in-hospital stay and
mortality post-TCPC. At a median follow-up time of 10.37 years
(3.4-17.7 years), 2 patients in group 1 and 4 in group 2 deceased
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The image illustrates the two distinct types of changes within the tested patch materials. 'Patch 
Dissolution' is depicted, where the patch material appears amorphous and swollen, signifying a 
loss of structural integrity. Immune cells are unable to infiltrate but accumulate at the material's 
edge. In contrast, 'Patch Fragmentation' is displayed, characterized by fragmented material with 
cells infiltrating the spaces in between, leading to the displacement of patch material fragments.
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(p=0.88). In addition, the 5- and 10-year survival was 96% and
91.4% in group 1, and 97.4% and 95.6% in group 2, respectively
(log-rank; p=0.78).
Conclusions:BCPCwith APBFmeaningfully improves oxygen sat-
uration and pulmonary growth with a cost of mildly increase in
PAP and ventricular EDP. Nevertheless, it does not impact on
TCPC complications or survival.

Keywords: Single ventricle, antegrade pulmonary blood flow
(APBF), pulsatile Glenn, bidirectional cavopulmonary connection
(BCPC), total cavopulmonary connection (TCPC)
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Factors affecting long-term outcomes after fontan:
Rationale and design of the pediatric cardiac care con-
sortium fontan cohort study
Lazaros L Kochilas1, Yanxu Yang2, Divya Suthar1, Asaad Beshish1,
Mathew E Oster1 and Jessica H Knight3
1Emory University, Atlanta, Georgia, USA and Children’s Healthcare of
Atlanta, Atlanta, Georgia, USA; 2Emory University, Atlanta, Georgia,
USA; 3University of Georgia, Athens, GA, USA

Background and Aim: In the absence of a national US registry for
congenital heart surgeries, we linked the Pediatric Cardiac Care
Consortium (PCCC), a US-based multi-institutional registry,
with theNational Death Index throughDecember 2022 to under-
stand patient-level factors at time of Fontan that may affect long-
term outcomes. Here, we present the rationale and design for the
PCCC Fontan Cohort Study.
Method: We queried the PCCC registry for patients enrolled
between 1982 and 2003 and underwent Fontan procedure at 1-
21 years of age.We included patients with a cardiac catheterization
within 6-12 months prior to Fontan and had Glenn physiology at
the time of the evaluation. Patients with atrio-pulmonary Fontan
were excluded. In addition, we excluded patients with other car-
diac interventions between cardiac catheterization and Fontan,
chromosomal abnormalities or missing forms.
Collected data encompassed demographics, ventricular morphol-
ogy, comorbidities, and operation characteristics. Hemodynamic
variables underwent statistical tests for normality, with extreme
outliers removed. Correlations were assessed using Spearman’s
rank correlation (rs), and Kaplan-Meier survival plots depicted
unadjusted long-term survival estimates. The proportional hazards
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two groups, which are BCPC (in blue) and BCPC with APBF (in red) were shown
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assumption was evaluated graphically using Schoenfeld residuals.
We used generalized linear mixed models to assess the associations
of risk factors with in-hospital Fontan failure (deaths and Fontan
take-downs) and Cox proportional hazard models for post-dis-
charge events reporting hazard ratios (HRs) with 95%CI, consid-
ering center as a random effect. The follow-up period commenced
upon date of hospital discharge and ended at the date of a death
match event or the end of the follow-up period, whichever
occurred first.
Results:A total of 1461 patients met eligibility criteria from 43 cen-
ters and were included in the study; 1366 were discharged with
Fontan physiology. Most hemodynamic variables were slightly
only deviating from a normal distribution (skewness range: |
0.25-0.98|). There was strong correlation between SVEDP and
mPAP (rs 0.542), TPG and PVR (rs 0.714) and CI and SVO2
(rs 0.566). The 25-year survival post Fontan discharge reached
83.7% (95% CI: 81.2-86.3%) (Figure).
Conclusions: The PCCC Single ventricle cohort demonstrates an
excellent survival at 25 years after the Fontan procedure for all
lesions and offers a unique opportunity for systematic analysis of
factors affecting post Fontan long-term outcomes.

Keywords: Fontan, outcomes, single ventricle

Figure:

PP-549
A qualitative review of current-era mortality after bilateral
pulmonary artery banding in a single-centre
Luke Edward Taylor, Hannah Bellsham Revell, Caner Salih and
Paraskevi Theocharis
Department of Paediatric Cardiology and Cardiac Surgery, Evelina
London Children’s Hospital, London, United Kingdom

Background and Aim: Bilateral pulmonary artery banding to create a
“hybrid” circulation is usually performed as a safer temporising
measure in patients with borderline left heart structures to allow
somatic growth prior to committing to biventricular or univentric-
ular pathways, or in patients with planned single ventricle pathway
who are either too unstable, or too underweight to undergo the
Norwood operation. Our aim was to qualitatively review recent
mortality after bilateral pulmonary artery banding at our centre.
Method: We reviewed the records of all patients who underwent
bilateral pulmonary artery banding at our centre in the last five
years. Medical records of all cases of mortality were qualitatively
reviewed regardless of timing of death in relation to the procedure.
Results:A total of 28 patients underwent bilateral pulmonary artery
banding from 2018 to 2023. Of those 28 patients, six died, two of
which diedwithin 30 days of the procedure (7% 30-daymortality).
Three patients died with hybrid circulation: one patient under-
went banding due to unbalanced atrioventricular septal defect
and prematurity and died on the day of the procedure following
hypotension then cardiac arrest. The second died of Serratia sepsis
sevenweeks after banding, and the third died following redirection
of care after a significant genetic diagnosis. Of the remaining three,
the first died suddenly twoweeks after Norwood procedure due to
BT shunt thrombosis. The second died 18 months after initial
banding from intracranial haemorrhage and sepsis following
debanding of their pulmonary arteries and re-stenting of their duc-
tus arteriosus while on the heart transplant list as they were unsuit-
able for either univentricular or biventricular pathways. The third
patient underwent biventricular repair nine months after pulmo-
nary artery banding. They died nine weeks post-operatively with
autopsy concluding that dense fibrosis and dystrophic calcification
in the left ventricle and septum were due to ischaemia during the
long operative repair with bypass unable to meet the demands of
the hypertrophied myocardium.
Conclusions: One potentially modifiable cause of mortality related
to the hybrid procedure may include avoiding the development of
significant ventricular hypertrophy prior to subsequent
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procedures. This may need to be taken into consideration when
planning timing of subsequent interventions.

Keywords: Bilateral pulmonary artery band, Hybrid

Image 1

PP-550
Surgery of congenital coronary anomalies in children: 25
years of experience
Luz Polo1, Juvenal Rey1, Raúl Sánchez1, Bunty Ramchandani1,
Blanca Torres1, Álvaro González1, Íñigo Velasco1, Paula Burgos1,
Jorge Utanda1, Lucía Deiros2, Montserrat Bret3, Gemma Campo4, Juan
José Menéndez5 and Ángel Aroca1
1Congenital Cardiovascular Surgery. La Paz University Hospital.
Madrid. Spain; 2Pediatric Cardiology. La Paz University Hospital.
Madrid. Spain; 3Pediatric Radiology. La Paz University Hospital.
Madrid. Spain; 4Pediatric Anesthesiology. La Paz University Hospital.
Madrid. Spain; 5Pediatric Intensive Care. La Paz University Hospital.
Madrid. Spain

Background and Aim: Congenital coronary arteries anomalies are
rare, accounting 2,2% of all congenital heart disorders. If they
present clinically during childhood, usually produce cardiac failure
and dilated cardiomyopathy. Diagnosis and treatment are chal-
lenging. We present our surgical experience with these patients.
Method:Retrospective analysis of 15 children operated in our Unit
along 1998-2023. Diagnosis was made with Echocardiography
100%, cardiac catheterization 80%, cardiac CT 40% and myocar-
dial viability test 33%. After diagnosis, surgery was indicated in
order to establish a two-coronary system circulation.
Results: Patient age was from 1 month to 12 years, median: 37
months [IQR 5-108], median weight 12 kg [IQR 6-34], 67%

females. Two patients (13%) had previous surgeries.
Preoperative studies showed anomalous coronary artery origin
from the pulmonary artery in 13(86%), anomalous coronary artery
origin from aorta in 1(7%) and left coronary ostium atresia in
1(7%). One third of the children were asymptomatic, 47% had
symptoms of cardiac failure or acute myocardial ischemia 20%.

Median left ventricle ejection fraction (LVEF) was 58% [IQR
28-70], with moderate/severe ventricular dysfunction in 47%.
We observed significant mitral regurgitation in 33% (3-moder-
ate, 2-severe). All kids were operated with extracorporeal circu-
lation, moderate hypothermia and aortic cross-clamp. Respect
surgical techniques, direct coronary reimplantation are our gold
standard, used in 73% (Figure-1). None patient received associ-
ated mitral surgery. Median intubation time was 3h [IQR 1-51]
and median hospital stay 9 days [IQR 6-18]. Inhospital mortality
was 6,7% (a boy, operated 20 years ago, died in the operative
room after Takeuchi without ventricular assistance availability).
Other girl had an intraoperative myocardial infarction after coro-
nary reimplantation, was supported with ECMO, and later
received a heart transplant. These two patients had very low pre-
operative LVEF. Median follow-up is 11 years [IQR 2-17].
Nowadays 14 patients are alive and well (including the girl with
the heart transplant), without reoperation, LVEF is 65% [IQR
61-65]. Mitral insufficiency improved along time (14% moderate
regurgitation).
Conclusions:We recommend surgery in children diagnosed of con-
genital coronary artery anomaly. Direct coronary reimplantation
without mitral valve surgery is our preferred technique because
it has good short and long-term results.

Keywords: Congenital coronary arteries anomalies, children,
surgery
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Heart operations in patients with dextrocardia: Our sur-
gical challenge
Luz Polo1, Raul Sánchez1, Juvenal Rey1, Blanca Torres1,
Bunty Ramchandani1, Álvaro González1, Iñigo Velasco7,
Jorge Utanda7, José Ruiz6, Carlos Labrandero2, Montserrat Bret3,
Raquel Pérez4, Paula Burgos7, Cristina Verdú5 and Ángel Aroca1
1Congenital cardiovascular surgery. La Paz University Hospital. Madrid.
Spain; 2Pediatric cardiology. La Paz University Hospital. Madrid. Spain;
3Pediatric radiology. La Paz University Hospital. Madrid. Spain;
4Pediatric anesthesiology. La Paz University Hospital. Madrid. Spain;
5Pediatric intensive care. La Paz University Hospital. Madrid. Spain;
6Adult congenital cardiology. La Paz University Hospital. Madrid.
Spain; 7Perfusionist. La Paz University Hospital. Madrid. Spain

Background and Aim: Congenital heart disease and dextrocardia is a
rare entity. Cardiac surgery in this setting is challenging and some-
times associates high inhospital mortality and morbidity. We
present our surgical experience with these patients.
Method: Retrospective analysis of 23 patients (11 adults, 12 chil-
dren) operated in our congenital heart unit along 2009-2023.
Statistical study was done with SPSS-20.
Results: Patient age was from 4 days to 57 years, median: 12 years
[IQR 0,5-30], median weight 34 kg [IQR 6,5-71], 35% females.
Thirteen patients (57%) had previous surgeries. Clinical presenta-
tion was cardiac failure-57%, hypoxia-30% and 13% were asymp-
tomatic Preoperative cardiac diagnosis was: single ventricle 9

(39%), septal defects 6 (26%), congenital valvulopathy 5 (22%),
transposition of great arteries 2 (9%) and Fallot 1 (4%). The auricu-
lar situs was solitus (48%) and inversus (52%). The visceral situs was
solitus (43%), inversus (48%) and ambiguous (9%). Heterotaxia was
present in 25% patients. Median sternotomy was performed in 22
patients and right thoracotomy in one. All operations were done
with extracorporeal circulation and moderate hypothermia, 19
needed aortic cross-clamp. Surgical techniques are detailed in
Table-I. Median extracorporeal time was 128 minutes [IQR
85-200] and aortic cross clamp time 60 minutes [IQR 32-150].
Median intubation time was 10 hours [IQR 4-192] and median
hospital stay 14 days [IQR 7-22]. Inhospital mortality was 13%
(Two patients with failing Fontan died after heart transplant, other
died after myocardial infarction complication of Bentall surgery).
All were adults, needing ECMO in the postoperative course, and
finally died from multiorgan failure. Complications in postopera-
tive stay were seen in 10 patients (44%). Median follow-up is 5,6
years [IQR 2-10], with null late mortality. Five patients (25%)
needed reoperation and also two of them needed percutaneous
intervention in the follow-up. Nowadays 19 patients are alive
and well in functional class I-II, and one patient progressed to
functional class III.
Conclusions: Congenital heart surgery in patients with
Dextrocardia comprises a wide spectrum of pathologies with dif-
ferent levels of complexity. An individualized approach in a spe-
cialized congenital heart unit makes possible to achieve good
results with an acceptable mortality, but morbidity remains high.

Keywords: Congenital heart surgery, Dextrocardia

PP-552
Evaluating techniques of aortic coarctation treatment in
children: A 11-year single-centre experience
Manca Martinčić1, Dalibor Šarić1, Dorotea Bartoniček1,
Marina Mihalec1, Matija Bakoš 1, Dorotea Šijak1, Darko Anić2,
Dražen Belina2, Željko Đurić2 and Daniel Dilber1
1Department of Pediatric Cardiology, University Hospital Centre Zagreb,
Zagreb, Croatia; 2Department of Cardiac Surgery, University Hospital
Centre Zagreb, Zagreb, Croatia

Background and Aim: The aim of this study was to utilize and lev-
erage a single center database in order to evaluate both the
approach and the outcomes of coarctation of the aorta (CoA)man-
agement for patient treatment.
Method: Retrospectively reviewed medical database from January
2011 to December 2021 of 166 patients with CoA. Variables
reviewed included type of coarctation, associated cardiac anoma-
lies, type of repair, early outcomes and late outcomes.
Results: The 166 patients (M/F: 68.1%) had a median follow-up of
8.0 years (IQR 4, 11.9 years, mean 8.46 years ± 5.37 years). In 47
patients (28.3%), an isolated type of CoA was detected; in 119
patients (71.7%), a complex type of CoA, associated with other
cardiac defects, was reported. Two most common associated car-
diac defects were bicuspid aortic valve, found in 80 (48.2%)
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Intraoperative view of anomalous left coronary artery arising from pulmonary artery (ALCAPA), 
before cannulation for cardiopulmonary bypass (A), and with heart arrested and great vessels 
transected (B). In C we can see the left coronary ostium arising from the pulmonary artery. In D 
the left coronary artery is being reimplanted with running suture into the aorta.
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patients and hypoplastic aortic arch, found in 51 (30.7%) patients.
With regards to surgical treatment, it was performed in 133
patients (80.1%). The prevailing surgical technique was end-to-
end anastomosis (EEA 84, 63.2%), followed by patch (43,
32.3%). Catheter based intervention was performed in 33 patients
(19.9%). Moreover, one patient with Turner syndrome died in the
early postoperative period, otherwise no deaths were registered.
Recoarctation occurred in 74 patients (44.6%), thereof none after
initial EEEA, in 35 patients (47.3%) after initial EEA (without
patch), in 18 (24.3%) after initial balloon dilatation, in 4 (5.4%)
after initial stenting and in 13 (17.6 %) after patch repair. The
results also indicate that treatment strategy is not significantly asso-
ciated with the onset of arterial hypertension (P = 0.0734).
Conclusions:The results point towards the suggestion that the treat-
ment strategy and the overall management of aortic coarctation
should be individualized for every patient depending on 3 factors:
associated cardiac defects, age at intervention and center experi-
ence. Moreover, newer and improved surgical technique EEEA
proved to be beneficial, with less recoarctations than the older
EEA technique. On the other side, transcatheter repair is a mini-
mally invasive procedure with less complications; nevertheless, the
somatic growth of the patient could lead to expected recoartations.

Keywords: Aortic coarctation, Congenital heart disease, Surgical
repair, Transcatheter repair, Congenital heart surgery

PP-553
Right ventricular outflow tract reconstruction in patients
with fallot-type lesions: Transannular patch insertion ver-
sus bicuspid valve construction
Steve Bibevski, Mark Ruzmetov, John NDentel, KakChen Chan, Peter
W Guyon and Frank G Scholl
Heart Institute, Joe DiMaggio Children’s Hospital, Hollywood, Florida,
USA

Background and Aim: For patients of Fallot-type lesions with pul-
monary valve hypoplasia, reconstruction of the RVOT often
requires a transannular patch (TAP). Since 2008, our Institution
has used valve-sparing approaches with bicuspid valve(bv) con-
struction with decellularized extracellular matrix (ECM). The
objective of this study was to evaluate mid-term outcomes in chil-
dren using two different techniques.
Method: Retrospective single-center study review evaluating 51
children with TOF-type lesions who underwent palliation with
either TAP insertion (TAP group; n=23) or BV construction
(BV group; n=28) over 10-year period. The median age at surgery
was 6.1 months (range, 11 days to 3.5 years). Reintervention was
defined as any surgical or percutaneous catheter procedure on the
valve or RVOT. Structural valve deterioration (SVD) was defined
as development of a peak pressure gradient equal to or greater than
40 mmHg or/and a moderate pulmonary insufficiency on follow-
up echocardiography. Procedure-related morbidity, mortality and
reintervention rates were assessed and compared.
Results: ECMwas used for RVOT reconstruction as a TAP in 44%
of patients (TAP group) and as a bicuspid in 100% of patients (BV
group). The two groups were similar in gender, age, weight, pre-
vious valve intervention, diagnosis, cardiopulmonary bypass and
cross-clamp times, and length of stay (Table). Follow-up com-
pleteness was 96%, and the median duration of follow-up was
38 months (range, 0.8-175). The follow-up time of the most
recent echocardiogram was similar between the groups
(p=0.28). The degree of pulmonary insufficiency was significantly
lower in BV group (BV, 2.2+1.2 vs. TAP, 3.3+0.8; p<0.001),
however, the peak RVOT gradient was significantly lower in
the TAP group (TAP, 19.5+9.5 mmHg vs. BV, 34.3+27;

p=0.01). Seventeen patients underwent RVOT reintervention
(transcatheter or surgical; TAP, 24% vs. BV, 43%; p=0.14).
Nine-year freedom from SVD was similar between the groups
(TAP, 30% vs. BV, 43%; p=0.40).
Conclusions: RVOT reconstruction in patients with Fallot-type
lesions with pulmonary valve hypoplasia using a TAP or BV con-
struction demonstrated good mid-term clinical outcomes. Both
techniques can provide a functional valve in the immediate and
mid-term postoperative period.

Keywords: Tetralogy of Fallot, Outcomes, Right Ventricular
Outflow Tract
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Identification of collagen-based tissue and an appropriate
treatment method for the production of a viable autolo-
gous heart valve prosthesis
Marvin Steitz1, Mahamuda Badhon Khan3, Parya Hodjat Shamami3,
Lea Ellen Rosa Grosse4, Alexander Breitenstein Attach1, Jordi Joaquin
Modolell Y Mainou3, Felix Berger1 and Boris Schmitt2
1Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Center Charité, Germany, D-13353 Berlin, Germany &
Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany;
2Department of Pediatric Cardiology and Congenital Heart Disease,
German Heart Center Charité, Germany, D-13353 Berlin, Germany &
Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany &
Berlin Institute of Health at Charité (BIH), D-13353 Berlin, Germany;
3Department of Pediatric Cardiology and Congenital Heart Disease,
Charité University Medicine Berlin, D-13353 Berlin, Germany; 4Berlin
Institute of Health at Charité (BIH), D-13353 Berlin, Germany

Background and Aim: Heart valve prostheses are frequently derived
from biological tissue, predominantly of xenogenic or allogeneic
origin, necessitating treatment pre-implantation. Regardless of the
tissue’s origin, the treatment procedure encompasses chemical
cross-linking to confer non-antigenicity, augment mechanical
strength, and mitigate tissue degradation. Nonetheless, the
employment of foreign tissue and chemical cross-linking leads
to the implantation of a non-viable structure which in turn leads
to several drawbacks, such as calcification, inflammatory degrada-
tion, mechanical susceptibility, and a restricted capacity for matrix
regeneration. Cumulatively, these factors contribute to the gradual
structural degeneration of the prosthesis. To overcome the
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previously mentioned limitations, it is necessary to develop a viable
prosthesis, which requires the utilization of appropriate autologous
tissue in combination with a gentle treatment procedure. This
study assesses various collagen-based tissues as potential candidates
and an appropriate treatment method for producing a viable heart
valve substitute.
Method: To identify an appropriate material we assessed different
collagen-based tissue, namely pericardium, fascia lata, and perito-
neum. Therefore, we first quantified thematrix contents andmim-
icked our desired cross-linking degree utilizing biochemical assays
and differential scanning calorimetry. Subsequently, the treated tis-
sues were characterized by comprehensive assessments, encom-
passing analyses of mechanical properties and fiber alignment.
Furthermore, tissue samples were treated with different biological
enzymatic agents and assessed appropriately.
Results: Our results show that different tissues can be utilized for
the production of a heart valve prosthesis which exhibits mechani-
cal properties within the normative ranges. Compared to chemical
cross-linking the assessed alternative methods result in a dimin-
ished degree of cross-linking.
Conclusions:With the combination of utilizing autologous tissue in
conjunction with a non-chemical treatment method, a durable
heart valve prosthesis could emerge. We were able to show that
various tissues can be used for this purpose. However, if different
tissues are used in the future, their respective composition must be
taken into account by adapting the treatment accordingly to
achieve the desired cross-linking degree. Furthermore, we were
able to demonstrate the capability of biological agents to crosslink
collagen-based tissue. However, their specificity needs to be
adapted to achieve the desired cross-linking degree.

Keywords: Implantation, Congenital Heart Disease, Biomaterial,
Heart Valve Prosthesis, Collagen
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3D-printed molds to obtain silicone hearts with congenital
defects for pediatric heart-surgeon training
Mélanie Frei1, Philippe Reymond2, Alexandre Pelouze1,
Tomasz Nalecz1, Nerea Perez Lopes1, Julie Wacker4, Mathieu
Van Steenberghe2, Maurice Beghetti4, Tornike Sologashvili1 and Jean
Paul Vallée3
1Cardiac Surgery, Geneva University Hospital and University of Geneva,
Switzerland; 2Charles Hahn Hemodynamic Propulsion Laboratory,
Medical Faculty, University of Geneva, 1211 Geneva; 3Radiology
clinics, Diagnostic Department, Geneva University Hospital and
University of Geneva, Switzerland; 4Department of Women, Children
and Adolescents, Paediatric Specialties Service, Geneva University
Hospital and University of Geneva, Switzerland

Background and Aim: Many types of congenital heart disease are
amenable to surgical repair or palliation. The procedures are often
challenging, and require specific surgical training, with limited
real-life exposure and often costly simulation options. Our objec-
tive was to create realistic and affordable 3D simulation models of
the heart and the vessels to improve training.
Method:Wecreatedmolded vessel models using eights materials, in
order to identify the material that best replicated human vascular
tissue. This material was then used to make more vessels to train
residents in cannulation procedures. Magnetic resonance imaging
views of a 23 months-old patient with double-outlet right ven-
tricle were segmented using free open-source software. Re-usable
molds produced by 3D printing served to create a siliconemodel of
the heart, with the samematerial as the vessels, which was used by a
heart surgeon to simulate a Rastelli procedure.

Results: The best material was a soft elastic silicone (Shore A hard-
ness 8). Training on the vessel models decreased the residents’ pro-
cedural time and improved their grades on a performance rating
scale. The surgeon evaluated the molded heart model as realistic
and was able to perform the Rastelli procedure on it. Even if
the valves were poorly represented, it was found to be useful
for preintervention training.
Conclusions: By using free segmentation software, a relatively low-
cost silicone, and a technique based on re-usable molds, the cost of
obtaining heart models suitable for training in congenital-heart-
defect surgery can be substantially decreased.

Keywords: surgical simulation, congenital heart disease, 3D seg-
mentation, 3D modeling, 3D printing, silicone model
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Criss-cross heart – a case with dextrocardia, transposition
of the great arteries and ventricular septal defect
Nelli Korpela1, Saara Lehtiranta1, Ilkka Mattila2, Teemu Mäkelä3,
Laura Martelius3 and Tiina Ojala4
1Department of Pediatrics and Adolescent Medicine, Oulu University
Hospital, Oulu, Finland; PEDEGO (Pediatrics, Dermatology,
Gynecology and Obstetrics) Research Unit and Medical Research Centre
Oulu, University of Oulu, Oulu, Finland; 2Department of Pediatric
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Surgeon using the 3D model of the double-outlet right ventricle heart to simulate the Rastelli
procedure, with implantation of a silicone patch
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Finland; 4New Children’s Hospital and Pediatric Research Center,
Helsinki University Hospital, Helsinki, Finland

Background and Aim: Criss-cross heart is a rare congenital cardiac
malformation characterized by crossing of the atrioventricular
connections due to a longitudinal twisting of the ventricular mass
and is customarily associated with various additional cardiac
anomalies. The complexity of the cardiac morphology in such
cases present a substantial challenge for both diagnosis and surgical
intervention.
Method:We present a case report of a patient with criss-cross heart
and complex additional anomalies.
Results: The patient was suspected to have dextrocardia, criss-cross
atrioventricular concordance and ventriculoarterial disconcord-
ance (transposition of the great arteries) as well as a ventricular sep-
tal defect (VSD) in antenatal fetal echocardiography. Following
delivery, the diagnosis was confirmed by transthoracic echocardi-
ography as well as a computed tomography scan. A three-dimen-
sional (3D) reconstruction of the heart was modeled to facilitate in
understanding the unique cardiac anatomy in this rare defect, in
this case especially the ventricular sizes. Prostaglandin infusion
was started after birth. The patient began to desaturate, and surgical
care was initiated at 12 days of age. Arterial switch operation and
VSD closure were successfully preformed. The postoperative
echocardiography showed an excellent surgical result. The patient
has been followed up by a pediatric cardiologist until 2,5months of
age and the clinical condition of the patient has been up to stan-
dard. The patient has been asymptomatic with normal growth.
Echocardiographic findings have shown a small residual VSDwith
no effect on the function of the heart, no narrowness at steam
points and well-functioning valves.
Conclusions: 3D modeling of the heart was valuable in understand-
ing the unique anatomy of this complex cardiac anomaly and
enabled preoperative planning, contributing to a desirable clinical
outcome.

Keywords: criss-cross heart, congenital heart defect, echocardi-
ography, three-dimensional modeling, case report
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The impact of coronary anatomy on early mortality in
patients undergoing arterial switch procedure
Ensar Duras1, Samet Paksoy1, Okan Yildiz2, Hacer Kamali1,
Aslıhan Karaman1, Ismihan Selen Onan2, Alper Guzeltas1 and
Sertac Haydin2
1Pediatric Cardiology, University of Health Sciences, Istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital, Istanbul, Turkey; 2Pediatric Cardiovascular Surgery, University
of Health Sciences, Istanbul Mehmet Akif Ersoy Thoracic and
Cardiovascular Surgery Training and Research Hospital, Istanbul, Turkey

Background and Aim: This study aims to investigate the effect of
coronary artery anomalies on early mortality, intensive care unit
stay, and overall hospital length of stay in patients diagnosed with
transposition of the great arteries (TGA) and Taussig-Bing
anomaly (TBA) who underwent ASO.
Method:This retrospective study included 251 patients who under-
went ASO due to TGAwith intact ventricular septum (TGA-IVS)
or ventricular septal defect (TGA-VSD) and TBA between
November 2010 and December 2022. Patients with left ventricu-
lar outflow tract obstruction were excluded from the study.
Patients were divided into two groups: Group I (n=181, usual
coronary artery) and Group II (n=70, unusual coronary artery).
Coronary artery anomalies were documented from preoperative
echocardiograms (ECHO). Coronary anatomy was defined
according to the “Leiden Classification.”
Results:Themedian age inGroup I was 8 days (1-1440 days), while
in Group II, it was 17.5 days (1-900 days). The rate of coronary
anomalies by diagnosis was 23.8% in TGA, 28.7% in TGA-
VSD, and 50% in TBA. Coronary anomalies were present in
17.9% of patients on preoperative ECHO. Based on the frequency
of coronary anomalies in Group II patients, 28.6%were 1L;2RCx,
21.4% were 2LCxR, 18.6% were 1LCxR, 11.4% were 1LR;2Cx,
8.6% were minor anomalies, and 11.4% were categorized as other
anomalies. Three patients had intramural courses of coronary
arteries, two of whom died. TThe rate of patients requiring extra-
corporeal membrane oxygenation (ECMO) support was 11% in
Group I and 18.6% in Group II. The mortality rate was 8.3% in
Group I and 11.4% in Group II (Table 1). The presence of coro-
nary anomalies did not show a significant impact on early mortal-
ity. In patients with coronary anomalies, longer CPB and AXC
times and a higher rate of ECMO support were observed.
However, no statistically significant difference was noted.
Conclusions: The presence of coronary artery anomalies was not
indicative of early postoperative mortality. In cases with a coronary
artery pattern featuring a single trunk and intramural course, it may
lead to postoperative ventricular dysfunction. This can complicate
the surgery, resulting in longer CPB and AXC times.

Keywords: Arterial switch, transposition of the great arteries,
coronary anatomy, coronary artery anomaly
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Isolated tricuspid valve dysplasia in children: follow-up and
treatment
Olena Stohova1, Tatyana Hura1, Andrii Kurkevych1 and Illya Yemets2
1Pediatric Cardiology Department, Ukrainian Children’s Cardiac
Center, Kyiv, Ukraine; 2Cardiac Surgery Department, Ukrainian
Children’s Cardiac Center, Kyiv, Ukraine

Background and Aim: Isolated tricuspid valve (TV) dysplasia with
significant tricuspid regurgitation (TR) is a rare cardiac anomaly.
In the isolated variant, TR may not manifest itself clinically for
a long time. In pediatric population, only severe TR with signifi-
cant clinical symptoms is considered for surgical treatment.
The purpose of the study was to analyze the natural course and
treatment management in children with isolated TV dysplasia
and significant TR.
Method: From 2012 to 2023, 39 pediatric patients with isolated TV
dysplasia and moderate or greater regurgitation were observed in
our center. Patients with displacement of TV leaflets or CCTGA
were excluded from our study. In all but one case, this pathology
was diagnosed postnatally. All patients were diagnosed and moni-
tored using transthoracic echocardiography (TTE).
Results: The average follow-up period was 72.7 (6-159) months.
On TTE, all patients had no coaptation of the TV leaflets due to
chordal and papillary muscles thickening and shortening, thicken-
ing and reducedmobility of the leaflets. One patient had additional
cleft of the anterior leaflet. In all cases there was TV dilatation and
right atrial enlargement. Nine patients (23.1%) had severe TR dur-
ing the initial examination. At follow-up, four patients had regur-
gitation reduced to moderate without treatment. Conversely, in
two patients, an increase in TR frommoderate to severe was noted
during follow-up. Of the seven cases with severe TR 4 patients
(10.3% of 39 children) had significant symptoms and were surgi-
cally treated. The mean age at the time of surgery was 74.5 months
(from 38 to 152). One patient was re-operated a week after the first
surgery, when a prosthetic ring was inserted in addition to the TV
plasty. Postoperative results in all patients were satisfactory. All
patients survived. TR was significantly reduced to a mild or mod-
erate degree. During postoperative follow-up (mean duration 48.5

months, range 9 to 84), no patient had increased regurgitation on
TV. One patient with a prosthetic ring has a mild stenosis 3 years
after surgery.
Conclusions: Isolated TV dysplasia with significant TR rarely
(10.3%) results in surgery among children. TV plasty has satisfac-
tory early and mid-term results, but requires long follow-up in the
future.

Keywords: isolated tricuspid valve dysplasia, tricuspid regurgita-
tion, surgery

PP-563
Early and progressive stenosis of vascular anastomosis in
congenital heart diseases infrequently associated with ala-
gille syndrome
Pedro Agudo Montore1, Marta Yagüe Martín1, José Joaquín Domínguez
Del Castillo2, María De Los Ángeles Tejero Hernández1, Elena
Gómez Guzmán1 and Carlos Merino Cejas2
1Department of Paediatric Cardiology, Reina Sofía University Hospital,
Córdoba, Spain; 2Department of Cardiac Surgery, Reina Sofía University
Hospital, Córdoba, Spain

Background and Aim: Alagille syndrome or arteriohepatic dysplasia
is an autosomal dominant multisystem condition characterised by
cholestasis and bile duct paucity on liver biopsy and variable
involvement of the heart, skeleton, eyes, kidneys, and face; and
caused by pathogenic variants in the JAG1 or NOTCH2 gene.
Congenital heart defects (most commonly involving the pulmo-
nary arteries) are explained by disordered vasculogenesis.
Method: Retrospective chart review of clinical, genetic, echocar-
diographic and surgical data of patients with Alagille syndrome
and congenital heart defects surgically intervened in a tertiary care
children’s hospital.
Results: We present 3 patients with Alagille syndrome and early
and progressive stenosis of vascular anastomosis. They all have
chronic cholestasis, positive genetic testing, and underwent heart
surgery at the appropriate age and weight for each situation.
Patient 1. Girl with peripheral pulmonary artery stenosis, partial
anomalous pulmonary venous return (scimitar syndrome), ven-
tricular septal defect and mild coarctation of the aorta. JAG1muta-
tion. Heart surgery at 5 months. She developed right pulmonary
veins stenosis within 2 months. She needed 2 more surgeries
because of restenosis, the last one using a sutureless technique.
Patient 2. Boy with peripheral pulmonary artery stenosis and non-
obstructed supracardiac total anomalous pulmonary venous return.
JAG1 mutation. Heart surgery at 1.5 months. He developed pul-
monary veins stenosis within 2 months. 1 more surgery because of
restenosis. Death due to neurological complications.
Patient 3. Boy with transposition of the great arteries with coro-
nary anomaly. NOTCH2mutation. Heart surgery at 6 days of life.
He developed anterior descending coronary artery obstruction and
moderate supravalvular neopulmonary and neoaortic stenosis
within 1 month. Death due to refractory hepatorenal syndrome.
Conclusions: Stenosis of vascular anastomosis is a rare surgical com-
plication that occurs predominantly in the late postoperative
period and in the venous territory. These cases stand out for their
association with Alagille syndrome, their progressive and early
onset, and the involvement of both the venous and arterial
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territory. Vasculopathy is likely to be the underlying cause and it
negatively affects the prognosis of the congenital heart surgery. To
our knowledge, this is also the first case reported of transposition of
the great arteries associated with Alagille syndrome.

Keywords: Alagille syndrome, transposition of the great arteries,
anomalous pulmonary venous return, pulmonary vein stenosis,
stenosis of vascular anastomosis

PP-564
Little hearts at home a life enhancing, clinically validated
remote monitoring platform
Phuoc Duong, Jemma Blake, Helen Walker, Jessica Roach,
Caroline Jones, Claire Liddy and David Cole
Heart Centre, Alder Hey Children’s Foundation Trust, Liverpool, UK

Background and Aim: Healthcare globally is looking to digitisation
to help tackle quadruple priorities: improving patient experience,
improving overall population health, reducing costs, and
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improving the experience for health workers. Progress is inevitably
restricted by limitations in resources and funding. Therefore, Alder
Hey Innovation in collaboration with Alder Hey Heart Centre
have developed a clinically validated paediatric RPM (remote
patient monitoring) platform, Little Hearts At Home®™.
LHAH transforms existing post-operative pathways of fragile
infants from a reactive approach to a proactive and preventative
model, by integrating automatic alerts into domains of child health
and well-being at home, specific to the heart condition. The plat-
form aims to facilitate a safe early discharge, reduce emergency
admissions, and reduce unnecessary readmissions.
Method: LHAH platform hosts information of babies born with
severe heart defects, such as single ventricle anatomy, providing
RPM, connecting patient, parents, community care providers,
and hospital staff. We audited real-time data provided by the plat-
form, and counter-checked with hospital visit records of these
children over a 12-month period. Contemporary data is compared
with historic cohorts frommatched period in previous years before
the platform is implemented. All patients were managed by a
tertiary regional hospital (Alder Hey Heart Centre).
Results: The platform enrolled 56 high risk patients (univentricular
circulation pre/post stage I/stage II Norwood, BT shunt or ductal
stent/RVOT stent-dependent pulmonary circulation). Health
alerts were triggered in 574/1110 entries, with the predominant
reason of poor weight gain in 72% instances. Low saturations that
prompted hospital admissions was encountered in 7 alerts. We
avoided hospital admissions in 131 visits (95% of alerts). We also
identified 11 hospital admissions not prompted by alerts, and this
occurred predominantly outside working hours of community
services. Compared with historic data, average length of stay from
initial treatment course dropped by 25% (by 14.5 days). Reduced
outpatient appointments were noted by 10.5 visits. Average emer-
gency admissions per patients were reduced by 0.5 per patient.
Conclusions: LHAH platform demonstrates and applies the benefit
of active RPM in high-risk patients with congenital heart disease.
This can be scaled up to other regions and other well-defined
patient population.

Keywords: Remote Monitoring, Paediatrics, Cardiology,
Cardiac Surgery, Innovation

PP-565
Residual right ventricular outflow tract obstruction after
pulmonary valve-sparing repair of tetralogy of fallot: An
echocardiographic evaluation
Priscilla Tifi1, Roberta Iacobelli2, Gianluigi Perri2, Gianluca Brancaccio2,
Laura Ragni2, Sergio Filippelli2, Matteo Trezzi2, Giuliano Tocci3 and
Lorenzo Galletti2
1Department of Cardiac Surgery, Cardiology, Heart and Lung
Transplantation, Bambino Gesù Pediatric Hospital, Rome, Italy.

Division of Cardiology, Department of Clinical and Molecular Medicine,
University of Rome Sapienza, Sant’Andrea Hospital, Rome, Italy;
2Department of Cardiac Surgery, Cardiology, Heart and Lung
Transplantation, Bambino Gesù Pediatric Hospital, Rome, Italy;
3Division of Cardiology, Department of Clinical and Molecular Medicine,
University of Rome Sapienza, Sant’Andrea Hospital, Rome, Italy

Background and Aim: Pulmonary valve sparing repair (PVSR) of
Tetralogy of Fallot (TOF) provides good results in selected patients
and is ideal, when feasible, to avoid long-term effects of pulmonary
valve regurgitation. However, recurrent right ventricular outflow
tract (RVOT) obstruction after PVSR can occur and may require
surgical revision. We sought to evaluate the course of RVOT
obstruction after PVSR, to identify risk factors for progression
and need for reintervention by serial echocardiographic
assessment.
Method:Retrospective analysis was conducted in pediatric patients
who underwent PVSR of TOF at our institution, fromMay 1999
toMay 2023. Demographic, anatomical, surgical and 2D echocar-
diographic data were collected. The cohort was divided into 2
groups: no reintervention group (group 1) andRVOT reinterven-
tion group (group 2).
Results: 91 patients who underwent PVSR of TOF before the age
of 24 months with a minimum of 24 months follow up were
included in this study; 13 patients (14%) required surgical or per-
cutaneous reintervention. RVOT echocardiographic (ECHO)
peak gradient was significantly higher in group 2 at the intraoper-
ative transesophageal ECHO (TEE) evaluation (29.14 vs 21.71
mmHg, p 0.009), at hospital discharge (29.00 vs 22.68 mmHg,
p value 0.021), at 6 months follow-up (38.25 vs 20.93 mmHg,
p 0.0001) and at 12-36 months follow up (54.25 vs 19.03
mmHg, p 0.0001). A more prevalent subvalvular stenosis was
found in the reintervention group at 6 months (p 0.0011) and
12-36 months follow up (p 0.00069). An RVOT ECHO peak
gradient of 30 mmHg at intraoperative evaluation (p 0.025) and
at discharge (p 0.011) was statistically associated with the need
for reintervention. Kaplan-Meier survival curves showed that
86% of our population were free from reintervention at a medium
follow up of 115 months.
Conclusions: RVOT peak gradient was significantly higher in
group 2 than in group 1 at intraoperative evaluation, discharge
and follow-up, with an ECHO peak gradient value of 30
mmHg being predictive of reintervention at intraoperative TEE
and at discharge. At follow-up, residual RVOT obstruction was
prevalent at subvalvular level in group 2. This information could
be useful for intraoperative and clinical decision making in PVSR
patients affected by TOF.

Keywords: Tetralogy of Fallot, Valve sparing repair, RVOT
obstruction, Echocardiography
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PP-566
Surgical management of double aortic ARCH: A system-
atic 36-year single center study
Sara Kacem, Maroua Messaoud, Nouha Boukhrissa, Myriam Ben Fredj,
Sabrine Ben Youssef, Mohamed Sami Sfar and Mongi Mekki
Fattouma Bourguiba University Hospital, Monastir, Tunisia

Background and Aim:Double aortic arch (DAA) is a rare congenital
vascular malformation in which the two aortic arches form
a complete vascular ring. The trachea and/or esophagus are com-
pletely encircled. This study aims to summarize the experience of
diagnosis and surgical treatment for congenital double aortic
ARCH.
Method:A retrospective study of the clinical data of children treated
for DAA was conducted from January 1987 to September 2023.
Results: The data of 11 patients were collected. The sex ratio was
1.75 with a median age of hospitalization in our department for
surgical treatment of 11 months (range: 2 to 28 months). The
median delay between the beginning of the symptoms and the
diagnosis was 11.4 months. All patients had respiratory symptoms,
themain symptomswere dyspnea, stridor and recurrent respiratory

infections. Gastrointestinal symptoms were present in 3 cases. All
patients had a chest X-ray which revealed: a pulmonary infection
in all cases, disappearance of the aortic knob on the left in 2 cases.
Upper Gastro intestinal opacification has shown double imprint on
the esophagus in 8 cases and one simple imprint in 3 cases. CT
angiography confirmed the diagnosis of DAA in 9 cases. All the
patients were treated surgically. A thoracotomy approach was per-
formed in 6 cases and a thoracoscopy was performed in 5 cases
however one patient was converted preoperatively because of
the alteration of the hemodynamic status related to a section suture
disunion. This patient died 2 days after the operation. Outcomes
after surgery was satisfactory in 7 cases, recurrence was observed in
3 cases. No late re do surgery were needed.
Conclusions:Recurrent bronchopneumonia, especially if associated
with stridor, should be considered as a diagnosis of DAA. The diag-
nosis of DAA could be established with the use of CT-scan. The
treatment is surgical. Thoracoscopy is the new surgical approach
for DAA. Outcomes are excellent after surgery.

Keywords: Double aortic arch, thoracoscopy, thoracotomy
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PP-567
Congenital extrahepatic portosystemic shunt: Diagnostic
and therapeutic approach
Sara Kacem, Nouha Boukhrissa, Maroua Messaoud, Myriam Ben Fredj,
Sabrine Ben Youssef and Mohamed Sami Sfar
Fattouma Bourguiba University Hospital, Monastir, Tunisia

Background and Aim: Congenital portosystemic shunts (CPSS) are
rare vascular malformations, causing changes in hepatic metabo-
lism leading to hepatic encephalopathy and pulmonary arteriove-
nous shunts with a pulmonary hypertension (PH). The
development of radiological exploration techniques has enabled
diagnosis and facilitated therapeutic management. The purpose
of this presentation is to show the clinical presentation and
short-term outcomes of the surgical managment of congenital por-
tosystemic shunts.
Method:We report the observations of 2 patients managed for con-
genital portosystemic shunts (CPSS).
Results:Case 1: A 3-year-old girl followed for cyanosis. On exami-
nation: periorbital cyanosis, digital hippocracticism, O2 saturation:
85%. Biology: ammoniemia: 128UI/L, prothrombin time (PT):
89%. Doppler ultrasound and abdominal angioscanner showed a
complete common mesentery, CPSS between the left renal vein
(LRV) and the superior mesenteric vein (SMV) with agenesis of
the suprarenal vena cava, absence of hepatic portal vein (HPV).
Cerebral MRI detected an arteriovenous malformation. Cardiac

echocardiography with Microbubble Enhanced
Echocardiography revealed an intrapulmonary shunt. The CPSS
was surgically closed. Saturation stabilized at 87% postoperatively,
but an ultrasound at day 5 postoperatively revealed a small throm-
bus at the junction of the shunt and the SMV, indicating the need
for anticoagulant treatment. Case 2: A 3-year-old girl with known
as followed for pulmonary narrowing with spontaneous regres-
sion. Incidental disovery of CPSS on abdominal ultrasound. On
examination, no cyanosis, liver palpated on the left. Biology: nor-
mal. Investigations showed a situs inversus, a porto-caval shunt
between the right renal vein and the HPV, which was permeable.
Cardiac ultrasound revealed an intra-pulmonary shunt. Surgical
ligation of the shunt was performed with good progression, and
2 echocardiography confirmed closure of the CPSS with a per-
meable HPV.
Conclusions: In the event of suspected CPSS, the diagnosis must be
confirmed, the exact location of the shunt must be determined,
and a search must be made for associated malformations and com-
plications. Closure of the CPSS is essential to restore portal flow
and limits the occurrence of complications.

Keywords:Congenital extrahepatic portosystemic shunt, surgery

PP-568
Is right-sided aortic ARCH challenging for surgeons to
repair esophageal atresia ?
Sara Kacem, Nouha Boukhrissa, Maroua Messaoud, Myriam Ben Fredj,
Sabrine Ben Youssef, Mohamed Sami Sfar and Mongi Mekki
Fattouma Bourguiba University Hospital, Monastir, Tunisia

Background and Aim: The management of neonates with esopha-
geal atresia (EA) associated with right-sided aortic arch (RAA) is
a rare anatomic finding. Many surgeons would advise for repair
through left-chest access. However, RAA is generally discovered
peroperatively and makes the repair of EA more challenging for
surgeons.
Method: Medical records of infants with EA with and without
RAA from January 2005 to October 2023 were retrospectively
reviewed.
Results: A total of 347 records were studied, and 11 patients were
found to have a RAA. Cardiac ultrasound before surgery showed
Tetralogy of Fallot in one case, a 6 mm atrial septal defect (ASD)
with repercussions on the right heart chambers in one case, and
transposition of the great vessels with an ASD in another case.
The right-sided position of the aorta was discovered intraopera-
tively, and all the 11 patients underwent surgery through a right
postero-lateral thoracotomy. All, except one, underwent a ter-
mino-terminal esophageal anastomosis with closure of an esotra-
cheal fistula. The distance between the two esophageal pouches
allowed for tension-free suturing. Accidental pleural opening
occurred in 3 cases. The child who could not undergo an esopha-
geal anastomosis was the one with Tetralogy of Fallot and became
unstable intraoperatively. For the other cases, only one patient
developed an anastomotic stricture and underwent pneumatic
esophageal dilation sessions.
Conclusions: In conclusion, the intraoperative discovery of a RAA
during the repair of esophageal atresia, should not induce anxiety
in the surgeon. This anatomical variant is possible and may make
the dissection of the esophageal pouches and the closure of the eso-
tracheal fistula more challenging but not impossible.

Keywords: Right-Sided Aortic Arch, Esophageal Atresia
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PP-569
Congenital sternal cleft: a report on two cases of siblings
Sara Kacem, Maroua Messaoud, Nouha Boukhrissa, Myriam Ben Fredj,
Sabrine Ben Youssef, Mohamed Sami Sfar and Mongi Mekki
Fattouma Bourguiba University Hospital, Monastir, Tunisia

Background and Aim: A sternal cleft is a form of anterior chest wall
deformity that is clinically diagnosed by observing paradoxical
movement of the chest wall in newborns. Patients with sternal
clefts may either be asymptomatic or experience recurrent respi-
ratory infections. =It is a very rare condition and generally sporadic
or associated with a syndrom such as PHACES syndrome or
Cantrell’s pentalogy. This is the first time that a congenital sternal
cleft has been described in a brother and a sister, raising the hypoth-
esis of genetic transmission to consider.
Method:We report the observations of 2 siblings followed up for a
congenital sternal cleft.
Results: This concerns a 9-year-old boy, referred to our outpatient
clinic along with his 11-month-old sister for the management of a
complete sternal cleft. The parents were consanguineous. Both
children presented with a complete sternal defect during the clini-
cal examination, with visible heart movements under the skin: the
thorax swayed with each heartbeat. Their hemodynamic and res-
piratory conditions were stable. Cardiac ultrasound revealed an
atrial septal defect in the girl, and in the boy, there was an
Amplatzer device for the closure of a persistent ductus arteriosus
in place. Furthermore, the parents reported that the gap of the ster-
nal defect decreased with age for the boy. The surgical manage-
ment is currently under discussion, including the choice of the
technique to be employed, among other considerations.
Conclusions:The sternal cleft is a source of thoracic instability, char-
acterized by paradoxical movements or recurrent respiratory infec-
tions and episodes of cyanosis. Cases within a sibling pair have not
been reported before. A multidisciplinary approach is necessary for
management.

Keywords: Congenital sternal cleft, surgery

PP-573
Berry syndrome: first successful neonatal single stage repair
in India
Shefali Yadav, Pankaj Bajpai, Rajesh Sharma, Akriti Gera and
Anil Bhan
Department of Pediatric Cardiology, Medanta, The Medicity, Gurgaon,
India

Background and Aim: Aortopulmonary window comprises of only
0.1% of all congenital heart defects. Berry et al.(1982) described a
rare syndrome with association of distal aortopulmonary window,
aortic origin of Right Pulmonary artery (RPA), intact ventricular
septum and interruption or co-arctation of aorta. Here we present
the first neonatal case of single stage repair of Berry syndrome in
India.
Method: A neonate, weighing 3.7kg presented on 3rd day of life
with respiratory distress, persistent differential cyanosis of bilateral
lower limbs and Grade 3 systolic murmur in left parasternal area.
Echocardiography revealed Large aortopulmonary window
(APW), RPA from ascending aorta, Interrupted aortic arch type
A (IAA), large Patent ductus arteriosus (PDA) supplying descend-
ing aorta, PFO, Intact Inter ventricular septum, normal ventricular
function, Severe Pulmonary Arterial hypertension. Our echo
diagnosis matched completely with the defects comprising Berry
syndrome. CT pulmonary angiography confirmed our echo
diagnosis.
Results:After stabilization, the defect was repaired on 9th day of life
as a single stage surgery in which RPA was translocated to main
pulmonary artery (MPA) with augmentation of RPA anterior
wall, end to side anastomosis of aortic arch was done and PDA dis-
sected. Arch was repaired under total circulatory arrest. Total
cardiopulmonary bypass time was 191 minutes. Post operatively
baby was kept in ICU with open sternum for 2 days due to unsta-
ble hemodynamics. Gradually baby recovered and discharged on
10th postoperative day with Echo and CT showing well repaired
arch, no residual APW, No residual PDA, Mild RPA flow turbu-
lence, normal ventricular function.
Conclusions: Berry syndrome is a rare critical congenital heart dis-
ease. Detailed echocardiography and CT evaluation are very cru-
cial to accurate diagnosis. Timely surgery and skilled postoperative
care defines the short term and long term outcome. Single staged
repair is preferred wherever feasible.

Keywords: Berry syndrome, interrupted aortic arch, single stage
repair
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Giant – aneurysmatic left atrium surgically corrected in a
small infant: A case report
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and Georgios Kalavrouziotis3
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Background and Aim:Giant – aneurysmatic left atrium (LA) is a rare
entity in children. Aneurysms can occur in any part of the LA
including more frequently its appendage and can be either con-
genital or acquired. Younger age and lack of valvular abnormalities
are supportive factors of congenital etiology.
Method:We report a case of a 4-month-oldmale infant with a giant
LA treated in our Center.
Results: The patient presented with dyspnea and a diagnosis of
bronchiolitis was made. A chest x-Ray revealed excessive megalo-
cardia. ECG showed sinus tachycardia with P mitrale. Cardiac
echo revealed a giant left atrium and an anatomically normal mitral
valve (MV) with mild central regurgitation. No other cardiac or
extracardiac defects were revealed. No other congenital lesions
were present. The patient was started on diuretics per os.
Indication for surgical intervention was the risk for thrombi forma-
tion and systemic embolization because of the blood stasis within
the giant LA. Via median sternotomy and on cardiopulmonary
bypass a giant left atrium was revealed (14cmX10cm) with intact
pericardium. LA was opened, no thrombus was found, and an
extensive resection of the abnormal atrial wall was done, so that
the remaining atrial volume would be of adequate size. MV was
found normal. Postoperative course was smooth, without arrhyth-
mias or other complications, and the patient was discharged home
with only aspirin for 3 months. Echocardiogram before discharge
and at 3 months post surgery showed a mildly increased diameter
of the left atriumwith normal diastolic pressure of the left ventricle
and trivial MV regurgitation.
Conclusions: Congenital aneurysms of the left atrium are the result
of congenital weakness and thinning of the atrial wall due to
abnormal structure. Diagnosis may be delayed as patients may
be asymptomatic, or present with atypical symptoms such as short-
ness of breath, fatigue, feeding disorders or frequent respiratory
infections. Surgical correction should be undertaken for the risk
of thrombi formation and systemic embolization, as well as respi-
ratory symptoms because of airway compression.

Keywords: Giant left atrium, aneurysmatic left atrium, congeni-
tal, surgical repair

PP-575
The subvalvular patch-enlargement is advisable in the
surgical approach of tetralogy of fallot
Stefanie Wendt1, Sebastian Lukasik1, Axel Kröner1,
Christoph Menzel2, Thorsten Wahlers1, Narayanswami Sreeram3,
Markus Khalil3 and Gerardus Bennink1
1Department of Cardiothoracic Surgery, University Hospital Cologne,
Germany; 2Department of Anaesthesiology, University Hospital
Cologne, Germany; 3Department of Pediatric Cardiology, University
Hospital Cologne, Germany

Background and Aim: Tetralogy of Fallot (ToF) is a complex con-
genital heart defect characterized by individual expressions of
infundibular stenosis. Reevaluating the outcome of our patients
after a 12 year period could lead to paradigm shift in our center.
Method: We retrospectively analyzed 94 patients with simple ToF
in our center. Primary endpoints are re-intervention rate and mor-
tality. Both primary repair and staged repair were included.
Results: The data show a significant revision rate in patients who
initially underwent subvalvular muscle resection without patch
enlargement of the right ventricular outflow tract (RVOT)
(40,9%). 24,3 % of patients after transannular patch (TAP) under-
went secondary conduit implantation. TAP accounts for 39.1 % of
all reoperations. 60% of all re-do´s had an intact valvular anulus.
Operative mortality was 2 out of 94 patients (2,1 %).

Conclusions: Primary closure of ventriculotomy after desobstruc-
tion of the RVOT lead to higher rate of reobstruction in the fol-
low up. Therefore it is advisable to use subvalvular enlargement
with consecutive patch implantation, which may avoid surgical
re-do of hemodynamically relevant infundibular re-stenosis.

Keywords: congenital heart surgery, tetralogy of fallot, reopera-
tion

PP-576
Abnormal origin of right pulmonary artery from the
ascending aorta in an infant (“Hemitruncus”)
Stefanos Despotopoulos1, Sotiria Apostolopoulou1, George Vagenakis1,
Panagiotis Zachos1, Anastasios Chatziantoniou1, Spyridon Rammos1,
Dimitrios Bobos2, Meletios Kanakis2, George Samanidis1,
Ioannis Papagiannis1 and Alexandros Tsoutsinos1
1Department of Paediatric Cardiology and Adult Congenital Heart
Disease, Onassis Cardiac Surgery Centre, Athens, Greece; 2Department
of Pediatric Cardiac Surgery and Congenital Heart Surgery, Onassis
Cardiac Center, Athens

Background and Aim: Anomalous origin of right pulmonary artery
from ascending aorta (AORPA) is a rare congenital heart malforma-
tion with a prevalence of 0.33% in patients with congenital heart
disease.The term “hemitruncus arteriosus” is described for the same
disease, but is considered inadequate, because unlike—truncus arte-
riosus—two arterial valves, aortic and pulmonary are present. The
pathophysiology resulting from this condition affects both lungs and
leads to pulmonary hypertension and severe pulmonary vascular dis-
ease. AORPA is a lethal condition and 70% of untreated patients are
dead by 6months of age and 80% by 1 year.
Method: We present a 2-month-old male infant (weight: 4.1kg)
referred to our hospital with failure to thrive, tachypnea, tachycar-
dia, cyanosis, cardiomegaly and consolidation of the right upper
lobe in chest X-ray, and palpable liver, with cold extremities.
As the infant was intubated under inotropic support, in the trans-
thoracic echocardiography the right pulmonary artery (RPA)
could not be visualized especially from the short axis view
(Figure 1A,B). The diagnosis of AORPA laterally was suspected
(Figure 1C) and confirmed by CT angiocardiography. (Figure
1D,E). There was also significant right ventricle dilatation, com-
pressimg the left ventricle in systole with an estimated right systolic
pressure of 70–75mmHg. The infant underwent a median sternot-
omy. Severe right ventricular dilatation was prominent and the
RPA originated from the lateral aspect of the ascending aorta
(Figure 1F). PDA was ligated and under cardiopulmonary bypass
the RPA reimplanted to the main pulmonary artery. A PFO was
deliberately left due to the existing high pulmonary artery pressure.
Results: Postoperatively the RPA could be identified to the
expected anatomic location (Figure 1G,H). Inhaled NO started
stopped on postoperative day 11. Postoperative course was stormy
and weaning process from the ventilator remained unsuccessful for
several times. Finally, the infant extubated on postoperative day 25
and discharged on day 40.
Conclusions: AORPA is a rare congenital heart malformation and
needs surgical management. Pathophysiologically, a large left-to-
right shunt from the aorta to the pulmonary circulation is created.
The contralateral lung is therefore subjected to the entire right
ventricular output. This anomaly must be corrected the soon as
possible because can lead to irreversible results.

Keywords: anomalous pulmonary artery, ascending aorta,
congenital heart disease, hemitruncus arteriosus, pulmonary
hypertension
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Figure 1

PP-577
Fungal endocarditis in endocardial pacemaker secondary
to post-surgical intermittent atrio-ventricular block.
report of a case
Veronica Catalina Vasquez1, Carola Cedillo2, Javier Lopez3,
Juan Flores4, Priscila Rodriguez5, Diego Serrano6, Lupe Mora7 and
Carlos Ordoñez8
1Veronica Catalina Vasquez Rodríguez; 2Carola cedillo; 3javier lopez;
4juan flores; 5priscila rodriguez; 6diego serrano; 7lupe mora; 8carlos
ordoñez

Background and Aim: The clinical case of a 5-year-old boy with
congenital heart disease, with a diagnosis of ventricular septal
defect and pulmonary subvalvular stenosis, who underwent total
correction surgery and was discharged without complications, is
described. Six months after surgery, he presented with syncope
and cyanosis twice a week, for which he was analyzed with
Holter monitoring, which concluded complete intermittent
atrio-ventricular block.
A DDR mode endocardial pacemaker was placed, the patient did
not experience syncope again
Method:One month after the pacemaker was placed, he presented
fever with a diagnosis of tonsillitis and revived amoxicillin antibi-
otic treatment for a week, presenting with intermittent fever.
Then, with a diagnosis of sinusitis, he received antibiotics with
cefuroxime for 10 days without improvement, with a fever of

39 degrees persisting without focus, which is why he An
echocardiogram was performed, revealing pacemaker key endo-
carditis at the level of the right atrium. He was hospitalized with
intravenous antibiotics for 18 days without persistent clinical
improvement in fever. The medical meeting indicates the removal
of the pacemaker cables, placing a temporary epicardium pace-
maker. Patient in septic shock, control echocardiogram shows veg-
etations at the level of the tricuspid valve, with antibiotic
vancomycin, meropenen reduces fever to 38.5 degrees.
Contaminated pacemaker cables cannot be cultivated. Patient
continues to have a fever of 40 degrees that does not subside with
paracetamol, fluconazole is started, fever persists, hyporexia. Blood
cultures, stool cultures, and urine cultures were performed with
negative results. culture patient on several occasions with negative
cultures. Central venous catheter culture report indicates Candida
glabrata, management was started with caspofungin, reducing
fever with a control echocardiogram without the presence of
vegetations.
Results: Caspofungin was administered for 40 days and then with
oral treatment. Intermittent atrioventricular block was not evident
on Holter, so the temporary pacemaker was removed.
Conclusions: currently the patient is in sinus rhythm, with func-
tional class I/IV.
Discussion: in the literature review, fungal infection in non-immu-
nosuppressed children is rare. We still do not know whether
conservative or surgical management was ideal.

Keywords: pacemaker endocarditis. heart surgery. complete
atrioventricular block, pediatric cardiology
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Challenges in the diagnosis of critical aortic coarctation: a
multicenter retrospective study in the Lombardy region,
Italy
Mauro Lorito1, Carlotta Sofia Barberis2, Vittoria Garella3, Irene Raso3,
Sara Santacesaria3, Giulia Fini3, Nicola Uricchio4, Giovanna Mangili4,
Stefano Maria Marianeschi5, Italo Francesco Gatelli6, Antonio Saracino7,
Alessandro Varrica1, Alessandro Giamberti1, Gianluca Lista8 and
Savina Mannarino3
1Department of Congenital Cardiac Surgery, IRCCS Policlinico San
Donato, San Donato Milanese, Italy; 2University of Milan, Faculty of
Medicine and Surgery, Milan, Italy; 3Pediatric Cardiology Unit, Pediatric
Department, Buzzi Children’s Hospital, Milan, Italy; 4Cardiac Surgery,
Aziende Socio Sanitarie Territoriali (ASST) Papa Giovanni XXIII,
Bergamo, Italy; 5Pediatric Cardiac Surgery Unit, Grande Ospedale
Metropolitano Niguarda, Milan, Italy; 6Neonatal Intensive Care Unit,
ASST Grande Ospedale Metropolitano Niguarda, Milan, Italy;
7Department of Pediatric and Adult Congenital Cardiology, IRCCS
Policlinico San Donato, San; 8Division of Neonatology, “V.Buzzi”
Children’s Hospital, ASST-FBF-Sacco, Milan, Italy

Background and Aim:Critical aortic coarctations pose a unique diag-
nostic challenge during prenatal ultrasound examinations due to
the absence of reliable indicators. The study aimed to assess the effi-
cacy of prenatal and postnatal screening methods for detecting
critical aortic coarctations in Lombardy.
Method: A multicenter retrospective cohort study conducted
between 2018 and 2021, focusing on newborns born at or beyond
34 weeks of gestational age who underwent surgical or hemo-
dynamic procedures for critical aortic coarctation within the first
30 days of life. The study included isolated aortic coarctations
and those with aortic arch hypoplasia and/or ventricular septum
defects. Complex congenital heart diseases were instead excluded.

S1838 Cardiology in the Young: Volume 34 Supplement 2

(A): Short axis echocardiographic view depicting the main pulmonary artery (MPA). Only the left 
pulmonary artery (LPA) originates from MPA. (B): Long axis view showed a vessel that arose 
lateral and posterior from the ascending aorta. (C): Short-axis view showed a flow in the location 
of the right pulmonary artery but no vessel connected to the trunk of the pulmonary artery. (D): 
CT angiography showed the connection ascending aorta and right pulmonary artery. (E): CT 
reconstruction showed the complete anatomy of malformation. (F): Intraoperative image. (G): 
Postoperative echocardiography showing the good flow pattern through the RPA. (H): 
Postoperative CT showing the good surgical result. RPA is connected to MPA.
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Data from three pediatric cardiac surgery centers were collected
and analyzed for demographics, diagnosis timing, perioperative
factors, and post-procedural outcomes.
Results: Among the 68 neonates, 36 cases (52.9%) received a pre-
natal diagnosis, 22 (32.4%) were diagnosed postnatally but before
hospital discharge, and 10 (14.7%) after hospital discharge.
Diagnoses before hospital discharge resulted from clinical signs
(63.6%), pulsoximetry and perfusion index screening tests
(9.1%), and unrelated echocardiogram indications (27.3%).
Conversely, 50% of diagnoses after discharge occurred in the
emergency room due to acute heart failure and shock. The average
age at diagnosis after discharge was 9 days. Shock rates were lower
in those diagnosed earlier (9.1%) and absent in those with prenatal
diagnosis. Isolated aortic coarctations were more likely to remain
undetected in prenatal diagnosis (59.4%) and before hospital dis-
charge (37.5%), compared to the more complex cases (36.1%
and 2.8%, respectively). Neonates diagnosed postnatally had a
higher need for preprocedural invasive ventilation (34.4% vs.
2.8%) and more frequently underwent emergency surgery
(34.4% vs. 0%).
Conclusions: Diagnosis of critical aortic coarctation remains chal-
lenging, with approximately 50% of cases escaping prenatal detec-
tion, and around 14% remain undiagnosed postnatally. Clinical
signs still play a pivotal role in identifying CoA not detected pre-
natally, especially during the first two weeks of life. Enhanced
screening and diagnostic methodologies are essential to address
these challenges, ultimately improving outcomes and the quality
of life for affected neonates.

Keywords: Aortic Coarctation, Congenital Heart Disease,
Diagnosis, Screening

PP-580
Quality assessment in pediatric cardiology using network
technologies
Wolfgang Wällisch1, Sven Dittrich1, Isabelle Schöffl1, Ari Purbojo2,
Robert Cesnjevar4, Lorenz Kapsner3 and Jonathan Mang3
1Department of Pediatric Cardiology, University Hospital Erlangen,
FAU-Erlangen-Nuernberg, Erlangen, Germany; 2Department of
Pediatric Cardiac Surgery, University Hospital Erlangen, FAU-
Erlangen-Nuernberg, Erlangen, Germany; 3University of Erlangen-
Nuremberg, Erlangen, Germany; 4University Children’s Hospital
Zurich, Zürich, Switzerland

Background and Aim: Multicenter consortia, real-world databases,
networks and voluntary registries have been established with the
purpose of research in a larger scale and generalizability of findings.
The Miracum (Medical Informatics in Research and Care in
University Medicine) consortium has the goal to set up a nation-
wide infrastructure for the secondary use and sharing of health care
data to improve medical care and research.With this new network
technologies and data storage, we aim to implement a robust algo-
rithm to process information on clinical outcome and quality
assessment for pediatric cardiovascular patients treated in our
hospital.
Method: Patients who had undergone cardiac surgery in our
department in the years 2011 to 2020 were included in the analysis
when aged<18 years. CHDwas classified in four cardiac diagnosis
groups (uncomplicated biventricular, complex biventricular,
univentricular group I and II) defined by both OPS and ICD
codes. We evaluated pre-operative, demographic (i.e. weight,
age, presence of chromosomal abnormalities or concomitant

malformations), peri-procedural (i.e. aortic cross clamp and bypass
time) and post-surgical risk factors such as inflammatory and renal
markers for the primary outcome mortality.
Results: A total of 1693 patients with 2146 hospitalization encoun-
ters were included. Heart disease groups comprised uncomplicated
biventricular with 1254 (58.4%), complex biventricular with 603
(28.1%), univentricular stage I with 98 (4.6%) and univentricular
stage II and III with 191 (8.9%) surgeries. Most significant risk fac-
tors for increased mortality were weight <2500g (HR 11.96;
p<0.001), creatinine-ratio (HR 2.81;p<0.001) post-surgical leu-
kocyte count <4000/μl (HR 3.28;p<0.05) and concomitant mal-
formations as well as chromosomal abnormalities. Lower values of
the ratio aortic clamp time/bypass time were
strongly associated with reduced mortality (HR 0.04, p<0.01).
Conclusions:Using data integration, we were able to get data assess-
ment on a larger scale. Our analysis confirmed known non modi-
fiable risk factors for increased mortality such as weight and
chromosomal abnormalities. Interestingly, laboratory parameters
such as leukocytopenia or creatinine-ratio showed a high predic-
tive value.We understand our analysis as preparatory ground work
for pooling data across different centres in a privacy–preserving
manner by utilizing established infrastructure of the German
Medical Informatics Initiative.

Keywords: Data integration, congenital heart surgery, quality
assessment

PP-581
Preoperative assessment of left ventricular degeneration in
late presenters with dextro-transposition of great arteries
with intact ventricular septum
Yangxue Sun, Chuhao Du, Jie Dong, Jun Yan and Hongwei Guo
Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese
Academy of Medical Sciences and Peking Union Medical College

Background and Aim:This study aims to investigate the pathogenesis
of left ventricular degeneration in pediatric patients with dextro-
transposition of the great arteries with intact ventricular septum
(dTGA-IVS). Additionally, a comparative analysis of two treat-
ment strategies for late-presenting cases of dTGA-IVS was con-
ducted to assess the predictive value of preoperative
echocardiography on left ventricular degradation.
Method: A retrospective analysis was performed on a cohort of 76
children with dTGA-IVS who underwent their first operation at
an age greater than 28 days. The patients were divided into two
groups: a two-stage aortic switch operation (ASO) group
(n=38) and a one-stage ASO group (n=38). Baseline data, includ-
ing left ventricular end-diastolic diameter (LVEDD), presence of
patent ductus arteriosus (PDA), effective diameter of the atrial sep-
tal defect (ASD), and ventricular septal position, were collected
and analyzed to compare the two groups.
Results: The study included 76 children, comprising 48 males
(63.2%) and 28 females (36.8%), with a median age of 3.9 months
(ranging from 31 days to 7 years). The average weight was 6.49
±3.43 kg. Significant differences were observed between the
groups in terms of intraoperative measurement of left ventricular
systolic pressure/right ventricular systolic pressure (P=0.002) and
effective shunt diameter of the atrial septal defect (P=0.001).
Age, weight, and effective shunt diameter of the atrial septal defect
at the time of surgical treatment were significantly negatively cor-
related with left ventricular systolic pressure/right ventricular sys-
tolic pressure.
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Conclusions: Preoperative evaluation plays a crucial role in selecting
appropriate surgical strategies for children with delayed treatment
for dTGA-IVS. Age, weight, and preoperative echocardiographic
measurement of the effective shunt diameter of the atrial septal
defect are significantly associated with the actual left ventricular
functional status in children with dTGA-IVS.

Keywords: dTGA-IVS, arterial switch operation, late presenters,
echocardiogram.

PP-582
The management and outcome of children with congeni-
tally corrected transposition of the great arteries: a single
center experience
Yazeed Alahmed1, Ibrahim J Alibrahim2, Abdulraouf M Jijeh2,
Ahmed Aljadoa2, AbdulsalamMAlsaiad2, Mesud TYelbuz2,Mohamed
S Kabbani2, Abdullah A Alghamdi2 and Fahad Alhabshan3
1Department of Pediatrics, College of Medicine, Qassim University,
Qassim, Saudi Arabia; 2Department of Cardiac Sciences, Ministry of the
National Guard - Health Affairs, Riyadh, Saudi Arabia; 3King Saud bin
Abdulaziz University for Health Sciences, Riyadh, Saudi Arabia

Background and Aim: To compare the outcomes in patients with
congenitally corrected transposition of the great arteries
(ccTGA) who were offered different surgical management
strategies.
Method: Retrospectively, we included all patients in our centre
from 2000 till 2020 diagnosed with ccTGA. The cohort was
divided into 4 groups: (1) Patients with systemic right ventricle;
(2) Patients with anatomic repair (in form of an atrial and arterial
switch, or atrial switch and Rastelli operation); (3) Patients with
one and a half ventricle repair (hemi-Mustard type) and bidirec-
tional cavopulmonary connection and placement of right ventricle
to pulmonary artery conduit; and (4) Patients with single ventricle
who were not suitable for biventricular repair
Results:The study included 42 patients with ccTGA. In thirty-nine
patients (93%) ccTGA was associated with other congenital heart
defects. Group 1 (systemic right ventricle) had 16 patients (38%);
seven of them underwent pulmonary artery banding (PA) with
improvement in tricuspid valve regurgitation (TR) in four
patients. Group 2 (anatomic group) and group 3 (one and half ven-
tricle repair) had three patients (7%) each. Group 4 (Single ven-
tricle palliation) consisted of 17 patients (40%); 15 of them
(88%) completed total cavopulmonary connection (TCPC).
Three early mortalities (7%) were recorded.
Conclusions: PA banding may improve the TR in patients with
ccTGA. Patients who underwent anatomical repair (Rastelli type)
or one and a half ventricle repair (hemi-Mustard type) showed
good outcome with satisfactory biventricular function. Follow

up of our managed patients by an individualized plan demon-
strated satisfactory outcome.

Keywords: Congenitally corrected transposition of great arteries
(ccTGA), single ventricle palliation, pulmonary artery band.

PP-583
Factors affecting fontan-patients length of stay:
Single-center study
Yuliya Pozniak1, Elshad Bairamov1, Ihor Lebid1, Nadiia
Rudenko Rudenko2 and Illya Yemets2
1Ukrainian Children`s Cardiac Center, Kyiv, Ukraine; 2Ukrainian
Children`s Cardiac Center, Kyiv, Ukraine, Shupyk National Healthcare
University of Ukraine Kyiv, Ukraine

Background and Aim: Patients with functional single ventricle
undergoing the Fontan procedure, in modification total cavopul-
monary connection (TCPC) consume considerable resources. The
purpose of this study is to evaluate preoperative risk factors for
longer hospital stay (LOS) and to describe the perioperative course
at a single institution over a 12-year period.
Method:Out of 137 patients, 134 (97.8%) were discharged, hospital
mortality was 2.2% (n=3). The number of patients with the LOS
for more than 30 days was 11 % (n =15). 126 (92%) patients with a
follow-up period from 6 months to 12 years were evaluated, an
average of 46.8±18.4 months (3.9±1.5 years). The most frequent
late complication was recurrent pleural effusion (n=7, 5%). This
complication caused an early readmition on 3.7 ±10.2 (from 1.0
to 6.0) months after discharge. LOS were associated with func-
tional changes in TCPC circulation and/or nonoptimal hemo-
dynamic characteristics.
Results: Complicated early postoperative course was observed in
63 (47%) patients. The most common complications were pro-
longed effusion (n=27, 20.2%), rhythm disturbances (n=19,
14.6%) and LOS (n=6, 4.6%). Lower levels of preoperative oxygen
saturation, heterotaxy syndrome, right ventricular morphology,
LCO requiring prolonged inotropic support (> 3 mcg/kg/
min>3 days), as well as lower of total plasma protein level in
the first days after TCPC (<60 g/l) were significant risk factors
for prolonged effusion. The uncomplicated course of the late post-
operative period was noted in 85.7% (n = 112) cases. Deaths in the
long term after TCPC were not observed. The 12-year survival
rate was 97.7%.
Conclusions: Preoperative hemodynamic characteristics and ven-
tricle function was the major determinants of postoperative mor-
bidity and mortality.

Keywords: Single ventricle, Fontan-procedure, total cavopul-
monary connection, postoperative length of stay.
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Challenges of the surgical treatment of complicated
melody valve endocarditis in a small national center
Kristina Krzelj1, Dora Bartonicek2, Daniel Dilber2, Hrvoje Gasparovic1,
Darko Anic1, Drazen Belina1 and Zeljko Duric1
1Department of Cardiac Surgery, University Hospital Center Zagreb,
Zagreb, Croatia; 2Department of Pediatric Cardiology, University
Hospital Center Zagreb, Zagreb, Croatia

Background and Aim: The Melody valve (Medtronic Inc.,
Minneapolis, USA) is one of the two currently available prosthetic
valves for percutaneous pulmonic valve implantation. The inci-
dence of Melody valve endocarditis (MVE) is 1.3%–9.1% per
patient-year. There are no evidence-based guidelines for the man-
agement of MVE. The majority of MVEs that conservatively
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Figure 1: A flow chart demonstrating the overall management strategy of ccTGA BTT shunt: 
Blalock-Thomas-Taussig shunt, ccTGA: Congenitally corrected transposition of great arteries, 
LV: Left ventricle, PA: Pulmonary artery, PDA: Patent ductus arteriosus, RV: Right ventricle. 
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cannot be controlled undergo surgery. The surgical approach and
choice of the conduit to replace infected pulmonary valve prosthe-
sis still depends on surgeons’ preference, because there are no clear
recommendations regarding this issue. Another important issue the
small national centers confront is the rapidly progressive disease
necessitating the decision to transfer the patient to a more experi-
enced foreign center or perform urgent surgery in their homeland.
Our two case reports aim to show that challenging cases ofMVE in
the pediatric population may be successfully treated using homo-
graft in a smaller national center.
Method: Patient 1 (17-year-old male) and Patient 2 (11-year-old
male) underwent urgent surgery owing to the rapidly worsening
MVE in the Croatian pediatric cardiac surgery center. Both
patients underwent the total correction of Tetralogy of Fallot in
early childhood. The Melody valve implantation was performed
owing to pulmonary stenosis 13 months prior in Patient 1, and
17months prior in Patient 2. Both patients had blood cultures pos-
itive for Staphylococcus aureus, were unsuccessfully treated with
combined target antibiotic therapy and developed acute severe
right heart failure. Patient 2 had a mediastinal abscess as well
and was mechanically ventilated before surgery. Our heart team
estimated the patients as candidates for urgent surgery that cannot
be transferred to a more experienced foreign center.
Results: The Melody valve explantation and reconstruction of the
RVOT using pulmonary homograft was performed in both
patients. The postoperative course went uneventfully and both
patients were discharged home.
Conclusions: High-risk surgical candidates with MVE may be suc-
cessfully treated in smaller national centers. The scarcity of guide-
lines regarding surgical treatment and the shortage of homografts
for RVOT reconstruction are ongoing challenges. Improvements
in tissue engineering and valves of new generations might decrease
the risk of endocarditis among patients with implanted pulmonary
valve.

Keywords: Melody valve, endocarditis, surgery, challenges
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Electrocardiogram interpretation in the paediatric emer-
gency department: Are we systematic?
Laura Vargas Pons1, Sílvia Yévenes Ruiz1, Abel Martínez Mejías2 and
Sílvia Riera Rubió2
1Pediatric Cardiology Unit, CST -Hospital de Terrassa, Terrassa, Spain;
2Pediatric Department, CST - Hospital de Terrassa, Terrassa, Spain

Background and Aim: Electrocardiogram is a basic and accessible test
in clinical practice, since it is a cheap, quick, non-invasive and
reproducible procedure. Its interpretation must be standardized
and adapted to the pediatric patient. The aim of this study is to
evaluate how interpretation of the electrocardiogram performed
in a pediatric emergency department is done and how it is reflected
in medical reports.
Method: Retrospective, descriptive, observational study including
all eligible visits to the emergency department who attended for

chest pain, palpitations, syncope, dizziness and seizures from
2019 to 2022. Cases in which an electrocardiogramwas performed
were selected. Clinical records were reviewed for demographic
data, electrocardiogram description and the outcomes of the visit.
Results: 529 patients were included (266male/263women), with a
median age of 11.2 y/o (SD 4). More than a half of the patients
presented with chest pain (52.4%), syncope (24.8%) and seizures
(11.2%).Most of the patients were discharged, 28 of them required
admission to the hospital and 49 were referred to the outpatient
cardiology clinic. 231 ECG (43.7%) were described by pediatric
consultants while 298 (56.3%) were described by resident doctors.
In more than 80% of medical reports it is reported: type or rythm,
heart beat, QRS complex duration, PR interval duration, QTc
duration and the presence (or not) of abnormalities in repolarisa-
tion. On the other hand, the presence (or not) of Q pathological
waves, signs of hypertrophy, pre-excitation, signs of auricular
growth and the presence (or not) of ectopic beats are reflected
in less than 10% of the ECG (Table 1).
Resident doctors describe more frequently almost all items evalu-
ated (Table 2), being these results statistically significant.
Conclusions: ECG are differently evaluated depending on who
describes them. There is a statistical difference between resident
doctors and consultants in almost all items. ECG description must
be systematic and accounted for from the beginning of medical
teaching, in order to correctly interpret the test and to benefit
the medical approach of the patients.

Keywords: electrocardiogram, systematic description
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Table 1. ECG items interpretation Table 2. Differences on items description between 
consultants and resident doctors
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Management of paediatric heart disease in low-income
countries; sudan as the example: the challenges and the way
forward, the role of visiting teams
Osama Elshazali1, Murtada Ibrahim2 and Abdelmoniem Elseed1
1Department of Paediatrics. University of Khartoum, Sudan; 2Ahmed
Gasim Paediatrics Hospital, Khartoum North,Sudan

Background and Aim: Heart disease in children is a big burden on
health care systems globally but it is an even bigger challenge in
Low income countries (LICs) as acquired heart disease such as
Rheumatic heart disease and cardiomyopathy are more prevalent
in LICs
Method: We have reviewed the children cardiac cases in Sudan in
2021 that needed to have intervention locally or abroad. The find-
ing of the reviewwas shared with the senior paediatric cardiologists
and paediatric cardiac surgeons using the Nominal Group
Technique to reach a consensus about the state of the cardiac ser-
vices for children.
Results: During the study period, 150 children had interventional
cardiac catheterisation procedures and 104 children had paediatric
cardiac surgery; The waiting list time for cardiac surgery was 14
months and 155 children had sent abroad for further management.
Of those children who underwent procedures in Sudan, 72 pro-
cedures were done by visiting teams.
Conclusions: Expert group Finding: Challenges: • Economic and
financial resources • Health care system challenges - Availability
- Accessibility - Affordability • Training and brain drain •No reli-
able data The way forward • Influencing decision makers and stake
holders • Innovative way of financing • Partnership model -Private
sector -Non-profit organisation and International organisations
• Establishing Centres of excellence and making use of
visiting teams Visiting teams can help enormously in providing
training for the local team and reduce the need for the patients
to travel for treatment and for the medical staff to travel for train-
ing. Centres for excellence can start the services with visiting teams
and this could develop to embedded team. The model of the visit-
ing team should be a win-win situation for all the stakeholders,
namely the patients, the local staff and the visiting team.
Capacity building toward the ultimate goal of self-sufficient
LICs programs will require a paradigm shift in the recognition
by leadership, greater collaboration among stakeholders, encour-
agement of data sharing, and research development. In conclusion
Providing paediatric cardiac services is a challenge to LICs, visiting
teams can fill the gap in the short-term and help with the long-
term development of the services by capacity building.

Keywords: cardiac, services, Low income countries, visiting
teams

PP-588
CICU nurse shadowing programme: exploring new ways
of learning in paediatric cardiac intensive care (A Pilot
Study)
Ronel Talker
Paediatric Intensive Care Unit, Royal Brompton Hospital, London, UK

Background and Aim: Holistic and multi-disciplinary care within
paediatrics & intensive care is widely valued, and the complex
environment of the cardiac intensive care unit (CICU) is no
exception. The role of the CICU bedside nurse is vast and crucial
to a child’s journey. The primary aim of this pilot study was to

launch a shadowing programme involving cardiac intensive care
doctors, adding a new dimension to their education, improve con-
fidence in troubleshooting bedside problems, enhance team cohe-
sion and eventually improve patient care.
Method: During a 6-month rotation, CICU senior house officers
(SHO), registrars and consultants had an opportunity pre-allocated
for a day of ‘Nurse Shadowing’. A specific timetable, devised in
combination with CICU Nurse Educators, allowed supervised
experience in caring for patients, assisting in drug checks, and
attending nursingmeetings, with an optional list of skills to observe
(e.g. priming an ECMO circuit). The impact of the pilot pro-
gramme was analysed using anonymised questionnaires with
Likert-scale questions (1 = not confident, 5 = very confident),
assessing their confidence in suggested skills before and after – a
mean improvement for each skill was then calculated.
Supervising nurses also completed a questionnaire to evaluate their
experience of the programme.
Results: 12 doctors were enrolled in the programme (5 SHOs, 6
registrars, 1 consultant). 12/12 (100%) of doctors would recom-
mend the programme to future trainees, and 11/12 (91.6%) felt
it improved their team-working and relationship with the nursing
team. The three most valuable skills for trainees were preparing
inotropic and intravenous infusions (+2.5), using infusion pumps
(+2.3) and ventilator set-up (+1.9). Certain skills however, such
CVVH and iNO set-up were less frequently observed. Thirteen
CICU nurses were involved, and 13/13 (100%) agreed or strongly
agreed that participation was enjoyable, improved their rapport
with the doctors and that the programme would improve overall
CICU patient care. There was no feedback to suggest that the pro-
gramme was detrimental to either team member or patients.
Conclusions:This small-scale pilot programme has shown that nurse
shadowing on a Paediatric Cardiac ICU can have promising
impacts on paediatric medical education, as well as team cohesion
and patient care, based on our staff’s experiences.

Keywords: Paediatric cardiac intensive care, CICU, nursing,
shadowing, education, teamwork

Figure 1
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An example of suggested skills and competencies for CICU doctors to observe and perform 
whilst shadowing
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The pediatric aortopathy connection: A provincial patient
and family networking and educational event for inherited
aortopathies
Sabine Lague1, Leslie Raffin2, Pascal Bernatchez3, Alison Castle4,
Winnie Chung5, Astrid De Souza2, Karen Lecomte6, Karen Lyons7,
Gnalini Sathananthan6, Heather Stephenson2 and Shreya Moodley2
1Department of Pediatrics, BCChildren’s Hospital, Vancouver, Canada;
2Children’s Heart Centre, BCChildren’s Hospital, Vancouver, Canada;
3Faculty of Medicine, University of British Columbia, Vancouver,
Canada; 4Department of Genetics, BC Children’s Hospital, Vancouver,
Canada; 5Department of Psychology, BC Children’s Hospital,
Vancouver, Canada; 6Division of Cardiology, St. Paul’s Hospital,
Vancouver, Canada; 7Department of Radiology, BC Children’s
Hospital, Vancouver, Canada

Background and Aim: Inherited aortopathies include syndromic
(e.g. Marfans, Loeys-Dietz, vascular Ehlers Danlos) and nonsyn-
dromic heritable conditions that affect the aorta with an increased
risk for aortic root dilation and dissection. These conditions often
require specialized care addressing medical and surgical manage-
ment, emergency preparedness, family planning, genetic testing,
and lifestyle. Multiple subspecialists may additionally be required
in syndromic diagnoses.
Such chronic medical conditions can be isolating, especially when
there are heritable implications or a risk of sudden events. Families
frequently disclosed feeling isolated, wanting opportunities to
meet others and learn about their condition, inspiring this project.
Our goal was to create a province-wide patient and family net-
working and educational event for families impacted by inherited
aortopathies.
Method: 1) Event organization: Our organization committee was
comprised of patient/family representatives, physicians (adult
and pediatric cardiology, genetics, radiology), allied health (nurs-
ing, psychology, physiotherapy), and researchers. We held meet-
ings to determine goals and objectives, educational topics,
fundraising, and event logistics.
2) Needs assessment: Participants completed pre-conference ques-
tionnaires with demographic and qualitative questions, and nine
Likert scale questions (5=strongly agree) regarding medical under-
standing, desire to meet others, and sense of empowerment and
connection.
3) Quality improvement: Attendees completed post-question-
naires of the same Likert questions, and qualitative questions for
event improvement.
Results: We created the Pediatric Aortopathy Connection (PAC),
a single day, province-wide patient and family education and net-
working event for people impacted by inherited aortopathies.
1) Needs assessment: Pre-conference responses from 30 families
(N=44 adults, N=37 children) represented a breadth of condi-
tions: Marfans (N=40), Loeys-Diez (N=28), and other (N=13).
Results outlined below.
2) Content: PAC consisted of sessions for education (3D aortic
models, genetics, radiology, ophthalmology), mental health (tail-
ored by age), networking, healthy living, patient testimonials, and
medical Q&A panels.
3) Quality improvement: 44 participants attended. Comparing
pre- and post-conference responses there was increase in under-
standing (3.5+/-1.0 to 4.5+/-0.5), empowerment (3.5+/-0.8 to
4.6+/-0.2), and sense of connection (2.0+/-1.6 to 4.5 +/-0.5).

Conclusions: PAC, our inaugural province-wide patient/family
networking and education event for inherited aortopathies, suc-
cessfully enhanced knowledge, sense of connection, and empow-
erment for our families. We hope to hold this event biennially,
expanding interprovincially and virtually to increase accessibility.

Keywords: Aortopathy, aorta, congenital heart disease, Marfans,
pediatric cardiology
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Twinning international paediatric cardiology fellowship
programs: A transformative educational experience with
potential for global adoption
Sean T Kelleher1, William B Kyle2, Daniel J Penny2, Lars Nolke3,
Hugh D Allen2 and Colin J Mcmahon4
1Department of Paediatric Cardiology, Children’s Health Ireland at
Crumlin, Dublin, Ireland; 2Department Pediatric Cardiology, Texas
Children’s Hospital, Houston, USA; 3Department of Congenital
Cardiothoracic Surgery, Children’s Health Ireland at Crumlin, Dublin
Ireland; 4Department of Paediatric Cardiology, Children’s Health Ireland
at Crumlin, Dublin, Ireland; UCD School of Medicine, Dublin, Ireland;
Maastricht School of Health Professions Education, Maastricht,
Netherlands

Background and Aim: Over the last decade, education and training
in paediatric cardiology has undergone a disruptive transformation.
Trainees experience considerable stress achieving all the compe-
tencies required to become a competent paediatric cardiologist.
A twin program of education between Texas Children’s
Hospital (TCH), Houston, Texas and Children’s Health Ireland
(CHI) at CrumlinDublin was developed in 2020. It centres around
co-chaired educational sessions conducted on a two monthly basis
in webinar format. It is intended to; provide informative content,
highlight challenges in practice and training internationally, and
foster collaborative research. The aim of this study was to evaluate
the utility of the program as perceived by trainees.
Method: Individuals were eligible to participate in the study if they
were in fellowship or higher specialist training in paediatric cardi-
ology in either institution and, had attended at least one session. In
total 6 participants from CHI and 20 from TCH were invited to
participate. A questionnaire was administered online using closed
and open-ended questions related to demographic information,
utility of joint sessions, practice variation and clinical uncertainty,
challenges and limitations of the program, and educational expe-
riences of fellows. Quantitative and exploratory qualitative analy-
ses were used on the closed and open-ended questions
respectively.
Results: Fourteen fellows (n=10 from TCH, n=4 from CHI) par-
ticipated in the study yielding a participation rate of 54%. Mean
attended sessions was 5.25 (SD 3.2). 93% found the sessions educa-
tionally useful. The highest rated sessions highlighted complex
management decisions, clinical uncertainty, and practice variation
between the two institutions. Free text commentary revealed that
working in a field with limited randomized control trial evidence
was a major source of uncertainty for fellows. Highlighted areas for
improvement were allocating time for sessions (50% found it dif-
ficult to attend due to time conflicts); encouraging collaborative
research between the institutions and utilisation of technology-
enhanced learning solutions. 86% agreed that this model of learn-
ing could be extrapolated internationally.

57th Annual Meeting of the AEPC S1843

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Conclusions: This pedagogical model could be replicated across
multiple international paediatric cardiology units and facilitate
“collaborative learning” among centres across the globe.
Furthermore, this novel educational model could also be adopted
by other medical specialities.

Keywords: education, twinning, online, technology-enhanced
learning, global, collaboration

Fetal Cardiology

PP-592
Examining the ascending aorta-ivc relationship during
fetal echocardiography to enhance prenatal diagnosis of
cardiac conotruncal anomalies
Lital Gordin Kopylov1, Ron Maymon1, Tali Yeger1, Ran Svirsky2 and
Arie Herman1
11Obstetrical Unit, Shamir Medical Center (formerly Assaf Harofeh
Medical Center), Zerifin, Israel, affiliated to the Faculty of Medicine, Tel
Aviv University, Tel Aviv, Israel and Faculty of Medicine, Tel Aviv
University, Tel Aviv, Israel; 2Department of Obstetrics and Gynecology,
Genetic unit, Samson Assuta Ashdod University Hospital, Ashdod, Israel
and Faculty of Health Sciences, Ben-Gurion University of the Negev,
Be’er Sheva, Israel

Background and Aim: The diagnosis of conotruncal cardiac anoma-
lies (CTA) still presents challenges during fetal echocardiography.
This report describes a novel methodology attempting to enhance
CTA detection that examines the relationship between the
Inferior Vena Cava (IVC) and the Ascending Aorta (AAo) on
the routinely obtained parasagittal aortic arch view.
Method: This retrospective case-control study was carried out on
pregnant women referred for fetal echocardiography for the
common indications. A parasagittal view of the aortic arch which
includes the upper portion of the IVC was routinely obtained and
the images were archived. For the present study, we extracted this
archived view and reevaluated it in 20 fetuses with CTA in com-
parison with 40 normal controls at a similar gestational age (GA).
The calculation was performed by extending straight lines upward
in continuationwith the IVCwalls towards the AAo upon the par-
asagittal aortic arch view. Once those lines were situated in
between the lateral walls of the AAo at the level of the aortic root,
the percentage of overlap between the inner extended IVC line to
the AAo lateral wall divided by the AAo diameter, just above the
aortic valve, was calculated. In case those lines were not situated
between the AAo lateral walls we defined the AAo-IVC overlap
as zero.
Results: The CTA group included 4 cases of transposition of great
arteries (TGA), 5 cases of Tetralogy of Fallot (TOF), 9 cases of
double outlet right ventricle (DORV), 1 case of malposition of
the great arteries and 1 case of truncus arteriosus (TA). While in
19 out of the 20 cases in the CTA group there was no AAo-
IVC overlap, all cases in the control group exhibited a pronounced
degree of overlap (median 73 (IQR 60.5-87.25)). It should be
noted that, in the control group, the degree of overlap exhibited
a moderate negative correlation with GA (r = -0.46, p = 0.003).
Conclusions: CTA may be associated with lack of overlap of the
IVC continuation and the AAo as demonstrated during fetal echo-
cardiography when obtaining a standard parasagittal aortic arch
view. This initial observation deserves further detailed evaluation.

Keywords: Fetal cardiology, Conotruncal cardiac malformations,
Fetal echocardiography

PP-593
Utilizing chatgpt to facilitate referrals for fetal
echocardiography
Lital Gordin Kopylov1, Itai Goldrat1, Ron Maymon1, Ran Svirsky2,
Yifat Wiener1 and Eyal Klang3
1Obstetrical Unit, Shamir Medical Center (formerly Assaf Harofeh
Medical Center), Zerifin, Israel, affiliated to the Faculty of Medicine, Tel
Aviv University, Tel Aviv, Israel and Faculty of Medicine, Tel Aviv
University, Tel Aviv, Israel; 2Department of Obstetrics and Gynecology,
Genetic unit, Samson Assuta Ashdod University Hospital, affiliated to the
Faculty of Health Sciences, Ben-Gurion University of the Negev, Be’er
Sheva, Israel, and the Faculty of Health Sciences, Ben-Gurion University
of the Negev, Be’er Sheva, Israel; 3Sami Sagol AI Hub, ARC, Chaim
Sheba Medical Center, Tel Hashomer, Israel and Faculty of Medicine, Tel
Aviv University, Tel Aviv, Israel

Background and Aim:OpenAI’s GPT-4, an AI, is being extensively
explored as a potential decision support tool in medicine. This
study evaluates its accuracy in streamlining referrals for fetal echo-
cardiography (FE), aiming to enhance early diagnosis and out-
comes for congenital heart defects, a major contributor to infant
morbidity and mortality.
Method:We collected retrospective data from FE at our institution,
reviewed independently by pediatric cardiologist and gynecologist
(human experts (HEX), and GPT-4, following established guide-
lines. We assessed agreement on referral necessity between HEX
and AI, with HEX reviewing disagreements.
Results: Among 59 fetal echocardiograms (61 fetuses), 50.8% were
deemed normal, 27.9% minor congenital heart defects (CHD),
and 18.0% major CHD by cardiologist. Recommendations for
fetal echocardiography were made by a cardiologist in 47.5%,
gynecologist in 49.2%, and AI in 59.0% of cases. Table 1 compares
AI recommendations to actual FE results, revealing accuracies of
81.0% for cardiologist and 80.0% for gynecologist in AI versus
human recommendations (p < 0.001). For minor CHD cases,
HEX and AI recommended FE in 47.1% and 64.7%, respectively.
For major CHD cases, HEX and AI referred all cases and 90.9%,
respectively.
Conclusions: Assessing AI’s accuracy in fetal echocardiography (FE)
indications, we observed moderate agreement with medical
professionals and high overall accuracy, despite a persistent 20%
gap in recommendations between AI and human experts
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Degree of AAO-IVC overlap - calculation over a normal control case.
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diameter IVC-AAo overlap (percentages) 3/4x100.
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(HEX). Notable discrepancies stemmed from context misunder-
standings, data misprocessing, and AI’s lack of specialized medical
knowledge, leading to ambiguity in input interpretation.While AI
excels in natural language processing, it struggles with medical
nuances, prompting the need for guidance from clinical guidelines.
To address this, specific guidance for searching and referencing
medical concepts is essential. Despite missing one major CHD case
(9%), AI identified 65% of minor CHD cases compared to HEX’s
47%. The study suggests AI as a valuable decision aid tool for cli-
nicians, but recommends careful review by clinicians and antici-
pates improvements in AI usability and safety.

Keywords: Fetal echocardiography, Artificial intelligence, Fetal
cardiology.

PP-594
Fetal 4D flow cmr improves prediction for a restricted
inter-atrial septum in transposition of the great arteries
Rawan Abuzinadah1, Marie Wray2, Shuba Barwick2, Elspeth Brown2,
Ning Jin3, David A Broadbent4, Chris Oakley2 and Malenka M Bissell1
1Department of Biomedical Imaging Science, University of Leeds, United
Kingdom; 2Department of Paediatric Cardiology, Leeds Teaching
Hospitals NHS Trust, United Kingdom; 3Siemens Medical Solutions
USA, Chicago, United States; 4Department of Medical Physics, Leeds
Teaching Hospitals NHS Trust, United Kingdom

Background and Aim: Developments in the acceleration of both
acquisition (compressed sensing(CS)) and post-processing, as well
as in Doppler ultrasound (DUS) based fetal cardiac gating (Smart-
sync, Northh Medical, Hamburg, Germany), have recently
improved the practical feasibility for performing 4D Flow
Cardiovascular Magnetic Resonance (CMR) prenatally.
Especially in later gestation, echocardiographic views can be lim-
ited and fetal CMR can add valuable information to aid perinatal
care.
This pilot study aims to assess the added diagnostic value of fetal
CMR in predicting a restricted intra-atrial septum (IAS) in trans-
position of the great arteries (TGA).
Method: 8 pregnant womenwere prospectively recruited from fetal
cardiology clinics and underwent fetal CMR at a median gestation
35+2 weeks (range 34+2 – 36+1 weeks) on a 1.5T or 3T clinical
scanner (MAGNETOM Soa and Prisma, Siemens Healthineers
AG., Erlangen, Germany). DUS was used for cardiac gating.
The CS 4D Flow CMR (acquired resolution 1.5mm) research
sequence used for flow assessment has been extensively validated
in neonates. Analysis was completed using commercially available
analysis software (PIE medical imaging software, CASS, The
Netherlands). Ratio of Tricuspid:Mitral valve inflow (TV:MV)
was used as a surrogate for IAS flow. Direct flow assessment of
the IAS was also attempted.
Results: The CMR scan was well tolerated by all 8 women. 4D
FlowCMRassessment was successful in 7/8 fetuses. In the remain-
ing one, 2D flow was used for analysis. Quantification of the direct
flow across the IAC was only possible in 5/8 cases.
5/8 cases required emergency septostomy. Echocardiographic
assessment only raised concerns with a restricted IAS in 2/5 cases.
TV:MV inflowwas>1.5:1 in all cases that needed emergency sep-
tostomy and <1.5:1 in all cases not requiring septostomy.
Furthermore, the 2 cases with the most significant desaturations
of <20% after delivery correlated with the highest TV:MV ratio
of over 1.8:1.

Conclusions: This pilot study suggests that TV:MV inflow ratio of
>1.5:1 is indicative of IAS restriction with >1.8:1 likely severe
restriction.

Keywords:Transposition of the great arteries, fetalMRI, 4D flow
MRI
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Management and outcome of hydrops fetalis in the setting
of fetal atrial flutter a 4 cases study
Manel Charfi, Amel Ben Hmed, Nedia Kolsi, Rania Gargouri,
Chiraz Rguaieg, Amina Abdennadher, Dhouha Kammuon, Afef
Ben Thabet, Laila Abid and Nedia Hmida
departement of cardiology an neonatology,HEDI CHAKER hospital,
SFAX, TUNISIA

Background and Aim: Fetal atrial flutter is a rare condition. It can be
life-threatening as it can lead to fetal heart dysfunction, hydrops
fetalis and even fetal demise. This study aims to highlight the dif-
ficulties in the management of fetal atrial flutter complicated with
hydrops fetalis
Method: It’s a retrospective study of all cases of documented
hydrops fetalis complicating a fetal atrial flutter hospitalized in
the neonatal intensive care unit of Sfax between January 2004
and November 2023.
Results: We registered 4 fetuses diagnosed prenatally with atrial
flutter complicated with hydrops fetalis. A male predominance
was observed with a sex ratio of 3. Prenatal diagnosis was made
in all cases by fetal echocardiography. It was indicated because
of hydrops fetalis in all cases. Intrauterine treatment was adminis-
tered in all cases. It was based on amiodarone in one case, digoxin
in two cases and digoxin associated with sotalol then relayed by
flecainide in one case. After birth, all newborns showed signs of
heart failure. The diagnosis was confirmed in all cases by postnatal
electrocardiogram. Echocardiography was performed for all
patients. It showed severe persistent pulmonary hypertension
and biventricular dysfunction in one case. It was normal in the
other three cases. The first line treatment was amiodarone. An
external electric conversion was required in 2 cases. The mean
age of conversion to sinus rhythm was 4 days [1 to 9 days]. The
outcome was favorable in 3 newborns. One newborn died on
day 4 of life, despite conversion to sinus rhythm after an external
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electric conversion on day one of life. He was born at 30 gesta-
tional weeks. He presented with severe hydrops fetalis, heart fail-
ure and persistent pulmonary hypertension. He required
immediate mechanical ventilation, administration of vasoactive
drugs and iterative ascites drainage. No recurrence of the flutter
was observed in the surviving infants with a mean follow-up of
2 years.
Conclusions: Despite the possibility of intrauterine therapy, the
management of fetal atrial flutter remains challenging; especially
when it is complicated with hydrops featlis. The outcome depends
on the prompt of diagnosis and management, which must be
multidisciplinary.

Keywords: fetal, flutter, tachycardia, cardioversion

PP-596
Placental vascular malperfusion abnormalities in fetuses
with congenital heart diseases
Marco Masci1, Luciano Pasquini2, Maria Carolina Colucci1, Cosimo
Marco Campanale1, Valeria Donato1, Patrizio Moras1 and Yeva Guk1
1Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome,
Italy; 2Department of Women, Children and Public Health, Fondazione
Policlinico Universitario A. Gemelli IRCCS, Rome, Italy

Background and Aim: Placental Anomalies are a common occur-
rence during pregnancy and can significantly affect the health of
the fetus. Congenital heart defects (CHD) are among the most
prevalent congenital anomalies that can impact fetal cardiac devel-
opment. Recent studies have suggested a potential correlation
between placental anomalies and the development of CHD, high-
lighting the possibility of an interaction between these two con-
ditions. Understanding this relationship could provide valuable
insights for early diagnosis, monitoring, andmanagement of CHD.
The objective of our study is to assess the presence of macroscopic
and microscopic placental anomalies in a cohort of pregnancies
complicated by fetuses with CHD.
Method: This is a retrospective single-center study conducted from
March 2021 to October 2023. Ninety-five placentas from fetuses
affected byCHDwere collected and analyzed. These samples were
examined by a single pathologist following the criteria outlined in
the Amsterdam Placental Workshop Group Consensus Statement.
When the delivery occurred in other centers, the placentas were
transported in order to be analyzed by the same operator. The con-
sidered pathologies include maternal vascular malperfusion
(MVM), fetal vascular malperfusion (FVM), and combined mater-
nal-fetal vascular malperfusion (MFVM).
Results: The most represented CHD pathologies are Transposition
of the Great Arteries (IVS n=24 – 25.3%; Complex-type n=14,
14.7%), Tetralogy of Fallot (n= 9, 9.5%), Pulmonary Atresia with
Ventricular Septal Defect (n=6, 6.3%), Pulmonary Atresia with
Intact Ventricular Septum (n=11, 11.6%). Other group include
Left Heart Obstruction, Cardiomyopathies. The average weight
of the placentas was 537.3 ± 168.5 g. Thirty-nine placentas
(41%) were Large for Gestational Age and 23 (24.2%) were
Small for Gestational Age. Additionally, the mean neonatal
weight/placental weight ratio was calculated as 6 ± 0.23. MVM
lesions were observed in 40 placentas (42.1%), while MFVMwere
identified in 22 placentas (22.1%). Three samples exhibited signs of
exclusive FVM.
Conclusions: More than half of the analyzed placentas showed
anomalies in terms of maternal and fetal malperfusion. The absence

of a control group prevents us from comparing our samples with
placentas from normal pregnancies, which would provide insight
into the actual impact of cardiac abnormalities on placental struc-
ture and functionality during fetal life.

Keywords: Placenta, Congenital Heart Disease, Vascular
Malperfusion
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Placental lesions in pregnancies complicated by transpo-
sitions of great arteries
Marco Masci1, Luciano Pasquini2, Maria Carolina Colucci1,
Alessandra Stracuzzi3, Cosimo Marco Campanale1, Valeria Donato1,
Patrizio Moras1 and Alessandra Toscano1
1Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome,
Italy; 2Department of Women, Children and Public Health, Fondazione
Policlinico Universitario A. Gemelli IRCCS, Rome, Italy; 3Department
of Pathology, Bambino Gesù Children’s Hospital IRCSS, Rome, Italy

Background and Aim: Placental anomalies during pregnancy can
greatly affect fetal health, including congenital heart defects
(CHD) like Transpositions of Great Arteries (TGA). TGA has dis-
tinct fetal pathophysiology. Recent studies indicate a possible link
between placental anomalies and CHD, suggesting an interaction.
Examining placental features in TGA pregnancies offers insights
into the placenta-heart development relationship.
Method: We conducted a retrospective, single-center study span-
ning from March 2021 to October 2023. A total of 38 placentas
from fetuses affected by (TGA) were collected for analysis. A single
pathologist meticulously examined these samples, employing the
criteria outlined in the Amsterdam Placental Workshop Group
Consensus Statement. The study encompassed various patholo-
gies, including maternal vascular malperfusion (MVM), fetal vas-
cular malperfusion (FVM), and combined maternal-fetal vascular
malperfusion (MFVM). Subsequently, the data were categorized
into two groups: Intact Ventricular Septum TGA (IVS-TGA)
and TGA complex-type (cTGA).
Results: We analyzed 24 placentas from pregnancies complicated
by Intact IVS-TGA and 14 placentas from pregnancies compli-
cated by cTGA. Mean neonates birth weight was 3094 ± 322 g.
Mean Gestational Age at birth: 38.2. ± 0.68 weeks. The placental
weight of the IVS TGA group was slightly higher, although not
statistically significant, being 599 g in IVS TGA group and
592.4 g in cTGA group. Of 38 placentas, 19 (50%) were LGA,
5 (13%) were SGA. Additionally the birthweight/placenta ratio
resulted to be similar in the two groups (IVS TGA: 5.68;
cTGA: 5.31), corresponding to that of a fetus of 34-35 weeks
of gestational age. The difference in the prevalence of maternal
vascular malperfusion (MVM) in IVS TGA group was 33%
(n=8), compared to 42% (n=6) in the cTGA group.
Conclusions: From the results obtained, it appears evident that in
patients with TGA, both simple and complex, there is a defect
in placentation.It is indicated by the finding of a reduced neo-
nate/placenta weight ratio, corresponding to a preterm newborn.
This finding, with an absolutely adequate average weight of the
newborns, may indeed highlight an attempt by the placenta to
compensate for a perfusion deficit by increasing its size.
Moreover, it is also evident that more than 50% exhibit alterations
in maternal or combined vascular malperfusion.

Keywords: Placenta, Transposition of Great Artreies,
Malperfusion
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PP-598
Evaluation of fetal cardiac function in gestational diabetes
mellitus by two-dimensional speckle-tracking technology
Maria Estevens, Isabel Graça, Graça Nogueira, Susana Cordeiro,
Joana Lima and Rui Anjos
Hospital de Santa Cruz

Background and Aim: Subclinical fetal cardiac dysfunction is
recently described as an effect of gestacional diabetes (GD).
Two-dimensional speckle-tracking technology for fetal heart
evaluation is currently available. Feasibility, reproducibility and
normal range values have already been reported. This study aimed
to assess the effect of GD on fetal cardiac function by two-dimen-
sional speckle-tracking technology.
Method: We performed a prospective observational study that
included 89 pregnant women, 42 with GD and 47 healthy. A
four-chamber 3s cine-loop was recorded and analyzed with
Fetal Heart Quantification (FetalHQ® from GE®). Global longi-
tudinal strain (GLS) for both ventricles was calculated.
Demographic data shows no 3rd trimester scans or uncontroled
GD. Demographic and cardiac differences between the two
groups were analyzed.
Results: Gestacional age (GA) was 23 (SD 3.02) weeks. GLS of left
ventricle (LV): –21.88% (SD 5.81%), right ventricle (RV) –17.16%
(SD 6.89%), left atrium (LA) 22.32% (SD 8.10%). T test and linear
regression analysis show statistic correlation between LV and RV
GLS (beta 0.423; p-value 0.0006, Multiple R-squared: 0.13). No
significant correlation was found between GD and GLS values nor
between gestational age and GLS values.
Conclusions: GLS was a feasible and reproductible technique. LV
and RV strain have a significant correlation as expected. No sig-
nificant correlation was found between LV and LA strain. No evi-
dence in this study of cardiac dysfunction in GD patients at 2nd
trimester in a well controlled cohort. Larger studies are needed.

Keywords: Fetal, Strain, PrenatalDiagnosis
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Congenital long QT síndrome and fetal bradycardia: the
importance of the diagnosis
María Teresa Viadero1, Lucía Ferná ndez2, Jesús Garde1,
Natalia Fernández1, Estíbaliz Alegría2, Isabel Gijón1, Begoña Angulo3,
María Teresa Escudero3, Luis Ruiz4, Gonzalo Martín4, Celina Diez1

and Maria Rosario Tazón1
1Department of Pediatrics, Paediatric Cardiology Area. Hospital
Universitario Marqués de Valdecilla. Santander. Spain; 2Department of
Pediatrics, Neonatology Area. Hospital Universitario Marqués de
Valdecilla. Santander. Spain; 3Department of Obstetrics and Gynecology.
Hospital Universitario Marqués de Valdecilla. Santander. Spain;
4Department of Cardiology, Familial Heart Disease Area. Hospital
Universitario Marqués de Valdecilla. Santander. Spain

Background and Aim: Long QT Syndrome (LQTS) is one of the
causes of cardiac sudden death in young population. The diagnosis
during the fetal period is challenging because routine fetal electro-
cardiogram (ECG) or magnetocardiography for QT interval mea-
surement is not readily available. The detection of fetal bradycardia
has been proposed as one of the criteria for diagnosis.
Method: We present a case of a LQTS whose suspicion was the
detection of sustained fetal bradycardia.
Results: A full-term newborn girl was delivered /37+3 weeks,
2250 grams) via uneventful vaginal delivery after induction due
to type 1 intrauterine growth restriction detected since week
28. She had received two courses of lung maturation therapy
due to threatened preterm birth. Prenatal ultrasounds revealed

sustained fetal bradycardia (100-110 beats per minute) from week
28, 1:1 conduction and no hemodynamic impact which persisted
throughout the entire gestation. Fetal suffering andmaternal endo-
crine-metabolic abnormalities were ruled out (including negative
anti-SSA and anti-SSB). The mother was not receiving any med-
ications, and neither parent had a significant family history. Both
parents had repeated normal ECGs (QTc intervals < 440 ms).
The newborn was admitted and monitoring, confirming sinus
bradycardia without hemodynamic impact. Echocardiogram
showed a structurally and functionally normal heart. Serial
ECGs revealed repolarization abnormalities with prolonged
QTc intervals up to 480-490 ms. A 24-hour Holter monitoring
did not provide new findings. She was discharged with a home
monitor. Due to suspicion of congenital LQTS, genetic testing
was performed on the patient, confirming type 1 LQTSwith a het-
erozigous pathogenic variant c.727 C>T, p.Arg243Cys in the
KCNQ1 gene. After genetic confirmation, oral nadolol treatment
was initiated and the monitor was removed. The mother was
found to be homozygous for the same pathogenic variant in
KCNQ1, exhibiting QTc intervals of up to 470 ms in subsequent
ECGs and nadolol was prescribed. Genetic testing was proposed to
maternal grandparents and sister, who have currently declined.
Conclusions: LQTS is often diagnosed postnatally. It’s important to
be aware of their prenatal clinical features in order to establish an
early diagnosis and treatment, study relatives and minimize the risk
of sudden cardiac death.

Keywords: LongQT syndrome, fetal bradicardya, sudden cardiac
death

PP-600
The efficacy of extended fetal echocardiograms at earlier
gestational age performed by pediatric cardiologists
Mika Saito, Kanako Kishiki and Yuji Hamamichi
Pediatric Cardiology, Sakakibara Heart Institute, Tokyo, Japan

Background and Aim: The fetal screening should be performed
between 18- and 22-weeks’ gestational age (GA) according to
the guidelines. However, some obstetricians prefer the screening
after 22 weeks GA for several reasons in Japan. The aim of this
study is to evaluate the efficacy of fetal echocardiograms by pedi-
atric cardiologists at earlier than 19 weeks in assessment of cardiac
structures.
Method: Extended fetal echocardiogram was performed in preg-
nant women with high risk for congenital heart disease (CHD).
Cardiac structures and function were assessed by pediatric cardiol-
ogists using Voluson E8, E10 or Expert 22(GE Healthcare). The
diagnosis of CHD, maternal information and pregnancy/postnatal
outcomes were obtained from the medical records. The severity of
CHDwas classified into four categories as below: (IV) critical, who
were suspected to have poor prognosis, or to require the urgent
postnatal intervention, (III) complex, who would require the sur-
gery before the discharge from NICU or Fontan candidates, (II)
moderate, who would require the surgical repair in childhood,
(I) mild, who would not require any surgeries but follow-up visits
or normal.
Results: Fetal echocardiograms at less than 19 weeks GA were per-
formed in 65 cases between 2015/3 and 2023/10. Themedian GA
at the time of exam was 17 weeks. The termination of pregnancy
(TOP) was chosen in 23 cases (35.4%) and one intrauterine fetal
demise was occurred. The incidence of CHD was 43% and the
severity of postnatal condition was prenatally predicted as (IV)
in 12 cases, (III) in 11 cases, and (II) in 4 cases. Among the liveborn
follow-up group including normal, the consistency of diagnosis
was perfect except the case with small ventricular septal defect,
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and the Fontan candidate born without suspected heterotaxy. In
cases with any major extracardiac anomaly or trisomy 21 were
detected, the TOPwas made even in (II) and (I) groups, otherwise
most TOP were seen in (III) or (IV) groups as expected.
Conclusions:With the high detection rates of CHD by experienced
pediatric cardiologists, the advanced fetal echocardiogram before
19 weeks was enough to diagnose cardiac conditions with a great
agreement with postnatal outcome.

Keywords: Fetal echocardiogram, congenital heart disease, pre-
natal diagnosis
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Unraveling the pandemic puzzle: pediatric pots diagnoses
in the COVID-19 ERA
Timur Meşe, Mertkan Bilen, Murat Muhtar Yılmazer, Ceren Karahan,
Gamze Vuran, Cem Doğan and Yusuf Ilker Dur
Department of Pediatric Cardiology,University of Health Sciences, Izmir
Dr. Behçet Uz Children’s Hospital, İzmir, Turkey

Background and Aim: Postural Orthostatic Tachycardia Syndrome
(POTS) is a common cause of orthostatic intolerance characterized
by heart rate increase upon standing without orthostatic hypoten-
sion. This study aimed to compare POTS diagnosis rates, clinical
presentations, and laboratory findings in pediatric patients before
and during the COVID-19 pandemic.
Method: A retrospective analysis included 1420 head-up tilt tests,
with 750 conducted before and 670 during the pandemic. Data
on demographic profiles, complaints, heart rate variability, hemo-
globin, B12 levels, and electrocardiographic findings were assessed.
Results: Pre-pandemic POTS diagnoses accounted for 6.1% (46/
750) compared to 10.5% (71/670) during the pandemic. The rate
of diagnosing POTS was significantly higher during the pandemic
(p< 0.05).Female predominance persisted (76% vs. 69%), and syn-
cope was the commonest complaint (84% vs. 80%). Hemoglobin
levels showed no significant difference, while B12 levels were
higher during the pandemic (p: 0.043). Electrocardiographic find-
ings remained inconclusive. Heart rate variability was similar
between periods.
Conclusions:COVID-19 coincided with a surge in pediatric POTS
diagnoses, hinting at a potential link between viral exposure and
increased incidence. Despite higher B12 levels during the pan-
demic, COVID-19-related mechanisms might exacerbate
POTS symptoms. This emphasizes the need for further explora-
tion into viral interactions with POTS and better management
strategies for affected pediatric patients

Keywords: Pediatric, Postural Orthostatic Tachycardia
Syndrome (POTS), COVID-19, Viral Exposure,
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Postnatal diagnosis of congenital heart disease in Ireland
2020-2023
Nicola Mccay, Fiona Cody, Rita Butler, Colin Mcmahon and
Orla Franklin
Children’s Health Ireland, Crumlin, Dublin, Ireland

Background and Aim: This is a national review across the Island of
Ireland of all patients with a postnatal diagnosis of congenital heart
disease (CHD) that required surgical or catheter intervention in the
first year of life. Objectives included identification of the structural

lesions most likely to bemissed and classification of the rate of post-
natal detection by geographical region.
Method:We performed a retrospective cohort study reviewing the
departmental databases to identify all patients with postnatal diag-
nosis of CHD on the Island of Ireland between January 2020 and
July 2023 who required either surgical or cardiac catheter inter-
vention in the first year of life.
Results: 775 patients had a surgical or catheter intervention, at less
than 1 year of life, between January 2020 and July 2023. 94 of these
patients underwent patent ductus arteriosus (PDA) closure and
were excluded. 241/681(35.4%) of patients had a postnatal diag-
nosis of CHD. Of the postnatal diagnosis patients 76/241(31.5%)
had Ventricular septal defects (VSD), 48/241(19.9%) Isolated
Coarctation of aorta, 3/241(1.2%) Interrupted arch, 33/
241(13.7%) Atrioventricular septal defects (AVSD), 24/
241(9.9%) Conotruncal defects, 20/241(8.3%) Left heart obstruc-
tion, 14/241(5.8%) Anomalous pulmonary veins, 8/241(3.3%)
Right heart obstruction, 7/241(2.9%) Transposition of the great
arteries (TGA), 3/241(1.2%) Atrial septal defects and 5/
241(2.1%) Other diagnoses. 75/241 (31.1%) of postnatal diagnoses
were duct-dependent congenital heart lesions (CCHD) and of
these 54/75 (72%) were critical aortic arch anomalies. Across four
main regions of Ireland 39.4% of postnatal diagnoses were from
Leinster (0.0033 per capita), 26.05% from Ulster (0.0028 per cap-
ita), 21.4% from Munster (0.0037 per capita) and 11.76% from
Connacht (0.0047 per capita).
Conclusions: The greatest evidence for prenatal screening exists for
the prenatal detection of CHD. This is particularly true of the duct
dependent critical congenital heart disease group who comprised
31.1% of this cohort. The CCHD lesion most represented in our
study was critical aortic arch obstruction in 72%. Despite advances
in antenatal care and imaging quality some congenital heart lesions
remain difficult to detect prenatally. Our regional analysis, with
identification of hospital of booking, will help us identify where
within the country to target funding and education to improve
prenatal care and detection of congenital heart disease.

Keywords: postnatal, diagnosis, congenital heart, duct-depen-
dent, aortic coarctation,
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Image of regional CHD postnatal diagnoses across Ireland and table illustration with sub-
classification of congenital heart disease that was diagnosed postnatally.
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PP-603
Biventricular remodelling and subclinical dysfunction in
fetuses with tetralogy of fallot. A speckle tracking
echocardiography study
Laura Nogué1, Olga Gómez1, Laura Guirado2, Felix Zöllner3, Justus
G Reitz4, Franziska Holland3, Roland Axt Fliedner3,
Mireia Caballero2, Marta Guilleumes2, Míriam Pérez Cruz5,
Narcís Masoller1, María Clara Escobar Díaz6, Josep M Martínez1,
Fàtima Crispi7 and Mar Bennasar1
1BCNatal Fetal Medicine Research Center (Hospital Clínic and Hospital
Sant Joan de Déu), University of Barcelona, Barcelona, Spain. Institut
d’Investigacions Biomèdiques August Pi i Sunyer (IDIBAPS),
Barcelona, Spain; 2BCNatal Fetal Medicine Research Center (Hospital
Clínic and Hospital Sant Joan de Déu), University of Barcelona,
Barcelona, Spain; 3Division of perinatal medicine and fetal therapy,
Universitätsklinikum Gießen and Marburg, Gießen, Germany;
4Department of Cardiac surgery, Universitätsklinikum Gießen and
Marburg, Gießen, Germany; 5BCNatal Fetal Medicine Research Center
(Hospital Clínic and Hospital Sant Joan de Déu), University of Barcelona,
Barcelona, Spain. Institut de Recerca Sant Joan de Déu, Esplugues de
Llobregat, Barcelona, Spain. Primary Care Interventions to Prevent
Maternal and Child Chronic Diseases of Perinatal and Developmental
Origin Network (RICORS), Instituto de Salud Carlos III, Madrid,
Spain; 6Pediatric Cardiology Department, Sant Joan de Déu Hospital,
Esplugues de Llobregat, Barcelona, Spain. Cardiovascular Research
Group, Sant Joan de Deu Research Institute, Esplugues de Llobregat,
Barcelona, Spain; 7BCNatal Fetal Medicine Research Center (Hospital
Clínic and Hospital Sant Joan de Déu), University of Barcelona,
Barcelona, Spain. Institut d’Investigacions Biomèdiques August Pi i
Sunyer (IDIBAPS), Barcelona, Spain. Centre for Biomedical Research
on Rare Diseases (CIBER-ER), Madrid, Spain

Background and Aim:Recent studies on fetal cardiovascular remod-
eling describe the presence of mild right ventricle (RV) hypertro-
phy from fetal life in tetralogy of Fallot (ToF). We aim to define
the pattern of cardiovascular remodeling and function in a large
cohort of fetuses with ToF by conventional 2D and speckle
tracking echocardiography (STE).
Method: A multicentric prospective study (2011-2023) was con-
ducted in two referral centers for congenital heart disease
(BCNatal in Spain and university hospital of Gießen and
Marburg in Germany). Sixty-tree fetuses with isolated ToF and
66 healthy fetuses were included. A 2D comprehensive echocar-
diography and speckle tracking analysis from 4-chamber view clips
were performed at a mean gestational age of 31.6 weeks.
Morphometric parameters (ventricular size and wall thickness)
were evaluated by 2D echocardiography. Biventricular global
longitudinal strain (GLS), tricuspid and mitral annular plane sys-
tolic excursion (TAPSE, MAPSE), RV fractional area change
(FAC) and left ventricle (LV) ejection fraction (EF) were assessed
by STE.
Results: Among the 63 ToF fetuses, 5 cases presented criteria for
pulmonary atresia. There were no significant differences in mater-
nal characteristics. Preeclampsia (6.35%) and fetal growth restric-
tion (19.1%) weremore frequent in the ToF group. Neonates with
ToF showed lower birthweight (3075 vs 3430 grams; p=0.001) at a
similar gestational age at birth (39.0 (38.0-39.6) vs 40.0 weeks
(39.0-40.4); p=0.154). Compared to controls, ToF fetuses showed
signs of mild biventricular concentric hypertrophy, with increased
relative wall thickness in both ventricles [RV= 0.66 (0.54-0.87) vs
0.50 (0.46-0.57); p=0.001and LV= 0.68 (0.52-0.92) vs 0.51 (0.44-
0.82); p=0.001]. These changes were associated with subclinical

systolic dysfunction in the ToF group. RV (-17.25±3.76% vs -
19.33±3.09%; p= 0.001) and LV (-17.96±3.78% vs -20.87
±3.45%; p<0.001) GLS were significantly decreased as well as
TAPSE (4.77±1.68mm vs 5.90±1.71mm; p=0.032) and
MAPSE (4.09±1.79mm vs 5.45±1.60mm; p=<0.001). While
RV FAC remained within normal ranges, LV EF was significantly
decreased compared to controls (41.01±11.90% vs 49.44±10.30%;
p=0.001).
Conclusions: Fetuses with ToF present signs of mild biventricular
concentric hypertrophy with subclinical systolic dysfunction and
lower myocardial deformation. Further studies are needed to cor-
relate these findings with postnatal data to improve prognostic
evaluation and management from fetal life.

Keywords: Fetal cardiology, Tetralogy of Fallot, speckle tracking
echocardiography, fetal echocardiography

PP-604
Predictive factors and outcomes in patients with congenital
complete atrioventricular block: two uk centre study
Olga Panagiotopoulou1, Sophia Khan3, Jan Marek1, Michelle Carr1,
Robert Yates1, Karen Mcleod2, Victoria Jowett1 and Lindsey Hunter2
1Department of Paediatric and Fetal Cardiology, Great Ormond Street
Hospital for Children, London, UK; 2Department of Paediatric
Cardiology, Royal Hospital for Children, Glasgow, UK; 3Department of
Paediatric Cardiology, Alder Hey Children’s Hospital, Liverpool, UK

Background and Aim: Congenital, complete heart block (CCHB) is
the one of the most serious fetal cardiac complications of passively
transferred maternal anti-Ro/anti-La antibodies. It is associated
with high risk of intrauterine and perinatal mortality. Up to
70% of CCHB survivors will require permanent pacemaker
implantation. Prenatal detection and management may improve
the outcomes in CCHB. This study aimed to evaluate potential
predictive risk factors of pacemaker placement in antibody-medi-
ated complete heart block. The secondary purpose of this study
was to determine the outcomes in patients with antenatal diagnosis
of immune mediated CCHB.
Method: This was retrospective study from two UK centres (Great
Ormond Street hospital, London and Royal hospital for Children,
Glasgow) from January 2007 to January 2023. Neonates with doc-
umented anti Ro/La maternal antibodies who were diagnosed
with heart block prenatally or within 30 days of life were included.
Cohort subjects had normal cardiac structure or simple cardiac
structural lesions (atrial and ventricular septal defect, patent ductus
arteriosus). Observational data were collected from electronical
patients records and medical databases.
Results: Forty-nine cases were identified with immune mediated
CCHB. Prenatal diagnosis of CCHB occurred in 46/49 (93.9%)
at mean gestational age (GA) of 25 ± 4 days. In ten cases, there
was known history of maternal anti Ro/La antibodies.
Regarding perinatal outcomes, there were 43 livebirths with mean
GA at delivery 36 ± 4 days (30% were born<37 weeks), five intra-
uterine demise, five neonatal deaths and one termination of preg-
nancy. Maternal therapy with dexamethasone was given in 16
cases in presence of fetal hydrops, reduced ventricular function
or endomyocardial fibroelastosis. While three neonates received
postnatal beta-agonist infusion at birth, no patients required tem-
porary pacing. Twenty-five patients (51%) required permanent
pacemaker implantation; 12/25 patients (48%) required a neonatal
pacemaker (≤30 days of life) at a mean age of 5±2 days.Mean heart
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rate (HR) during third trimester of 44 and 53 was significantly
related with perinatal mortality and early pacing respectively.
Conclusions: In this study late fetal HRwas themost significant pre-
dictor for postnatal outcome. This finding can be useful in prenatal
counselling and delivery planning.

Keywords: Congenital complete heart block, prenatal diagnosis,
outcomes

PP-605
Assisted reproductive techniques and severity of associated
congenital heart disease: experience of a single center
Paola Corbella1, Elettra Salmoiraghi1, Sofia Giani1, Maria
Elena Bucolo1, Maria Zarlenga1 and Simona Anna Marcora2
1Prenatal Diagnosis Unit, Obestetrician Department, Niguarda Hospital,
Milano, Italy; 2Pediatric Cardiology Unit, Pediatric Departement,
Niguarda Hospital, Milano, Italy

Background and Aim: There is no consensus in current practice
guidelines on whether conception by assisted reproductive tech-
niques (ART) is an indication for performing a fetal
echocardiogram. Studies showed a slightly higher risk of congeni-
tal heart disease (CHD) in ART as compared with spontaneous
conception. Little is know about the severity of CHD associated
to ART. We aimed to compare type of cardiac diseases according
to the modality of conception.
Method:We evaluated our population of fetus with CHDdiagnosis
referred to our insitution between 2018-2023. The fetuses were
divided in two groups: GROUP 1 with major cardiac anomaly
(TOF, DORV, HLHS, CAV, TGA) and GROUP 2 with minor
cardiac anomalies (Coarctation, DIV, right ventricle predomi-
nance, double arch, right arch). We analyzed for each group the
different modality of conception (spontaneous, FIVET, ICSI,
ovodonation, IUI). A T student test was used to compare these
2 groups (p<0.05)
Results:The populationwas of 287 fetus with cardiac involvement;
10 were excluded from the analysis as the diagnosis was an arrhyth-
mia and 20without available details about the conception.Group 1
was of 140 fetuses: 133 spontaneous and 7 assisted. Group 2 was of
117 fetus: 110 spontaneous and 6 assisted. No statistical differences
was found (p= 0.22)
Conclusions:We did not notice a significant different in severity of
CHD according to the type of the conception.We are aware of the
need of a bigger multicentric study to confirm our conclusions in a
more representative population.

Keywords: assisted reproductive techniques, congenital cardiac
risk
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Incomplete prenatal diagnosis of complex congenital heart
disease
Piedad Sánchez Gil Romero1, Ángela Uceda Galiano1, Viviana Arreo
Del Val1, Lucía Deiros Bronte1, Marta Inmaculada Gambra Arzoz1,
Montserrat Bret Zurita2, Roberto Rodríguez González3, Paloma
López Ortego4, Raúl Sánchez Pérez5, Alejandro Martín Asenal Schafft1,
Luis García Guereta Silva1 and Federico Gutiérrez Larraya Aguado1
1Department of Pediatric Cardiology, Hospital Universitario La Paz,
Madrid, Spain; 2Department of Radiology, Hospital Universitario La
Paz, Madrid, Spain; 3Department of Obstetrics and Gynaecology,
Hospital Universitario La Paz, Madrid, Spain; 4Department of
Neonatology, Hospital Universitario La Paz, Madrid, Spain;
5Department of Pediatric Cardiac Surgery, Hospital Universitario La Paz,
Madrid, España

Background and Aim:Anomalous origin of the pulmonary arteries is
a rare but serious congenital heart disease that requires early diag-
nosis for proper treatment to avoid the development of heart fail-
ure and early pulmonary hypertension.
The three-vessel tracheal plane is highly useful in fetal echocardi-
ography to diagnose anomalies in the disposition of the great ves-
sels, although its prenatal diagnosis can sometimes be challenging,
especially if they have a trajectory that is anterior to the trachea.
Method: We present the case of a 25-year-old primigest mother
with no relevant medical history, diagnosed with a complex fetal
heart condition at 20 weeks of gestation. She presented to our
center at 36 weeks and prenatal ultrasound revealed Shone’s com-
plex withmitro-aortic hypoplasia and coarctation of the aorta with
persistent left vena cava draining into the coronary sinus.
Results: At birth, an echocardiogram and thoracic CT scan were
performed, confirming the prenatal findings. Additionally, an
anomalous origin of the right pulmonary branch was observed,
arising from a right ductus originating in the right brachiocephalic
trunk, and a left pulmonary branch originating in the pulmonary
trunk. Furthermore, these complementary tests revealed an
anomalous pulmonary venous drainage from the right lung (scimi-
tar syndrome) with a single pulmonary vein draining into the
inferior vena cava. As extracardiac findings, right lung hypoplasia,
complex lumbosacral abnormality and anal atresia were diagnosed,
prompting a genetic study.
Although the family was informed prenatally of the complexity of
the heart disease, the findings detected in the postnatal study lim-
ited the treatment options for our patient, leading to a joint deci-
sion with the family on the adequacy of the therapeutic effort.
Conclusions: The right pulmonary branch may have an anomalous
origin from the ascending aorta, from a right ductus or from sys-
temic-pulmonary collaterals. Its association with other malforma-
tions is common; however, we have not found in the literature any
case associating Shone’s complex, scimitar syndrome and anomaly
of pulmonary branch origin.
Intrauterine visualization of pulmonary venous drainage anomalies
and the origin of pulmonary branches is challenging, and the diag-
nosis may sometimes limit the surgical correction of patients,
thereby influencing their prognosis.

Keywords: Congenital heart disease, pulmonary arteries, Shone’s
complex, scymitar syndrome, fetal echocardiography
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In this image, from right to left, we can see in a cross section: the persistent left superior vena 
cava, the pulmonary trunk with the left pulmonary branch with proximal course to the right, the 
ascending aorta, the left pulmonary branch and the right superior vena cava.
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Ultrasound imaging of lymphatic inflow to fetal venous
angles
Rafal Kozon1, Adam Kolesnik1, Agnieszka Grzyb2 and Joanna
Szymkiewicz Dangel3
1Department of Perinatal Cardiology and Congenital Anomalies, Centre
of Postgraduate Medical Education, Ultrasound Clinic Agatowa, 03-680
Warsaw, Poland; Cardiovascular Interventions Laboratory, The
Children’s Memorial Health Institute, 04-730 Warsaw, Poland;
Department of Descriptive and Clinical Anatomy, Medical University of
Warsaw, 02-004Warsaw, Poland; 2Department of Perinatal Cardiology
and Congenital Anomalies, Centre of Postgraduate Medical Education,
Ultrasound Clinic Agatowa, 03-680 Warsaw, Poland; Department of
Cardiology, The Children’sMemorial Health Institute, 04-730Warsaw,
Poland; 3Department of Perinatal Cardiology and Congenital Anomalies,
Centre of Postgraduate Medical Education, Ultrasound Clinic Agatowa,
03-680 Warsaw, Poland

Background and Aim: In ultrasound examination lymph flowing
from thoracic duct (TD) to venous angles (VA) is visible as hyper-
echogenic spontaneous contrast due to high protein content of
lymph. It can also be seen on fetal ultrasound. Information about
site of termination of TD is important, because of risk of lymphatic
flow impairment following venous thrombosis after central vein
cannulation. Lymphatic flow disorders can also complicate clinical
course in patients with univentricular physiology or patients with
genetic anomalies such as RASopathies, Turner syndrome and
many others. The study aimed to assess the site of lymphatic drain-
age in fetuses during fetal echocardiographic scans.
Method: During several fetal echocardiography investigations lym-
phatic inflow to venous angles was visualized and recorded. Then
the findings were retrospectively assessed and analyzed. The fol-
lowing data was selected: lymphatic inflow to VA, fetus gestational
age, congenital heart disease (CHD) of fetus.
Results: Between 2020 and 2023 lymphatic inflow to venous
angles was recorded in 57 exams of fetuses. Average fetus gesta-
tional age was 26 weeks (range 17-37 weeks). From this group of
patients: 38 presented with no defects, 16 presented with CHD,
3 fetuses had arrhythmia (premature atrial complexes). Among
CHD the most common were right aortic arch (3) and aberrant
right subclavian artery (3). In all 57 fetuses the lymphatic inflow
was seen to left VA in 29 (51%), right VA 13 (23%), both VAs in
15 (26%). In 38 fetuses with no defects the lymphatic inflow was
seen to left VA in 21 (57%), right VA 6 (16%), both VAs in 10
(27%). In 16 fetuses with CHD the lymphatic inflow was seen to
left VA in 5 (31%), right VA 7 (44%), both VAs in 4 (25%).
In one fetus in whom lymphatic drainage to both venous
angles was seen there has been alternating flow to right and left
sides.
Conclusions: Examination during fetal period can provide valuable
information about lymphatic inflow to VAs corresponding to TD
drainage site. This can help to minimalize risk of complication of
central vein cannulation in newborns and contribute to better
understanding of lymphatic flow disorders in patients with CHD.

Keywords: fetal ultrasound, lymphatic flow disorder, lymphatic
ultrasound imaging
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A rare fetal cardiac anomaly: Antenatal diagnosis of aor-
topulmonary (A-P) window
Ram Ramaraj
Paediatric Cardiology Department; Alder Hey Children’s Hospital NHS
Trust; Liverpool; UK

Background and Aim: Aortopulmonary window (A-P) is a rare con-
genital cardiac anomaly that occurs between 0.1% and 0.6% of
congenital cardiac defects. It is even rarer to diagnose it on ante-
natal fetal echocardiogram. It is often diagnosed in early infancy
with continuous murmur and congestive heart failure. A-P win-
dow can be isolated or in about one third cases, associated with
intracardiac-defects. Embryologically this is due to failure of clo-
sure of cono-truncal ridge by neural crest cells from dorsal aortic
sac between fourth and sixth aortic arches. A careful sweep
between 3 vessel view (3VV) and 3 vessel tracheal view (3VT)
can pick-up this defect which allows antenatal counselling for early
surgery.
Method: A 32-year-old gravida 5 and Para 4, previous healthy
normal deliveries, was referred to our specialist fetal cardiology
unit for suspected cardiac anomaly after her 20 weeks anomaly
scan. She had low risk 1st trimester screening. Specialist fetal
echocardiogram at 21-week gestation, showed balanced ventricles
with good function, a small 2-3mm perimembranous ventricular
septal defect, two separate 4mm semilunar valves with normal
doppler flow. As we panned cranially from 3VV to 3VT, there
was a moderate 3-4mm A-P window was picked out between
main pulmonary artery (MPA) and ascending aorta (AA). There
were normal confluent branch pulmonary arteries and the ductus
arteriosus was smaller. Patient was counselled against heart failure
management, surgical closure and risk of pulmonary hypertension.
She declined genetic amniocentesis.
Results: Baby was born at term with 3.2kg birth weight by normal
vaginal delivery. Tertiary cardiology echocardiogram confirmed a
large 6-7mm A-P window between MPA and AA. There were
two separate semilunar valves and confluent pulmonary arteries.
There was normal left sided aortic arch identified. Parents were
counselled for surgery and baby was listed for open heart surgery
between second and third month of life.
Conclusions: Antenatal diagnosis of A-P window is very rare, this
can be picked up by performing a careful sweep to visualise A-
P septum between 3VV and 3VT view. Early diagnosis allows
antenatal counselling and reduces post-natal delay in diagnosis
and complications like congestive heart failure and pulmonary
hypertension.

Keywords: Fetal echocardiogram, aortopulmonary window, car-
diac anomaly

Fetal and postnatal echocardiogram images 1-4
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1. Fetal echo 3VV to cranial sweep showing A-P window (Top right) 2. Fetal echo 3VV to 3VT 
sweep showing A-P window (Top left) 3. Postnatal echo showing separate semilunar valves 
(Bottom right) 4. Postnatal echo showing A-P window and confluent branch pulmonary arteries 
(Bottom left)
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A rare fetal cardiac anomaly: Antenatal diagnosis of aor-
topulmonary (A-P) window
Ram Ramaraj1, Arul Narayanan1, Joyce S L Lim1 and Umber Agarwal2
1Department of Paediatric Cardiology, Alder Hey Children’s Hospital,
Liverpool, United Kingdom; 2Department of Fetal Cardiology, Liverpool
Women’s Hospital, Liverpool, United Kingdom

Background and Aim: Aortopulmonary window (A-P) is a rare con-
genital cardiac anomaly that occurs between 0.1% and 0.6% of con-
genital cardiac defects. It is even rarer to diagnose it on antenatal fetal
echocardiogram. It is often diagnosed in early infancy with continu-
ous murmur and congestive heart failure. A-P window can be iso-
lated or in about one third cases, associatedwith intracardiac-defects.
Embryologically this is due to failure of closure of cono-truncal
ridge by neural crest cells from dorsal aortic sac between fourth
and sixth aortic arches. A careful sweep between 3 vessel view
(3VV) and 3 vessel tracheal view (3VT) can pick-up this defect
which allows antenatal counselling for early surgery.
Method: A 32-year-old gravida 5 and Para 4, previous healthy normal
deliveries, was referred to our specialist fetal cardiology unit for sus-
pected cardiac anomaly after her 20weeks anomaly scan. She had low
risk 1st trimester screening. Specialist fetal echocardiogram at 21-
week gestation, showed balanced ventricles with good function, a
small 2-3mm perimembranous ventricular septal defect, two separate
4mm semilunar valves with normal doppler flow. As we panned cra-
nially from 3VV to 3VT, there was a moderate 3-4mmA-Pwindow
was picked out between main pulmonary artery (MPA) and ascend-
ing aorta (AA). There were normal confluent branch pulmonary
arteries and the ductus arteriosus was smaller. Patient was counselled
against heart failure management, surgical closure and risk of pulmo-
nary hypertension. She declined genetic amniocentesis.
Results: Baby was born at term with 3.2kg birth weight by normal
vaginal delivery. Tertiary cardiology echocardiogram confirmed a
large 6-7mm A-P window between MPA and AA. There were
two separate semilunar valves and confluent pulmonary arteries.
There was normal left sided aortic arch identified. Parents were
counselled for surgery and baby was listed for open heart surgery
between second and third month of life.
Conclusions: Antenatal diagnosis of A-P window is very rare, this
can be picked up by performing a careful sweep to visualise A-
P septum between 3VV and 3VT view. Early diagnosis allows
antenatal counselling and reduces post-natal delay in diagnosis
and complications like congestive heart failure and pulmonary
hypertension.

Keywords: Fetal echocardiogram, aortopulmonary window, car-
diac anomaly

Fetal echocardiogram image
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The evolving genetic aetiology of cardiac outflow tract
anomalies
Ronel Talker1, Adalina Sacco2, Lyndall Sarkies3, Tazeen Ashraf1,
Pranav Pandya2, Victoria Jowett1 and Sara Hillman2
1Great Ormond Street Hospital, London, UK; 2Institute for Women’s
Health, University College London, London, UK; University College
London Hospitals, London, UK; 3East of England Regional Genetics
Service, Cambridge, UK

Background and Aim:Conotruncal (cardiac outflow tract) anomalies
represent approximately 20% of all antenatally-detected cardiac
defects, yet their association with genetic abnormalities varies sig-
nificantly according to the specific cardiac malformation. This
study assessed the diagnostic yield of antenatal and postnatal
genetic testing in antenatally-detected conotruncal defects since
the introduction of microarray and exome sequencing (ES).
Method: This retrospective study included all cases of conotruncal
anomalies detected antenatally between 1 January 2018 and 31
December 2021. Cardiac diagnoses were made using cardiolo-
gist-performed fetal echocardiography and all patients were
offered QF-PCR and microarray as prenatal invasive genetic test-
ing. As part of a research program after 1 January 2021, if negative
then additional targeted exome sequencing (ES) was also offered.
Postnatally, some patients were offered genetic testing on a case-
by-case basis.
Results: There were 301 cases of conotruncal anomalies included
during the 4-year study period. Genetic testing was performed in
192 cases (63.8%), of which 66 were only performed postnatally.
Clinically significant genetic abnormalities were detected in 53/
180 cases (27.6%), most commonly 22q11.2 microdeletion
(10.4%), followed by Trisomy 21 (3.1%). Trisomy 13/18 was
found in 11/192 (5.7%). Amongst the cardiac diagnoses,
Tetralogy of Fallot (ToF) had a pathogenic finding in 25.3%
(25/99) and a similar incidence whether left or right aortic arch.
Transposition of the great arteries (TGA) had a positive result in
5% (1/20). Double outlet right ventricle (DORV) had a positive
result in 28.9% (13/45, with 5 cases of Trisomy 13). 66.6% (4/6) of
interrupted aortic arch (IAA) cases had a positive result (all 22q11.2
microdeletion) (Table 1). In 249 cases of isolated conotruncal
anomalies, 5 patients underwent ES - 4 were negative and
1 had a variant of unknown significance. In 52 of cases
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of non-isolated conotruncal anomalies with 43 of these receiving
genetic testing, 11 underwent ES. Five had a clinically-significant
result, increasing the yield of clinically-significant genetic diagno-
ses from 32.6% (14/43) to 44.2% (19/43) these patients with ES.
Conclusions: Genetic abnormalities are present in approximately
one-quarter of antenatally-detected conotruncal anomalies, par-
ticularly in IAA, ToF and DORV. Targeted exome sequencing
leads to a significant increase in genetic diagnosis in non-isolated
cases.

Keywords: Conotruncal, outflow tract, fetal, genetics, microar-
ray, exome sequencing
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Two-dimensional speckle tracking echocardiography used
to measure global longitudinal strain and strain rate in
fetuses with congenital heart disease
Sarah VanDenWildenberg1, MalouHavermans1, Ingrid Van Beynum2,
Agathe Titia Jantine Ida Go1, Eric Adrianus Petrus Steegers1 and
Jerome Cornette1
1Department of Obstetrics & Fetal Medicine, Erasmus MC, Rotterdam,
The Netherlands; 2Department of Pediatric Cardiology, Erasmus MC
Sophia Children’s Hospital, Rotterdam, The Netherlands

Background and Aim: Two-dimensional speckle tracking echocar-
diography (2D-STE) is a novel echocardiographic technique, that
can provide information on fetal heart function. Global longi-
tudinal strain (GLS) and global longitudinal strain rate (GLSR)
are speckle tracking features that provide information on the longi-
tudinal deformity of the fetal cardiac wall. Research on speckle
tracking has been performed on healthy fetuses, fetuses with
twin-to-twin transfusion syndrome, fetuses with growth restric-
tion and fetuses with other fetal and/or maternal conditions, like
hypertensive pregnancy disorders, but research on fetuses with
congenital heart disease (CHD) remains limited. The aim of this
review is to investigate and provide an overview of the literature
available on 2D-STE (GLS/GLSR) in fetuses with CHD.
Method: A systematic literature search was conducted on
EMBASE, Medline ALL Ovid, Web of Science Core
Collection and Cochrane Central Register of Controlled Trials.
Articles with data on the left ventricular (LV) and right ventricular
(RV) GLS and/or GLSR in fetuses with CHD were included.
GLS and/or GLSR of fetuses with CHD was compared to the
strain values of healthy fetuses.
Results: Out of 388 articles, a total of 31 studies were included in
this systematic review. The studies varied in multiple study char-
acteristics, including gestational age of the fetus, study type, size of
the study population, fetal heart rate, frame rate, and echocardio-
graphic and/or speckle tracking software. Moreover, different
CHD types were investigated. Some studies reported a significant
decrease in GLS and/or GLSR in fetuses with CHD compared to
healthy controls, while other studies reported no difference in
these strain values. A meta-analysis could be performed on most
of the subgroups (based on CHD type). Overall, considerable
heterogeneity was seen due to differences in study design.
Conclusions: Due to heterogeneity between the studies included,
no overall conclusion could be drawn from the primary outcomes.
Several factors might have had an influence on the heterogeneity
reported, amongst which differences in study design, CHD, gesta-
tional age, frame rate, echocardiographic devices and speckle

tracking software. A prospective longitudinal study on LV and
RV GLS and GLSR in fetuses with CHD is needed to provide
detailed information on the function of the structural abnormal
fetal heart.

Keywords: Prenatal ultrasonography, congenital heart disease,
global longitudinal strain, systematic review

PP-613
Fetal bradycardia and long Qt syndrome
Sian C Chivers1, Trisha Vigneswaran1, Vita Zidere1,
Gurleen Sharland1, David Lloyd1, Thomas Day1, William Regan2,
Eric Rosenthal2, Catherine Williamson3 and John M Simpson1
1Department of Fetal Cardiology, Evelina London Children’s hospital,
London. UK; 2Department of Congenital Cardiology, Evelina London
Children’s hospital, London. UK; 3Department of Women and
Children’s health, King’s College London, London. UK

Background and Aim: Fetal bradycardia may be defined as a ven-
tricular rate more than two standard deviations below the gestation
specific mean. Important causes include complete heart block, 2:1
AV block (2:1AVB), multiple blocked atrial ectopics and sinus
bradycardia. Sinus bradycardia and/or 2:1AVB are recognised to
be a potential presentation of fetal long-QT syndrome (LQTS).
Measurement of normalised left ventricular isovolumetric relaxa-
tion time (N-LVIRT) has been proposed as a helpful measurement
as a surrogate for the QT interval in fetal life. This study aimed to
describe the associations of fetuses presenting with either sinus
bradycardia or 2:1AVB.
Method: Retrospective review of local fetal cardiology database
between 01/01/2018 to 05/09/2023 for cases presenting with
bradycardia (defined as z-score >2SD below the mean for gesta-
tional age (GA)). Fetuses with anti-Ro/La antibodies, major con-
genital heart disease and ventricular tachycardia were excluded.
Data were collected on patient demographics, fetal echocardiog-
raphy findings, clinical genetics investigations, family screening
and fetal outcome.
Results:Eighteen fetuses fulfilled the search criteria. Gestational age
at presentation was 24.4(21.7-29.1) [Median(IQR)] weeks.
Presenting rhythm was sinus bradycardia in 15, 2:1AVB in two
and both sinus bradycardia and 2:1AVB in one. Genetic testing
was performed in 11, antenatal in nine. Eight had a positive
LQTS genotype (six KCNQ1, one KCNE1, and one CALM2).
Diagnosis in the fetus led to a new diagnosis in a family member
in six cases. Presenting fetal heart rate (FHR) in sinus rhythm/
bradycardia z-score was -3.06 (-3.80 to -2.71) [Median(IQR)].
Across all clinical reviews FHR z-score was -2.98 (-3.32 to
-2.60) [Median(IQR)]. The N-LVIRT was calculated in 13 cases
(35 total measurements) and was abnormal for 2/35(3%) measure-
ments in two different patients. One patient had a subsequent
diagnosis of LQTS.
Conclusions: Sinus bradycardia is an important presentation of fetal
LQTS. Identification in fetal life is significant because it can have
implications for the fetus and family members who are unaware of
their diagnosis. Echocardiogaphy parameters in our initial cohort
did not correlate with genetically confirmed LQTS. Further work
is needed to look at the role of echocardiography in diagnosis of
this patient population.

Keywords: fetal, bradycardia, long QT syndrome
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Table: Presenting rhythm and echocardiography parameters for individual cases in the series.

PP-614
Unravelling the complex web of factors influencing critical
congenital heart disease outcomes in new zealand: an
exploration of ethnicity and beyond
Simone Watkins1, Lynn Sadler2, Elza Cloete3, Kim Ward4,
Rachel Brown5, Sue Crengle6, Monique WM de Laat2, Teuila Percival7,
Ruth Gorinski8, Frank H Bloomfield1 and Tom Gentles2
1Liggins Institute, University of Auckland, Auckland, New Zealand; 2Te
Toka Tumai, Te Whatu Ora, Auckland, New Zealand; 3Te Whatu
Ora, Christchurch, New Zealand; 4School of Nursing, University of
Auckland, Auckland, New Zealand; 5National Hauora Coalition,
Auckland, New Zealand; 6Ngāi Tahi Māori Health Research Unit,
Division of Health Sciences, University of Otago, Dunedin, New
Zealand; 7Department of Paediatrics: Child and Youth Health,
University of Auckland, Auckland, New Zealand; 8Heart Kids NZ
Tamariki Manawa Maiā, Auckland, New Zealand

Background and Aim: Critical congenital heart disease (CCHD) is a
significant contributor to infant mortality. While ethnicity has
been known to influence the outcome of certain CCHD types,
the contemporary factors contributing to this association remain
unclear. Therefore, we aimed to identify factors associated with
CCHD outcomes and examine their interaction with ethnicity
within a national New Zealand (NZ) cohort between 2006 and
2019.
Method: We conducted a retrospective, population-based cohort
study of CCHD cases reported in the national NZ Fetal,
Cardiology and Cardiac Surgical, Maternity, Perinatal, and

Infant Mortality datasets where the mothers chose to continue
with the pregnancy. The primary endpoint was all-cause mortal-
ity within the first postnatal year or stillbirth. Primary outcomes
in relation to various risk factors were analysed, including mater-
nal factors (age at delivery, ethnicity, deprivation score, residen-
tial location), infant factors (co-morbidities, CCHD subtype,
gestation at birth, birthweight z-score), and clinical care factors
(diagnostic timing, management pathway – palliative or surgical,
year of birth). Survival analysis was employed to scrutinise the
data, and multiple risk factors were assessed in a Cox regression
model.
Results: Between 2006-2019, there were 864,950 live births, still-
births, and terminations from 20weeks’ gestation inNZ, including
1278 CCHD cases. Of the 1039 CCHD cases included, 241
(33.2%) met the primary endpoint. Ethnicity was an indicator
of infant mortality risk with Indigenous Māori, Pasifika, and
Asian unadjusted hazard ratios (HR) higher than referent
Europeans (HR 1.5 [1.0-1.8], 1.6 [1.1-2.4], and 1.8 [1.2-2.7],
respectively). Further univariate risk factors included: deprivation,
infant co-morbidities, cardiac subtype, gestation at birth, birth-
weight z-score, and the management pathway. Multivariable
analysis demonstrated that birthweight, deprivation, cardiac sub-
type, and management pathway were independently associated
with the primary endpoint when adjusting for the observed risk
factors.
Conclusions: Ethnicity was a significant factor associated with dis-
parate CCHD infant outcomes, which was explained, at least in
part, by modifiable and unmodifiable factors. Thus, this study
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contributes evidence-based modifiable targets for policymakers
and healthcare leaders planning to advance health equity in
CCHD outcomes by ethnicity in NZ.

Keywords: Indigenous, congenital heart disease, ethnicity, equity

PP-615
Antenatal diagnosis of pulmonary atresia with intact ven-
tricular septum – a single centre experience
Siti NoratikahMohd Yusoff, Robert Yates, Michelle Carr, Jan Marek and
Victoria Jowett
Paediatric Cardiology, Great Ormond Street Hospital for Children,
London, United Kingdom

Background and Aim: Pulmonary atresia with intact ventricular sep-
tum is a rare congenital heart disease, occurring in 1 in 22,000 live
births in the United Kingdom and Ireland. The heterogenous and
variable morphological spectrum of the condition adds to the
complexity for postnatal assessment to determine whether a biven-
tricular repair is amenable, or whether univentricular circulation is
needed. Antenatal diagnosis allows for a safe plan for delivery,
including guiding postnatal care and management plan. The
objective of this audit is to review our institutional data and out-
come of patients with pulmonary atresia with intact ventricular
septum. Method: From 2015 to 2022, a retrospective analysis of
our institutional data was performed using information from our
fetal database and cross-referencing with confirmed postnatal diag-
nosis. Demographic features, anatomical features, management
pathway and subsequent clinical outcomes were examined.
Results: 42 antenatal diagnoses of pulmonary atresia with intact
ventricular septum were made in our institution in the period ana-
lysed, which resulted in 22 terminations of pregnancy (52%).
There were 2 intra-uterine fetal deaths and 18 live births (43%).
Of the live births, 6 families chose compassionate care in view
of the complex cardiac history with counselling provided antena-
tally; information for one patient was not available as their care was
in a different centre. The remainder of the patients (n=11) under-
went cardiac investigations with echocardiography, and either car-
diac catheter or computed tomographywith subsequent discussion
at our multidisciplinary meeting. 36% (n=4) of the patients were
palliated with a single ventricle approach, whilst one patient is
planned for 1.5 ventricles. One patient underwent a biventricular
repair (9%). There were 3 deaths during the period (27.2%); one
prior to intervention, one during and one separate to the cardiac
procedure (due to respiratory illness). The care of 2 patients were
taken over by a different centre following request for second
opinion.
Conclusions: Pulmonary atresia with intact ventricular septum
remains a rare and complex diagnosis with more than half resulting
in termination of pregnancy and approximately 1/3 of the live
births opting for compassionate care. The management postnatally
remains challenging and the use of multiple imaging modalities
should be employed to tailor the approach for patients.

Keywords: Congenital heart disease, fetal cardiology

PP-616
Prenatal diagnosis of critical and non-critical congenital
heart disease in british columbia canada
Stephanie Offutt1, Astrid Marie De Souza2, Anna Murray2,
Chantal Mayer3 and Shreya Moodley2
1Faculty of Medicine, University of British Columbia, Vancouver,
Canada; 2Department of Pediatrics (Cardiology), Faculty of Medicine,
University of British Columbia, Vancouver, Canada; 3Department of

Obstetrics and Gynaecology (Maternal Fetal Medicine), Faculty of
Medicine, University of British Columbia, Vancouver, Canada

Background and Aim: British Columbia is a Province in Canada that
spans over 944,735 km2, with parts of the Province only accessible
by ferry. In addition, there is only one tertiary care hospital in the
Province that services the needs of families who are expecting a
child with congenital heart disease (CHD). The Province’s geog-
raphy and hospital service model necessitates accurate and timely
prenatal diagnosis of CHD by fetal echocardiography. This allows
for prenatal planning, reduced perinatal morbidity and mortality.
We sought to evaluate our recent experience with prenatal diag-
nosis of CHD in our Province.
Method: This was a quality improvement (QI)/quality assurance
(QA) review. Using our clinical and echocardiography imaging
databases, we reviewed all CHD cases that presented between
January 2015 and December 2022. Cases were classified as critical
(requiring intervention in the first month of life) and non-critical
but significant (requiring intervention in the first year of life). The
following data was collected: diagnosis, gestational age at diagnosis,
birth plan, and need for relocation. Frequency (%) tables were gen-
erated and medians (interquartile ranges) are presented.
Results: The total number of mother’s who had a fetal
echocardiogram performed was 3797, with 735 fetuses identified
as having a prenatal diagnosis of critical (n=482) and non-critical
but significant CHD (n=253). The rate of diagnosis of critical and
non-critical but significant CHD in those referred for a fetal
echocardiogram was 19%. Median gestational age at time of diag-
nosis was 22 (21-26) weeks and 3 (1-5) days. The termination rate
was 23% in the critical and 19% in the non-critical diagnoses.
Intrauterine fetal demise occurred in 2% of critical and 2% of
non-critical diagnoses. After diagnosis, 96% of critical diagnoses
were triaged to deliver at the tertiary care centre, of which 40%
needed to relocate. 74 % of non-critical diagnoses planned to
deliver at the tertiary care centre, of which 30% needed to relocate.
Conclusions: The fetal cardiology program in our province is iden-
tifying critical and non critical but significant CHD and triaging
appropriately to higher level care.

Keywords: Fetal Cardiology, Quality Improvement/Quality
Assurance, Congenital Heart Disease

PP-617
Risk factors and presentations of fetal echocardiography:
What we found in a tertiary care centre ?
Tahmina Karim, Mohammad Tariqul Islam, Mohd. Zahid Hussain and
Serajum Munira
Department of Pediatric cardiology, BSMMU, Dhaka, Bangladesh

Background and Aim: Fetal Echocardiography is already established
screening tool for the detection of congenital cardiac anomalies.
But its use and awareness remains less in many under developed
and developing countries of the world. So limited data is available
about the usage and outcome of fetal echocardiography in theses
settings To study risk factors and presentations of fetal
echocardiography.
Method: All pregnant women referred for fetal echocardiography
in pediatric cardiology department of Bangabandhu Sheikh
Mujib medical university (BSMMU) from June 2022 to July
2023 were included in the study.
Results: A total of 121 pregnant women underwent fetal echocar-
diography. Themean age of patients was 30± 4.8 years. Study pop-
ulation presented with gestational age of <16weeks to > 37weeks
(mean of 25.7 ±4.4 weeks). The various risk factor includes
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Diabetes Meletus35(16.35%), Hypertension11(5.14%),
Hypothyroidism 15(7%), Epilepsy 1(0.46%), Thalassemia
1(0.46%), Maternal CHD 3(1.4%), Maternal RHD 3(1.4%),
Polyhydramnios 2(0.93%), Bad obstetric history 7(3.2%), previous
child with CHD 1(0.46%), Fetal hydrops on USG 2(0.93%), Twin
pregnancy 1(0.46%) and others 4(1.85%). Total 86 (40.18%) echo
reports were normal and 128 (59.8%) were abnormal. Different
abnormalities detected includes VSD 7(3.27%), AVSD
1(0.46%), Truncus arteriosus 4(1.86%), Tricuspid atresia
6(2.8%), single ventricle 2(0.93%), Bradycardia 4 (1.86%), cardio-
megaly 3(1.4%), Fetal hydrops 3(1.4%), pericardial effusion and
pleural effusion.
Conclusions: Fetal Echocardiography has provided a wide benefit of
diagnosing cardiac defect even before the baby born. This helps to
resuscitate the baby at most effective care level and allows parents
to be prepared for that. But in our country mothers are coming in
late gestational age rather than 22-28 weeks.
Proper awareness and referral can improve the scenario.

Keywords: Risk factors, presentation, fetal echocardiography

PP-618
Fetal bradycardia and neonatal tachycardia due to an
ectopic atrial focus
Thomas Mitschke1, Natella Hinderberger2, Peter Jan Follmann1,
Claudia Jung1, Julian Kaltschmidt1 and Thomas Kriebel1
1Department of Pediatric Cardiology, Westpfalzklinikum Kaiserslautern,
Kaiserslautern, Germany; 2Department of Gynacology,
Westpfalzklinikum Kaiserslautern, Kaiserslautern, Germany

Background and Aim: Fetal bradycardia is defined as a sustained heart
rate less than 100 beats per minute (bpm) and represents a poten-
tially life-threatening condition for the fetus with various causes.
One of the most important cardiac causes is AV block. A usually
benign differential diagnosis to 2:1 AV block is a constant atrial
bigeminus with blocked premature atrial beats
Method: At 21 weeks of gestation fetal bradycardia was first
observed in our case. Fetal echocardiography showed a structural
normal heart with a constant blocked atrial bigeminus with an ven-
tricular rate of 80 bpm. The patient was monitored without
therapy once weekly. He showed regular intrauterine growth
without signs of cardiac decompensation until 36 weeks of gesta-
tion with sustained blocked atrial bigeminus and resulting brady-
cardia. Because of the lacking possibilty of an adaequate
differentiation between the blocked atrial bigeminus and other,
potentially life-threatining causes of fetal bradycardia during a spo-
natneous birth like perinatal asphyxia, we decided to perform
cesarean section at 36 weeks of gestation.
Results: Postnatal the patient showed a transient tachypnoea of the
newborn with a need for non-invasive CPAP for 2 days. The ECG
showed the blocked atrial bigeminus with ventricular rates of 80
bpm as seen intrauterine. After a few days of life, episodes of
ectopic atrial tachycardia were observed increasingly. A therapy
with propafenone with a maximum dose of 250 mg/m2 was
started, but discontinued due to the development of broad com-
plex tachycardias under therapy. Under Sotalol (3,5 mg/kg) and
Digoxin (0,1 mg/m2) wewere able to achieve stable sinus rhythm.
Conclusions: Blocked atrial bigeminus is a generally benign cause of
fetal bradycardia and an important differential diagnosis to 2:1 AV
block. The differentiation of this benign situation to other, poten-
tially life-threatening situations is crusial as usually no therapy is
needed. Ectopic atrial tachycardia can develop due to the patho-
logical focal autaomaticity in the fetus as well as in the newborn,
therfore close monitoring is manditory in these patients

Keywords: Blocked atrial bigeminus, fetal bradycardia, ectopic
atrial tachycardia

PP-619
Tailoring fetal echocardiography indications to the limited
resources in Saskatchewan, Canada
Timothy J Bradley1, JenniferWong2, Carissa Mcguin2, JasmineMcguin2,
Katarina Nikel3, Glennie Lane3, Lara Wesson3, Kristine Mytopher3,
Jocelyne Martel3, Eman Ramadan3, Ernesto Figueiro3,
Adewumi Adanlawo3, Gitanjali Mansukhani1 and Ashok Kakadekar1
1Department of Pediatrics, University of Saskatchewan, Saskatoon,
Saskatchewan, Canada; 2College of Medicine, University of
Saskatchewan, Saskatoon, Saskatchewan, Canada; 3Department of
Obstetrics and Gynecology, University of Saskatchewan, Saskatoon,
Saskatchewan, Canada

Background and Aim:Congenital heart disease (CHD) is the leading
cause of infant mortality due to birth defects. Prenatal diagnosis of
CHD using fetal echocardiography has many benefits including
assessment of the optimal site for delivery and reduced costs to
the healthcare system regarding treatment and transportation.
The indications for fetal echocardiography screening for congeni-
tal heart disease (CHD) in Saskatchewan, Canada, were previously
based on the 2014 American Heart Association recommendations.
Due to limited resources, these indications were changed in 2017,
to introduce an intermediate level where fetal echocardiography
was only indicated if initial screening by obstetric ultrasound
was abnormal. The aim of this study was to assess the clinical
impact of these changes on the prenatal diagnostic rates of
CHD in Saskatchewan.
Method: All women undergoing fetal echocardiography screening
for CHD in Saskatchewan for 3-years before (1Jan2014-
31Dec2016) and 3-years after (1Jan2017-31Dec2019) these
changes were introduced, were identified from our fetal echocar-
diography database. Data was abstracted retrospectively including:
fetal echocardiography date and location; maternal age, location of
residence and obstetrical history; and fetal echocardiography indi-
cation, gestational age, and cardiac and extra-cardiac diagnoses.
Results: Women undergoing fetal echocardiography screening
before (N=567) compared with after (N=597) these changes were
introduced were of similar age (30.3±7.4 vs. 30.2±6.4 years,
p=0.858) and at similar gestation (28.2±8.6 vs. 28.2±7.4 weeks,
p=0.988). Maternal and fetal factors also appeared similar, other
than maternal diabetes as the indication for fetal echocardiography
(14% vs. 10%). This is likely due to maternal pre-existing diabetes
with good control (HbA1c <7% at conception) being changed to
an intermediate risk indication. The percentage of CHD detected
at fetal echocardiography remained similar (50% vs. 49%) before
and after changing the indications for fetal echocardiography in
Saskatchewan.
Conclusions: Introduction of an intermediate level of indications for
fetal ECHO does not appear to have significantly affected prenatal
diagnosis rates of CHD in Saskatchewan. This has important
resource implications for our limited provincial availability of fetal
echocardiography. This data is being used to inform healthcare
resource planning in the development of a provincial Fetal
Echocardiography Program to ensure all women in
Saskatchewan receive optimum care independent of geographical
location or socioeconomic demographics.

Keywords: Fetal echocardiography, congenital heart disease,
screening, indications, resource limitations
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PP-621
Perinatal management pathways for transposition of the
great arteries with intact ventricular septum in cardiac units
in the UK and Ireland
Victoria Jowett1, Shuba Barwick2, David Black3, Patricia Caldas4, Julene
S Carvalho5, Orla Franklin6, Nicholas Hayes3, Lindsey Hunter7,
Caroline Jones8, Sophia Khan8, Katie Linter9, Alexandra Matthews4,
Alan Pateman10, Magdalena Sajnach Menke11, Anna N Seale12 and
Trisha Vigneswaran13
1Great Ormond Street Hospital, London, UK; 2Leeds Teaching
Hospital, Leeds, UK; 3University Hospital Southampton, Southampton,
UK; 4University Hospitals Bristol, Bristol, UK; 5Royal Brompton
Hospital and St Georges Hospital, London, UK; 6Our Lady’s Childrens
Hospital, Dublin, Ireland; 7Royal Hospital for Children, Glasgow, UK;
8Alder Hey Children’s Hospital, Liverpool, UK; 9East Midlands
Congenital Heart Centre, Leicester, UK; 10University Hospital of Wales,
Cardiff, UK; 11Newcastle Upon Tyne Hospital, Newcastle, UK;
12Birmingham Women’s and Children’s Hospital, Birmingham, UK;
13Guys and St Thomas’ Hospital, London, UK

Background and Aim:Transposition of theGreat Arteries with Intact
Ventricular Septum (TGAIVS) is increasingly diagnosed antena-
tally. Outcomes for definitive surgery are excellent but there
remains an important cause of pre surgical morbidity and mortality
resulting from neonatal hypoxia due to poor mixing through the
atrial communication and arterial duct. Predicting this risk antena-
tally is imperfect. The pathways developed by units in the UK to
mitigate this risk vary depending on local infrastructure and resour-
ces. Our aim was to examine how individual units in the UK have
sought to minimise the preoperative risk of patients with an ante-
natal diagnosis of TGAIVS, understand the constraints of geogra-
phy and staffing, identifying areas for future study to improve
outcome in this condition.
Method: Questionnaire to all cardiac surgical units in the UK to
obtain details of antenatal and perinatal pathway for patients with
an antenatal diagnosis of TGAIVS.
Results:All 11 cardiac units in theUK and Ireland that offer surgery
for TGAIVS responded. 5/11 (45%) of units have maternity and
cardiac services collocated. The distance for non-collocated units
ranged from 0.7-3.6 miles from maternity unit to cardiac centre.
Final assessment in fetal cardiology was 32-34 weeks in 2/11
(18%), 34-36 weeks in 7/11 (63%) and over 37 weeks in 2/11
(18%). The usual planned mode of delivery, for patients without
antenatal concerns, was awaiting spontaneous labour in 3/11
(27%), induction of labour in 6/11 (55%), and elective caesarian
section in 2 units (18%) both of which were non collocated units.
The median planned week of delivery was 39 weeks. Two units
are able to accommodate geographically distant patients. Units had
2-4 interventional cardiologists. No unit has an interventional car-
diologist present at all deliveries. 5/11 (45%) performed septos-
tomy at the bedside, 6/11 (55%) in the cardiac catheterisation
laboratory.
Conclusions: The increase in antenatal diagnosis of TGAIVS pro-
vides an opportunity to improve outcome as there are variations
in current pathways. Further research is needed to compare
different models of care to establish the impact of colocation
and optimal mode and timing of delivery for this high-risk
group.

Keywords: TGA, fetus, outcome, transposition, CHD

PP-622
Hemodynamic and histological changes in a fetal animal
model for left ventricular hypoplasia – a feasibility pilot
studY
Walter Knirsch1, Frauke Seehusen2, Francesco Pisco2, Monique
C. Haak3, Edgar Jaeggi4, Martin Schweiger5, Bernard Krueger6,
Miriam Weisskopf7, Christian T. Stoeck8, Ahmed Hassan4, Mike Seed4

and Rajiv Chaturvedi4
1Pediatric Cardiology, Pediatric Heart Center, Children’s Research
Center, University Children’s Hospital, University of Zurich,
Switzerland, Switzerland; 2Veterinary Pathology, Vetsuisse Faculty,
University of Zurich, Switzerland; 3Leiden University Medical Center,
Leiden, Netherlands; 4Pediatric Cardiology, The Hospital for Sick
Children, Toronto, Canada; 5Congenital Cardiovascular Surgery,
Pediatric Heart Center, Children’s Research Center, University
Children’s Hospital, University of Zurich, Switzerland; 6Cardiac
Anesthesia, Institute of Anesthesiology, University Hospital, University of
Zurich, Switzerland; 7Center for Preclinical Development, University
Hospital Zurich, Switzerland; 8Institute of Diagnostic and Interventional
Radiology, University Hospital Zurich, Switzerland

Background and Aim: Brain growth and development is altered in
fetuses with hypoplastic left heart syndrome due to retrograde
aortic flow pattern and impaired cerebral perfusion. Little is known
about histological changes of the affected fetal brains.We aimed on
determining blood flow patterns by fetal magnetic resonance
imaging (MRI) to be associated with histological findings in a
chronic animal model for left ventricular (LV) hypoplasia.
Method: Eight pregnant ewes (four with twins) with a mean (SD)
body weight 69.5+/-10.8 kg were anesthetized and intubated at
two time points: (A) at mid of gestation (0.5) for percutaneous left
atrial (LA) coil implantation guided by fetal ultrasound to induce a
mitral valve stenosis with reduced filling of the LV, and (B) at late
gestation before birth (0.9) for cardiac and cerebral MRI.
Successful development of LV hypoplasia was determined by func-
tional cardiacMRI on a 3T scanner and 2D quantitative flowMRI
at the ductus arteriosus and the proximal ascending aorta.
Macroscopic evaluation of the fetal brain was performed.
Histological findings were assessed by hematoxylin and eosin
(HE), Luxol fast blue and by immunohistochemistry (IH) with
neuronal and glial markers.
Results: Three animals developed LV hypoplasia and were com-
pared to five control (sham) animals. The left ventricular end-dia-
stolic volume in the LV hypoplasia group was decreased with 0.32
mL/kg (+/-0.05) vs. 0.46 mL/kg (+/-0.05) in controls. The flow
in the proximal ascending aorta was reduced with 26.7 mL/kg/
min (+/-.2) vs. 184.1 mL/kg/min (+/- 45.0) in controls. This
was also associated with increased flow in the ductus arteriosus
215.6 (+/- 43.0) vs 164.0 (+/- 54.1). Cerebral findings were ana-
lysed in post mortem T2 weighted fast spin echo anatomical imag-
ing as well as DTI. Cerebral pathology indicates a less mature
cortical brain development (panel).
Conclusions:Our preliminary results demonstrate the impact of LV
hypoplasia on brain perfusion determined by fetalMRI in the con-
text of cellular changes shown by brain histology. In future studies,
these cellular alterations have to be further determined in the
altered brain development within this high risk population.

Keywords: Hypoplastic left heart syndrome, brain development,
fetal
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PP-625
A systematic review of clinical practice guidelines on the
management of malnutrition in children with congenital
heart disease
Maciej Kołodziej and Julia Skulimowska
Department of Paediatrics, The Medical University of Warsaw, Poland

Background and Aim: Congenital heart diseases (CHD) are one of
the most common inborn disorders, with a prevalence of 0.8-
1.2%. Affected children are often malnourished due to increased
requirements. This may lead to severe long-term complications,
such as growth impairment, limitation of a child’s development,
or increased mortality. Several authoritative organizations pub-
lished guidelines addressing nutritional intervention in children
with CHD. We aimed to systematically assess the consistency of
recommendations, the methodological quality of guidelines, and
the quality of evidence supporting each recommendation.
Method: PubMed, Embase, Cochrane Database, World Health
Organization Global Index Medicus, and 16 scientific societies
websites were searched until September 2023. Any clinical

guidelines or practice recommendations focusing on the manage-
ment of malnutrition in children with CHD were included. The
guideline quality was assessed using the Appraisal of Guidelines for
Research and Evaluation 2nd edition (AGREE II), tool. An online
tool, My AGREE PLUS has been used by 2 reviewers to assess the
included guidelines.
Results: After screening 765 records, two guidelines published in
2013 and 2022 were included in our review. The quality scores
were very high in three domains (Scope and Purpose 100%,
Clarity of Presentation 94%, and Editorial Independence 100%).
In other domains scores were lower (Stakeholder Involvement
31%, Rigour of Development 67%, Applicability 17%). Main
issues concerned the lack of implementation advice or tools and
the lack of criteria to measure the application of guideline recom-
mendations. The score for the Overall Assessment was 83%. Due
to the low number of included guidelines, we did not calculate the
median scores for individual domains.
Conclusions: Despite an abundance of literature on CHD-related
malnutrition, only two guidelines met our inclusion criteria.
The main reason for exclusion was the absence of any system of
rating the evidence. Included guidelines were of good quality,
within specific recommendations, both publications were largely
in agreement. There is a pressing need for comprehensive,
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multi-threaded guidelines, incorporating implementation strate-
gies and methods for performance assessment.

Keywords: malnutrition, guidelines, CHD

PP-626
Syndromes and malformations in live-born children with
double outlet right ventricle in norway; A population-
based study
Mari Johanne Sulheim1, Henrik Holmstrøm2, Gaute Døhlen2,
Henrik Bruun2 and Mads Nikolaj Holten Andersen1
1Department of Pediatrics, Lillehammer Hospital, Lillehammer, Norway;
2Department of Pediatric Cardiology, Oslo University Hospital,
Rikshospitalet, Oslo, Norway

Background and Aim: Population-based studies of the prevalence of
syndromes andmalformations among live born childrenwith dou-
ble outlet right ventricle (DORV) are lacking. We therefore sur-
veyed the prevalence of syndromes and malformations among
Norwegian children born with DORV and to describe treatment
courses, interventions, complications and mortality.
Method: All children born with DORV between 2003 and 2017
were identified in the Oslo University Hospital registry.
Patients’ characteristics, presence of syndromes or malformations,
interventions, complications, and deaths were recorded.
Echocardiographic data were reviewed for classification according
to current standards. We investigated time-dependent surgical
reintervention and mortality using Kaplan–Meier analyses and
determinants of treatment complications, reintervention, and
death using regression analyses.
Results: 93 children born with DORV between 2003 and 2017
represented an annual mean prevalence of 1.07 per 10,000 births
in Norway. 25 of these children were born with a wide range of
syndromes or other non-cardiac malformations and 6 of these chil-
dren received palliative care. With an intention to treat, a surgical
route with primary biventricular repair was followed for 12 chil-
dren, staged biventricular repair for 5, and univentricular repair for
2 children. Major complications occurred in 0% and 10.5% chil-
dren following catheter or surgical intervention, respectively. No
significant determinants of surgical complications were identified.
Overall survival following treatment was 84.2%, 84.2%, 78.6%,
and 78.6% and corresponding freedom from surgical reinterven-
tion was 93.8%, 87.5%, 80.2%, and 80.2% at 1, 2, 5, and 10 years,
respectively. Kaplan-Meier plot revealed a non-significant trend
for increased risk of mortality with presence of syndromes or
non-cardiac malformations among children with DORV. No
increased risk of surgical re-intervention was found for children
with syndromes or malformations.
Conclusions:We found an annual incidence of DORV of 1.07 per
100.000 live births in Norway. Approximately 1:4 children with
DORV were born with additional non-cardiac malformations or
syndromes,which in 1:3 cases were of a severity leading to comfort
care. However, most children with syndromes or malformations
accompanying DORV were offered tailored treatment encom-
passing primary biventricular, staged biventricular or univentricu-
lar repair with favourable outcomes although risk of mortality
tended to be increased compared to childrenwithDORVwithout
additional syndromes or malformations.

Keywords: DORV, mortality, syndrome, malformation, double
outlet right ventricle

PP-627
Effect of kidney transplant on ventricular dysfunction in a
patient with end-stage renal disease
Maria Del Pilar De Castro Vecino1, Nuria Gil Villanueva1, Manuela
Camino López1, Esther Panadero Carlavilla1 and Ana Belén
Martínez López2
1Department of Paediatric Cardiology, Hospital Universitario Gregorio
Marañón. Madrid. Spain; 2Department of Paediatric Nephrology.
Hospital Universitario Gregorio Marañón. Madrid. Spain

Background andAim:Cardiovascular disease is a major cause of mor-
bidity and mortality in end-stage renal disease (ESRD) in adult
patients. In children it is usually due to associated cardiomyopa-
thies. It is important to perform a study aimed at the origin of
the heart failure in order to offer a targeted and effective treatment,
keeping the patient on the waiting list for renal transplantation.
Method: We present the case of a 13-year-old patient with ESRD
secondary to focal segmental glomerulosclerosis (TRCP6 muta-
tion) corticoresistant with debut in November 2020. She´s been
on peritoneal dialysis sinnce October 2021.
Results: Cardiological evaluation in June 2021 was normal. Four
months after the start of peritoneal dialysis, the patient began to
show signs of congestive heart failure (CHF), progressive dyspnea,
orthopnea, peripheral edema, with New York Heat Association
(NYHA) functional class II-III. A new cardiological evaluation
was performed in February 2022 with ventricular dysfunction,
with ejection fraction (LVEF)35%, severe left ventricular dilatation
(VITD 60.4mm) and moderate mitral insufficiency and moderate
pericardial effusion (15mm). Complete study with MRI without
gadolinium in March 2022 (left ventricular dysfunction with
LVEF 35%), genetic study of cardiomyopathies (Negative) and
cardiac catheterization without data of pulmonary hypertension
(PCP 19 mmHg, IRVP 4 UWm2, CI 1.95l/min/m2). In
March 2022 she starts treatment with sacubitril/Valsartan with
clinical stabilization, so she remains on the waiting list for renal
transplantation. She receives monthly cycles of levosimendan.
She maintains treatment with Carvedilol, Amlodipine and
Darbepoetin alfa. In June 2022 kidney transplant was perfomed.
She was a good evolution, blood perssue controlled with sacubi-
tril/valsartan, carvedilol, amlodipine. Post-transplant controls
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showed normalization of cardiac function, disappearance mitral
insufficienccy; as well as improvement of analytical parameters
(NtproBNP 34 ng/L).
Currently she is in NHYA functional class I, under treament with
sacubitril/valsartan and amlodipine.
Conclusions: Kidney transplantation in ESRD patients with
advanced systolic heart failure results in an increase in LVEF,
improves functional status of CHF, and increases survival. To
abrogate the adverse effects of prolonged dialysis on myocardial
function, ESRD patients should be counseled for kidney trans-
plantation as soon as the diagnosis of systolic heart failure is
established.

Keywords: Heart failure, kidney transplant, end-stage renal dis-
ease,
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Atypical cases of kawasaki disease. pitfalls in diagnosis and
cardiac outcomeS
Maria Kavga, Maria Moutafi, Dimitra Karakosta, Theodora Delaporta,
Konstantinos Cheirakis, Paraskevi Panagopoulou, Maria Fotoulaki and
Kyriaki Papadopoulou Legbelou
4th Department of Pediatrics, Aristotle University of Thessaloniki,
“Papageorgiou” General Hospital, Thessaloniki, Greece

Background and Aim: Atypical Kawasaki disease (KD), usually leads
to delayed diagnosis and appropriate treatment, increasing the risk
of cardiac complications. We report the leading clinical symptoms
and/or laboratory features at the time of diagnosis in a group of
childrenwith atypical KD and correlate cardiac complications with
the time of diagnosis.
Method: FromNovember 2022 toOctober 2023, six children with
atypical KD were diagnosed in a tertiary care hospital.
Results: There were 3 boys/3 girls, aged between 14 to 24 months
(5/6) and 1/6 was 15 years-old. The time of diagnosis ranged from
2-12 days (5/6), and only in the 15-year-old patient was 22 days.
All patients had fever and 5/6 skin rash. Other leading symptoms
were sacroiliitis or hip joint effusion (2/6), balanoposthitis (1/6),
limping with normal hip ultrasound (1/6), while 3/6 patients
had prominent gastrointestinal symptoms: hyperamylasemia with
high ALT and γ-GT (1/6), abdominal distention with stool disco-
louration, jaundice and high total and direct bilirubin (1/6) and
hepatosplenomegaly with elevated AST, ALT and γ-GT (1/6).
From six laboratory findings for diagnosis of incomplete KD, total
WBC count>15,000/mm3 had 2/6 patients, anemia:6/6, platelet
count >450,000:3/6, serum albumin <3g/dL:1/6, elevated ALT
levels:1/6, and pyuria:2/6 children. As for cardiovascular compli-
cations, all patients had coronary arteries involvement, with the
most serious lesions (coronary dilatation with z-score>5) in 2/6,
who had the longest time since diagnosis (22 and 12 days

respectively). All patients treated with intravenous immuno-
globulin: 2/6 had single infusion and 2/6 two infusions. As for
additional therapy: low-dose aspirin 3/6, clopidogrel (due to
G6PD deficiency) 2/6, and aspirin with clopidogrel in 1/6. The
dilatation regressed gradually within 4 to 6 weeks in 4/6, but in
two patients with z-score>5 persisted for 3 months. Larger coro-
nary dilatation and delayed regressionwere associatedwith delayed
diagnosis.
Conclusions: Early diagnosis of atypical KD is a challenge for the
pediatrician, because cardiovascular sequelae appear the same with
typical cases. As a normal echocardiogram in the first week of ill-
ness does not rule out the diagnosis of atypical KD, we suggest that
serial echocardiograms should be performed in all patients with
suspicious symptoms and uncertain diagnosis.

Keywords: coronary dilatation, atypical Kawasaki, children

PP-629
Implementation of value-based healthcare principles
through the use of patient-reported outcome measures
within a paediatric cardiology unit
María Martín Talavera1, Silvia Escribà Bori1, María Dolores
Alonso Llobregat3, Rebeca Sánchez Salmador2, Andrea Fidalgo García2

and Magdalena Ferrer Canaves2
1Paediatric Cardiology Unit; Departament of paediatrics; Hospital
Universitario Son Espases, Palma, Spain & Fundación Instituto de
Investigación Sanitaria Islas Baleares (IdISBa), Palma, Spain; 2Paediatric
Cardiology Unit; Departament of paediatrics; Hospital Universitario Son
Espases, Palma, Spain; 3Customer Service; Hospital Universitario Son
Espases, Palma, Spain

Background and Aim: This study explores the implementation of
Value-Based Health Care (VBHC) principles through the use of
Patient-Reported Outcome Measures (PROMs) within a
Pediatric Cardiology Unit of a tertiary hospital. It aims to explore
the effectiveness and challenges in implementing patient-centric
outcomes, cost efficiency, interdisciplinary collaboration, patient
participation, technological advancements in data collection,
aligned incentives, and continuous improvement and
standardization.
Method: The methodology involved adapting the Outpatients
Questionnaire 2011 (Picker Institute European -NHS) to evaluate
patient experiences in the Pediatric Cardiology Unit. A compre-
hensive survey was conducted, encompassing various aspects of
patient care, including waiting times, clarity of signage, cleanliness,
communication regarding tests and interventions, professional
conduct, privacy, decision-making, trust, medication information,
and overall respect and dignity. The responses were quantitatively
analyzed to derive insights into the effectiveness of VBHC
implementation.
Results: The results indicated high levels of patient satisfaction and
trust in the healthcare professionals. Notable findings included effi-
cient waiting times, clear communication regarding medical pro-
cedures and results, and a strong sense of respect and dignity. The
data suggested a successful integration of VBHC principles, par-
ticularly in areas of patient involvement in decision-making, clarity
of medication information, and overall satisfaction with the care
received.
Conclusions: The study highlights the effectiveness of implement-
ing VBHC in a Pediatric Cardiology Unit, demonstrating signifi-
cant positive impacts on patient experiences through the use of
PROMs. Key strengths identified include interdisciplinary col-
laboration, patient-centric approaches, and effective communica-
tion strategies. The findings underscore the importance of
continuous measurement and improvement in healthcare services,
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aligning with the overarching goals of VBHC to enhance patient
outcomes and value. The study suggests a need for ongoing evalu-
ation and adaptation of VBHC strategies to address identified gaps
and enhance overall healthcare value. The methodology, while
comprehensive, may have limitations in capturing the full scope
of patient experiences and the nuanced impacts of VBHC imple-
mentation. Future directions could include further exploration of
cost-related aspects and technology integration for data collection
and analysis.

Keywords: Value-Based Healthcare principles, VBHC, Patient-
Centered Care, Patient-Reported Outcome Measures, PROMs.

PP-630
Kawasaki disease: description of a 25 year cases serie from a
referral hospital in northern spain
María Teresa Viadero1, Jose Luis Martin2, Natalia Fernández1, María
Jesús Caldeiro3, Jesús Garde1, Lara Sánchez4, Diana Prieto4, Eva Peña5,
Beatriz Jimenez3, Cristina Alvarez3, Isabel Gijon1, Maria
Celina Diez3, Rosario Tazón3, Ricardo Blanco4, Domingo
Gonzalez Lamuño3 and María Jesús Cabero3
1Department of Pediatrics, Area of Pediatric Cardiology. Hospital
Universitario Marqués de Valdecilla. Santander. Spain; 2Department of
Rheumatology. Hospital Comarcal de Laredo. Laredo. Cantabria. Spain;
3Department of Pediatrics. Hospital Universitario Marqués de Valdecilla.
Santander. Spain; 4Department of Rheumatology. Hospital Universitario
Marqués de Valdecilla. Santander. Spain; 5Department of Pediatrics.
Hospital Universitario La Paz. Madrid. Spain

Background and Aim: Kawasaki disease (KD) is a self-limited sys-
temic vasculitis that generally occurs in children. Children with
KD are at risk for cardiovascular (CV) sequelae, particularly coro-
nary artery abnormalities (CAAs). The risk is higher without
proper treatment with intravenous immunoglobulin (IVIG).
Method:Wedescribe a cohort of patients (observational study) with
KD diagnosis over 25 years in a referral university hospital in
northern Spain, before the SARS-CoV-2 pandemic. Classic diag-
nosis criteria were used. CAAs were identified by echocardiogra-
phy and/or coronary CT.
Results: 61 patients (without gender differences) were diagnosed
with KD. Mean age at diagnosis: 3,6 years. Due to seasonality:
65% summer, 9% spring. 78,2 % were classified as complete
KD. There was an increase in acute phase reactants, leucocytosis
and thrombocitosis. All patients presented a monophasic disease
course with mean duration of symptoms of 12,8+/-4.9 days. 10
patients (6 %) developed CAAs. Only 3 maintained CAAs beyond
the first year after the acute illness. 96,6% received adequated treat-
ment with IVIG (2g/kg before tenth day of the onset of the symp-
toms), 98% received acetylsalicylic acid at anti-inflammatory doses
and subsequently at antiplatelet doses. 4 received intravenous cor-
ticosteroids (due to refractory or high-risk KD according to
Kobayashi score and/or National consensus on diagnosis, traet-
ment and cardiological follow-up of KD score from the Spanish
Paediatric Associacion -AEP-),3 received infliximab due to refrac-
tary illness. No other inmunosupressants were required. A 16-
year-old patient died because of myocardial ischemia resulting
from previously undiagnosed CAAs. He presented unexplained
untreated fever (probably incomplete KD) when he was 7 months
old. The incidence rate of KD in our country was 0,37 cases/
100.000/year but it is much higher in the last 12 years.
Conclusions: Our incidence is much lower than reported in other
series but it has tripled in recent years. Different factors can explain
it: an increase in real incidence or underdiagnosis/

underregistration in the first years of study. However, clinical fea-
tures are similar than reported. Only 1% of cases maintained CAAs
beyond de first year. The vast majority of patients were treated
early and most of them responded to usual IVIG treatment.

Keywords: Kawasaki disease, children, coronary artery abnor-
malities

PP-631
Correlation of electrical and mechanical response after
cardiac resynchronization therapy
Marwa Jarraya, Mariem Jabeur, Rania Gargouri, Mahdi Walha,
Selma Charfeddine and Leila Abid
Cardiology Departement, University of Medecine, Sfax, Tunisia

Background and Aim: Cardiac resynchronization therapy (CRT)
constitutes a cornerstone in advanced heart failure treatment.
Although structural remodeling correlates with improved long-
term outcomes, the role of electrical remodeling is poorly under-
stood. In practice, the degree of CRT response is assessed 6months
after CRT implantation using echocardiographic change (Δ) of
left ventricular volume and ejection fraction (EF).
We undertook this study to determine the potential relationship
between ventricular and electrical remodeling.
Method: In this study, all patients underwent baseline 12-lead ECG
and transthoracic echocardiography (TTE) prior to CRT implan-
tation and after. Response to CRT was defined by ≥ 5% absolute
improvement in EF on TTE and electrical remodeling as a
decrease in QRS width.
Results: Twenty patients were included (age, 54 [13] years; 80%
men); only 35% of them had ischiemic cardiomyopathy, and
the mean EF was 27%. The mean QRS duration prior to CRT
was 160 ms. The mean EF after CRT was 42%, and EF improve-
ment (delta EF) was 63%, from 12% to 230% (P<.05) after implan-
tation. Ninety-five (95%) patients were considered responders as
they had a LVEF ≥ 5% absolute improvement. The mean
QRSd reduced from 160 to 127 ms (P <.05), whether in biven-
tricular pacing or LV pacing. These patients showed a significant
decrease in QRS duration on follow-up in addition to a significant
improvement in ejection fraction. A noteworthy finding is the
correlation between QRS duration and LVEF after CRT (P =
0.048). traducing the relationship between the presence of ven-
tricular and electrical reverse remodeling achieved with CRT.
Conclusions:Our findings support the importance of programming
to obtain the narrowest-paced QRS possible. The inherent limi-
tations of sample size and the descriptive nature of the study.

Keywords: remodeling, resynchronisation, QRS
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Heart pseudoaneurysm developed in the course of multi-
system inflammatory syndrome in children
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Pawel Banaszak1, Joanna Sliwka3, Szymon Pawlak3 and
Roland Fiszer1
1Department of Pediatric Cardiology and Congenital Heart Defects,
Faculty of Medical Sciences in Zabrze, Medical University of Silesia,
Silesian Center for Heart Diseases, Zabrze, Poland; 2Department of
Pediatrics and Pediatric Gastroenterology, College of Medical Sciences,
University of Rzeszow, Poland; 3Department of Cardiac, Vascular and
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Background and Aim: Multisystem Inflammatory Syndrome in
Children (MIS-C) is a rare condition associated with SARS-
CoV-2 infection. It is a novel disease, and its pathophysiology,
as well as the complete clinical picture, are still unknown.
Method: We present the case of a 22-month-old boy exhibiting
signs of MIS-C and testing positive for SARS-CoV-2 IgG anti-
bodies. During routine echocardiography, a hypokinetic and
thin-walled aneurysm of the left ventricle apex was identified.
Subsequent heart magnetic resonance imaging revealed a dyski-
netic false aneurysm of the left ventricle apex with a full-wall ische-
mic scar. Aortography confirmed normal coronary artery course,
with sufficient perfusion of essential branches and no stenosis or
aneurysms. The heart team consulted the boy and determined
his eligibility for surgery. The pseudoaneurysm was surgically
removed up to the margin of healthy tissues, and both the surgery
and periprocedural period were uneventful.
Results: Determining the origin of the aneurysm proves challeng-
ing. The most likely etiology appears to be an ischemic lesion aris-
ing from a disorder in coronary circulation due to the complex
course of MIS-C. It is possible that the disorder resolved sponta-
neously before aortography was conducted. Although other eti-
ologies, such as perinatal, intrauterine, or congenital lesions or
complications of pericarditis, should be considered, we find these
reasons less probable.
Conclusions: The etiology of the presented left ventricle pseudoa-
neurysm cannot be definitively confirmed. However, the MRI
results, coupled with histopathological examination, suggest
reversible ischemic changes in the coronary arteries in MIS-C as
the most likely cause.

Keywords: SARS-CoV-2 virus, COVID-19, Multisystem
Inflammatory Syndrome in Children, heart aneurysm, cardiac
surgery

PP-634
Precordial pain, sincope and heart failure in a 14 yo boy,
demasking an aortic dissection
Gabriela Doros1, Andrada Mara Micsescu1, Cristiana Stolojanu1,
Andreea Vartop2, Diana Dronca2, Adrian Merce3 and Mircea Murariu1
1"Victor Babes” University of Medicine and Pharmacy Timisoara,
Romania and “Louis Turcanu” Emegency Hospital for Children,
Timisoara, Romania; 2"Louis Turcanu” Emegency Hospital for
Children, Timisoara, Romania; 3Institute of Cardiovascular Disease
Timisoara, Romania

Background and Aim:To present a 14 yo boy, admitted in our clinic
after a severe precordial pain followed by syncope, during an ami-
cal discussion with his mother. He was transported alone with
ambulance in the ED, where he was stable, with normal ECG,
no precordial pain, normal O2Sat and blood pressure and
cardio-pulmonary X ray with enlarged cardiac silhouette and
aortic button that did not panic the on-duty doctors. He was
monitored in the pediatric department.
Method: Next day he was cardiological evaluated, clinical, ECG
and Echocardiography. No pain was found, but the patient was
obnubilated, not able to walk on his legs, presenting light dyspnea,
tachycardia and hypotension.
Results: Grade IV/6 diastolic murmur in the aortic area, absent
pulse at the right radial artery and hepatomegaly were found.
ECG showed inverted T waves in left precordial leads.
Echocardiography revealed large aneurysm of the ascending aorta,
Zscore 9.9, aortic dissection with a flap starting from the supra bul-
bar position to the aortic arch, involving the brachiocephalic trunk
and severe aortic insufficiency. Angio CT was performed showing

large aortic dissection, Stanford A, DeBakey II, with obstruction of
the commom right carotid artery and a Kommerell diverticulum.
Cardiac biomarkers were increased. The patient worked in con-
structions, lifting heavy weights. He was addressed to the pediatric
cardiovascular surgery, where Bentall-de Bono procedure was
performed using a 26 mm Dacron Graft Conduit with St Jude
23 mm prosthesis and coronary artery reimplantation.
Anticoagulation started after surgery. Fever appeared after 10 days,
and endocarditis treatment was started despite any positive hemo-
culture, because the patient was on antibiotics. Vancomycine,
Rifampicine and Amikacine was started, with a good evolution.
Angio CT was repeated one month later, showing the increase
of the Kommerell diverticulum and residual dissection flap.
Conclusions: Aortic dissection is very rare in children, especially in
the absence of Marfan features. Severe precordial pain with syn-
cope must be evaluated by echocardiography and angio CT if nec-
essary. A second intervention is required for the residual flap and
Kommerell diverticulum dilatation. No effort, regular follow-up
and chronic anticoagulation with INR control is recommended.
Genetic evaluation is mandatory.

Keywords: severe precordial pain, syncope, aortic dissection,
children

PP-635
Assessment of right ventricular function in children after
surgical repair of tetralogy of fallot
Mirza Halimic, Almira Kadic, Zijo Begic, Dizdar Selma and Semra
Kapic Cepic
Cardiology Department, Pediatric Clinic, CCU Sarajevo, Bosnia and
Herzegovina

Background and Aim: To examine the relationship between plasma
levels of N-terminal proB type natriuretic peptide (NTproBNP)
value in patients after surgical correction of Tetralogy Fallot with
the dimensions of the right heart chambers, echocardiographic
parameters of systole and diastolic function of the right heart.
Method: The research include 39 patients aged 1-17 years, 1±17
years after the primary surgical correction of the tetralogy Fallot,
divided into two groups: Group I- patients who underwent sur-
gical correction less than 10 years ago beginning of the study and
Group II-patients who underwent operative correction in a period
longer than 10 years before beginning of the study. Patient histor-
ies, measured NT-proBNP levels and transthoracic echocardiog-
raphy parameters were analysed.
Results: 39 patients participated in the study, with an average age of
9.1±4.63 years, and a range of 1 to 17 years. 20 patients (51.3%)
underwent surgery less than 10 years ago, on average 4.85 years
ago, while 19 (48.7%) respondents underwent surgery more than
10 years ago, on average 11.74 years ago. It was found that there is a
significant statistical difference in gender representation between
the two investigated groups (x2=5.267; p=0.022). No significant
statistical difference was found in the frequency of therapy con-
sumption (x2=3.288; p=0.070). Dysrhythmias were not found
in any patient. In relation to the elapsed time since the operation,
significantly higher values of PVRwere found in subjects who had
the operation performed ten or more years ago (p=0.022).
Significantly higher values of FS-RVOT (%) (p=0.009) and sig-
nificantly higher values of RV-FAC (%) were also determined;
p=0.012. A significant correlation between the value of
NTproBNP and the E"/A” index was determined, r=0.468;
p=0.037. The relationship was evaluated as a medium-strong rela-
tionship, with a positive sign.
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Conclusions: Quantification of right heart function is possible and
should be routinely performed using a combination of different
parameters. Increased plasma NT-proBNP levels in patients after
surgical repair of ToF are related to RV systolic and dyastolic dys-
function, evaluated by 2D-, M-mode and TDI.

Keywords: tetralogy Fallot, right heart, NTproBNP, echocardi-
ography
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A rare case of cardiac rhabdomyomas and long qt
syndrome
Mirza Vamiq Rasool1, Sanna Birjees2, Nomaan Hassan Khan1,
Aamir Rashid1, Ajaz A Lone1, Imran Hafeez1, Mohd Iqbal Dar1, Jan
Mohd Sheikh1, Hilal A Rather1 and Robert H Pass3
1Department of Cardiology, Sher-i-Kashmir Institute Of Medical
Sciences, Srinagar, kashmir, India; 2Department of Radiology,
Government Medical College Srinagar, India; 3Division Chief, Pediatric
Cardiology, Icahn School of Medicine at Mount Sinai, NY,USA

Background and Aim: We present a rare case of 3 day old neonate
born premature at 34 weeks gestation age. The child presented to
our centre with respiratory distress syndrome and bradycardia with
heart rate varying between 70-80 beats per minute.
Method: Surface Electrocardiograms and transthoracic echocardi-
ography was done. The echocardiography was done with GE-
Vivid E95 machine.
Results: The surface EKG revealed sinus rhythm with long QTc of
624 milliseconds by Fridericia formula and 659msec by Bazett’s
formula. There was functional 2:1 Atrioventricular block as the
length of time that repolarization was taking was too long and
hence precluding 1:1 conduction all the time.
Echocardiography revealed a large echogenic mass likely as rhab-
domyoma in upper ventricular septum measuring about 2*3 cms
and 2 additional small masses in left ventricular lateral wall. The
child was hemodynamically stable andwas managed for respiratory
distress syndrome. The child was discharged home on oral pro-
pranolol and mexiletine. Child was scanned every for 4 months
over last 2 years and the rhabdomyomas have largely regressed
We suspected child to have Tuberous sclerosis,although there
are no other systemic manifestation at 2 years of age in this case.
The genetic tests are awaited and the Qtc has shortened with latest
EKG showingQTc of 388msec (Bazett) with 1:1 conduction.We
reviewed the literature and found this is the only reported case of
concurrently occurring cardiac rhabdomyomas and long QT
syndrome.
Conclusions: Cardiac rhabdomyomas are known to be associated
with Tuberous Sclerosis complex and long Qt syndrome with
functional 2:1 AV block can occur in type iii long QT.

Keywords: Cardiac Rhabdomyoma, long QT
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Acute myocardial infarction in a pre-teen as an initial
presentation of glomerulopathy with nephrotic range
proteinuria. A case report
Mohammad Abed, Jl Lopez Guillen, Ali Lootah, Susan Ujuanbi and
Varsha Thakur
Labatt Family Heart Centre, Hospital for Sick Children and University
Of Toronto, Toronto, Ontario, Canada.

Background and Aim: Acute myocardial infarction (AMI) in chil-
dren is rare; AMI can occur in patients with congenital heart dis-
ease, specifically with coronary artery anomalies or post coronary
aneurysm and thrombosis with Kawasaki disease. Infrequently,
AMI presents in healthy children. We present an uncommon pre-
sentation of AMI in a healthy pre-teen with glomerulonephritis
and nephrotic range proteinuria.
Method: An 11-year-old male presented to the emergency depart-
ment with chest pain, severe diffuse headache and brief episodes of
blurry vision. He was tachycardic and had a significantly elevated
blood pressure with measurements up to 200 mmHg systolic.
Laboratory investigations revealed hypoalbuminemia, hyperlipi-
demia, proteinuria and low C3 values. Troponin was significantly
elevated, and ECG showed changes suggestive of ischemia. He
progressively developed migrated shoulder pain and ST dynamic
changes were observed (figure 1). Echocardiography revealed
regional wall abnormalities and cardiac MRI showed ischemic late
gadolinium enhancement distribution and significant microvascu-
lar occlusion in the LAD territory and vasculitis in the RCA (figure
2). Urgent catheterization confirmed the LAD occlusion (figure 3)
and balloon angioplasty was performed successfully.
Antithrombotic therapy, a statin, betablockers and ACE inhibitor
were commenced post AMI, in addition to steroids for glomeru-
lonephritis with nephrotic range proteinuria. PET-CT was
unremarkable for large vessel vasculitis.
Results: Pediatric AMI is rare with an incidence of 6.6 events per 1
million patient-years in teenagers between the ages of 13-18 years.
AMI etiologies are diverse and often multi-factorial leading to
delayed diagnosis and significant morbidity. While venous throm-
bosis is a well–known complication of nephrotic syndrome,
arterial thrombosis is rare, occurring in 1–5.5% of cases, secondary
to the combination of hyperlipidemic and a hypercoagulability
state.
Conclusions:Coronary occlusion is a rare complication of nephrotic
range proteinuria. A comprehensive cardiac evaluation including
coronary angiogram may be useful in cases of underlying nephro-
pathy accompanied with cardiac symptoms.

Keywords:AcuteMyocardial Infarction, proteinuria, glomerulo-
nephritis

Figure 1-3
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PP-638
Effectiveness of medium-dose intravenous immuno-
globulin (1 G/KG) vs high-dose intravenous immuno-
globulin (2 G/KG) in the treatment of kawasaki disease
Mulki Angela, Nina Dwi Putri and Najib Advani
Department of Child Health, Faculty of Medicine, University of
Indonesia, Cipto Mangunkusumo Hospital, Jakarta, Indonesia

Background and Aim: Kawasaki disease (KD), the leading cause of
acquired heart disease in children, is an acute childhood systemic
vasculitis. It is associated with coronary artery aneurysms (CAA),
that could be prevented by intravenous immunoglobulin (IVIG)
administration. High-dose IVIG (2 g/kg) is usually given in the
treatment of Kawasaki disease (KD). However, medium-dose
IVIG (1 g/kg) is a low-cost treatment and may have the same effi-
cacy.We aim to determine whether the treatment with IVIG at an
initial dose of 1 g/kg is effective for preventing CAA.
Method: A multicenter retrospective cohort study was conducted.
A total of 507 patients with complete KD who were treated with
high-dose and medium-dose immunoglobulin at Cipto
Mangunkusumo Hospital and Kawasaki Center, Indonesia from
January 2012 to January 2022 were enrolled. Patients treated with
a single infusion of medium-dose IVIG (1 g/kg) were defined as
group A, and patients treated with high-dose IVIG (2 g/kg) were
defined as group B. Patient characteristics were compared between
the two groups; demographic features, laboratory findings, muco-
cutaneous involvement, day of fever, duration of fever after treat-
ment, length of stay, and rates of CAA from echocardiography
during the follow-up period.

Results: Medium-dose IVIG was given in 24 patients (group A).
High-dose IVIGwas given in 483 patients (group B). Age and gen-
der distributions, white blood cell and platelet counts, day of fever
when IVIG was administered, duration of fever after IVIG treat-
ment, and length of stay did not differ significantly between the
two groups (p >0.05). All patients had mucocutaneous involve-
ment. Median of weight for age (WAZ) was higher in group A
(+0,35 vs -0,26; p <0.05). Median of concentrations of
Creactive protein was higher in group B (59,5 mg/L vs 81 mg/
L; p <0.05). Coronary artery aneurysms were not found in group
A and in 9 patients (1.9%) in group B during the follow-up period
(p >0.05).
Conclusions: Treatment of KD with IVIG at an initial dose of 1 g/
kg could show the same effectiveness as the high-dose IVIG (2 g/
kg) and might be an option for low- and middle-income country.

Keywords: Intravenous immunoglobulin, Kawasaki disease
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PP-639
Unmasking macrotroponin: A diagnostic challenge in
pediatric myocarditis evaluation
Timur Meşe, Mertkan Bilen, Murat Muhtar Yılmazer, Ceren Karahan
and Gamze Vuran
Department of Pediatric Cardiology,University of Health Sciences, Izmir
Dr. Behçet Uz Children’s Hospital, İzmir, Turkey

Background and Aim:Troponin positivity in myocarditis diagnosis is
commonly assessed using highly sensitive cardiac troponin T (hs-
cTnT) tests. However, discrepancies between clinical, electrocar-
diographic, and echocardiographic evaluations alongside positive
troponin results prompt investigation into potential causes of false
troponin positivity.
Method: A seven-year-old male presented with respiratory distress
and chest pain. Elevated hs-cTnT levels (0.069 ng/ml) and cardiac
MRI revealed apical oedema and T2 signal enhancement, leading
to a myocarditis diagnosis. Upon clinical improvement and neg-
ative cardiac troponin T, follow-up displayed persistently border-
line troponin T levels alongside normal electrocardiographic and
echocardiographic findings. Further assessment revealed persistent
troponin T positivity despite negative troponin I, suggestive of
macrotroponin presence confirmed by recovery rates after the
study.
Results: Hs-cTnT serves as a crucial diagnostic tool in suspected
myocarditis cases; however, discordance among evaluations
requires investigation into potential false-positive causes.
Excluding anatomical pathology through cardiac MRI, and dis-
cerning macrotroponin presence becomes pivotal when cardiac
troponin T is positive while troponin I remains negative.
Recognizing macrotroponin’s influence in cases with high tropo-
nin levels incongruent with clinical symptoms is imperative to pre-
vent unnecessary hospitalizations and treatment expenses
Conclusions: In cases exhibiting discrepancies between clinical eval-
uations and cardiac troponin levels, considering the presence of
macrotroponin is pivotal for accurate diagnosis and management
decisions, thus avoiding unnecessary healthcare burdens.

Keywords: Pediatric Myocarditis, Cardiac Troponin,
Macrotroponin, Diagnostic Challenges, Troponin Positivity,

PP-640
Atypical clinical manifestations in kawasaki disease:
Implications for diagnosis and treatment delays
Murat Muhtar Yilmazer1, Fikriye Baki2, Timur Meşe1,
Ceren Karahan1, Mertkan Bilen1, Cem Doğan1 and Gamze Vuran1
1Department of Pediatric Cardiology,University of Health Sciences, Izmir
Dr. Behçet Uz Children’s Hospital, İzmir, Turkey; 2Department of
Pediatrics,University of Health Sciences, Izmir Dr. Behçet Uz Children’s
Hospital, İzmir, Turkey

Background andAim:The presence of symptoms not included in the
diagnostic criteria of Kawasaki Disease (KD) may pose challenges
in both diagnosing the condition and initiating treatment. Our
study aims to evaluate the incidence, clinical characteristics, and
impact on the diagnostic and treatment process of different clinical
findings not included in the diagnostic criteria.
Method: Between 2005 and 2019, cases diagnosed with KD were
retrospectively examined. Both complete and incomplete cases
were encompassed in the study. Symptoms and manifestations
beyond the classical features were categorized according to organ
systems. Furthermore, the diagnosis dates, initiation of treatment,

coronary involvement, and rates of treatment resistance among
patients were also evaluated.
Results: A total of 161 patients were included. The mean age was
42.69 months (3 months to 14 years). Patients included 48.1%
(n:78) with incomplete KD and 51.2% (n:83) with complete
KD. Coronary artery involvement was present in 28% of the
patients. The rate of resistance to IVIG treatment was 17.3%.
Among the total of 161 patients, 42 (26.1%) exhibited clinical find-
ings different from the classic symptoms. Gastrointestinal involve-
ment was the most common at 40% (n:17), followed by joint
involvement at 17% (n:7), pulmonary involvement at 12%
(n:5), and an equal number of genitourinary and neurological
involvements at 9.5% (n:4). Hematological system involvement
was observed in 5% (n:2), and Kawasaki Shock Syndrome in
7% (n:3). It was found that cases with different clinical findings
received a statistically significant delayed diagnosis compared to
those without such findings (p=0.000). Additionally, these cases
also had lower albumin levels compared to those without different
clinical findings (p=0.018). However, no statistical difference was
observed between the presence of different clinical findings and
the development of coronary artery aneurysms (p>0.05), nor
between the presence of different clinical findings and IVIG resis-
tance (p>0.05).
Conclusions: Patients with different clinical findings experienced a
significant delay in receiving a diagnosis and consequently initiat-
ing treatment. However, there was no identified association
between delayed diagnosis and the development of coronary
artery abnormalities. This suggests that despite delays in diagnosis
potentially postponing the start of treatment, administering IVIG
might still mitigate coronary artery involvement.

Keywords: atypical findings, kawasaki disease, diagnosis

PP-641
Simultaneous assessment of renal angina index and
n-KDIGO staging for detecting neonatal acute kidney
injury post-contrast exposure
Murat Muhtar Yilmazer1, Ceren Karahan1, Timur Meşe1,
Gamze Vuran1, Mehmet Murat1, Mertkan Bilen1, Sinem Akbay2,
Nida Dinçel3 and Derya Özmen3
1Department of Pediatric Cardiology,University of Health Sciences, Izmir
Dr. Behçet Uz Children’s Hospital, İzmir, Turkey; 2Department of
Neonatology, University of Health Sciences, Izmir Dr. Behçet Uz
Children’s Hospital, İzmir, Turkey; 3Department of Pediatric
Nephrology, University of Health Sciences, Izmir Dr. Behçet Uz
Children’s Hospital, İzmir, Turkey

Background and Aim:Newborns are athigher riskofdevelopingacute
kidney injury. As a major risk factor for acute kidney injury, the
increasing use of contrast agents for diagnostic and interventional
procedures has made contrast-induced acute kidney injury the third
most common etiology of hospital-acquired acute kidney injury.
Method: Renal Angina Index (RAI) evaluation was performed in
all patients before cardiac catheterization angiography with con-
trast material was performed in the neonatal intensive care unit.
The lowest creatinine value before the procedure and the highest
value after the procedure were used in the staging of Neonatal
Kidney Disease: Improving Global Outcomes (n-KDIGO).
Acute kidney injury was defined as an RAI of 8 or higher and
n-KDIGO stages 2 and 3.
Results: Based on early data (day 1), positive RAI values were
12.1% (n=8), while they were 10.4% (n=5) based on late data
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(day 7). However, none of our patients exhibited acute kidney
injury according to the n-KDIGO staging system.
Conclusions: Our findings suggest that RAI scoring may have
detected acute kidney injury that n-KDIGO staging failed to
detect, and that n-KDIGO or RAI alone may not detect all neo-
natal infants with early-stage kidney injury. Therefore, the simul-
taneous evaluation of bothRAI and n-KDIGO staging in neonates
exposed to contrast agents during cardiac catheterization angiog-
raphy or other procedures may enable the detection of acute kid-
ney injury that could otherwise be overlooked.

Keywords: Congenital heart defect, acut kidney injury, new-
born, contrast agent

PP-642
The assessment of the impact of physical exercise level on
the quantity of endothelial cell precursor progenitor cells in
peripheral blood in patients
Nataliia Tereshchenko, Valentin Shumakov, Irina Malynovska and
Yulia Kovalchuk
Department of MI. M. Strazhesko Institute of Cardiology, Clinical and
Regenerative Medicine of the National Academy of Medical Sciences of
Ukraine, Kyiv

Background and Aim: At the present stage, there are discussions
about the predictive value of the level of progenitor cells of endo-
thelial cell precursors (PCE) in peripheral blood for cardiovascular
complications in high-risk patients, particularly after acute myo-
cardial infarction. Since endothelial dysfunction is one of the ini-
tiating mechanisms of myocardial infarction, it is important to
assess the risks of recurrent cardiovascular events in patients during
cardiac rehabilitation with increased physical exercise.
OBJECTIVE: To identify the correlation between the restoration
of physical exercise tolerance (PET) level and the quantity of PCE
in peripheral blood of patients after acute coronary syndrome
(ACS).
Method: Ninety male patients were examined, including 79 (87.8
±6.8%) with a diagnosis of myocardial infarction, of which 65
(82.3±8.4%) had STEMI and 14 (17.7±8.4%) had NSTEMI,
and 11 (12±6.8%) with unstable angina. The average age of
patients was (56.5±10.5) years. Coronary angiography revealed
atherosclerotic involvement of one vessel in 23 patients (25.6
±9.0%), two vessels in 26 (28.9±9.4%), and three vessels in 41
(45.6±10.3%). Hemodynamically significant three-vessel involve-
ment was found in 24 patients (26.7±9.1%), two-vessel involve-
ment in 31 (34.4±9.8%), and one-vessel involvement in 35
(38.9±10.1%). All patients underwent exercise testing using the
graded exercise method, assessment of intracardiac hemodynamics
using two-dimensional and Doppler echocardiography, coronary
angiography, biochemical and general clinical blood tests, and
quantification of PCE levels in peripheral blood.
Results: The obtained data indicate that there is an associative rela-
tionship between better restoration of PET levels after acute coro-
nary syndrome and the restoration of endothelial function in
patients with a favorable course of the post-infarction period dur-
ing repeated examination, compared to patients whose PET levels
did not exceed 50 watts (low PET). This is evidenced by a sta-
tistically significant higher number of PCE after physical exercise
in the group with a favorable course and high PET (Group A)
compared to the group with an unfavorable course and low
PET (Group B).

Conclusions: Studying the response in terms of changes in PCE
quantity in response to physical exercise can help determine the
progression of systemic endothelial dysfunction, which affects
the patient’s prognosis. Decreased PCE during physical exercise.

Keywords: physical exercise, progenitor cells, acute coronary
syndrome, cardiac rehabilitation

PP-643
No recent improvement in the first-year survival of infants
with congenital heart defect: A population-based french
registry study from 1994 to 2021
Isabelle Monier1, Neil Derridj2, Damien Bonnet3, Francois Goffinet4 and
Nathalie Lelong1
1Université Paris Cité, Centre of Research in Epidemiology and StatisticS
(CRESS), Obstetrical Perinatal and Pediatric Epidemiology Research
Team (EPOPé), INSERM, INRA, Paris, France; 2Université Paris
Cité, Centre of Research in Epidemiology and StatisticS (CRESS),
Obstetrical Perinatal and Pediatric Epidemiology Research Team
(EPOPé), INSERM, INRA, Paris, France; M3C‐Paediatric
Cardiology, Necker Enfants malades, AP‐HP, Université de Paris, Paris,
France; 3M3C‐Paediatric Cardiology, Necker Enfants malades, AP‐HP,
Université de Paris, Paris, France; 4Université Paris Cité, Centre of
Research in Epidemiology and StatisticS (CRESS), Obstetrical Perinatal
and Pediatric Epidemiology Research Team (EPOPé), INSERM,
INRA, Paris, France; Port-Royal Maternity Unit, Groupe hospitalier
Cochin Broca Hôtel-Dieu, AP-HP, Université Paris, FHU Prema,
Paris, France

Background and Aim: Survival in congenital heart defect (CHD)
depends on medical and surgical advances and the organization
of the healthcare system. In order to identify potential interven-
tions to improve outcomes, it is important to have current data
on the management of these children. To evaluate trends in 1-year
survival in CHD, using a contemporary birth registry study.
Method: The study population consisted of 3,781 live births with
CHD. We retrieved CHD livebirths spanning from 1994 to 2020
from the Paris Registry of Congenital Malformations (Remapar),
for women living and delivered in Paris. We estimated and com-
pared survival probabilities at 1-year of age, overall and by CHD
subgroups subtype, in successive 4 periods using the Kaplan-Meier
method and log-rank tests.
Results: The overall survival of infants with CHD at 1-year of age
was 91.4% (95%CI: 90.4-92.2). Survival was higher for isolated
CHD defined as those without any genetic anomalies/malforma-
tions in other systems 94.6% (95% CI: 93.7-95.3), compared to
CHD with malformations of other systems 83.6% (95% CI: 79.5-
87.0) and those with genetic anomalies 73.0% (95%CI 68.2-
77.3). Survival has increased between periods 1994-2000 and
2001-2007, overall and for isolated CHD, respectively from
87.4% to 91.7% (p<0.01) and from 90.8% to 95.3% (p<0.01),
and then remained unchanged (Figure). Improved survival is mainly
driven by isolated neonatally operated CHD. For both infants with
CHD and other malformations and those associated with genetic
anomalies, survival did not increase over the study period.
Conclusions: After an increase until the beginning of the 21st cen-
tury, first-year survival has not changed in the last 15 years, either
overall or for isolated CHD.

Keywords: congenital heart defect, survival, registry, population-
based, infant mortality
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PP-644
Double aortic arch presenting as neonatal respiratory
failure and stridor: A case report
Nihed Bouzidi, Amina Abdennadher, Dhouha Kammoun,
Rania Gargouri, Manel Charfi, Leila Abid, Amel Ben Hmed and
Nedia Hentati
Departement of Cardiology an Neonatology, HEDI CHAKER
Hospital, SFAX, TUNISIA

Background and Aim: DAA malformation is rare congenital heart
disease that may cause tracheal and esophageal compression. It’s
the most common type of vascular ring malformation.
However, respiratory failure owing to critical airway obstruction
in the neonatal period is rare with few reported cases in the
literature
Method:We report a case of a newborn patient with a double aortic
arch who presented with stridor and Respiratory distress since
birth.
Results: A female newborn with no family history, was born via
spontaneous vaginal delivery at 40 week’s gestation, to a 31-
year-old-mother with a poorly monitored pregnancy. At birth,
she was admitted to theNeonatal intensive care unit for immediate
severe respiratory distress with biphasic stridor. On physical exami-
nation, the newborn was eutrophic with a birth weight of 3600g.
She was cyanotic, polypneic with supra-sternal and sub-costal
recessions. Inspiratory and expiratory stridor was noted which
did not improve with positioning. A cardiac auscultation revealed
normal heart sounds. Cardiac ultrasound revealed a double aortic
arch and a severe pulmonary hypertension. The computed tomog-
raphy angiography of the chest confirmed the diagnosis of DAA
with circumferential compression of the trachea and esophagus.
The infant required emergent intubation within the first few hours
of life. But due to severe hypoxemia, the newborn succumbed
before the surgical intervention.
Conclusions: We report on a case of double aortic arch with neo-
natal revelation, the clinical severity of the anomaly. So, Clinicians
should consider the possibility of a congenital vascular ring.

Keywords: double aortic arcch, neonatal, vascular ring

PP-647
Cardiac fibromas in small children: 6-year experience of
management
Oleksii Datsko, Anzhelika Mykhailovska, Nadiia Rudenko and
Andrii Kurkevych
Pediatric Cardiology Department, Ukrainian Children’s Cardiac Center,
Kyiv, Ukraine

Background and Aim: Cardiac fibromas are rare tumors, mainly in
young children. There is no consensus to indications for surgical
resection of fibroma. We summarize the single center experience
to compare the results of surgical treatment and natural course of
cardiac fibromas in pediatric population.
Method: A retrospective study of 12 children with cardiac fibromas
diagnosed in our center from 2014 to 2019 was analyzed. Patients
were divided into 2 groups: the group I (n=6), who underwent
surgical tumor resection, and the group II (n=6), who did not
receive surgical treatment.
Results:Themean age of patients at the time of initial diagnosis was
2.7 years (range 0-8.6 years) and did not differ between groups.
The localization of fibromas was as follows: 5 (41.7%) cases in
the left ventricle, 5 (41.7%) – in the right ventricle and 2
(16.7%) – in the right atrium. In the group I, the mean age at
the time of surgery was 2.5 years (4 days - 5.8 years). In all cases,
surgical resection was performed within 3 months of diagnosis. All
patients survived. In one case (16.7%), a small ventricular
septal defect was formed during complete resection of a giant
fibroma. During the postoperative follow-up, which was 4.1 years
(2.8-5.3 years), tumor recurrence was documented in two cases
(33.3%). In particular, one of them required re-excision of the
right atrial tumor with a good long-term result. In the group II,
the follow-up period was 5.1 years (3.1-8.9 years). None of the
patients had worsening of clinical symptoms. In 3 patients
(50.0%), regression of the relative tumor size was observed. The
mean indexed area of the tumor during the observation period
did not undergo significant changes from the first examination
(0.933±0.837 cm2/m2) to the last (0.976±0.681 cm2/m2).
Conclusions: Surgical resection of cardiac fibromas has an increased
risk of recurrence and complications, which requires a balanced
approach to determine the indications for resection.
Observation of the clinical course and fibroma growth can
be useful in clarifying the need for surgical treatment.

Keywords: Cardiac fibroma, surgical resection, natural course

PP-648
Umbilical venous catheter placement in isomerism – the
importance of considering the venous anatomy
Olga Panagiotopoulou, Robert Yates, Sachin Khambadkone and
Victoria Jowett
Department of Paediatric Cardiology, Great Ormond Street Hospital for
Children, London, UK

Background and Aim: Isomerism is associated with complex cardiac
anatomy including abnormal systemic venous connections.
Although insertion of umbilical vein catheter (UVC) is a standard
of care in neonatal period, its use can cause serious complications.
We present a rare case of intraperitoneal extravasation of total
parental nutrition (TPN) in a neonate with left atrial isomerism
secondary to UVC malposition in left portal vein.
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Method: Retrospective review of electronic medical records was
performed.
Results: A 35-year-old woman, gravida 1 was referred to our fetal
cardiology clinic at 25+6 weeks of gestation due to suspected heart
defect. Fetal echocardiogram showed left atrial isomerism with
complete balanced atrioventricular septal defect, aorta arising ante-
riorly from the right ventricle and pulmonary atresia with right
aortic arch. There was interruption of inferior caval vein with azy-
gous continuation to left-sided superior caval vein draining to left-
sided atrium. Additional right-sided caval vein and hepatic veins
drained to right-sided atrium while pulmonary veins to left-sided
atrium. Throughout pregnancy, these findings were unchanged
with normal rhythm. A female infant was born at 39 weeks of ges-
tation via emergency c-section due to failed induction weighing
3.5 kg. She was started on Prostaglandin infusion and an umbilical
venous line was placed to commence TPN as per our policy for
ductus dependent lesions. Although UVC was not in the ideal
position, patient was thought to be at higher risk to alternate cen-
tral venous access under general anaesthesia. A postnatal
echocardiogram and computed tomography confirmed prenatal
diagnosis. Due to the tortuosity of ductus arteriosus, a surgical
placement of a restrictive right to pulmonary artery conduit was
decided as the most appropriate and long-lasting initial palliation.
On day 6 of life, patient presented with abdominal distention and
low-grade temperature with mildly increased inflammation mark-
ers and transaminases. An ultrasound confirmed our suspicion of
TPN extravasation. UVC was replaced by right femoral venous
line and peritoneal drain was placed for 3 days to relieve 200
mls of TPN. Patient was successfully recovered and fit for surgery
after 6 days.
Conclusions: UVC should not be electively inserted in neonates
with left isomerism and interrupted IVC due to risk of malposition.

Keywords: isomerism, abnormal systemic venous connection,
umbilical venous catheter malposition

PP-649
The effect of transcatheter asd closure on the frequency of
headache in the childhood
Selime Teleke Kaymaz1, Eda Kent1, Osman Baspinar2 and Alper
Ibrahim Dai3
1Department of Pediatrics, Gaziantep University Medical Faculty,
Gaziantep, Turkiye; 2Department of Pediatric Cardiology, Gaziantep
University Medical Faculty, Gaziantep, Turkiye; 3Department of
Pediatric Neurology, Gaziantep University Medical Faculty, Gaziantep,
Turkiye

Background and Aim: A close relationship has been found between
congenital heart disease and migraine headaches. We planned to
determine the relationship between headache and migraine clinics
in patients with atrial septal defect (ASD) in the childhood group
and to evaluate the change after transcatheter closure.
Method: 82 patients who underwent transcatheter closure with the
diagnosis of secundum ASD in our clinic were included, aged 9.2
±3 (5-16) years, 47 F, defect diameter 15.8±5.3 (6-29) mm, device
diameter 17.5±6 (7-30)mm. The devices usedwereOcclutech (35
pts, 42.7%), Amplatzer (30 pts, 36.6%), Lifetech (17 pts, 20.7%)
atrial septal occluder. The study was conducted prospectively by
filling out a survey form prepared according to ICHD-3
(International Classification of Headache Disorders) criteria. The
survey was conducted by contacting the patient and their relatives
before and at the 3rd, 6th, and 9th months after the repair

procedure. 20 patients with headache before closure were com-
pared with 62 patients without.
Results: In patients with pain, no significant difference was found
between the age of onset of pain, gender, weight, defect diameter,
mean pulmonary artery pressure, shunt rate and device diameter
(p>0.05). While 20 (24.3%) of the patients had recurrent head-
aches before the procedure, 7 patients (8.5%), one of whom
had a new onset in the 3rd month, 4 (4.8%) in the 6th month,
and 5 (6%) patients in the 9th month, had headaches. A significant
difference was found between the initial headache and the pres-
ence of pain in the 3rd month (p=0.002). There was no statistically
significant difference between the device brand used and the pres-
ence of headache in the 3rd month (p>0.05). There was a decrease
in the frequency of headaches that continued in the 6th and 9th
months.
Conclusions: The decrease in the frequency of headache and
migraine attacks after transcatheter closure in patients with left-
to-right shunt is important as it indicates microemboli.
However, the presence of opposing study findings shows that dis-
ease with left-right shunt, migraine pathogenesis and device tech-
nical features have a multifactorial interaction and that dual
antiplatelet therapy in children may be required in selected cases.

Keywords: transcatheter ASD closure, migraine, childhood

PP-651
A single centre experience of late presentations of unre-
paired cyanotic congenital heart disease
Patrick Elnazir and Sophia Khan
Alder Hey Children’s Hospital, Liverpool, United Kingdom

Background and Aim: It is rare to see unoperated cyanotic congenital
heart disease (CHD) in older children born in the UK. There are
now increasing cases of refugee and migrant children in the UK
presenting with cyanotic CHD who have not previously under-
gone any intervention or surgery in earlier life. The management
of these children is challenging with lack of published evidence for
late surgical options hence it can be difficult to prognosticate
(Table 1). This study describes our centres experience of presen-
tation andmanagement of older children with unrepaired cyanotic
CHD.
Method: We reviewed MDT discussions over a 2 year period to
identify cases of older children with cyanotic CHD who had
not undergone any surgical or interventional treatment.
Results: Over the 2 years period 3 cases were identified. These
included 2 children, aged 5 and 3 years, with unoperated
Tetralogy Of Fallot (TOF) and a 14 year old with Single ventricle
pathology (Double Outlet Right Ventricle, Transposition of the
Great Arteries and Pulmonary Stenosis (DORV, TGA, PS)).
The children with TOF both presented with profound spells
within days of arriving in the UK. Clinical signs of cyanosis and
clubbing were evident. They were both polycythaemia and one
had had a previous cerebro-vascular accident (CVA). The patient
with DORV, TGA, PS presented with cyanosis and extremely
poor exercise tolerance. He was wheelchair bound, with clubbing
and hypertrophic osteopathy of his knee joints. In these cases,
MDT discussions and planning lead to staged surgeries to achieve
complete repair for the children with TOF and high-risk late
Fontan completion for the child with DORV, TGA, PS. After
completion of the Fontan the child’s exercise tolerance improved
markedly and the hypertrophic osteopathy resolved.
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Conclusions: With increasing numbers of migrant children in the
UK late presentations of cyanotic CHD may become more
common. Collating information on management strategies and
outcomes after late interventions will allow for evidence-based
decision making for future cases.

Keywords: fontan, migrant, unrepaired, interventions, cyanotic
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Cardiovascular health and vitamin d in healthy, preterm
born young adults
Pauli Pätsi1, Krista Björkman1, Ella Bruun1, Petri Kulmala2,
Mikko Tulppo3, Marja Ojaniemi1, Markku Leskinen1 and
Marita Valkama1
1Department of Children and Adolescents, Oulu University Hospital,
Wellbeing Services County of North Ostrobothnia, Pohde, Oulu,
Finland; 2Medical Research Center Oulu, University of Oulu and Oulu
University Hospital, Wellbeing Services County of North Ostrobothnia,
Pohde, Oulu, Finland; 3Research Unit of Biomedicine and Internal
Medicine, University of Oulu, Oulu, Finland

Background and Aim: Prematurity has been associated with higher
risk for cardiovascular diseases (CVD) later in life. Themechanisms
to cause CVD in adulthood after preterm birth seems to be multi-
factorial. In 1990’s Vitamin D (Vit D) levels were not routinely
monitored. Also low Vit D levels has been associated with higher
risk of CVD and mortality. Our aim is to study the cardiovascular
health after preterm birth in young adults.
Method:We studied preterm born population (PT) originated from
infants born in 1994-1997 Oulu University Hospital. Inclusion
criteria (PT) were: 1) Healthy young adults born before 34 gesta-
tion weeks with very low birth weight (<1500g) and 2) all subjects
born under 32 gestation weeks. 38 controls born full-term (FT)
were age and gender matched. Their medical records were moni-
tored, but also subjects filled wide health enquiry. All subjects par-
ticipated for cardio-respiratory and laboratory tests.
Results: Out of 38 participants 22 were females and 16 males in
both groups. The PT participants had higher mean SBP
(p=0.01) values in the beginning of the study. At baseline 76%
of PT and 74 % FT had appropriate Vit D level (>50 nmol/l).

Echo parameters in right or left ventricular (LV) systolic function
were normal without differences. LV diastolic E/A ratios differen-
tiated only between malegroups (1.60 vs 1.90, p = < 0.001). LV
diastolic values were in normal range in all participants in the study.
Still statistical difference was seen at baseline between groups
(p=0.006 and 0.015). After a year PT participants got higher mean
values for E’ lat (from 0.16 to 0.17 m/s, p = 0.011) and E’med
(from 0.14 to 0.15 m/s, p = 0.002), respectively. Also, E/E’lat
ratios were smaller in control group (p = 0.040), and after a year
E/E’ ratio decreased in PT participants (p = 0.029).
Conclusions: Our study showed that vitamin D defiency is still
found from remarkable part of population (24/26%) of young
healthy adults in Finland. Also, we saw early hints of diastolic
and blood pressure mechanisms in PT group behind the higher risk
for cardiovascular diseases later in life compared to FT born adults.

Keywords: Preterm born adult, Cardiovascular health, VitaminD

PP-654
Elevation of troponin i among children reporting to the
pediatric emergency department with chest pain
Piotr Halicki1, Magda Franke1, Łukasz Jabłoński2 and Bożena Werner1
1Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Warsaw, Poland; 2Pediatric Emergency
Department, Children’s Hospital of Medical University of Warsaw,
Warsaw, Poland

Background and Aim:Chest pain is a frequent cause for admission to
the pediatric emergency department (ED). Although the causes are
primarily benign, they may be associated with more severe condi-
tions, including cardiac causes. Therefore, myocardial enzyme
testing is used to evaluate the likelihood of cardiac involvement.
In this study, we examined the proportion of positive troponin
I tests among patients reporting to the pediatric ED.
Method: A retrospective analysis of patients aged <18 reporting to
the pediatric ED of the Children’s Hospital with chest pain from
26.10.2022 to 26.10.2023 was performed. The database was
searched for ICD-10 codes: R07.2 (Precordial pain), R07.3
(Other chest pain), R07.4 (Chest pain, unspecified), I26
(Pulmonary embolism), I40 (Active myocarditis), I51.4
(Myocarditis, unspecified).
Results: 255 patients aged 2 to 17,93 (average 12,4, median 13,3)
were analyzed. There were 131 males (51.4%) and 124 females
(48.6%) with a total of 262 visits. Among these patients, troponin
I assay was performed in 191 (72,9%) cases. 71 patients without
troponin assessment were excluded from the study. Troponin I
levels were elevated (>26.2 ng/l) in 14 (7,33%) cases. Acute myo-
carditis was identified as the cause of elevated troponin in 9 cases, 1
case was attributed to an event of supraventricular tachycardia, 1
was related to an episode of supraventricular tachycardia in a
patient with concomitant coronary artery fistula, 1 assay was per-
formed in a patient after cardiac transplantation and in 2 cases the
cause of chest pain was unknown.
Conclusions: The serum level of troponin I remains a valuable diag-
nostic tool in the management of children presenting to the pedi-
atric ED with chest pain. An elevated troponin may indicate
serious cardiac causes of chest pain that require further cardiolog-
ical investigation. Inflammatory heart diseases are themain cause of
elevated troponin among children reporting to the ED.

Keywords: chest pain, troponin, pediatric emergency
department
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PP-655
Electrocardiographic characteristics in children with cer-
ebral palsy
Radoslaw Pietrzak, Jakub Slawomir Gąsior, Tomasz Marcin Książczyk
and Bożena Werner
Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw

Background and Aim: Cerebral palsy (CP) is a motor impairment
resulting from a brain injury that occurs in the perinatal period
and causes activity limitations. Only a few studies have been per-
formed to compare electrocardiograph (ECG) patterns between
children with CP and healthy controls. Until a recent trial, there
is no evidence of a relationship between the ECG patterns and the
impairment level among children with CP. This study aimed to
investigate the association between ECG characteristics and func-
tional impairment in CP population.
Method: Forty-one patients with CP aged 1,5-15,5 years were
included and graded in five levels of Gross Motor Function
Classification (GMFCS) described by Palisano et al. (1997). The
following ECG variables were analyzed: heart rate (HR), QRS
duration, P duration, PR interval, QT interval, mean corrected
QT intervals (QTc), P-wave axis, and QRS-axis.
Results: The pooled ECG parameters for each GMFCS level and
between-group post hoc analysis of variance results are presented
in Table. Additionally, data of children classified as GMFCS level
I-III and children classified as GMFCS level IV-V were analyzed.
They did not differ according to age, gestational age, and weight.
GMFCS I-III patients compared to GMFCS IV-V presented sig-
nificantly lower HR (96 ± 11 bpm vs. 122 ± 8 bpm; p<0.001),
shorter duration of P-wave (82,1 ± 9,4 ms vs. 94,2 ±16,3 ms;
p<0.01), leftward P axis (50 ± 27° vs 69 ± 12°, p<0.05).
Conclusions: In children with CP, HR, P-wave axis, and duration
alter regarding the severity of the disease. The clinical value of
these findings needs further evaluation.

Keywords: cerebral palcy, ECG, P-wave.

PP-656
Significance of colonization by antimicrobial resistant
organisms prior to congenital heart disease surgery in
children from low-income countries
Vladimir L. Cousin1, Leonce Mwizerwa2, Raphael Joye2,
Noémie Wagner3, Tomasz Nalecz4, Maya Bouhabib2,
Tornike Sologashvili4, Julie Wacker2, Jacques Schrenzel5,
Maurice Beghetti2 and Angelo Polito1
1Pediatric Intensive Care Unit, Department of Pediatrics, Gynecology and
Obstetrics, Geneva University Hospital, Geneva, Switzerland; 2Pediatric
Cardiology Unit, Department of Pediatrics, Gynecology and Obstetrics,
Geneva University Hospital, Geneva, Switzerland; 3Pediatric
Infectiology Department of Pediatrics, Gynecology and Obstetrics, Geneva
University Hospital, Geneva, Switzerland; 4Pediatric Cardiac Surgery
Unit, Surgery Department, Geneva University Hospital, Geneva,
Switzerland; 5Bacteriology and Genomic Research Laboratories, Division
of Infectious Diseases, Geneva University Hospital, Geneva, Switzerland

Background and Aim:Childrenwith congenital heart disease (CHD)
from low-to-middle income countries (LMIC) are suspected to
have a high prevalence of antimicrobial resistance microorganisms
(ARMOs) carriage but data are currently lacking. Carriage of
ARMOs could impact the post-operative course in pediatric
intensive care unit (PICU). The aAim of the study was to assess
the prevalence and the impact on post-operative outcomes of
ARMOs carriage in children with CHD from LMIC with a
CHDand its impact on post-operative outcomes.
Method:Retrospective monocentric cohort study from 01/2019 to
12/2022. Included patients were children (0-18 years) admitted
from a LMIC admitted after a CHD surgery and anwith
AMRO screening performed the week before. Infectious episodes
and post-operative evolution were compared based on ARMOs
carriage status.
Results: Among 224 surgeries (222 patients), with a median age of
38.5 months (IQR 22-85.5) at admission, ARMOs carriage was
evidenced in 95 episodes (42.4%). Main organisms isolated were
Extended Spectrum Beta-Lactamase (ESBL) producing E. coli
(75 (33.5%) and ESBL-K. pneumoniae (30 (13.4%)). Median
mechanical ventilation duration was 1 day (IQR 0-1), PICU stay
3 days (IQR 2-4) and hospital stay 6.5 days (IQR 5-10). A total of
17 infectious episodes occurred in 15 patients, mostly consisting in
hospital-acquired pneumonia (HAP) (12/17). Only two infections
were caused by a colonizing ARMO.Occurrence of infection was
similar between carriers and non-carriers. Carrier status was not
associated with a prolonged duration of mechanical ventilation,
PICU or hospital stay. Use of vancomycin and carbapenems
was higher in case of ARMOs carriage. Negative swab screening
may lead to sparing most of empirical vancomycin therapy (11/12)
for HAP based on current guidelines.
Conclusions: Prevalence of AMROs carriage is high in children
from LMIC and has a limited impact on patients’ outcome.
However, ARMOs carriage leads to higher consumption of anti-
microbial agents. Screening may help saving usage of broad-spec-
trum antibiotic in case of negative swab.

Keywords: antimicrobial resistant organisms, congenital heart
disease, cardiac surgery, children
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PP-657
Clinical presentation and outcome of pediatric infective
endocarditis
Reneta Lekova, Zornitsa Vassileva and Anna Kaneva
Pediatric cardiology department, National Heart Hospital, Sofia, Bulgaria

Background and Aim: Infective endocarditis (IE) is an infrequent dis-
ease in childhood and most often affects children with congenital
heart defects (CHD); in rare cases, the disease can also develop in
patients with structurally normal hearts. Our study aims to assess
the features of IE in children with CHD compared to those with-
out CHD.
Method: Patients aged <18 years with CHD and structurally nor-
mal hearts treated for IE at the National Heart Hospital, Sofia,
Bulgaria, for 14 years (01.01.2009-31.12.2022) were included.
The diagnosis of IE was based on the modified Duke criteria.
We assessed the demographics, clinical characteristics, laboratory
results, microbiology, localization of the vegetations, therapeutic
approach, and outcome of the patients.
Results:We identified 26 children (mean age 8.1 years (12 days - 17
years, SD 5,5)), 20 of them (72%) with underlying CHD, and 6
(28%)with structurally normal hearts. Themean age of the patients
with CHD (group 1, n=20) was 9.12 years, and of the non-CHD
(group 2, n=6) – 3.5 years (p=0.02). The leading pathogens by
group 1 were Gram-negative bacteria (30%) and by group 2 -
S.aureus (33.33%) (p=0.52). The infection was community-
acquired in 85% of the patients in group 1 and in 50% of those
in group 2 - hospital-acquired (p=0.21). The vegetations were
localized in the left heart in 50% vs. 83.33% of the patients, respec-
tively (p=0.23). The symptoms were as follows: fatigue (95%
vs.50%, p=0.11); fever (90 vs 83%, p=0.83); heart failure (40%
vs 33%, p=0.83), and neurological manifestations (50% vs 20%,
p=0.23). Valvular replacement was needed in 20% of the children
in group 1 compared to 33.3% of those in group 2 (p=0.64).
Mortality was 10 vs. 16% respectively (p=0.83).
Conclusions: Even though the only statistically significant difference
between children with CHD and structurally normal hearts is age,
in patients with CHD there is a tendency for subacute clinical pre-
sentation andmore community-acquired infections, whereas non-
CHD patients tend to have an acute presentation, more frequent
neurological symptoms, hospital-acquired infections, and a greater
need for valve replacement. It should be noted that the number of
our cases is too small to draw firm conclusions.

Keywords: infective endocarditis, congenital heart defects, struc-
turally normal hearts

PP-658
The role of maternal diabetes and overweight in the
morbidity of children with congenital heart defects
Riitta Turunen1, Anna Pulakka2, Johanna Metsälä3, Tero Vahlberg4,
Eero Kajantie5 and Emmi Helle6
1New Children’s Hospital, Pediatric Research Center, Helsinki
University Hospital, Helsinki, Finland; Population Health Unit, Finnish
Institute for Health and Welfare, Helsinki, Finland; 2Population Health
Unit, Finnish Institute for Health and Welfare, Helsinki, Finland;
Research Unit of Population Health, Faculty of Medicine, University of
Oulu, Oulu, Finland; 3Population Health Unit, Finnish Institute for
Health and Welfare, Helsinki, Finland; 4Department of Biostatistics,
Faculty of Medicine, University of Turku, Turku, Finland; 5Population
Health Unit, Finnish Institute for Health andWelfare, Helsinki, Finland;
Clinical Medicine Research Unit, MRCOulu, Oulu University Hospital
and University of Oulu, Oulu Finland; Department of Clinical and

Molecular Medicine, Norwegian University of Science and Technology,
Trondheim, Norway; 6New Children’s Hospital, Pediatric Research
Center, Helsinki University Hospital, Helsinki, Finland; Population
Health Unit, Finnish Institute for Health andWelfare, Helsinki, Finland;
Stem Cells and Metabolism Research Program, Faculty of Medicine,
University of Helsinki, Helsinki, Finland

Background and Aim:Maternal overweight and diabetes are risk fac-
tors for congenital heart defects (CHDs) in the offspring. The aim
of this study was to study if the effects of these two risk factors
extend beyond pregnancy. We analyzed how maternal diabetes
and overweight affect the morbidity in terms of need for hospital
care children with CHDs during the first year of life.
Method: This national register-based study included all children
born with isolated CHD in Finland between 2006-2016. Data
on patient characteristics, CHDs, maternal diabetes diagnoses
and maternal pre-pregnancy body mass index (BMI) were col-
lected from nationwide registries: the Medical Birth Register,
the Register on Congenital Malformations and the Register on
Reimbursed Drug Purchases maintained by the Social Insurance
Institute of Finland. Morbidity was defined as the number of hos-
pitalizations, outpatient visits, emergency clinic visits and number
of inpatient hospitalization days collected from Care Register for
Health Care. Poisson regression analyses were used to analyze the
association between maternal overweight and diabetes and the
morbidity of offspring.
Results: A total of 10 254 children (52% male) were included. Of
their mothers, 15% had gestational diabetes (GDM), 2.2% had type
I diabetes (T1DM), 0.32% had type II diabetes (T2DM), 21%were
overweight and 13% were obese. GDM, T1DM and T2DM
increased risk for hospitalizations, and outpatient visits when com-
pared tomothers without diabetes. Only GDM (RR1.20 (95%CI
1.11-1.29)) was associated with significant risk for emergency vis-
its. Maternal overweight and obesity increased risk for emergency
visits, hospitalizations, and outpatient visits. Maternal overweight
(RR 1.14 (95% CI 1.13-1.16)), obesity (RR 1.50 (95% CI 1.48-
1.52)) and all types of DM (GDM (RR 1.28 (95% CI 1.26-1.29)),
T1DM (RR 1.68 (95% CI 1.63-1.72), T2DM (RR 2.49 (95%CI
2.36-2.63)) were significantly associated with more days spent in
the hospital during the first year of life when compared to mothers
with normal weight and no DM.
Conclusions: In this nationwide Finnish register-based study, we
demonstrate that maternal diabetes and overweight/obesity were
associated with increased inpatient and outpatient hospital care
need in infants with CHD during the first year of life. This is
important when determining the follow-up of these children.

Keywords: congenital, heart, defect, diabetes, obesity, morbidity

PP-659
The assessment of depression in children with ventricular
extrasystoles and structurally normal hearts
Rita Kunigeliene1, Odeta Kinciniene3, Vytautas Usonis1 and
Germanas Marinskis2
1Clinics of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; 2Department of
Cardiology, Vilnius University Hospital Santaros Clinics, Vilnius
Lithuania; 3Department of Children Diseases, Vilnius University
Hospital Santaros Clinics, Vilnius Lithuania

Background and Aim: Ventricular extrasystoles (VE) in children
with structurally normal hearts are quite common finding and con-
sidered to be a benign condition. However, the problem of
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arrhythmia existence can be distressing for patients and their rep-
resentatives. The AIM: to assess the signs of depression in children
with structurally normal hearts and VE and to compare the results
with the number of VE in 24-hour electrocardiogram (ECG) and
left ventricular function.
Method: The inclusion criteria of prospective study in Vilnius
University Hospital Santaros Klinikos were ≥5% VE in 24-hour
ECG. The exclusion criteria - diagnoses of hemodynamically sig-
nificant congenital heart diseases, confirmed diagnoses of
cardiomyopathies and accessory pathways. The symptoms and
depression assessed with modified pediatric PHQ-9 questionnaire.
The interpretation: ≤4 - no signs of depression; 5-14 - mild-mod-
erate depression;≥15 - severe depression. The questionnaires were
completed by the patients’ representatives to assess their children’s
complaints. Children ≥12 years old completed the questionnaire
themselves. All children underwent 24-hour electrocardiogram
(ECG) and echocardiography.
Statistical analysis of the data was performed with R software.
Nominal variables tested for normal distribution with Shapiro-
Francia test. Nominal values were presented with average and
standart deviation. Student’s t-test used to compare means
between normally distributed nominal variables. Chi-square test
used to compare categorical variables. The p value<0,05 was con-
sidered statistically significant.
Results: 60 representatives and 31 children ≥12 years old com-
pleted the questionnaire. The average age was 12.6±3.5 years;
33 (55%) were girls. Palpitations experienced 26 (43,3%), chest
pain 13 (21,7%), exercise intolerance 15 (25%) children. The aver-
age number of VE in 24-hour ECGwas 12±5,7%. Left ventricular
function, assessed by Simpson biplane method, average was 64,8
±6.4%. The average score of the PHQ-9 test completed by the
representatives was 3,6±3,9; by children ≥12 years - 5,5±4.9, with
a maximum score of 18 points. There were no significant
differences between the numbers of VE, left ventricular function
and the questionnaire results.
Conclusions: According to the PHQ-9 questionnaire, 3 patients
showed signs of severe depression. There were no significant
differences between the numbers of extrasystoles, left ventricular
function and questionnaire results.

Keywords: ventricular extrasystoles, children, depression.

PP-660
Left ventricular function in acute lymphoblastic leukaemia
survivors
Rita Kunigeliene1, Eitaute Jakutiene2, Vilija Cerniauskiene2,
Monika Kapitancuke1 and Goda Elizabeta Vaitkeviciene3
1Clinics of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; 2Paediatrics Centre,
Vilnius University Hospital Santaros Clinics; 3Center for Pediatric
Oncology and Hematology, Vilnius University Hospital Santaros Clinics,
Vilnius Lithuania

Background and Aim: The majority of children with acute lympho-
blastic leukaemia (ALL) survive and the received chemotherapy
may be associated with later organ dysfunction. Our country
has joined the ongoing ALL-STAR trial which analyses longterm
organ-specific health among ALL survivors who received treat-
ment according to the NOPHO ALL 2008 protocols. The aim
of this study is to assess the cardiac function of our national cohort
and to corelate the results with received doses of antracyclines.
Method: A prospective study performed between 20th April 2023
and 20th November 2023 in Vilnius University Hospital Santaros
Klinikos. The study was Confirmed by Regional Ethics
Committee.We included children ALL survivors who received

treatment according to NOPHO ALL 2008 protocols. We
grouped the patients according to received anthracyclines doses:
I group - <100 mg/m2; II group - 100-250mg/m2; III group
>250mg/m2. All patients underwent echocardiography. Left ven-
tricular function assessed with Simpson biplane method; global
longitudinal (GLS) strain - by speckle- tracking echocardiography.
Statistical analysis performed with R software. Nominal variables
tested for normal distribution with Shapiro-Francia test. Nominal
values were presented as mean and standard deviation or mini-
mum, maximum, median respectively. Welch test used to com-
pare means between normally distributed nominal variables.
Fisher exact test used to compare categorical variables. The p value
<0,05 was considered statistically significant.
Results: Twenty-three children (60,9% boys) were included in the
study. The median age was 13 years (7-17 years). The median age
of ALL diagnosis was 4 (1-9) years, median survival time of 9 (4-13)
years. We included eleven patients to I group, 8 - to II group; 4 to
III group. All children had normal left ventricular function with
median LV EF 62.7 (56-68.5)% and median GLS -22.9 (-30.7 -
-16.9)%. We did not find a significant difference between LV
EF, GLS and groups of anthracyclines doses.
Conclusions: The evaluation of left ventricular function remains the
actual theme for clinicians and needs further research. In our study,
we did not find significant differences in left ventricular function
and the groups of anthracyclines doses.

Keywords: left ventricular function, acute lymphoblastic leu-
kaemia, children, anthracyclines

PP-661
The impact of trisomy 21 on late surgical management
results in patients with common atrioventricular septal
defect
Roland Fiszer, Michał Kapałka, Michał Krawiec and Anna Danel
Department of Paediatric Cardiology and Congenital Heart Defects.
Medical University of Silesia, Katowice, Poland

Background and Aim: Atrioventricular septal defect (AVSD) has a
strong conidiation with Down syndrome (DS) and occurs in
30-40% of those children. Different early and late outcome of sur-
gery in children with or without 21 trisomy are suggested. Patients
after correction suffer from mitral regurgitation (MI) in 21% of
them, what is the reason for reoperation, years after. Less often
patient require pacemaker or left ventricular outflow tract obstruc-
tion (LVOTO) relieve. The aim of the study was to evaluate late
outcomes after surgical correction in patients with and without
DS.
Method: We analyzed 86 patients with AVSD undergoing surgery
in 1996-2022. Patients with unbalanced AVSD were excluded. In
analyzed group was 48 males age 1.9 to 27.5 years (median 10.3).
Median age at the surgery was 5 months (0,1 – 8 years). In group
68,6% [n=59] of themwere diagnosedwithDS (33M/26F), others
31,4% [n=27] had normal karyotype (14M/13F). The median fol-
low up time was 8 years (1 to 27 years); median 9.5 in DS group
and 8 years in patients without.
Results: All 87 underwent correction. Pulmonary banding was in 9
patients (10,3%) similarly in both groups [10% vs 11.1%] (RR=0.9;
p=0.87288). In patients with trisomy - 42% MI was mild, 44%
moderate and 14 % severe after surgery. In patients with normal
karyotype 37 % mild, 42% moderate and 21% severe – with no
significant differences. Eleven patients had insignificant residual
ventricular septal defect, 6 among DS and 5 in normal karyotype,
five patients had LVOTO. Surgical relief had 2 patients - 1 with
DS. Reoperations were required in 11 patients - mitral plasty or
replacement and LVOTO relieve. More often in normal
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karyotype [6.78% vs 25.93%] (RR=3.82; p=0142). Nine patients
underwent mitral valve repair after complete correction, more
often without DS [22,22% vs 5.08%] (RR=4.37; p=0.0166).
Pacemakers were implanted in 11.63% [n=10] of patients. In 9
cases DS with only 1 with normal karyotype [15.25% vs 3.7%]
(RR=4.12; p=0.1231).
Conclusions: Surgical AVSD correction has good long term result.
Patients with Down syndrome require more often pacemaker but
patients with normal karyotype mitral valve reoperation.

Keywords: atrioventricular septal defect, trisomy 21

PP-662
Anakinra as treatment in an infant with refractory kawasaki
disease complicated by multiple giant coronary aneurysms
Roser Alvarez Perez1, Juan Fernandez Martinez2, Ruben
Leta Petracca2, Maria Reyes Balcells Moline3, Gemma Garcia
Del Cerro3, Roger Esmel Vilomara1 and Susana Boronat Guerrero3
1Department of Pediatrics, Pediatric Cardiology Unit, Universitat
Autonoma de Barcelona, Hospital de la Santa Creu i Sant Pau, IIBSP-
Sant Pau Research Institute, Barcelona, Spain; 2Department of
Cardiology, Image Diagnostic Unit, Universitat Autonoma de Barcelona,
Hospital de la Santa Creu i Sant Pau, IIBSP-Sant Pau Research
Institute, Barcelona, Spain; 3Department of Pediatrics, Universitat
Autonoma de Barcelona, Hospital de la Santa Creu i Sant Pau, IIBSP-
Sant Pau Research Institute, Barcelona, Spain

Background and Aim:Kawasaki disease (KD) is a rare, acute, inflam-
matory, multisystemic vasculitis, of unknown etiology that mainly
affects children under 5 years of age and is the leading cause of
acquired heart disease in developed countries. KDmostly damages
medium-sized vessels and have a selective tropism for coronary
arteries. The prognosis of KD depends mainly on coronary dam-
age, which with early high-dose immunoglobulins (standard treat-
ment) has been reduced to <5%. But a subset of patients who are
resistant to IVIG treatment are at increased risk for coronary artery
aneurysms (CAAs), and its optimal treatment remains controver-
sial. KD recognizes IL-1 as the therapeutic target to block systemic
symptoms and coronary artery lesions. Therefore, Anakinra, a
recombinant IL-1 receptor antagonist, which negatively regulates
IL-1-mediated inflammation may be an effective treatment.
Method:Wepresent a previously healthy 12-month-oldmale, who
despite presenting good clinical-analytical progress with timely
and aggressive therapy with immunoglobulins, steroids, and

aspirin, was complicated by multiple giant CAAs in the outpatient
control visit 15 days after the diagnosis. Multiple giant CAAs were
located in both proximal tracts of the coronary arteries and were
confirmed by CT angiography, as well as the presence of thrombi
was excluded. Given the severity of the size of CAAs, with the aim
of preventing further cardiac damage, and possibly reversing those
already established, 2 weeks after diagnosis we decided to start the
subcutaneous administration of anakinra at 2 mg/kg/day together
with double antiplatelet therapy (clopidogrel and aspirin), antico-
agulation with heparin, without stopping the gradual tapering of
oral prednisone. Treatment with anakinra was carried out for 1
month.
Results: The patient was closely monitored by biweekly echocar-
diography over the following weeks to control the size and pos-
sible complications of thrombosis of the aneurysms. In these
controls, size stability was observed without associated complica-
tions. Three months after treatment, a clear decrease in the size of
the aneurysms was observed without observing side effects of
anakinra.
Conclusions: In our experience, anakinra was effective in decreasing
the size of multiple giant- to medium-sized aneurysms, even when
initiated outside of clinically active phase of KD and at the lowest
dose described in the literature.

Keywords: kawasaki disease, anakinra, IL-1 receptor antagonist,
Coronary artery aneurysms.

PP-663
Effect of home-based exercise training on functional
capacity of patients with fontan circulation
Saurabh Kumar Gupta1, Gorav Sharma1,
Sivasubramanian Ramakrishnan1, Sushil Kumar Kabra2, Pradeep
Kumar Chaturvedi3, Shyam Sunder Kothari1 and Anita Saxena1
1Department of Cardiology, All India India Institute of Medical Sciences,
New Delhi; 2Department of Pediatrics, All India India Institute of
Medical Sciences, New Delhi; 3Department of Reproductive Biology, All
India India Institute of Medical Sciences, New Delhi

Background and Aim: Patients with Fontan circulation despite sys-
temic and pulmonary circulation continue to have limited func-
tional capacity. A variety of institutional exercise training
programs have been shown to improve functional capacity and
peak oxygen consumption (VO2max). A similar non-institutional
home-based exercise training (HBET) is more practical if proven
useful. Hence, in this prospective observational study, we sought
to study the effect of HBET on functional capacity and VO2 max
in patients with Fontan circulation.
Method: Patients with Fontan circulation aged 10-18 years with
total cavopulmonary connection (Fontan circulation) performed
within the preceding 5 years were included. Those with cardiac
surgery within the prior 6 months, high-risk or fenestrated
Fontan and neuromuscular disability were excluded. A total of
14 patients underwent 6-minute walk distance (6MWD), cardio-
pulmonary exercise testing (CPET) usingmodified Bruce protocol
and brain natriuretic peptide (BNP) measurement at the baseline
and 12 weeks after a pre-defined HBET protocol which included
self-paced daily walks, step-up calf exercises and incentive spirom-
etry. The adherence toHBET protocol was ensured remotely with
daily updates of physical activity on smartphones, online video
sharing and weekly video calls.
Results: Compared to the baseline, following 12 weeks of HBET,
the subjects could exercise longer with the mean duration of
CPET increased from 12.9 ± 2.2 to 15 ± 1.7 (p=0.0002) achieving
higher METS (8.3 ± 0.9 vs 9.42 ± 1.16; p=0.0004). Mean VO2
max increased from 28.4 ± 3.8 ml/kg/min to 32.0 ± 5.2 ml/kg/

57th Annual Meeting of the AEPC S1873

Freedom from reoperation

Freedom from reoperation in time - Down Syndrome and Non Down Syndrome Patients

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


min (p=0.01). The 6-minute walk distance (6MWD) also
increased from 380.9 ± 68.5 m to 440.9 ± 44.3 m (p=0.001).
Interestingly, BNP levels showed a significant increase from
31.9 ± 47 pg/ml to 45.8 ± 66.3 pg/ml (p=0.014) both the values,
however, were within normal range. No patient reported adverse
events.
Conclusions: HBET is feasible, safe and effective in improving the
functional capacity and VO2 max of patients with Fontan circu-
lation. Larger studies with longer follow-ups are needed to evalu-
ate the long-term benefits of HBET.

Keywords: Fontan circulation, Home-based exercise training,
Functional capacity

PP-664
Genetic profile of children with congenital long qtc syn-
drome born in northern ireland between 2005-2023
Scott Kendall1, William Wright2 and Frank Casey1
1Royal Belfast Hospital for Sick Children & Queens University Belfast;
2Regional Molecular Diagnostic Service, City Hospital, Belfast

Background and Aim:Congenital Long QT syndrome (LQTS) is an
inherited channelopathy which if not treated can lead to sudden
cardiac death. Major advances have been made in the understand-
ing of the genetic basis of LQTS with 17 putative disease-causing
genes having now been identifiedi. 75% of LQTS worldwide is
caused by three major genes (KCNQ1, KCNH2 and SCN5A).
Loss of function genetic mutations cause LQTS in KCNQ1 and
KCNH2, gain of function mutations cause SCN5A. KCNE1
has limited evidence of causing LQTS but is strongly associated
with acquired Long QT Syndrome (aLQTS).
Method: We conducted a retrospective review analysing the
genetic mutations of all children diagnosed with LQTS attending
the Inherited Cardiac Conditions Clinic born between 2005 and
2023. Testing for the main genes causing LQTS (KCNQ1,
KCNH2, SCN5A, KCNE1 & KCNE2) was undertaken using
a commercial gene panel until 2019, thereafter a more extended
panel (10 genes) was used.
Results: 192 children with genes causing LQTS & aLQTS were
identified between 2005 and 2023. Loci affected included 112
KCNQ1, 36 KCNH2, 13 SCN5A, 29 KCNE1. Two patients
had multiple genes affected, which included a case of Jervell
Lange Neilson Syndrome (JLS). Two patients had a prolonged
Qtc but were negative following a genetic panel. Twenty-one

mutations were identified in KCNQ1 patients, fourteenmutations
in KCNH2, two in SCN5A and seven in KCNE1. The children
withmutations of (KCNQ1, KCNH2& SCN5A) had evidence of
LQTS. Those with KCNE1 had mutations associated with
aLQTS, some who had initially been treated with beta blockers
were able to have their treatment transitioned to advice of avoiding
QT Prolonging medicines.
Conclusions: The genetic profile of children with LQTS in
Northern Ireland is broadly similar to that seen worldwide.
There are numerous mutations of the three main genes that are
associated with the LQTS phenotype. In addition, there are a
number of patients at risk of aLQTS due to mutations in
KCNE1, who can likely be treated with advice only.

Keywords: Long QTc, Arrythmia, Channelopathy, Genetics
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Association of heart rate variability and anxiety in children
with mitral valve prolapse
Selen Karagözlü1, Mehmet Gökhan Ramoğlu2, Safiye Zeynep Tatlı3,
Özlem Bayram2, Mustafa Yılmaz2, Batuhan Bakırarar4, Tayfun Uçar2

and Hasan Ercan Tutar2
1Pediatric Cardiology, Marmara University Medical School, Istanbul,
TURKEY; 2Pediatric Cardiology, Ankara University Medical School,
Ankara, TURKEY; 3Psychiatry, Etlik Sehir Hastanesi, Ankara,
TURKEY; 4Biostatistics,Ankara University Medical School, Ankara,
TURKEY

Background and Aim:Mitral valve prolapse (MVP) is usually asymp-
tomatic, but it may be rarely symptomatic. Increased sympathetic
activity and decreased vagal tone in MVP patients may lead to
impaired heart rate variability and impaired cardiac automaticity.
In this study, the relationship between echocardiographic param-
eters, anxiety and depression status and heart rate variability in chil-
dren with MVP was prospectively evaluated.
Method:The study group consisted of 64 children (aged 8-18 years)
with isolated MVP and the control group consisted of 64 healthy
children. Demographic and clinical information of the patients
were evaluated. The study group was further classified according
to the presence of MVP syndrome. All the cases in this study were
evaluated with echocardiography, electrocardiography and revised
Children’s Anxiety and Depression scale (RCADS- long version),
Quality of Life scale (QOL). The study group were also evaluated
with 24-hour rhythm Holter for heart rate variability.
Results: The mean age of the study group (54.1% females) was
14.78±2.65 years and the control group (45.9% females) was
13.94±2.09 years. Demographic and clinical information of the
patients are shown in image 1. 56.3% of the study group had
MVP syndrome.There was no significant difference between
the patients with MVP and the control group in QOL, and
RCADS. In the MVP group, borderline RCADS T-scores were
detected in 4 patients (6.2%) and clinically significant RCADS T-
scores which required treatment were detected in 12 patients
(18.7%). There was a statistically significant difference between
SDNN, rMSSD, pNN50, LF and HF values in children with
and without MVP syndrome (respectively, p=0.004; p=0.011;
p=0.004; p=0.042; p=0.025). There was a slight positive correla-
tion between the children’s QOLs and the LF/HF ratio (p=0.039,
r=0.259).
Conclusions: Decrease in heart rate variability is thought to be one
of the mechanisms leading to anxiety disorders in patients with
heart diseases. As a result, MVP may also be accompanied by sig-
nificant arrhythmia. Disruption of autonomic balance in patients

S1874 Cardiology in the Young: Volume 34 Supplement 2

Changes in CPET parameters following 12-weeks of HBET

Following 12 weeks of home-based exercise training (HBET) there was a significant 
improvement in the duration of exercise, METS achieved and maximal oxygen consumption

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


with MVP syndrome may lead to psychiatric disorders such as
anxiety and depression but further studies with larger sample are
necessary to outline themechanisms linking heart disease and anxi-
ety disorders.

Keywords: Heart rate variability, Mitral Valve Prolapse, Anxiety

PP-666
29-Years natural history of perimembranous vsds and
restrictive vsds: a single center study
Selen Karagözlü1, Mehmet Gökhan Ramoğlu2, Tayfun Uçar2,
Semra Atalay2 and Hasan Ercan Tutar2
1Pediatric Cardiology, Marmara University Medical School, Istanbul,
TURKEY; 2Pediatric Cardiology, Ankara University Medical School,
Ankara, TURKEY

Background and Aim: Congenital heart disease is the most common
birth defect and ventricular septal defect (VSD) is the most
common congenital heart defect that accounts for approximately
32% of all heart defects diagnosed in the first year of postnatal life.
Perimembranous ventricular septal defects (VSDs) are the most

common VSD subtype in the United States, occurring in 75-
80% of cases.The aim of this study is to shed light on perimembra-
nous VSD and restrictive VSDs whose management still remains
controversial.
Method: Children diagnosed with isolated perimembranous ven-
tricular septal defect (pm-VSD) from 1991 to 2020 were enrolled
in this retrospective study. The follow-up period was from one
year to 29 years from the first diagnosis of the patients.The patients
were classified according to the size and location of
VSD.Echocardiographic findings, clinical conditions, follow-up
period, treatment, data of the intervention and the surgery was
evaluated.
Results: Four hundred and forty-eight patients (46.2% female)
were evaluated. The mean age at first diagnosis a was 26.5±47.6
months.168(37.5%) of the patients had small VSD, 216(48.2%)
had medium, and 64(14.3%) had large VSD. 81.3% of the large
VSD had surgical closure.41.2% of the medium VSD was surgi-
cally closed and 17.6% is spontaneously closed. 29.2% of small
VSD’s closed spontaneously. There were 368(82.2%) patients with
restrictive PM-VSD. 28.2% of those patients were treated (ACEI
or/and diuretic or/and digoxin). 86(23.3%) cases of the restrictive
PM-VSD closed spontaneously. 81(22%) patients had surgical and
2 had transcatheter VSD closure. LVEDD z-scores of all patients
were evaluated during the follow-up period.The LVEDD z-score
of 130 patients were above +2 at the initial, but 96(94.1%) of them
were observed that LVEDD z-score decreased in the follow-up.
Spontaneous closure times of VSD according to size are shown
in Image 1.
Conclusions: Ventricular septal defects are among the most
common congenital heart lesions. Although we have definitive
knowledge about PM-VSD and restrictive VSDs for several years,
we are still lacking accurate information on PM-VSD and restric-
tive VSDs. There is no debate that large VSDs require surgery.
Spontaneous closure rate of the PM-VSD and restrictive VSD
are lower than other conditions and they are still mainly open.

Keywords: Perimembranous, VSD, Restrictive

57th Annual Meeting of the AEPC S1875

Image 1
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Establishing a coronary artery anomalies program: Lessons
learned from a standardized approach
Silvana Molossi1, Dana L Reaves O’neal1, Shagun Sachdeva1, Tam
T Doan1, Stephen Dolgner1, Athar M Qureshi1, Lindsay F Eilers1,
Srinath T Gowda1, Prakash Masand2, Laura Huisman1 and
Ziyad Binsalamah3
1Coronary Artery Anomalies Program, Division of Cardiology,
Department of Pediatrics, Texas Children’s Hospital, Baylor College of
Medicine, Houston, Texas, USA; 2Pediatric Radiology, Texas
Children’s Hospital, Baylor College of Medicine, Houston, Texas, USA;
3Division of Congenital Heart Surgery, Texas Children’s Hospital,
Department of Surgery, Baylor College of Medicine, Houston, Texas
USA

Background and Aim: Anomalous aortic origin of a coronary artery
(AAOCA) is a rare congenital heart anomaly affecting up to 1% of
the general population. Though this condition is rare, it is the sec-
ond leading cause of sudden cardiac death in the young athlete,
with left AAOCA carrying the highest risk. Optimal risk stratifi-
cation in AAOCA remains a challenge. We aimed at establishing
a dedicated program with a standardized approach to evaluation
and management of patients with AAOCA.
Method: Amultidisciplinary team comprised of cardiology provid-
ers, cardiovascular surgeons, cardiovascular radiologists, nursing,
outcomes and research staff was establishes in December 2012.
Initial meetings were held and a standardized approach for evalu-
ation and management decision-making was defined based on
available knowledge of AAOCA. Quality Assurance and
Program Report meetings were established every 1.5-2 years
intervals. Assessment of data gathered, evolution of decision-mak-
ing and lessons learned were compiled over a 10-year period.
Results: Following the development of this multidisciplinary team,
several approaches culminated in a robust program with
international reach, including: 1. Development of dedicated clinics
and referral system network for gathering and collection of data for
patients referred to the program; 2. Uniform imaging protocol
with CT angiography for determination of key morphologic fea-
tures thought to confer high-risk; 3. Establishment of reliable
advanced perfusion imaging to determine inducible perfusion
abnormalities upon provocative stress; 4. Evolvement of invasive
coronary artery testing techniques and their implications; 5.
Collection of data on quality of life following diagnosis of

AAOCA and determination of psychological support for patients
and families; 6. Evolution of surgical techniques according to mor-
phologic features of AAOCA; 7. Evaluation of clinical and surgical
outcomes; 8. Analyses and publication of robust data in AAOCA;
9. Institution of national scientific meeting; and 10. Engagement of
patients and families with establishment of national (non-profit)
foundation.
Conclusions: Establishment of a dedicated program with multidis-
ciplinary team engagement and a standardized approach to evalu-
ation and management, with data gathering and periodic
reassessment of lessons learned, provided evidence-based clinical
decision-making. This approach has empowered patients and fam-
ilies affected by AAOCA for shared decision-making on manage-
ment decisions that affect their quality of life.

Keywords: anomalous coronary artery, AAOCA, standardized
approach, program development
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A rare pediatric case of cardiac hydatid cyst
Simona Antoniu1, Evelyn Maria Kecskes1, Ana Maria David1,
Veronica Marcu4, Mihaela Axente5, Eliza Cinteza6, Irina Margarint2,
Youssef Tammam2, Monica Popescu3 and Cristina Filip6
1Department of Pediatric Cardiology ‘Marie S. Curie’ Emergency
Children’s Hospital, Bucharest, Romania; 2Department of Pediatric
Cardiac Surgery lsquoMarie S. Curie’ Emergency Children’s Hospital,
Bucharest, Romania; University of Medicine and Pharmacy “Carol
Davila”; 3Department of Cardiac Intensive Care Unit ‘Marie S. Curie’
Emergency Children’s Hospital, Bucharest, Romania; 4Department of
Radiology ‘Marie S. Curie’ Emergency Children’s Hospital, Bucharest,
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Emergency Children’s Hospital, Bucharest, Romania; 6Department of
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Bucharest, Romania; University of Medicine and Pharmacy “Carol
Davila”

Background and Aim: We present the case of a 15 years old female
patient, transferred to our clinic with a suspicion of myocarditis
after presenting to a secondary center for a syncopal episode fol-
lowed by psychomotor agitation. Echinococcosis is a larval infec-
tion that affects over 1 million people worldwide, particularly in
rural areas, and is characterized by the growth of hydatid cysts
in internal organs, typically the liver and lungs. While hypersensi-
tivity reactions are the main complication, severe complications
can arise if the cyst grows in atypical locations such as the heart.
Method: Multiple imagistic, radiological, and biologic exams were
performed (echocardiography, abdominal echography, cardiac
and brain MRI, coronary angiography, serologic test (hydatid cyst
antibodies) with enzyme-linked immunosorbent assay (ELISA),
electrocardiography.
Results: The electrocardiography revealed ST elevation on the
inferolateral leads with positive cardiac enzymatic shift. On echo-
cardiography, a mass in the lateral wall of the left ventricle was
noted alongside hypokinesia. On admission, the patient was stable
with right side hemiparesis, aphasia and patent coronary arteries
(coronary angiography was performed). A brain magnetic reso-
nance imaging (MRI) revealed multiple ischemic strokes on the
lateral frontal cortex and cerebellum. Following the betterment
of symptoms, a cardiac MRI identified the mass as a hydatid cyst
and an IgG antibody test confirmed the finding. Consequently,
Albendazole was started followed by surgical resection of the cystic
mass. Given the neurological involvement and the hemorrhagic
risks, surgery was delayed for a month. The evolution was favor-
able with the motor deficit subsiding, cognitive function
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improving and an increase of contractility. Thus, the decision was
made to discharge the patient under home treatment.
Conclusions: Despite the diagnosis difficulties, the outcome was
favorable. The localization of the hydatid cyst in the left ventricle
represents an extremely rare presentation of Echinococcosis in a
pediatric patient, causing severe hydatid embolization of coronary
and cerebral vessels resulting in aforementioned symptoms.
Overall, this patient’s case underlines the importance of early diag-
nosis and interdisciplinary management of rare and complex medi-
cal conditions, such as echinococcosis, in order to avoid severe and
life-threatening complications.

Keywords: echinococcosis, cardiac hydatid cyst, hydatid embo-
lization

PP-669
Non-traditional cardiometabolic risk factors in children
and adolescents with metabolic syndrome may predict
early onset atheromatosis
Athanasia Tragomalou1, Sofia Loukopoulou2, George Paltoglou1,
Ourania Tsitsiloni3, Penio Kassari1, Ioannis Kostopoulos3,
Maria Binou1, Marina Papadopoulou1, George Mastorakos4 and
Evangelia Charmandari1
1Outpatient Clinic for the Prevention andManagement of Overweight and
Obesity, Division of Endocrinology, Metabolism and Diabetes, First
Department of Pediatrics, ‘Aghia Sophia’ Children’s Hospital, Athens,
11527, Greece; Division of Endocrinology and Metabolism, Center of
Clinical, Experimental Surgery and Translational Research, Biomedical
Research Foundation of the Academy of Athens, Athens, 11527, Greece;
2Department of Pediatric Cardiology, ‘Aghia Sophia’ Children’s
Hospital, Athens, 11527, Greece; 3Department of Biology, Section of
Animal and Human Physiology, University of Athens, Greece; 42nd
Gynecology and Obstetrics Clinic, Medical School, University of Athens,
Aretaiio Hospital, Athens

Background and Aim: Cardiovascular disease is one of the leading
causes of mortality worldwide. The aim of our study was to inves-
tigate whether “non-traditional” cardiovascular risk factors in chil-
dren and adolescents with Metabolic Syndrome (MetS) may be
used as biomarkers for predicting early atheromatosis, and evaluate
their response to the implementation of a multidisciplinary, per-
sonalized, lifestyle intervention program for 1 year.
Method:One hundred forty-nine (n=149) children and adolescents
[91males (61.07%), 58 females(38.93%), 32 prepubertal (21.48%),
117 pubertal (78.52%)] were studied prospectively. Subjects were
classified as having MetS (n=89; mean age ± SE:13.19 ± 0.2 years)
or not (n=60; mean age ± SE:12.05 ± 0.28 years) according to the
International Diabetes Federation criteria. All participants under-
went echocardiography, ultrasound of the carotid arteries to deter-
mine carotid intima-media thickness, liver ultrasound, and
determination of biochemical, endocrinologic and “non-tradi-
tional” cardiometabolic risk factors (adiponectin, homocysteine,
hs-CRP, leptin, IL-2, IL-4, IL-6, IL-10, IL-17A, TNF, IFN-γ)
at the beginning of the study and following 1-year of intervention.
Results: MetS patients had significantly higher concentrations of
pro-inflammatory cytokines IL-6, IL-17A and INF-γ compared
to the control group (P<0.05). After intervention, patients with
MetS showed a significant reduction in TG/HDL (P<0.05),
ApoB/ApoA1ratio (P<0.01), leptin (P<0.01) and IL-6 (P<0.01)
concentrations. Carotid triplex recorded a mean intima-media
thickness (cIMT) of common carotid artery in the MetS group
of 0.65 ± 0.03 mm at baseline, a value higher than normal for
age (normal range: 0.49 ± 0.03 mm) and with a statistically signifi-
cant difference from the control group 0.50 ± 0.02 mm). A signifi-
cantly improvement in the MetS was recorded over one year of

intervention in the MetS group(P<0.01). In the echocardiogram,
subjects with MetS had higher values in left ventricular septal
thickness during diastole and systole, and larger end-diastolic
and end-
systolic diameters than the control group. Liver U/S revealed
NAFLD in the MetS population at a rate of 51.5%, while a parallel
improvement in steatosis, cIMT and IL-6 concentration was
observed after the intervention. Multiple linear regression analysis
indicated that independent variables associated with adipose
inflammation, such as lL-6 and HOMA-IR index, were positive
predictors of early-onset atheromatosis in children and adolescents.
Conclusions: These findings indicate that adolescents with MetS
may have a greater risk for developing atheromatosis early in life,
while early lifestyle intervention is crucial for preventing the
arteriosclerotic process in youth.

Keywords: atheromatosis, cardiovascular risk-factors, carotid-
intima-media-thickness, cytokines, metabolic-syndrome.
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Age-adjusted zlog-nt-probnp as a marker of heart failure
symptoms in newborns with native hypoplastic left heart
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Background and Aim: As a marker of cardiac wall stress, NT-
proBNP may be a useful indicator to quantify heart failure symp-
toms in newborns with native hypoplastic left heart syndrome
(HLHS). However, little is known about NT-proBNP in this spe-
cific population and reference intervals are highly age-dependent.
Therefore, the aim of the present study was to investigate its asso-
ciation with clinical findings, especially heart failure symptoms, in
neonates with native HLHS.
Method: Biomarker levels were evaluated using an age-adjusted z-
score (so called “zlog-NT-proBNP”), whose reference interval
ranges from -1.96 to +1.96 independent of age. A total of 62 new-
borns with HLHS and at least one NT-proBNP measurement
before Norwood surgery or hybrid approach were enrolled.
Correlations between zlog-NT-proBNP and clinical variables
(age, sex, height, weight, gestational age), lactate level, echocar-
diographic findings such as restriction of the atrial septum, grade
of tricuspid regurgitation, and tricuspid annular plane systolic
excursion (TAPSE), New York University Pediatric Heart
Failure Index (NYU PHFI), and cardiothoracic ratio (CTR) were
determined to identify key factors affecting (zlog-)NT-proBNP.
Results: NT-proBNP (median 35,000 ng/L, range 4,900–57,700
ng/L) was measured at a median age of 6 (IQR, 4–8) days.
Corresponding zlog-NT-proBNP levels ranged from 1.76 to
4.50 (median 3.76) and were significantly correlated with the
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NYU PHFI (r=0.33, p=0.01). In contrast, the absolute NT-
proBNP concentration did not show a significant correlation with
the NYU PHFI (p=0.38) or other parameters except oxygen sat-
uration (p=0.037). However, other variables associated with
higher zlog-NT-proBNP levels were a higher CTR (r=0.26,
p=0.042), age (logarithmized; r=0.30, p=0.02), oxygen saturation
(r=0.24, p=0.063), respiratory rate (r=0.26, p=0.043), and dysp-
nea (p=0.016). No correlation was observed between zlog-NT-
proBNP and echocardiographic findings, lactate level (p=0.78),
gestational age (p=0.52), or weight (p=0.54). The NYU PHFI
was most strongly associated with the grade of TR (r=0.38,
p=0.002).
Conclusions: Age-adjusted zlog-NT-proBNP overcomes the dis-
advantages of absolute NT-proBNP concentrations with their
strongly age-dependent reference intervals. It reliably reflects
and helps to quantify heart failure symptoms in newborns with
native HLHS.

Keywords: zlog, HLHS, NT-proBNP, heart failure, newborn,
NYU PHFI
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A landscape analysis of paediatric and congenital heart
disease services in africa
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Background and Aim: There is geographic disparity in the provision
of Paediatric and Congenital Heart Disease (PCHD) services.

Previous studies show that North America and Western Europe
account for 74% of the world’s cardiothoracic surgical capacity.
In contrast, Africa accounts for only 1% of the total global capacity.
However, PCHD training and service provision in Africa has
increased. As such, we conducted a cross-sectional electronic sur-
vey to evaluate PCHD services in Africa.
Collaborators: Children’s Heart Disease Research Unit, Pan-
African Network for Paediatric and Congenital Hearts, and the
African Society for Paediatric and Congenital Heart Surgery.
Method: Respondents were selected by purposive sampling and
included paediatric and adult cardiologists and cardiothoracic sur-
geons, paediatricians, and non-specialists, involved in PCHD care.
The survey included respondent, institution, and national-level
queries related to human and infrastructure resources for paediatric
cardiology, cardiac catheterisation, and cardiothoracic surgery.
Results: There were 119 respondents, from 92 institutions and 43
different countries in Africa. Aggregated country level data showed
that 80% (34/43) of countries had some form of cardiac service, of
these 17 (40%) provided a full PCHD service including interven-
tional paediatric cardiology and paediatric cardiac surgery, 11
(26%) provided paediatric cardiac surgery services but no interven-
tional paediatric cardiology service and 1 provided an interven-
tional paediatric cardiology service but no cardiac surgery. Nine
countries (20%) had no PCHD service (Figure 1a). There was
median 1 (IQR:0–3.75) paediatric cardiothoracic surgeon per
country or 0.04 (IQR:0.00–0.13) per million population, far
below the recommended ratio of 1.25 per million population
(Figure 1b). Similarly, there were median 3 (IQR:1–10) paediatric
cardiologists per country or 0.18(IQR:0.03–0.35) per million
population, below the recommended ratio of 2 per million pop-
ulation (Figure 1c).
Conclusions: Only 17(40%) countries had a full PCHD service
including cardiac surgery and interventional cath. However, a fur-
ther 12 countries provided some form of cardiac intervention,
making a total of 29(67%) countries with interventional cardiac
services. The capacity of these services, however, remains lowwith
the ratio of paediatric cardiologists and cardiothoracic services well
below international recommendations and no country, except
Mauritius, with sufficient paediatric cardiologists and cardiothora-
cic surgeons to meet the recommended ratio per million
population.

Keywords: Global Health, Africa, Congenital Heart Disease,
Cardiothoracic Surgery, Survey, Landscape Analysis
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Age-ajusted zlog values ("zlog-NT-proBNP") correlated significantly to NYU PHFI in contrast to 
the absolute NT-proBNP.

Figure 1

Figure 1: Choropleths depicting (A) availability of cardiac services at the national level, (B) the 
number of paediatric cardiothoracic surgeons per million population at the national level, and (C) 
the number of paediatric cardiologists per million population at the national level.
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Should somatostatin be used as first-line agent in man-
agement of congenital chylothorax?
Tm William
Queen Elizabith Hospital

Background and Aim: Congenital chylothorax is defined as abnor-
mal accumulation of lymphatic fluid in the pleural space and may
be either congenital or an acquired condition. Although congeni-
tal chylous effusions are relatively rare in infancy, they have serious
clinical consequences and can be potentially life-threatening dis-
order. In our case the accumulation of chylothorax has been
treated successfully after the administration of octreotide. We
aim to provide guidance for the optimal management of
Congenital Chylothorax in Infancy.
Method: A premature baby born at 30 weeks gestation, diagnosed
antenatally with trisomy 21 syndrome and severe bilateral con-
genital pleural effusions which subsequently confirmed after birth
as chylothorax. Bilateral thoracentesis were performed and bilat-
eral chest tubes were inserted soon after birth due to the size of
the effusion which compromised the respiratory system.
Quantification of drainage used to determine clinical improve-
ment and also used as a guide to fluid imbalance and replacement
of daily losses. Expressed Brest milk and Medium-chain
triglyceride(MCT)” formula was introduced in the first week of
life. However Chylothoraces re-accumulated which required
another bilateral thoracen-tesis and bilateral chest tubes.
Congenital chylothorax was treated successfully after administra-
tion of Octreotide infusion along with intercostal decompression
of the pleural effusion and total parental nu-trition as adjunctive
therapy. In our case there was no any complications of with the
use of octreotide.
Results:TheMCT diets havemet with variable success in the treat-
ment of chylothorax. This is because any oral enteral feeding
increases lymph flow. Octreotide is a synthetic, long-acting soma-
tostatin analogue, It has been successful in treating chylothorax in
conjunction with other modalities “TPN, effusion drainage” in
conservative management.
Conclusions: This case is of particular interest because it provides an
evidence for the efficacy of octreotide in the management of chy-
lothorax. Therefore, octreotide may be used as first-line agent
alongwith adjunc-tive therapy of parental nutrition and intercostal
decompression of the pleural effusion. The early ad-ministration of
Octrotide may allow the patient to avoid invasive procedures

Keywords: Congenital chylothorax, chylomicrons, Octreotide
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Chelo David1, Menanga Alain Patrick4 and Koki Ndombo Paul Olivier1
1Department of Pediatrics - Faculty of Medicine and Biomedical Sciences,
University of Yaounde I, Cameroon; Mother and Child Centre of the
Chantal Biya Foundation - Yaounde Cameroon; 2Department of
Pediatrics - Faculty of Medicine and Biomedical Sciences, University of
Yaounde I, Cameroon; 3Department of Cardiology - Faculty of Medicine
and Biomedical Sciences, University of Yaounde I, Cameroon; Yaounde
Central Hospital - Yaounde Cameroon; 4Department of Cardiology -
Faculty of Medicine and Biomedical Sciences, University of Yaounde I,
Cameroon

Background and Aim: Rheumatic valve disease is a serious public
health problem in low- and middle-income countries. They are
secondary to rheumatic fever and can lead to serious complications

if not diagnosed and treated early enough. The objective of our
study was to study the diagnostic, therapeutic and prognostic
aspects of rheumatic valve disease in two hospitals in the city of
Yaounde.
Method: This was an analytical cross-sectional study conducted
over a period of 8 months, from November 2022 to June 2023.
Were included in our study all patients with a diagnosis confirmed
by heart ultrasound of rheumatic valve disease in the cardiology
departments of the central hospital and the Chantal Biya
Foundation in Yaoundé. We collected socio-demographic, clini-
cal, paraclinical, therapeutic and patient outcome data, data entry
and analysis were done using SPSS software and the data were con-
sidered statistically significant for a P value< 0.05 with a 95% con-
fidence interval.
Results: We included 41 children and the majority of patients was
aged from10 to 14 years old. There was a notion of tonsillitis in
74.5% of patients. Complications were the most found circum-
stance of discovery. Patients had dyspnea and a heart murmur in
85.8% of cases. Monovalvular involvement predominated in
61.3% of cases, and the mitral valve was the most affected with
82.1% of cases of mitral regurgitation. A surgical indication was
recommended in 69.3% of patients and 29.2% were operated.
The proportion of deaths in the population was 6.3%. Factors asso-
ciated with poor prognosis were age, patients who did not receive
antibiotics for their tonsillitis and signs of heart failure.
Conclusions: Notwithstanding the progress in health care and the
availability of antibiotic therapy, rheumatic valve diseases remain
present and pose a problem of screening and management in
our context. Primary prevention should focus on the treatment
of sore throat and screening for rheumatic heart disease by health
personnel.

Keywords: rheumatic valve disease, children, cameroon
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Left coronary birth defects from the aorta: Diagnostic and
therapeutic challenge of a sudden death risk in a limited-
resource country. A case report
Tony Nengom Jocelyn1, Sap Ngo Um Suzanne1, Epee
Ngoue Jeannette2, Foka Kalachi Narcisse3 and Chelo David1
1Department of Pediatrics - Faculty of Medicine and Biomedical Sciences,
University of Yaounde I, Cameroon; Mother and Child Centre of the
Chantal Biya Foundation - Yaounde Cameroon; 2Department of
Pediatrics - Faculty of Medicine and Biomedical Sciences, University of
Yaounde I, Cameroon; 3Mother and Child Centre of the Chantal Biya
Foundation - Yaounde Cameroon

Background and Aim:Coronary artery birth and pathway anomalies,
particularly those where the artery originates from the contralateral
coronary sinus with a pathway between the aorta and the pulmo-
nary artery, represent a high risk of sudden death. Early diagnosis
and management are essential for a good prognosis.
Method:Clinical CASE: 9 year old boy brought to a paediatric car-
diology consultation for loss of consciousness during physical effort
with cardiac arrest, having required in situ cardiopulmonary resus-
citation two days ago. It is was the second such episode within a
month. No particular personal or family history. Physical exami-
nation revealed good general condition with 100% room air sat-
uration, stable haemodynamic parameters and normal
anthropometric parameters for age. Heart sounds are regular, no
murmur, symmetrical femoral pulses regular and of good volume.
The rest is unremarkable. In view of this normal physical exami-
nation and the notion of malaise during the effort, the suspicion of
anomaly of the coronary artery pathway is evoked and a cardiac
echography is carried out: left coronary artery coming from the
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right aortic sinus with a trunk pathway between the aorta and the
pulmonary artery. Normal flow in both coronary arteries. Good
overall cardiac function with an ejection fraction of 64%. A cardiac
CT scan confirmed the origin of the left coronary from the right
coronary sinus at 2 o’clock, which travels along the anterior aspect
of the aorta in the inter-aorto-pulmonary, then divides into the
anterior inter-ventricular and circumflex arteries at the level of
the left atrioventricular fold. As the technical platform did not
allow for surgical management in Cameroon, a medical evacuation
was organised for unroofing of the left coronary.
Results:We presented a case revealed by a sudden cardiac arrest, in
a country where diagnosis and management remain a real chal-
lenge due to limited technical facilities.
Conclusions: We presented a case revealed by a sudden cardiac
arrest, in a country where diagnosis and management remain a real
challenge due to limited technical facilities.

Keywords: coronary anomaly, child, sudden death, cameroon

PP-676
Infective endocarditis - the challenge of differential
diagnosis
Urszula Abramczyk1, Paweł Cześniewicz1 and Jacek Kusa2
1Department of Pediatric Cardiology at the Regional Specialist Hospital,
Wrocław, Poland; 2Department of Paediatric Cardiology, Medical
University of Silesia, Katowice, Poland

Background and Aim: Infective endocarditis (IE) is a life-threatening
disease. However, early diagnosis may be challenging in some cases
due to polimorphic clinical presentation. The aim of this article is
to present unusual clinical manifestation of IE.
Method: 15-year-old girl who had a complete repair of Tetralogy of
Fallot with implantation of Resilia Edwards Valve was admitted to
Cardiology Department due to recurrent fever, anemia, microhe-
maturia with casts erythrocytes in urine and proteinuria for the last
six months. C-reactive protein and erythrocyte sedimentation rate
were slightly elevated and estimated glomerular filtration rate
(eGFR) was mildly low. The rheumatic factor (RF), antinuclear
antibodies (ANA) and the anti-neutrophil cytoplasmic proteinase
3 antibodies (PR3-ANCA) ware positive. The serial blood cul-
tures were all negative. Transthoracic echocardiography revealed
a mass which may be compatible with vegetation on the pulmo-
nary prosthesis and severe pulmonary stenosis and regurgitation.
The positron emission tomography/computed tomography
(PET/CT) demonstrated only mild perivalvular uptake.
Results: The patient was classified as “possible” IE according to the
modified Duke criteria with associated glomonephritis. A biopsy
was used to confirm a diagnosis of glomonephritis.
The antibiotic therapy with cloxacillin, ampicillin and gentamicin
was administered and intravenous methylprednisolone pulse
therapy started. A surgical intervention was planned. After the pul-
monary valve replacement surgery a significant improvement in
symptoms of glomerulonephritis was observed.
Conclusions: IE may present with various clinical situations. The
physicians must maintain a high clinical suspicion in patients with
symptoms of glomerulonephritis even if the blood cultures are
negative.

Keywords: infective endocarditis, glomonephritis
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Unilateral absent pulmonary artery: A rare and complex
entity
Yasmine Ley1, Heiner Latus3, Daniel Biermann2, Michael Hübler2,
Rainer Kozlik Feldmann1, Gunter Kerst3 and Nora Lang1
1Children´s Heart Clinic, Pediatric Cardiology, Departement of
University Medical Center Hamburg-Eppendorf, Hamburg, Germany;
2Center for Congenital Heart Defects, Klinikum Stuttgart, Stuttgart,
Germany; 3Children´s Heart Clinic, Congenital and Pediatric Heart
surgery, Departement of University Medical Center Hamburg-Eppendorf,
Hamburg, Germany

Background and Aim:Unilateral absent pulmonary artery (UAPA) is
a rare congenital anomaly which may be associated with other
malformations. Typically, a UAPA arises from a ductus arteriosus,
which originates from the contralateral aortic arch.
Method: We describe two cases to illustrate the range of this mal-
formation and to raise awareness for this rare diagnosis.
Results: Our first case is an asymptomatic three-month-old boy
who underwent a routine cardiological evaluation because of
bradycardia during inguinal herniotomy. The right pulmonary
artery (RPA) was absent on echocardiography. CT demonstrated
a residual peripheral RPA of narrow calibre fed by accentuated
bronchial arteries. There was no continuity with the pulmonary
trunk. The right lung was hypoplastic, but structurally regular.
No right-sided patent ductus arteriosus was detected, but an out-
pouching at the base of the innominate artery was noted. As
favourable outcome has been reported compared to staged repair,
we opted for primary unifocalisation. The operation was per-
formed without complications, using a pulmonary flap and a
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pericardial patch to create continuity between the pulmonary
trunc and the RPA. As expected, a ligamentum arteriosum was
found. The patient recovered rapidly. CT before discharge dem-
onstrated a patent RPAwith a localized narrowing.We proceeded
with a ballon angioplasty 2 months later, which led to a significant
improvement in RPA size and blood flow. Our second case was a
preterm baby (35 weeks of gestation, birth weight 2350 g) who
presented with recurrent pulmonary infections. Work up revealed
congenital diaphragmatic hernia, agenesia of the RPA, hypoplasia
of the right lung and consecutive dextrocardia. CT angiography
showedmultiple collaterals supplying the right lung but no periph-
eral RPA. Therefore, surgical re-anastomosis was not possible and
repair of the congenital diaphragmatic hernia was performed.
Conclusions: Here, we demonstrate two cases with unilateral RPA
agenesia. We aim to raise awareness for this rare congenital disor-
der. Patients can be asymptomatic as demonstrated by our first case
description. Careful assessment and further diagnostic measures of
suspected absence of the RPA is essential to avoid delaying treat-
ment for this patient group.

Keywords: pulmonary artery, intervention, unifocalisation
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Cardiac dysfunction associated with chemotherapy in
pediatric cancer patients and severity assessment based on
esc guidelines
Yo Kajiyama, Toshiyuki Itoi, Akimasa Tomida, Hideki Yoshida,
Mitsuru Miyachi, Shinya Osone, Toshihiko Imamura,
Kunihiko Tsuchiya and Tomoko Iehara
Department of Pediatrics, Kyoto Prefectural University of Medicine,
Kyoto, Japan

Background and Aim: Chemotherapy for pediatric cancer patients
can cause cancer therapeutics-related cardiac disorder
(CTRCD). In 2022, the European society of cardiology (ESC)
proposed a CTRCD severity classification that includes Global
Longitudinal Stain (GLS-LV) of the left ventricle based on echo-
cardiography. The purpose is to evaluate the cardiac function of
cancer treatment patients based on ESC guidelines and examine
its usefulness.
Method: We analyzed Pediatric cancer patients treated at our hos-
pital from 2020 to 2023 and underwent cardiac function evalu-
ation from the start of treatment. In addition, 37 healthy
children (age 0-17 years) served as a control group. Severity was
classified based on echocardiography results and serological param-
eters. In statistical analysis, the t-test was used if the data variables
followed normal distribution, otherwise, the Mann-Whitney U
test was used, and P < 0.05 was considered significant.
Results: Twenty-six cases (15 males) of pediatric cancer patients
were matched. They were age (median 5, IQR1-13 years), obser-
vation period (median 7.5, IQR 5-10 months), and total
Adriamycin equivalent dose (ADM dose) (median 106, IQR
68-236 mg/body surface area). 15 cases were diagnosed with
CTRCD (group A) and 11 cases were without CTRCD (group
B). None of the target patients had congenital heart disease other
than patent foramen ovale, and there was no significant difference
in LVEF before the start of treatment compared to the control
group. There were no significant differences in age, gender, obser-
vation period, or amount of ADM between Group A and Group
B. All patients in group Awere diagnosed with asymptomatic mild
CTRCD during or at the end of treatment, but LVEF was >50%
and there was no sustained increase in serological parameters until
the end of treatment. Three patients in group A showed improve-
ment in GLS-LV during follow-up, but one patient showed a

decrease in LVEF in the distant period, leading to the diagnosis
of asymptomatic moderate CTRCD.
Conclusions: Mild CTRCD was observed in 53% of the target
patients, of which 1 progressed tomoderate CTRCD in the distant
stage. Evaluation of CTRCD including GLS-LV was useful as an
indicator for starting close follow-up.

Keywords: chemotherapy-related cardiac dysfunction, Global
longitudinal strain, cardiac failure, CTRCD,
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Cardiovascular complications in kawasaki disease.
Ukrainian experience
Yuliia Klymyshyn1, Yuriy Stepanovskyy2, Ihor Lebid1, Raad Tammo1

and Nadiia Rudenko1
1Ukrainian Children’s Cardiac Center, Kyiv, Ukraine; 2International
European University’s Medical School, Kyiv, Ukraine

Background and Aim: Kawasaki disease (KD) is a leading cause of
acquired heart disease in children in the world. The diagnosis of
KD in Ukraine was often based on the presence of coronary artery
lesions (CAL), but not on the clinical criteria. The aim of the study
were to evaluate the level of KD patients in Ukraine, to analyze
risk factor of complications in KD, to examined cardiovascular
complications in KD, to evaluate the results of the KD program
in Ukraine.
Method: In the Ukrainian Children`s Cardiac Center from 2013 to
2023ywere examined 108 patients with KD aged from 3mo. to 13
yr. Most patients with KD were diagnosed in Kyiv region - 78%
(n=85).
Results: From 2013 to 2016 KD was diagnosed only in 3 patients
and 2 of them had CAL (66%). After 2016 the diagnosis of KD
improved and we had 105 patients and 22 (21%) of them had
CAL. From total number of KD that we saw, 25 patients (23%)
had CAL: small coronary artery aneurysm - 68% (n=17);
medium-sized aneurysms - 12% (n=3); giant aneurysms - 20%
(n=5). Of them, 12 (11%) had pericarditis, 5 (4.6%) – myocarditis
and 2 (1,8%) - mitral insufficiency. One patient (0.9%) with giant
coronary aneurism had cardiac surgery due tomyocardial ischemia.
Mortality was 0.9% (n=1). Fourteen patients had complete regres-
sion of coronary aneurysms during the follow-up (58%).
Conclusions: High incidence of serious CAL (medium-sized, giant
aneurisms) is associated with late diagnosis and late treatment. Start
of KD program in Ukraine showed good results of diagnostics but
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level of CAL is still high (23%). Age younger 5 years was significant
risk factor for CAL (29%). Data fromUCCC showedKD is not yet
diagnosed at a high level.High incidence of serious CAL (medium-
sized, giant aneurisms) is associated with late diagnosis and late
treatment.

Keywords: Kawasaki disease, Coronary artery lesions, giant
aneurisms.
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Infective endocarditis in children with structurally normal
hearts
Zornitsa Vassileva, Reneta Lekova and Anna Kaneva
Department of pediatric cardiology, National Heart Hospital, Sofia,
Bulgaria

Background and Aim: Although infrequent, infective endocarditis
(IE) can be seen in children with structurally normal hearts. The
risk factors include prematurity, prolonged intensive care unit stay,
use of central venous catheters, and immunosuppression. Our
study aims to assess the features of IE in children without under-
lying heart disease.
Method: Patients aged <18 years with structurally normal hearts
who were treated for IE at the National Heart Hospital, Sofia,
Bulgaria, for 14 years (01.01.2009-31.12.2022) were included in
the study. The diagnosis IE was based on the modified Duke cri-
teria. The demographics, clinical characteristics, predisposing con-
ditions, clinical symptoms, laboratory results, microbiology,
localization of the vegetations, therapeutic approach, and outcome
of the patients were analyzed.
Results: 6 children (mean age 3.5 years (12 days - 9 years, SD 2.9)),
50% male without underlying heart disease were diagnosed with
IE during the 14-year period. 3 of them (50%) were aged <1 year
and were born prematurely. 5 out of 6 children had predisposing
factors: two of them were premature, one developed IE after ton-
sillectomy, one had acute hepatitis A, and one patient had dental
caries. The most frequent symptoms were fever and neurological
manifestations. In all cases, the levels of inflammatorymarkers were
increased. In the majority of patients, the left-sided heart valves
were affected: the mitral valve (n=2), the aortic valve (n=2), both
the mitral and the aortic valve (n=1), and by one premature new-
bornwith central venous line the tricuspid valvewas involved. The
course of the disease was progressive, with rapid destruction of the
valves and the need for valve replacement in two cases. There was
one relapse of IE and one lethal outcome.
Conclusions: IE can affect children with structurally normal hearts,
these cases are usually caused by aggressive pathogens, with acute
course of the disease with extensive destruction of the valves, and
need for valve replacement in a high percentage of cases. This is
why IE should be considered in the differential diagnosis of
patients with fever of unknown origin, and blood cultures should
be taken before the start of antibiotic therapy.

Keywords: infective endocarditis, structurally normal hearts
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The effect of the COVID-19 pandemi on childhood
myocarditis
Zulal Ulger, Gizem Kulakoğlu, Firat Ergin and Gulcın Kayan Kasıkcı
Ege University, Department of Pediatric Cardiology

Background and Aim: Myocarditis may develop in children during
COVID-19 infection, and MIS-C (Multisystem inflammatory
syndrome), or after after COVID-19 vaccine. The aim of the study
was to evaluate the effect of Covid 19 pandemic in childhood

myocarditis compared to the children diagnosed as myocarditis
in prepandemic period.
Method: In this study, the files of children, diagnosed as myocarditis
and hospitalized between the 2017-2022(two and a half years
before and after pandemi) were retrospectively analyzed.
Sociodemographic characteristics of the patients, anthropometric
data, vital signs at the admission, complaints at admission, labora-
tory and imaging results, disease severity and prognosis, need for
intensive care unit, treatment methods, morbidity-mortality data,
risk factors for intensive care need were evaluated.
Results: A total of 61 children, 41 boys (67%) and 20 girls (33%),
were included in the study. Groups of patients diagnosed with
myocarditis before and after pandemi were compared. Patient
groups diagnosed with post-COVID-19 myocarditis were sub-
groped as COVID-19 related, MIS-C related, Covid 19 vaccine
related and COVID-19 unrelated. In our study, 18% (n=11) of
61 patients were diagnosed with pre-COVID-19 and 82%
(n=50) post-COVID-19 myocarditis. Post-COVID-19 patients
had significantly higher heart rate, respiratory rate, body temper-
ature, and significantly lower systolic and diastolic blood pressures
at the time of admission. While disease severity was mostly mild in
pre-COVID-19 patients, disease severity was moderate-severe in
post-COVID-19 patients. The length of hospital stay was longer in
the post-COVID-19 group. The need for ntensive care unit was
found to be significantly higher after COVID-19. Septic shock,
permanent cardiac systolic dysfunction and multi-organ involve-
ment were found to be significantly higher after COVID-19.
The variables that best predicted the need for intensive care unit
were determined as CRP and ProBNP.
Conclusions: The COVID-19 pandemic has increased the inci-
dence of myocarditis. The severity of the disease was more severe
in patients diagnosed with myocarditis after COVID-19.With the
effect of the COVID-19 pandemic, the need for intensive care
units has increased. Patients diagnosed with myocarditis after
COVID-19 have a worse prognosis.

Keywords: Myocarditis, COVID-19 pandemi, children
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A case of a 2-year-old boy with kawaski disease with
atypical onset
Marta Czubaj Kowal1, Zuzanna Kalarus1, Patrycja Sikorska Juśko1 and
Bartosz Kuźlik2
1Department of Pediatrics, Stefan Żeromski Specialist Hospital in Kraków,
Kraków, Poland & Clinic of Pediatrics, Pediatric Cardiology and
Pulmonology, Faculty of Medicine and Health Sciences, Andrzej Frycz
Modrzewski Kraków University, Kraków, Poland; 2Department of
Pediatrics, Stefan Żeromski Specialist Hospital in Kraków, Kraków,
Poland

Background and Aim:Kawasaki disease is an inflammatory disease of
medium caliber vessels. It is crucial to initiate appropriate treat-
ment quickly to prevent complications such as coronary artery
aneurysms.
Method: A 2-year-old boy was admitted to the Pediatric
Department due to dehydration, diarrhea and fever up to 40.5
C lasting for 6 days. The child complained of mouth and abdomen
pain. One day before admission, on the boy’s skin appeared a
small-papular rash on the abdomen, back and legs, as well as red-
ness and bleeding of the conjunctiva of the eyes. Additionally,
runny nose, red lips, dry mucous membranes, a tongue covered
with white coating and a red throat were found.
Results: Laboratory tests showed high inflammation level (CRP
109 mg/l), blood count with a neutrophilic smear, elevated liver
enzymes (AST 48 U/l, ALT 170 U/l, GTP 110 U/l). Rota and
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adenoviral, HIV, CMV, EBV infections and hepatitis A, B and C
were excluded. Abdominal ultrasound didn’t show any pathology.
After obtaining blood, urine and stool cultures, treatment was
started with third-generation cephalosporin and intravenous
hydration. Despite the treatment, the fever persisted, and only
on the second day of hospitalization did swelling of the eyelids
and feet appear. Diagnostics for MIS-C and Kawasaki disease have
been expanded. The tests showed an increase in D-dimer concen-
tration and the presence of SARS-CoV-2 IgG (121 BAU/ml), no
IgM. Due to suspicion of Kawasaki disease, immunoglobulin infu-
sions were used for treatment. Soon, an improvement in the
patient’s clinical condition and normalization of laboratory param-
eters were observed. The results of the cultures taken were nega-
tive. In a cardiac ECHO examination performed during
hospitalization, no changes in the coronary arteries were observed.
The patient was discharged home in good general condition, with
a recommendation to perform a follow-up ECHO in a month.
Conclusions: Since the beginning of the SARS-CoV-2 pandemic,
the differential diagnosis ofMIS-C syndrome andKawasaki disease
has been very difficult. Both conditions should be remembered in
the case of prolonged fever without an identifiable cause, even if
the patient does not present characteristic symptoms from the
beginning, as was the case in the presented case.

Keywords: Kawasaki disease, Multisystem inflammatory syn-
drome in children (MIS-C), SARS-CoV-2, COVID, immuno-
globulines
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Noncompaction cardiomyopathy in pediatric patients:
Single centre experience
Katija Pivalica1, Dalibor Šarić2, Dorotea Bartoniček2, Mihalec Marina2,
Bakoš Matija2 and Daniel Dilber2
1Paediatric Diseases Department, Pulmonology, Allergology, Cardiology,
and Rheumatism Division, University Hospital of Split; 2Department of
Paediatrics, Cardiology Division, University Hospital Centre Zagreb

Background and Aim:Noncompaction cardiomyopathy (NCCM) is
a disease characterized by hypertrabeculation of left ventricle due
to an arrest in compaction during fetal development. Although
NCCM is a rare disease, it is the third most common cardiomy-
opathy (CMP) in the pediatrics. In 2006, NCCM was classified
as a distinct form of CMP by the American Heart Association.
In pediatric population NCCM can present as isolated and most
frequently non-isolated phenotype (with concomitant congenital
heart disease, metabolic or neuromuscular disease).
Method: Participants were children whowere examined on an out-
patient basis or hospitalized in period between 1st January 2020 to
1st October 2023 and fullfed Rotterdam echocardiographic
criteria.
Results:During this period there were 16 patients with diagnosis of
NCCM, 8 was males and 8 females. The age range was from 3
months to 18 years of age. Most participants have normal electro-
cardiographic (ECG) findings and two have nonspecific changes
such as biventricular hypertrophy. Continuous 24 hours ECG
were performed in 9 participants, 8 of them had sporadic ventricu-
lar ectopy in unsignificant count. All participants had fullfed
Rotterdam echocardiographic criteria. Ten participants under-
went of cardiac magnetic resonance (CMR), and Petersen diag-
nostic criteria was met in nine. Genetics testing was performed

in six participants while five had pathological mutation.
Metabolic disorder as underlined factor for development of cardio-
myopathy was confirmed in 2 patients. Eight participants had non-
isolated form of NCCM. Complications of NCCM such as ven-
tricular arrhythmias, complete AV block, thromboembolic inci-
dents in the observed group were not recorded. Fourteen
patients had medicament therapy. Tree patients underwent heart
transplant.
Conclusions: NCCM is novel cardiomyopathy. Diagnosing
NCCM can be challenging due to non-uniform diagnostic crite-
ria. AlthoughNCCMwas considered a rare form of cardiomyopa-
thy in the pediatric population in our study group, it accounted for
20% of all cardiomyopathies in the observed period. The diagnosis
is based on echocardiography andCMR.CMR is gold standard for
diagnosis. There are not specific ECG changes for NCCM.
Considering the proportion of positive findings of gene processing,
we would like to emphasize the importance of genetic and meta-
bolic testing in patients with NCCM. There is no specific medical
or surgical treatment.

Keywords: cardiomyopathy, non-compaction cardiomyopathy,
hypertrabeculation.
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Blood pressure and aortic dilation in girls with turner
syndrome
Constance Van Der Elst1, Laura Muiño Mosquera1, Laurent Demulier2

and Katya De Groote1
1Department of Paediatric Cardiology, Ghent University Hospital,
Ghent, Belgium; 2Depart of Cardiology, Ghent University Hospital,
Ghent, Belgium

Background and Aim:Turner syndrome (TS) is caused by a partial or
complete absence of an X-chromosome and is associated with sig-
nificant cardiovascular morbidity and mortality. Aortic dissection
occurs six times more frequently and at a younger age compared to
the general population. Many risk factors for dissection, such as the
presence of a bicuspid aortic valve (BAV), cannot be modified.
However, blood pressure (BP), aortic dilation and stiffness can
be monitored and hypertension can be treated. This study
describes the evolution of these parameters in paediatric TS
patients.
Method: retrospective longitudinal study based on data extracted
from the Electronic Patient Records of all paediatric TS patients
followed at the paediatric department of the Ghent University
Hospital. Parameters included: biometry, age, BP, aortic diameter,
aortic stiffness, aortic valve morphology, and genotype. (45,X; 45,
X/46,XX;other mosaic genotypes) BP and echocardiographic
measurements were compared at childhood (4-7 years), pubertal
age (10-13 years) and adolescent age (15-18 years).
Results: 72 patients were included (mean age at consultation 11.8
±4.3 year; range 29 days – 21 years; 17 with BAV; 5 with aortic
coarctation). 31.7% of in office systolic blood pressure measure-
ments (SBP) and 18.3% of diastolic (DBP) measurement were
≥p95 for age, sex and height. 12.9% of SBP and 13.7% of DBP
measurements were ≥p90 and<p95 for age, sex and height. No
significant difference was found in BP comparing different geno-
types or aortic valve morphology. A significant higher Z-score of
the ascending aorta diameter was found in patients with a BAV
compared to patients with a tricuspid aortic valve (p<0.001).
Paired tests showed a significant increase in blood pressure percen-
tile (p<0.001), between pubertal and adolescent age (p<0.001).
The aortic stiffness index significantly increased with age
(p=0.05), whereas the Z-score of the aorta did not change
significantly.
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Conclusions: : compared to the general population, young TS
patients have an increased blood pressure warranting close moni-
toring from a young age. Although z-scores of the aorta are also
higher than average, they show little progression over time during
childhood. This is reassuring as aortic dilation is considered a pre-
cursor of aortic dissection.

Keywords: Turner syndrome, blood pressure, aortic dilation,
aortic stiffness, longitudinal, childhood
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Cardiac complications in children with inflammatory
connective tissue diseases. A single centre experience
Kristina Rücklová1, Anita Heinkele2, Friederike Blankenburg2, Heiner
Felix Latus3 and Anton Hospach2
1Klinikum Stuttgart, Centre for pediatric rheumatology at Klinikum
Stuttgart, Germany; Third faculty of medicine, Charles University,
Prague, Czech Republic; 2Klinikum Stuttgart, Centre for pediatric
rheumatology at Klinikum Stuttgart, Germany; 3Klinikum Stuttgart,
Centre for congenital heart defects, pediatric intensive care, pneumology and
allergology, Germany

Background and Aim: Inflammatory connective tissue diseases
include systemic lupus erythematosus (SLE), juvenile dermato-
myositis (JDM), systemic sclerosis (SScl) and mixed connective tis-
sue disease (MCTD). Each of them may be associated with cardiac
complications such as pericarditis, myocarditis, valvular disease,
diastolic dysfunction, pulmonary hypertension, premature athero-
sclerosis or conduction disorders. Their prevalence has been
reported in 3 – 40% of adult patients depending on the specific
disease. Our aim was to find out the burden of cardiac complica-
tions in our cohort of children with inflammatory connective tis-
sue disease and to raise awareness of diagnostic and therapeutic
challenges in these patients.
Method: All patients diagnosed with SLE, JDM, SScl and MCTD
from 2012 until 2023 at our institution were included in the study.
Their medical reports together with ECG and echocardiography
records were retrospectively analyzed.
Results: Altogether 33 children (31 girls and 2 boys) aged median
14 years were diagnosed with SLE. Among these, 11/33 (33%)
developed cardiac complications such as pericarditis (4/11), signifi-
cant repolarization changes on ECG (3/11) and mitral valve insuf-
ficiency probably related to Libman-Sacks endocarditis (2/11).
One of the latter patients required an urgent mitral valve replace-
ment. One patient died from myocardial infarction and another
one succumbed to basilar meningitis complicated by severe heart
failure. Among children with JDM (13 girls, 8 boys, aged median 7
years), 2/21 (10%) developed a mild myocarditis with preserved
ventricular function. The diagnosis of SScl and MSTD/overlap
was established in 5 and 4 girls, respectively. None of them has
manifested heart involvement so far.
Conclusions: The burden of cardiac complications in children with
inflammatory connective tissue diaseses is relatively low.
However, in exceptional cases it may lead to severe complications
and even require surgical intervention. The study shows the

cardiac complications in the context of the severity of the respec-
tive diseases, their extracardiac manifestations and their immuno-
logical profile.

Keywords: inflammatory connective tissue disease, pericarditis,
Libman-Sacks endocarditis

PP-687
Novel nkx2-5 pathogenic variant in a family with atrial
septal defect, non-compaction cardiomyopathy, atrio-
ventricular block and sudden death
Laura Caravaca Pantoja1, Carmen Carreras Blesa2, María Del Mar
Rodríguez Vázquez Del Rey2, Miguel Álvarez2, Rocío García Orta3,
Juan Jiménez Jáimez3, Ivonne Johana Cárdenas Reyes4 and
Francesca Perin2
1Department of Paediatric Cardiology, Málaga Regional University
Hospital, Spain; 2Department of Paediatric Cardiology, Virgen de las
Nieves University Hospital, Granada, Spain; 3Department of
Cardiology, Virgen de las Nieves University Hospital, Granada, Spain;
4Department of Cardiology, Health in Code, A Coruña, Spain

Background and Aim: Mutations in the NKX2-5 gene have been
associated with congenital heart disease, mainly atrial septal defect
(ASD), atrioventricular block (AVB), noncompaction cardiomy-
opathy and sudden death (SD).
Method: The index case is a 5-year-old girl with bradycardia sec-
ondary to advanced 2:1 AVB, requiring pacing at age of 14. One of
the proband’s sister had first-degree AV block and her mother had
percutaneous closure of ASD. The grandfather, who had ASD,
suffered SD at 54 years old and the great-grandfather died at 55
years due to cyanotic heart disease.
A cousin of the index case, now 12 years old, required surgical clo-
sure of ASD and he had a first-degree AVB and non-compaction
cardiomyopathy as well as prolonged sinus pauses. His father,
maternal uncle of the index case, had undergone surgery for
ASD and presented hypertrabeculation of the left ventricle on
MRIwithoutmeeting diagnostic criteria for noncompaction, with
preserved systolic function. On holter, atrial fibrillation and non
sustained ventricular tachycardia were detected. During the proc-
ess of completing the study, he presented SD at age of 35.
Results: The genetic study of the deceased showed a possibly
pathogenic mutation, p.Ala103Serfs*5, in the NKX2.5 gene,
not previously described. A family genetic cascade study was per-
formed, confirming pathogenicity by genotype-phenotype segre-
gation. During follow-up, a transvenous implantable cardioverter
defibrillator (ICD) was indicated for primary prevention in the
proband, her sister and mother, as well as in the first cousin.
Conclusions: In patients associating ASD and AVB of various
degrees or in familial cases with these phenotypes, it is important
to indicate genetic study of NKX2-5, considering the therapeutic
implications of the diagnosis. It would be advisable to perform
multicenter studies of this genetic disease to allow better clinical
characterization, stratify the risk of sudden death, and develop
indications for ICD in primary prevention, given the high risk
of malignant ventricular arrhythmias.
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PP-688
Cardiopulmonary exercise test as a key tool for the diag-
nosis of mitochondrial disease in an adolescent with exer-
cise intolerance and lactic acidosis
Laura Caravaca Pantoja1, AnaCaro Barri2, Pilar Quijada Fraile3, Marta
Flores Fernández2, Marta Murillo Hernández2 and Alberto
Mendoza Soto2
1Department of Paediatric Cardiology, Málaga Regional University
Hospital, Spain; 2Pediatric Heart Institute, 12 de Octubre University
Hospital, Madrid, Spain; 3Department of Pediatric Mitochondrial and
InheritedMetabolic Diseases, 12 deOctubre University Hospital, Madrid,
Spain

Background and Aim: Exercise intolerance and early fatigue are the
most common symptoms in mitochondrial myopathies (MM) due
to an increased dependence of skeletal muscle on anaerobic
metabolism, generating excessive lactate.
Method: We report a 15-year-old girl with dyspnea on minimal
efforts and exercise intolerance since early childhood. No other
relevant antecedents. Transthoracic echocardiogram (TTE) and
electrocardiogram (ECG) were normal. Cardiopulmonary exer-
cise test (CPET) was performed on a treadmill, which stopped
due to dyspnea at 5:21 min.
Results: CPET showed severely decreased aerobic capacity
(VO2max 0.48L/min; 10.2ml/kg/min, 27% of predicted VO2).
Important ventilatory inefficiency stands out (VE/VCO2 47),
reaching the anaerobic threshold in very early stages, which reflects
early metabolic acidosis, confirmed by post-exercise blood gas
analysis (pH 7.17, lactate 8 mmol/l). These findings were sugges-
tive of aerobic metabolism impairment and mitochondrial disease.
Metabolic study was requested, highlighting elevated acidosis
metabolites and coenzyme Q10 (CoQ10) depletion. Empirical
treatment with cofactors (carnitine, thiamine, riboflavin,
CoQ10, biotin) was undertaken with clinical improvement in
daily activities. The genetic study revealed two heterozygous var-
iants in SLC25A26 gene, causingmitochondrial disease due to oxi-
dative phosphorylation defect, compatible with clinical
phenotype.

Conclusions: Combined oxidative phosphorylation deficiency is
caused by a mutation in the SLC25A26 gene, which encodes a
mitochondrial transporter. It is an autosomal recessive multisystem
disorder associated with mitochondrial dysfunction, affecting
RNA stability, protein modification, mitochondrial translation,
and biosynthesis of CoQ10 and lipoic acid. The phenotype is var-
iable, including episodic metabolic decompensations with early
lactic acidosis, mild muscle weakness, cardiorespiratory failure,
developmental delay, or even death. CPET has been used to assess
musculoskeletal oxidative capacity in patients with MM.
Differences between healthy subjects and patients with mitochon-
drial dysfunction are found in numerous steps of oxygen transport
and consumption: abnormal ventilation rates, reduced maximal
oxygen consumption, altered oxygen delivery. It is a useful
non-invasive tool in the diagnosis of mitochondrial disorders,
especially in patients with mild symptoms. In our case, it was
the key that led to the final diagnosis. Early suspicion and diagnosis
of these diseases is important because, although there is no curative
treatment, improvement of symptoms has been described with
treatment with enzyme cofactors in some subjects.

Keywords: lactic acidosis, mitochondrial disease, exercise intoler-
ance, Cardiopulmonary exercise test

PP-689
Exon 3 deletion of ryanodine presenting with phenotype
from fetal life: Expanding the clinical spectrum of
ryanodinopathies
Angel Morillas Mingorance1, Laura Caravaca Pantoja2, Carmen
Carreras Blesa1, Maria Del Mar Rodríguez Vázquez Del Rey1, Ivonne
Johana Cárdenas Reyes3 and Francesca Perin1
1Department of Paediatric Cardiology, Virgen de las Nieves Universitary
Hospital, Granada, Spain; 2Department of Paediatric Cardiology,
Málaga Regional University Hospital, Spain; 3Department of
Cardiology, Health in Code, A Coruña, Spain

Background and Aim: Catecholaminergic polymorphic ventricular
tachycardia (CPVT) is a cardiac channelopathy characterized by
ventricular arrhythmias triggered by exercise or psychological
stress with risk of sudden death. The most common genetic cause
is gain-of-function variants in the ryanodine gene (RYR2), but
the disease may also be due to variants in the cardiac calsequestrin
gene, tight junction triadin, calmodulin and KCNJ2. In classic
CPVT, there is no structural heart disease and the baseline ECG
does not usually show significant alterations.

57th Annual Meeting of the AEPC S1885

Pedigree tree

Pedigree tree. ICD: implantable cardioverter defibrillator. SCD: Sudden cardiac death.

CPET graphs

Graph 1 shows a very flattened O2 consumption curve and a severely decreased maximal 
consumption. It also shows a CO2 production disproportionate to O2 consumption from very 
early stages of the effort, translating an important participation of anaerobic/lactic metabolism 
with minimal efforts. The data agree with what is observed in the second graph (O2 and CO2 
equivalents), the first ventilatory threshold appears as soon as the effort begins. These graphs 
are characteristic and should raise the suspicion of mitochondrial disease in patients without 
known cardiovascular disease.
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Method: The proband was studied during fetal life because of
marked sinus bradycardia (80 beats per minute). Profound sinus
bradycardia was confirmed at birth and congenital long QT syn-
drome (corrected Qt 500 msec) was suspected, motivating beta-
blockers treatment. Echocardiography at birth showed non-com-
paction cardiomyopathy and dilatation of the ascending aorta. In
the following months, normalization of the QT interval was
observed but the ECG still showed pathological repolarization
with negative T waves in left precordial leads, so treatment with
nadolol was continued. The initial genetic study for long QT syn-
drome and cardiomyopathy was negative. During follow-up,
pathological sinus bradycardia persisted with a mean heart rate
of 45 bpm. At age 12, exercise testing showed bidirectional extra-
systoles triggered by physical exertion. Flecainide was added to
nadolol. The patient remained asymptomatic.
Results: A new genetic study was requested, including analysis of
copy-number variation (CNV), and p.Asn57_Gly91del, exon 3
deletion ofRYR2 gene, was detected. This variant was not present
in the asymptomatic parents, both with normal cardiological study,
and was therefore de novo.
Conclusions: Exon 3 deletion of ryanodine is a rare cause of CPVT,
with less than 50 cases reported in the literature. It has been
described to be associated with sinus node dysfunction (58%),
atrioventricular conduction disturbance (22%), non-compaction
cardiomyopathy (31%) and sudden death (11%). The case pre-
sented demonstrates how sinus bradycardia can be detected even
before birth and noncompaction cardiomyopathy can be present
from birth. The association with dilated ascending aorta has not
been previously described. This rare genetic entity should be sus-
pectedwhen such phenotypes’ association is found. Further studies
are needed to know the optimal management of this disease.

Keywords: ryanodine, noncompaction cardiomyopathy, RYR2,
Catecholaminergic polymorphic ventricular tachycardia, genetic
cardiology
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Loeys-dietz syndrome- experience of one medical center
Lidia Woźniak Mielczarek1, Natalia Pasikowska1, Robert Sabiniewicz1,
Karolina Śledzińska2 and Jolanta Wierzba2
1Department of the Cardiology and Congenital Heart Defects, Medical
University of Gdansk, Marii Skłodowskiej-Curie 3a, 80-210 Gdańsk,
Poland; 2Department of Pediatrics, Hematology, Oncology, Medical
University of Gdansk, Marii Skłodowskiej-Curie 3a, 80-210 Gdańsk,
Poland

Background and Aim: Loeys-Dietz syndrome (LDS) is a rare, genet-
ically conditioned connective tissue disorder with characteristic
triad of symptoms including bifid uvula, hypertelorism and vascu-
lar disorders. The vessels abnormalities including aneurysms and
tortuosity can be found in every artery. This can impact patients
survival rate, by leading to the arterial dissection and premature
death. The aim of this study is to present the data on LDS syn-
drome specific for the Polish population based on one center study.
Method: The retrospective data on patients with recognized LDS
were collected from the visits in the Pediatric Cardiology and
Congenital Heart Defects Department since 2012 till 2023. The
patients had undergone detailed medical family history interview,
physical examination with focus on characteristics typical to con-
nective tissue disorders, echocardiography, radiological examina-
tions e.g. whole body vessels CT/MRI, genetic testing and
ophthalmology consultations when necessary.
Results: Data on 26 patients with genetically confirmed LDS or
clinically confirmed LDS with presence of the positive family

mutation history were collected. The age range of patients varied
between 11months till 51 years. The mutations present in the pol-
ish society included TGFBR1 (19%), TGFBR2 (19%), SMAD 3
(15%), TGFB2 (15%), TGFB3 (11%), SMAD2 (4%). Four families
were recognized, the rest of patients presented somatic mutations.
In echocardiography, aortic root dilation happened the most fre-
quently (61%), distal part of the aorta dilation less frequently (19%),
aortic annulus and STJ dilatation both in 8% of patients. Other car-
diological defects included: biscupid aortic valve (15%), patent
ductus arteriosus (15%) and atrial septal defect (19%). 23% of
patients showed vessels tortuosity. 4 of patients (15%) underwent
together 6 cardiosurgeries. 3 (11%) patients underwent 1 cardio-
surgery, 1 patient (4%) underwent 3 cardiosurgeries. One patient
(4%) went through aortic dissection type A.
Conclusions: LDS is a very severe connective tissue disorder that can
lead to life- threatening consequences e.g. aneurysm dissection.
From our experience many of the patients were observed for
Marfan syndrome, however due to the new genetic possibilities
LDS was confirmed. As a result of long-term observation the
patients are given frequent, multidisciplinary care which prevents
them from preterm fatal consequences.

Keywords: LDS, Loeys-Dietz, HCTD, connective tissue

PP-691
Hypertrophic cardiomyopathy in raf1-related noonan
syndrome treated with mek inhibitors: Two levels of suc-
cess depending on the mutation type
Maciej Kołodziej1, Halszka Kamińska2 and Bożena Werner2
1Department of Pediatric, Medical University of Warsaw, Poland;
2Department of Pediatric Cardiology and General Pediatrics, Medical
University of Warsaw, Poland

Background and Aim: Hypertrophic cardiomyopathy (HCM) is a
frequent and life-threatening complication in patients with
RAF1-related Noonan syndrome. The RAF1 gene regulates
many crucial cell processes including proliferation, differentiation,
and apoptosis of cells. It consists of three main conserved regions
(CR), with different functions. Missense mutations in RAF1 gene
affect functioning of the extracellular-signal-regulated kinase and
mitogen-activated protein kinase (ERK/MAPK) pathway.
However, mutations in different regions have different pheno-
types and symptoms.
Method: Two female patients (5 and 16 years old) with Noonan
syndrome and HCM were enrolled for experimental treatment
with MEK inhibitor (Trametynib) due to the absence of alterna-
tives. The patients had different mutations in RAF1 gene, 5-year-
old one in CR2 and 16-year-old in CR3 region. After receiving
approval of clinical ethics board and informed parental consent,
Trametinib treatment with 0.025 mg/kg/day dose was
introduced.
Results: In both patients very prompt clinical and cardiac improve-
ment was observed after 4 months of treatment. In a 5-year-old
patient left ventricular outflow tract (LVOT) maximal systolic
pressure gradient dropped from 140 to 78mmHg, and NT-
proBNP from 30,000 to 3384 pg/ml. The left ventricle global
longitudinal strain (LV GLS) increased (before vs after treatment):
A4CH: 15,7% vs 19,4%; 3CH: 10,2%, vs 12,8%, 2CH: 16,1% vs
21,9%, Avg - 14% vs 18%. In 16-year-old-patient, LVOT maxi-
mal systolic pressure gradient dropped from 59 to 26 mmHg, NT-
proBNP from 1397 to 62 pg/ml, and LV GLS increased respec-
tively: A4CH: 17,8% vs 20%; 3CH: 16,5% vs 15,3%; 2CH:
11,2% vs 18,2%; Avg: 15,2% vs 17,8% In follow-up CMR of
both patients no further progression of hypertrophy was observed

S1886 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


(1 mm reduction of hypertrophy was considered within margin of
error). Improvement of physical performance was reported by
parents of both patients.
Conclusions: Treatment with trametinib in two patients with
Noonan syndrome and HCM with different mutations in
RAF1 genewas associatedwith cardiac and clinical status improve-
ment in a short treatment period. MEK- inhibition might
represent a successful alternative treatment in RASopathies. The
response to therapy depends on the mutation type.

Keywords: Noonan syndrome, Hypertrophic cardiomyopathy,
MEK-inhibitors
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Present ck levels do not correlate with cardiac function in
dmd
Magdalena Bazgier1, Jarosław Meyer Szary1, Karolina Śledzińska2,
Patryk Macuk1, Jolanta Wierzba2 and Joanna Kwiatkowska1
1Department of Paediatric Cardiology and Congenital Heart Defects,
Medical University of Gdansk, Poland; 2Department of Internal and
Pediatric Nursing, Institute of Nursing and Midwifery, Medical
University of Gdansk, Poland

Background and Aim: The development of dilated cardiomyopathy
is a slow, yet an inevitable process in Duchenne muscular dystro-
phy (DMD). With heart failure recognized as a leading cause of
death in this group of patients, identification of risk factors and
optimalization of prophylactic treatment are subjects of ongoing
research. The aim of this study was to determine the utility of bio-
markers for risk stratification in DMD.
Method: Left ventricle function based on ejection fraction (LVEF)
in echocardiography (Teichholz method) and biomarkers serum
levels in male individuals with genetically confirmed DMD were
analyzed in a single-centre observational study. The echocardiog-
raphy was performed within 2 days after CK, CK-MB and
NTproBNP analysis. Statistical analysis was performed using
Wizard 2.0 (Evan Miller, Chicago, IL). Data are presented as
median (range).
Results: Forty records acquired from patients aged 10.75 (4.25-
17.6) years, one record each, were analyzed. The LVEF was 64
(48-75)%, decreased (<55%) in 2 patients. In all patients CK
and CK-MB were exceeding reference values: 6472 (672-
32172) U/l and 65,25 (11.9-722.6) U/l respectively.
NTproBNP was 53 (7-374) pg/ml, increased (>125 pg/ml) in
6 cases. LVEF, CK, CKMB were negatively correlated with
age, P values <0.001 each. For NTproBNP no similar correlation
was found (P=0.310). Furthermore, negative correlation was
found between CK levels and LVEF (P<0.001) and
NTproBNP levels and LVEF (P=0.036). Yet, after correction
for age no correlation of biomarkers and LVEFwas found, P values
of 0.426 for CK, 0.217 for CKMB and 0.055 for NTproBNP. In
case of NTproBNP there was a clear negative trend and lack of
statistical significance may be due to small sample size
(underpowered).

Conclusions: Present biomarker levels do not correlate with cardiac
function in DMD. Further studies including prolonged observa-
tion and biomarkers trends are warranted to identify individuals
at higher risk of unfavorable course of the disease and, eventually,
application of intensified prophylactic management.

Keywords: Duchenne Muscular Dystrophy, Heart Failure,
Biomarkers
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Genotype and cardiac outcome for patients with cardio-
cutaneous syn-drome (NAXOS and NAXOS-like disease)
in Saudi Arabia
Maha Mubarak Binfadel1, Dimpna Calila Albert Brotons1,
Mohammed Alhabdan1, Zuhair Al Hassnan3, Olga Vriz4,
Nadiah Alruwaili2 and Sahar Tulbah5
1Department of Pediatric Cardiology, Heart Center, King Faisal Specialist
Hospital & Research Center. Riyadh, Saudi Arabia; 2Clinical Research
Department, Heart Center, King Faisal Specialist Hospital & Research
Center. Riyadh, Saudi Arabia; 3Genetic Department, King Faisal
Specialist Hospital & Research Center. Riyadh, Saudi Arabia;
4Department of Cardiology, Azienda Sanitaria Universitaria Friuli
Centrale, San Daniele, Udine, Italy; 5Department of Translational
Genomics, Center for Genomic Medicine. King Faisal Specialist Hospital
& Re-search Center. Riyadh, Saudi Arabia

Background and Aim: Cardiocutaneous syndrome (Naxos disease
and its variant) is genetic diseases caused by desmoplakin and pla-
koglobin genes mutation, and usually manifest with palmoplantar
keratoderma, woolly hair and cardiomyopathy, and are found to
have a high risk for uncontrolled arrhythmia.
Method: a cross-sectional retrospective cohort study included 10
Saudi children with clinical manifestation of Naxos disease variant.
The medical records of the patients were analyzed.
Echocardiography parameters (for ventricular function assess-
ment); electrocardiography (ECG) and 24 hours Holter (for
arrhythmias) and genetic analysis results were collected.
Results: We report 10 Saudi children with cardiocutaneous syn-
drome who presented with manifestation of severe dilated cardio-
myopathy. All the patients had woolly hair, and half of them had
also palmoplantar keratoderma. They all had severely dilated and
de-pressed left ventricular systolic function, and nine of them had
also depressed right ventricular systolic function. Frequent prema-
ture ventricular tachycardias (PVCs) were reported in nine cases,
and an implantable cardioverter defibrillator (ICD)was im-planted
for 3 patients for uncontrolled ventricular tachycardias. Moreover,
4 patients underwent heart transplantation, and 3 died suddenly
while waiting for heart donation. Finally, in 8 patients, genetic
studies were homozygous for the desmoplakin gene (DSP), con-
firming the diagnosis.
Conclusions: DSP gene mutation found to be the main genotype
for Saudi Arabi patients with cardi-ocutaneous syndrome (mainly
Naxos disease variant) and it is associated with high risk of arrhyth-
mia and sudden cardiac deaths, so familymembers of proband need
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exten-sive genetic work up for identification of gene carriers for
counselling, especially in our Arab countries where consanguin-
eous marriage is common. Moreover, hair and skin phenotype
in a child should alert for signs of cardiomyopathy manifestation.

Keywords: Naxos disease, Woolly hair, palmoplantar keratosis
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Persistent pulmonary hypertension in an infant. A
congenital parvovirus B19 infection or related to a novel
vars2 variant?
Maria Kavga1, Athina Ververi2, Dimitra Gialamprinou3,
Georgios Mitsiakos3, Maria Fotoulaki1, Elissavet Diamanti3 and Kyriaki
Papadopoulou Legbelou1
14th Department of Pediatrics, Aristotle University of Thessaloniki,
“Papageorgiou” General Hospital, Thessaloniki, Greece; 2Genetic Unit,
1st Department of Obstetrics & Gynaecology, Aristotle University of
Thessaloniki, “Papageorgiou” General Hospital, Thessaloniki, Greece;
3Second Department of Neonatology, Aristotle University of Thessaloniki,
School of Medicine, Thessaloniki, Greece.

Background and Aim: Congenital Parvovirus-B19 infection could
potentially be a life-threatening condition in neonates. We
describe a case, combined with persistent pulmonary hypertension
and possible VARS2-related mitochondrial disorder.
Method: A full-term neonate, with birth weight (2.6 kg-3rd cen-
tile) and Apgar score (1’:8, 5’:9) developed respiratory distress a few
hours after birth, requiring intubation and mechanical ventilation.
Results: The first echocardiogram ruled out major congenital heart
defects, but revealed high suprasystemic pulmonary pressures, D-
shaped left ventricle and right to left shunt through a patent fora-
men ovale. Treatment for pulmonary hypertension was initiated.
The neonate continued to suffer from pulmonary hypertensive
crises and desaturation episodes, that were difficult to control with
pharmacotherapy. Thereafter, progressive right ventricular
remodeling was observed: right ventricular hypertrophy (RVH)
and heart displacement in the middle. Control of the pulmonary
hypertension was achieved in the first month of life and sildenafil
was stopped. Due to concomitant anemia (requiring multiple
transfusions), failure to thrive and unexplained episodes of fever
with negative cultures, the patient underwent screening test for
infections. The PCR for Parvovirus-B19 was positive in both
the mother and the neonate. However, serology testing revealed
negative Parvovirus-IgM and positive IgG antibodies, indicating a
recent infection (possible in third trimester of pregnancy). At the
age of 2 months, the echocardiogram revealed recurrence of high
right ventricular pressures, so sildenafil was restarted. Then, a
gradual decrease in pulmonary pressures was observed and com-
plete resolution was achieved, after the age of six months.
However, RVH remained similar with no progress. Further inves-
tigation with whole exome sequencing revealed compound het-
erozygosity for two novel VARS2 variants: c.1587G>C
(p.Gln682*) and c.2044C>T (p.Trp529Cys). The first variant is
classified as likely pathogenic and the second one as a variant of
unknown significance. Functional studies in muscle biopsy are
currently underway to confirm the diagnosis.
Conclusions: Pathogenic and likely pathogenic variants in the
VARS2 gene are associated with a mitochondrial disorder that
could potentially cause hypertrophic cardiomyopathy and

pulmonary hypertension in early infancy. Nevertheless, the geno-
type/phenotype correlation still remains unclear. Our case reflects
the potential role of a crucial viral infection during late pregnancy/
neonatal period as a triggering factor.

Keywords: persistent pulmonary hypertension, parvovirus infec-
tion, VARS2 gene
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Surviving child with malignant myosin heavy chain
mutation of restricted cardiomyopathy three years after
cardiac transplant
Maria Soledad Jiménez Casso1, Luis García Guereta2, Maria
Toledano Navarro3, Ana Isabel Valladares Díaz1, Carlos Labrandero
De Lara2 and Lorenzo Monserrat Iglesias4
1Pediatric cardiology unit. Pediatric service. Segovia healthcare complex.
Segovia. Spain; 2Pediatric cardiology service. La Paz Children´s Hopital.
Madrid. Spain; 3Pediatric cardiology and congenital heart diseases
department. Ramon y Cajal Hospital. Madrid. Spain; 4Health in Code.
A Coruña. Spain

Background and Aim: Restrictive malignant cardiomyopathy in
infants is characterized by diastolic dysfunction caused by an
impaired ventricular filling with increase of ventricular pressure
and atrial dilatation. It is a very rare form of cardiomyopathy in
infants with a very early onset and very short evolution to death.
We report 3 years surviving after transplant child, with a rare and
malignant restrictive cardiomyopathy secondary to a de novo
mutation of the cardiac myosin heavy chain gene MYH7.
Method: The patient had clinical examination, electrocardiogram,
Doppler echocardiography, blood sample, catheterize. Informed
consent was signed.
Results: Family history of both paternal side were unremarkable.
Healthy 8 years old daughter. Pregnancy and deliver without
problems. Full term male new-born.
Clinical aspects: At 2months of age was examined for systolic mur-
mur. Biventricular not obstructive hypertrophic cardiomyopathy
was detected in Doppler echocardiography. Differential diagnosis
was made, all metabolic diseases discarded. At 6 month of age
hypertrophy cardiomyopathy evolved to restrictive type and
genetic study was done.
Genetics: A de novo mutation in heterocigosis of the beta Cardiac
myosin heavy chain gene MYH7 was detected. (NP_000248.2p.
Pro838Leu NM_000257.3: c.2513C>T NC_000014.8: g23894
144G>A. This mutation change the protein structure and also
its function. Clinical deteriorating was observed in the following
months. Transthoracic Doppler Echocardiogram showing hyper-
trophic dysfunctional systolic and diastolic ventricles and enlarged
atriums (fig 1) ProBNP elevating. ECG enlarging P waves and
repolarization abnormalities with inverted T waves in V5 and
V6. Treatment with carvedilol and acetyl salicylic acid began at
7 months old and captopril, sildenafil, at 12 months. At 13 months
old after confirming catheterize he was included in transplantation
list. At two years old, cardiac orthotropic transplant with bicave
technique was performed. After 3 years of follow-up he is in
functional class I, with tacrolimus and aziatropina treatment. No
rejection was detected.
Conclusions:ThisMYH7 de novomutation has only been reported
in three families with severe prognosis. This child survives after 3
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years of cardiac transplantation. Genetic mutation must be early
suspected in infants with deteriorating restrictive cardiomyopathy.
Nowadays transplantation is the only option for this patients.

Keywords: Restrictive cardiomyopathy, myosin heavy chain,
MYH7, mutation.
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Hereditary connective tissue disorders and qtc interval
prolongation: Report of 2 families
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Serrano Gonçalves2, Ana Rita Quental3 and Alice Porto Vasconcelos3
1Department of Paediatric Cardiology, University Hospital Center of São
João, Porto, Portugal; Faculty of Medicine of Porto University, Porto,
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Background and Aim: INTRODUCTION
QTc interval prolongation increases the risk for life-threatening
arrhythmias. QTc prolongation has been described in patients with
connective tissue disorders (CTD), such as Marfan (MFS) and
Loeys-Dietz (LDS) syndromes. However, this relationship is still
not well established. We describe two families with concomitant
CTD and prolonged QTc interval.
Method:CASEREPORT FAMILY 1. A 14-year-old girl, the first
child of non-consanguineous parents. The mother has a mitral
valve prolapse (MVP) and myopia. At 11 years, she was admitted
to the Paediatric Cardiology Clinic due to the diagnosis of LDS
type 4 (maternally inherited 4Mb deletion in 1q41 encompassing
the “"TGFB2"” and “"KCTD3"” genes). Genetic testing had
been performed in the context of intellectual disability, joint laxity
and facial dysmorphisms. She has MVP with moderate regurgita-
tion without aortic root dilation. A 24-hour Holter revealed Long
QT Syndrome (LQTS). Magnetic resonance angiography
revealed no cerebral, thoracic or abdominal arterial aneurysms
to date. A Next Generation Sequencing (NGS)-based panel for
LQTS is underway.
Results: FAMILY 2 Two sisters born to non-consanguineous
healthy parents were observed in the Paediatric Cardiology
Clinic. Prolonged QTc was detected in the younger (13 years
old) in routine sports medicine examination, posteriorly confirmed
in 24-hour Holter. The NGS-based panel for LQTS was negative.
Her phenotype (pectus excavatum, scoliosis, joint laxity and flat
feet) is suggestive of MFS, which was molecularly confirmed
(heterozygous likely pathogenic variant c.7754T>C in the
“"FBN1"” gene, maternally inherited). The older sister (21 years
old) had the same familial variant, confirming the MFS diagnosis.
24-hour Holter revealed QTc prolongation as well; therefore, a

beta-blocker was prescribed. Both sisters are under clinical
surveillance.
Conclusions: In Family 1, the 1q41 deletion encompasses a gene
encoding a protein that regulates potassium channels
(“"KCTD3"”) yet unrelated to LQTS, presumably sensitive to
loss-of-function. In Family 2, an alternative diagnosis was not
established. This work enlightens the association between CTD
and QTc prolongation, a known risk factor for sudden death.
Therefore, recognizing this potential association may have impli-
cations for the management and follow-up of these patients and
families. Further studies are needed to substantiate this theory.

Keywords: Connective tissue disorders, Marfan syndrome,
Loeys-Dietz syndrome, QTc interval prolongation.
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Background and Aim: Introduction. Williams-Beuren Syndrome
(WS) is caused by a recurrent 7q11.23 contiguous gene deletion
involving the elastin gene, with an autosomal dominant inherit-
ance. In 80% of cases, WS is characterized by cardiovascular dis-
ease, commonly presenting as supravalvar aortic or pulmonary
stenosis. We describe a case of a 4-month-old infant with WS
experiencing sudden cardiac death.
Method: CASE REPORT. This case involves the second child of
non-consanguineous healthy parents (GII PII), born at 37weeks of
gestation. The infant was evaluated by paediatric cardiology at 8
days old because of a murmur, being diagnosed with mild supra-
valvar pulmonary and aortic stenosis. SomeWS facial features were
recognized. During follow-up, supravalvar stenoses worsened,
leading to severe pulmonary and aortic stenosis with left ventricu-
lar hypertrophy at 3 months old. Genetic evaluation confirmed the
diagnosis of WS (del 7q11.23).
Results:CASE REPORT. At 4 months, the infant experienced an
episode of cyanosis, pallor, and hyporeactivity, which demanded
an observation at the Paediatric Emergency Department. The
electrocardiogram showed sinus tachycardia associated with diffuse
repolarization abnormalities in the left and inferior member leads,
with a supravalvar aortic echocardiographic gradient of 109
mmHg, with preserved ventricular function. A cardiac computed
tomography angiography scan was requested, and a cardiac cath-
eterization was scheduled for the next day. Unexpectedly, he pre-
sented a cardiac arrest. Despite initial revival, subsequent arrests in
the Paediatric Intensive Care Unit were irrecoverable, resulting in
the infant’s demise. Autopsy findings confirmed severe aortic
supravalvar and pulmonary artery stenosis. Additionally, diffuse
coronary artery stenosis and biventricular concentric hypertrophy,
associated with myocardial ischemic lesions, were observed.
Histologically, the arterial intima and media of the aorta and coro-
nary arteries were thick and associated with disorganized and frag-
mented elastic fibres (figure 1).
Conclusions: WS’s elastin anomaly, causing arterial narrowing, is
widespread. The literature describes WS-related coronary ostial

57th Annual Meeting of the AEPC S1889

Figure 1: Transthoracic echocardiographic images recorded at 18 months old.

(A) Subcostal view showing enlarged atriums and restricted hypertrophic ventricles. (B) Mitral 
Doppler showing Inverted E/A.
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stenosis leading to life-threatening myocardial ischemia in infancy
and childhood. Unexpectedly, this case emphasizes the need for
heightened suspicion and prompt treatment. Tragic events, like
cardiac arrests, may be triggered by diagnostic or therapeutic pro-
cedures requiring anaesthesia, highlighting WS as a risk factor for
sudden cardiac death.

Keywords: Williams-Beuren Syndrome, elastin anomaly, coro-
nary arteries, cardiac arrest.
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Background and Aim: Hypertrophic cardiomyopathy (HCM)
caused by variants in thin filament proteins represents up to
20% of childhood sarcomeric HCM, but data on genotype-phe-
notype correlations are limited. This study describes the natural
history and outcomes of children with thin filament associated
HCM and compares it to thick filament associated disease.
Method:A retrospective, longitudinal cohort of children≤ 18 years
evaluated at Great Ormond Street Hospital Centre for Inherited
Cardiovascular Disease 1991- 2019 with a disease-causing variant
in a thin-filament gene was established. Clinical data on presenta-
tion, symptom status, medications, echocardiography, electrocar-
diographic and cardiac magnetic resonance imaging data were
collected. Primary outcome was a Major Adverse Cardiac Event
(MACE).
Results: Of 40 children with a disease-causing thin-filament vari-
ant, 21 (female n=6, 35.5%) were diagnosed with HCM at a
median age 13.0 years (IQR 8.3-14.0). Seven patients (33.3%)
had an additional sarcomeric gene variant and were more likely
to be diagnosed in infancy (n=2 vs n=0, p=0.042). Nine patients
(42.9%) were symptomatic at baseline. One patient, with an addi-
tional variant of unknown significance (VUS) variant in ACTC1,
had left ventricular outflow tract obstruction (LVOTO). Over a
median follow up 5.0 years (IQR: 4.0 – 8.5), 3 (14.3%) experi-
enced one or more Major Adverse Cardiac Event (MACE) (out
of hospital arrest n=2, appropriate Implantable Cardiac
Defibrillator (ICD) therapy n=8). One gene carrier died suddenly
aged 9 years. Compared to a cohort of thick-filament disease
(MYH7 n=68, MYBPC3 n=62), children with thin filament var-
iants more commonly experienced NSVT (n=6 (28.6%) vs n=14

(10.8%), p=0.024) or underwent ICD insertion (thin, n=13
(61.9%) vs thick, n=50 (38.5%), p=0.040). However, there was
no difference in the incidence of MACE [thin 2.47/100 pt years
(95% CI 0.80 – 7.66) vs thick 3.63/100 pt years (95% CI 2.25 –
5.84)] or an arrhythmic event [thin 1.65/100 pt years (95% CI
0.41-6.58) vs thick 2.55/100 pt years (95%CI 1.45 – 4.48), p value
0.43)].
Conclusions:This study suggests adverse events in thin-filament dis-
ease are predominantly arrhythmic, and can occur in the absence of
hypertrophy, but overall short term outcomes do not differ signifi-
cantly from thick-filament disease.

Keywords: childhood hypertrophic cardiomyopathy, sarcomeric
cardiomyopathy, thin filament variants
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De Groote2, Kristof Vandekerckhove2, Joseph Panzer2, Ilse Meerschaut2,
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Ghent, Belgium; 3Department of Cardiac Surgery, UZ Ghent, 9000
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Background and Aim: Tetralogy of Fallot (TOF) is the most
common form of cyanotic congenital heart disease, characterized
by a ventricular septal defect, over-riding of the aorta, right ven-
tricular outflow obstruction, and right ventricular hypertrophy.
The pathophysiology of TOF is complex with both genetic and
environmental contributions, and the etiology remains unknown
in the majority of the patients. Notably, pathogenic variants (PVs)
inNOTCH1 have been identified as a molecular cause of bicuspid
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Figure 1

Histological findings in the aorta (A, B) and coronary arteries (C, D).

Comparison of characteristics at baseline of patients with thin- and thick-filament 
disease.

LVOT – Left Ventricular Outflow Tract, MLVWT – Maximal Left Ventricular Wall Thickness, LA –
Left Atrium, ICD - Implantable Cardiac Defibrillator, OOHCA - Out Of Hospital Cardiac Arrest, 
NSVT - Non-sustained Ventricular Tachycardia, MACE - Major Adverse Cardiac Event. Values 
expressed as median with interquartile range (IQR) or mean with standard deviation (SD).
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aortic valve (BAV), and more recently with TOF. Here we focus
on NOTCH1 variation to further unravel the molecular etiology
of TOF.
Method: In 32 probands with isolated TOF and normal copy num-
ber variant analysis, we performed trio exome sequencing (ES) on
genomic DNA followed by analysis of a virtual congenital heart
disease gene panel including 471 genes. NOTCH1
(NM_017617.5) variants were classified according to the
American College of Genetic and Genomic Medicine (ACMG)
guidelines.
Results: We identified three heterozygous (likely) PVs and one
suggestive variant of unknown significance in NOTCH1 (12.5%
of total TOF cohort). Index 1 presented with TOF with pulmo-
nary valve atresia (PA) and harbored a splice-site PV inNOTCH1,
c.5693-1G>A. Notably, the variant was inherited from the seem-
ingly asymptomatic father. Index 2, also presenting with TOFwith
PA harbored a de-novo p.Cys74Tyr PV in NOTCH1. Index 3
showed TOF with a pulmonary valve stenosis (PS) and a right-
sided aortic arch and showed a p.Asn802ThrfsTer68 PV in
NOTCH1, with unknown inheritance (parental DNA unavail-
able). Finally, index 4 showed a TOF with PS and persistent left
superior vena cava. He harbored a p.Gly1476Asp NOTCH1 mis-
sense variant (GnomAD v4: 3/10^6, in-silico predicted patho-
genic, ACMG criteria: PM2_PP, BP1, PP3, PP1), inherited
from his mother and maternal grandmother, both diagnosed with
BAV.
Conclusions: CONCLUSION: Our data indicate that PVs in
NOTCH1 are an important contributor to the etiology of
TOF. The observation of both TOF and BAV in one family
and the occurrence of non-penetrance argues for additional modi-
fiers of phenotypic variability.

Keywords: Tetralogy of Fallot, NOTCH1, Genetics
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Background and Aim: Danon disease (DD) is a rare x-linked dom-
inant multisystemic disorder characterized by a lysosomal-associ-
ated membrane protein-2 (LAMP2) gene defect. The clinical
phenotype includes severe cardiomyopathy, skeletal myopathy,
and mental retardation, with additional systemic involvement
reported in males. This case report presents an 8-year-old male
diagnosed with DD, emphasizing the significance of genetic analy-
sis in confirming the diagnosis and guiding appropriate therapeutic
interventions.

Method:At 8 months of age, the patient was diagnosed with hyper-
trophic cardiomyopathy (HCM), muscle lysis, and hepatocytoly-
sis. Extensive investigations targeting storage diseases,
neuromuscular disorders, and metabolic abnormalities yielded
negative results. The patient, currently asymptomatic, has been
maintained on Propranolol since the HCM diagnosis.
Fluctuations in hepatocytolysis and muscle enzyme levels have
been observed, necessitating liver protectors. Cardiac evaluations
consistently reveal left ventricular hypertrophy, medioventricular
and left ventricular outflow tract gradients, andmitral valve systolic
anterior motion. Genetic testing at the age of 8 identified a hemi-
zygous nonsense variant LAMP2 c. 877C>T p.(Arg293*), con-
firming the diagnosis of Danon disease.
Results: The clinical presentation of this case underscores the piv-
otal role of genetic analysis in diagnosing Danon disease accurately.
Despite the absence of syncope and a low 0.1% risk of HCM-
related complications at 5 years, the patient’s genetic profile neces-
sitates ongoing monitoring and appropriate management. The
interprofessional team’s collaboration, comprising cardiologists,
geneticists, and other specialists, is imperative for comprehensive
evaluation and treatment.
Conclusions: In conclusion, Danon disease presents a complex clini-
cal scenario, necessitating a multidisciplinary approach for accurate
diagnosis and optimal management. Genetic analysis stands as the
gold standard, guiding treatment strategies and assessing the
genetic risk for family members. This case report emphasizes the
critical role of the interprofessional team in evaluating and treating
this rare multisystemic disorder.

Keywords: Danon disease, lysosomal-associated membrane pro-
tein-2, hypertrophic cardiomyopathy, genetic analysis, interpro-
fessional management.
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Background and Aim: The Loeys-Dietz syndrome is a rare connec-
tive tissue disorder that affects the cardiovascular system resulting in
the occurrence of arterial aneurysms. The condition is genetically
determined, caused by the mutation in the TGF-β signaling path-
way. The syndrome is characterized by clinical findings eg. cranio-
facial abnormalities including bifid uvula, cleft palate and
hypertelorism. The skeletomuscular deformities such as pectus
excavatum/carinatum, pes planus/clubfeet are also characteristic.
The presence of both aortic aneurysm and chest deformation
can escalate the risk of premature mortality. The aim of this study
is to show the case report on the rarity and remarkableness of
simultaneous surgical procedures including David surgery regard-
ing aortic aneurysm and Nuss method chest surgery.
Method: Retrospective data collection on the case of 9-year-old
boy with genetically confirmed Loeys-Dietz syndrome was per-
formed. The patient was under the care of the Pediatric
Cardiology and Congenital Heart Defect Department since the
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age of 4. In the echocardiography the aortic dilation was diag-
nosed, with the aortic root size of 26 mm (Z-score +3,36), atrial
septal defect II and biscupid aortic valve (BAV). At the age of 8,
significant dilatation of the distal part of the ascending aorta was
shown- 45 mm (Z-score +7,76), BAV with moderate valve insuf-
ficiency and hemodynamically non relevant PDA. Additionally,
patient had pectus excavatum, in CT scan the aortic aneurysm
was adjacent to the sternum.
Results:Due to the significant aortic dilatation and fast progression
comparing to previous examination, the patient was qualified for
the cardiosurgery. David procedure was performed. As a result of
pectus excavatum being close to heart andmain vessels, the surgery
on correcting the sternum alignment with metal tile (Nuss pro-
cedure) was performed immediately after aneurysm surgery
Conclusions: The shut of the sternum after cardiological surgery
without Nuss procedure could be impossible or could lead to
accrete of both bone and heart structures, which would forbid
opening the chest in the future. Performing chest surgery before
cardiological surgery could have led to vessels damage. Due to
the reasons stated above simultaneous David and Nuss procedures
were performed.

Keywords: Loeys-Dietz, connective tissue, David procedure,
Nuss procedure, pectus excavatum
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Background and Aim: The course paediatric hypertrophic cardio-
myopathy (HCM) is highly variable. Symptoms of heart failure
are predominantly due to left ventricular diastolic dysfunction.
Some studies suggest that ACE-inhibitors (ACEi) could improve
hypertrophy, diastolic function, and fibrosis in HCM. The aim of
this study is to demonstrate the efficacy and safety of the use of
ACEi in pediatric HCM.
Method: This is a single centre retrospective study. A total of 241
pediatric patients were evaluated. Inclusion criteria were age < 18
years; diagnosis of hypertrophic cardiomyopathy; increased dia-
stolic pressure at echocardiogram or NTproBNP>600pg/ml
and treatment with ACEi. Data were collected at baseline, after
3 months, 6 months and 1 year of treatment with ACEi.
Results: A total of 45 patients meet inclusion criteria and were
enrolled in the study (42%male, mean age 13.9+/-5.8 years, mean
FU 2.4+/-1.6 years). 40% were primitive, 13% mytochondrial,
36% syndromic, 11% idiopathic, 29% showed obstruction, 46%
of patients were in NYHA I, 47% in NYHA II and 7% in
NYHA III. Main wall thickness (MWT) was 9.4 +/- 7 Boston
z-score (range 2-34); main ventricular mass was 85 +/- 48
(n.v.< 45); main diastolic filling pressure E/E’ was 10.3 +/- 4
(range 2-21); main NTproBNP level was 3338 +/- 4935 pg/
ml. After starting treatment, NTproBNP showed a trend towards
reduction (main value was 3187pg/ml, 2977pg/ml, 2558pg/ml
and 1845pg/ml at 3, 6 months, 1 and 3 years). MVT slightly
decrease to 7.4 +/- 5 (-2 points of z- score), ventricular mass

decreased to 69 +/- 21. E/E’ values remain stable (main value
of 9.9 +/- 3), good responders were patients with diastolic pressure
>15. NYHA class improves (69%Class I, 24% class II, 7% class III).
No adverse events in term of hypotension or renal dysfunction
were detected during FU and main LV outflow gradient remain
stable (39.5 +/- 21.9 mmHg and 38.8 +/- 23.5 before and after
treatment).
Conclusions: • The use of ACEi in pediatric patients with HCM,
seem to be effective in reducing NTproBNP levels, NYHA class
and ventricular mass. • Treatment with ACEi was safe and no
adverse events or increasing in LV outflow gradient were detected
during FU.

Keywords: Hypertrophic Cardiomyopathy, Ace-inhibitors,
Treatment, Pediatric
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Background and Aim: Paediatric dilated cardiomyopathies (DCM)
are a heterogeneous group of disorders, including inherited patho-
genic variants, inborn errors of metabolism, neuromuscular disor-
der, inflammation and toxic cause. The outcome of DCM in
children is highly variable, ranging from complete recovery to
heart transplantation (HT) or death. In this study we aim to iden-
tify risk factors for adverse outcomes in a large cohort of pediatric
patients affected by DCM.
Method: This is an observational retrospective multicentre study.
We enrolled all children with DCM diagnosis referred to
Bambino Gesù Children’s Hospital (Rome) and Monaldi
Hospital (Naples). We analysed data regarding survival (defined
as freedom from cardiac death or heart transplantation) through
Kaplan Meier (KM) curves and Cox Regression analysis.
Results: We collected 141 pediatric DCM patients, M 59%, mean
age at diagnosis was 6.59 +/- 6.57 years (30% diagnosed in the first
year of life). 68% were primitive form, 33% idiopathic and 12.9%
secondary. At presentation, 21% of patients were equally in
NYHA class I and II, 25% in class III and 20% in class IV;
LVEF was < 40% in 62% of patients; moderate and severe mitral
valve regurgitation (MVR) were detected in 25% and 15% respec-
tively; inferior cava vein (ICV) was dilated in 15%; mean
NTproBNP value was 4780 +/- 8570 pg/ml; 44% patients were
treated with inotropes, whilst 52% received oral chronic therapy.
The KM analysis showed a survival of 86% at 1 year of age; of 60%
at 14 years and of 30% at 20 years of age. Univariable analysis iden-
tify as risk factors for adverse outcome: female sex, younger age at
diagnosis, primitive or idiopathic form, advanced NYHA func-
tional class, lower EF, moderate-severe MVR. At the multivari-
able analysis the only independent factors for death or HT were
lower age at diagnosis, severe LV dysfunction and NYHA class
IV at presentation.
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Conclusions: Data from this study showed as survival decrease sig-
nificantly in the first year of age and after adolescence. Lower age at
diagnosis, severe LV dysfunction and NYHA class IV at presenta-
tion may represent important risk factors for adverse outcome in
pediatric DCM.

Keywords: Dilated Cardiomyopathy, Risk Factors, Adverse
Outcome, Pediatric
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Background and Aim: Exercise testing (ETT) either in the form of
traditional blood pressure, ECG, and symptom assessment, or
cardiopulmonary exercise testing (CPET) which combines this
with ventilatory expired gas analysis, is known to provide
enhanced information on the severity of hypertrophic cardiomy-
opathy (HCM) and the mechanisms of the patients’ symptomatol-
ogy. The data on children is limited, with no data on syndromic
aetiologies of HCM. To describe the baseline ETT in children
with RASopathy-associated HCM
Method:Retrospective multi-centre (UK,Munich, Naples) cohort
of children with a diagnosis of HCM secondary to an overarching
diagnosis of a RASopathy syndrome presenting in a paediatric car-
diology centre and undergoing ETT/CPET.
Results:Of the 49 patients identified, 15 (30.6%) underwent simple
ETT and the remaining 34 (69.4%) a CPET, at a median age of

11.4 years (IQR 8.88-13.68). Thirty-five patients (71.4%) had a
diagnosis of Noonan syndrome (NS), the remaining Noonan syn-
drome with multiple lentigines (NSML). Seventeen patients
(34.7%) had a variant in PTPN11, 9 (18.4%) RAF1, 3 (6.1%)
RIT1, 2 (4%) LZTR1 and one (2%) MEK 2. The majority were
asymptomatic (N=35, 71.4%), while on medication (N=26,
53.1%), primarily b-blockers (N=23, 46.9%). Nine patients
(18.4%) displayed submaximal effort [RER 1.04 (IQR 0.89-
1.15)] with a median peak HR of 100.1% (IQR 85.3-100.4) of
predicted. Most patients had an abnormal BP response to exercise
[flat N=22 (44.9%), hypotensive N=5 (10.2%)]. The median VO2
consumption was 32mL/(min*kg) (IQR 25.8-39) and VE/VO2
slope was 33 (IQR 29.3-35.1). There was no statistically significant
difference in ETT/CPET performance by syndrome. Over a
median follow up of 195.7 months (IQR 116.6-216), 2 patients
(4.2%) died, 15 patients (31.3%) underwent myectomy, 3 patients
(6.3%) were admitted to hospital due to congestive heart failure
symptoms, 5 patients (10.4%) had an implantable defibrillator/car-
dioverter inserted and 3 (6.3%) suffered a major arrhythmic cardiac
event. No predictors of outcome were identified from the ETT/
CPET parameters.
Conclusions: We describe the baseline ETT/CPET in paediatric
RASopathy-associated HCM, demonstrating overall low normal
cardiovascular fitness with mildly impaired ventilation response,
which are likely multifactorial. Further and larger studies are
needed to best understand the correlation with phenotype and
clinical implications.

Keywords: exercise test, Noonan syndrome, hypertrophic
cardiomyopathy, paediatric, genetics
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Background and Aim: Cardiovascular magnetic resonance imaging
(CMRI) provides important information on the diagnosis and risk
stratification of hypertrophic cardiomyopathy (HCM) in adults
with limited data in children and absent data in syndromic aetiol-
ogies. To describe the baseline CMRI in children with Noonan
syndrome (NS).
Method: Retrospective multi-centre (UK, Naples) cohort of chil-
dren with a diagnosis of HCM secondary to an overarching diag-
nosis of a NS presenting in a paediatric cardiology centre and
undergoing CMRI.
Results: Fourty patients with NS and HCM who underwent a
CMRI at a median age of 13.4 years (IQR 9.3-16.4) were iden-
tified, with 28 (70%) being males. Eleven (27.5%) patients had a
variant in PTPN11, 10 (25%) in RAF1, 4 (10%) in RIT1 and
one (2.5%) in LZTR1, MEK2, and HRAS respectively. The

57th Annual Meeting of the AEPC S1893

Survival in pediatric DCM

Overall survival and freedom from adverse events in pediatric DCM, represented by Kaplan 
Meier curve.

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


majority of patients (N=21, 52.5%) displayed an asymmetric pat-
tern of left ventricular (LV) hypertrophy with 10 (25%) having
concomitant right ventricular (RV) hypertrophy. Themeanmaxi-
mal LV wall thickness was 18mm (SD 8.7mm), most commonly at
the basal septum (N=17, 42.5%) with an overall normal sized LV
(N=11, 73.3%) with hyperdynamic systolic function (N=25,
62.5%). The mean LV mass was 116.4g (SD 82.1g). Seven
(17.5%) patients had late gadolinium enhancement (LGE) present,
all patchy and in the hypertrophied segments. No statistically sig-
nificant differences were found by gene variant identified.
Conclusions: We present the baseline characteristics of CMRI in
patients with NS-associated HCM. Further and larger studies
are needed to identify its correlation with the phenotype and clini-
cal outcomes.

Keywords: cardiac magnetic resonance imaging, Noonan syn-
drome, hypertrophic cardiomyopathy, paediatrics, genetics

PP-709
Demographics of samples in a north indian congenital
heart disease biorepository
Prachi Kukshal1, Shadab Ahamad1, Ajay Kumar1 and Anagha Tulsi2
1Sri Sathya Sai Sanjeevani Research Foundation, Palwal, Haryana,
India; 2Sri Sathya Sai Sanjeevani International Centre for Child Heart
Care & Research, Palwal, Haryana, India

Background and Aim: Congenital Heart Defects (CHDs) are most
common birth defects with prevalence in Asia of about 9.3 per
1000 live births(Saxena A. et al., 2018). Every year around 2 lakh
children are born with this disease. Critical CHD cases with a birth
prevalence of 1.5-1.7/1000 live births do not survive till first year
of life and hence are not accounted for in prevalence
studies(Saxena A 2018). Children born with CHD face consider-
able challenges including lifelong disabilities like retarded growth,
nutrition, delayed developmental milestones, inability to perform
normal activity, heart rhythm problems, sudden cardiac arrest,
stroke, breathing problem and many more leading to poor quality
of life. Several factors accounted by lack of awareness, delayed
diagnosis, improper distribution of resources, financial constraints
hinder paediatric cardiac care to reach the masses (Saxena A. et al.,
2018).
Method: All the patients undergoing surgery in the dedicated
tertiary pediatric cardiac hospital were considered for recruitment
into the study. Blood and tissue samples from patient and parents
were collected with informed consent for genetic studies.
Demographic Data was gathered in Redcap software with self
declared retrospective history recall for the disease. Blood samples
for more than 4000 CHD cases and 600 heart tissue samples were
collected in a span of 4 years.
Results: 50% of the patients were from the state of Uttar Pradesh.
90% of the samples were nonsyndromic with 75 familial cases and
20 one affected twin pairs. 50% of the CHD cases were first borns
with 56% being males. 30% of the mothers did not take any iron
folic acid supplementations during pregnancy. The most common
CHD types were Ventricular Septal Defects, Atrial Septal Defect
and Tetrology of Fallot. The most commonly observed symptoms
included frequent coughing and breathing difficulty.
Conclusions:This is the only dedicated congenital heart disease bio-
repository in north India with a ever growing patient load. In such

scenario it is a repository of immense value to do research on
CHDs in the growing Indian papulation.

Keywords: Congenital Heart Disease, North India,
Demographics, Disease Burden

PP-710
Role of MIR-122 in pathogenesis of congenital heart
defects during pregestational diabetes
Qingping Feng, Anish Engineer and Xiangru Lu
Department of Physiology and Pharmacology, Western University,
London, Ontario, Canada

Background and Aim: Pregestational maternal diabetes increases the
risk for congenital heart defects (CHDs) in infants by over four
times. Diabetes may alter maternal/fetal microRNA (miRNA)
profiles leading to the pathogenesis of CHDs. An elevation of
miR-122 has recently been reported in patients with impaired glu-
cose tolerance, insulin resistance and obesity. miR-122 is highly
abundant in the liver and acts as tumor suppressor. The aim of
the present study was to determine if miR-122 is elevated in
embryonic hearts from diabetic female mice, and to examine its
role in pathogenesis of CHDs during pregestational diabetes.
Method: Diabetes was induced by streptozotocin to adult female
C57BL/6 mice. Diabetic females were treated with a locked
nucleic acid (LNA) antimiR-122 or scramble LNA control (10
mg/kg, SC x2), and their offspring’s hearts were examined at
E18.5 for morphology and function. Gene expression in the fetal
heart was assessed by RT-qPCR analysis.
Results: miR-122 expression was upregulated in E12.5 hearts of
offspring from diabetic dams. In cultured E12.5 hearts, treatment
with miR-122 or high glucose inhibited cell proliferation and epi-
cardial EMT, and increased apoptosis. These effects of miR-122
and high glucose were abrogated by antimiR-122 transfection.
Downregulation of genes critical to cell cycle progression, angio-
genesis, and heart development, such as Cyclin D1, Snail1, Gata4
and Hand2 under high glucose conditions, was also prevented by
anitmiR-122 transfection. Furthermore, in vivo antimiR-122
treatment to diabetic dams decreased the incidence of CHDs
and improved cardiac function of fetuses compared to scramble
LNA controls.
Conclusions: Upregulation of miR-122 results in CHDs in mice.
Our study reveals for the first time a critical role of miR-122 in
CHDpathogenesis in mice, andmay have therapeutic implications
in preventing CHDs during pregestational diabetes.

Keywords: Congenital heart defects, miR-122, pregestational
diabetes

PP-711
Double stress of pressure and hypoxia attenuated mito-
chondrial damage in cardiomyocytes compared to single
stress of pressure or hypoxia stress in RAT
Reiji Ito, Miki Itohisa and Takashi Urashima
Department of Pediatrics, The Jikei University School of Medicine,
Tokyo, Japan

Background and Aim: Recent advances in the management of con-
genital heart disease have dramatically improved survival rates, par-
ticularly for cyanotic congenital heart disease (CCHD). On the
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other hand, residual stenotic lesions and cyanosis can lead to intrac-
table heart failure requiring close management, mostly in the right
ventricle (RV). Despite the accumulation of knowledge in RV
failure, RV remodeling in CCHD remains unclear. Our aim is
to assess histological and physiological changes inRVwith hypoxia
and pressure stressed rats.
Method:Three-week-oldmale Sprague-Dawley rats were kept in a
hypoxic environment (13%), underwent pulmonary artery band-
ing (PAB) at 4-week-old, and continued until 7-week-old. After
exposure to hypoxia, echocardiography and catheterization were
performed, and ventricles were harvested for histological analysis.
To compare them, non-operated or normoxia rats, respectively. 2-
way ANOVA was used for statistical analysis.
Results: Subjects were hypoxia with PAB (PBH) n=15, normoxia
(PBR) n=17, hypoxia control without PAB (CH) n=11, nor-
moxia control (CR) n=12. In PAB model, RV systolic pressures
were similar (%RV/LV pressure; PBH76.9±4.8, PBR91.9±8.9,
p=0.24), and the fibrosis rates (%) were similarly increased in single
stress groups, but, in PBH group no further fibrosis was observed
(PBR3.8±0.4, PBH4.4±0.3, CR2.9±0.3, CH4.4±0.7, p=0.02).
In electron microscopy, mitochondria morphology showed the
swelling and disruption due to pressure or hypoxia stress, however
maintained the size in PBH (area (μm2) PBR0.85±0.16, PBH0.75
±0.07, CH1.09±0.04, CR0.79±0.07, p=0.07).
Conclusions: Mitochondria are an organelle responsible for ATP
production through oxidative phosphorylation and glycolysis in
cells, and are particularly abundant in cardiomyocytes and essential
for the maintaining of cardiac function. Excessive pressure or
ischemic stress can cause injury, leading to fibrosis via mitophagy
and heart failure. The present results showed that pressure or hypo-
xia stress caused mitochondrial injury, whereas double stress main-
tained mitochondrial morphology and no further fibrosis. These
findings are possible to maintain and improve cardiac function
in CCHD, and should be understood the mechanisms to potential
therapeutic interventions.

Keywords: Right ventricle failure, Hypoxia, Mitochondria

PP-712
Exploring the 12-lead ecg characteristics of pediatric and
young adult carriers of desmoplakin gene variants
Sabrina Montuoro1, Giuseppe Imperatore1, Sara Moscatelli2, Ella Field2

and Juan Pablo Kaski2
1Health Science Interdisciplinary Center, Scuola Superiore Sant’Anna,
Pisa, Italy; Centre for Paediatric Inherited and Rare Cardiovascular
Disease, Institute of Cardiovascular Sciences, University College London,
London, United Kingdom; 2Centre for Paediatric Inherited and Rare
Cardiovascular Disease, Institute of Cardiovascular Sciences, University
College London, WC1E 6BT, London, United Kingdom; Centre for
Inherited Cardiovascular Diseases, Great Ormond Street Hospital,
WC1N 3JH, London, United Kingdom

Background and Aim: The DSP gene (locus. 6p24.3) encodes des-
moplakin, a quintessential desmosomal protein for cellular adhe-
sion, particularly within cardiac tissues. DSP gene variants can
cause dilated cardiomyopathy, non-dilated left ventricular cardio-
myopathy (NDLVC) and arrhythmogenic righ ventricular cardio-
myopathy (ARVC), cardiac conditions known to trigger
malignant ventricular arrhythmias and cause sudden cardiac death
in young individuals. Nevertheless, the electrocardiographic
(ECG) patterns in children carrying DSP variants are
underexplored.
Method: A retrospective analysis was conducted involving paediat-
ric and young adults DSP gene variant carriers (</=20 years), fol-
lowed at Great Ormond Street Hospital from 2006 to 2023. Their

12-lead ECGs were characterised and compared with those of an
age and gender-matched healthy control group (χ^2, p-
value<0.05).
Results: 25 DSP carriers (64% females; 12.6±4 years) were identi-
fied [including 4 (16%) with an overt cardiomyopathy phenotype]
and compared to 25 healthy gender and age-matched controls
(12.7±4.3years). Compared to the control group, DSP carriers
exhibited a higher prevalence of low QRS voltages (72% vs
44%, p= 0.041), QRS notching (72% vs 26%, p= 0,014) and flat-
tened/inverted T waves (72% vs 52%, p= 0,026). All 4 patients
with an overt cardiomyopathy phenotype had widespread low
QRS voltages andQRS fractionation, as well as flattened/inverted
T waves, particularly in the inferior and lateral leads.
Conclusions: Predominant ECG features observed in paediatric
patients with DSP gene variants included low QRS voltages,
QRS notching, and flat or inverted T waves. Our findings suggest
that ECG features may precede the development of an overt
cardiomyopathy phenotype in childrenwithDSP variants, but fur-
ther studies with larger cohorts are needed to confirm this and to
determine their prognostic significance.

Keywords: DSP mutation, arrhythmogenic cardiomyopathy,
electrocardiogram, paediatric

PP-713
Myocarditis or arrhythmogenic cardiomyopathy? which
comes first? a difficult case
Sara Di Marzio1, Nicoletta Cantarutti2, Marianna Cicenia2,
Irma Battipaglia2, Anwar Baban2, Rachele Adorisio3, Massimo
Stefano Silvetti2 and Fabrizio Drago2
1Department of Cardiology, University of Rome Sapienza, Sant’Andrea
Hospital, Rome, Italy; 2Pediatric Cardiology and Cardiac Arrhythmias
and Syncope Unit, Bambino Gesù Children’s Hospital, IRCSS, 00146
Rome, Italy; 3Heart Failure and Transplant, Mechanical Circulatory
Support Complex Unit, Bambino Gesù Children’s Hospital, IRCCS,
Rome, Italy

Background and Aim: A characteristic feature of arryhthmogenic
cardiomiomopathy (ACM) in paediatric patients is the presence
of recurrent episodes of myocarditis like, the so-called “hot phase”.
Cases of ACM misdiagnosed as myocarditis, or conversely, have
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also been reported. The genetic defects in structural proteins of the
cardiomyocyte could be responsible for an increased vulnerability
to pathogen-induced myocardial inflammation, or conversely, the
infectious-inflammatory trigger of the myocarditis could slatentize
ACM in genetically predisposed individuals.
Method: We report the case of a 14-year-old patient with occa-
sional findings of supraventricular and ventricular extrasystoles
(PSVC, PVC). In family history, mother with resuscitated cardiac
arrest undergoing implantable cardioverter defibrillator (ICD).
The cardiac magnetic resonance (CMR) documented sub-epicar-
dial late gadolinium enhancement (LGE) in the posterior septum:
previous myocarditis was diagnosed.
Results: The girl underwent sports medicine examinations: at
ECG, rare isolated monomorphic PVCs. In stress test appeared
PSVC and isolated PVCs at the start of the test and in the recovery.
Echocardiogram and cardiac enzymes were normal. CMR showed
extensive subepicardial/intramyocardial LGE at the interventricu-
lar septum and the inferior mid-apical wall of the left ventricle,
with a pattern suggestive of previous infectious-inflammatory phe-
nomena. In consideration of the family history, a cardiogenetic
evaluation was requested and genetic test resulted positive for
desmoplakin mutation (DSP): c.5851C>T (p.Arg1951Ter), class
5, pathogenic, maternal segregation. Diagnosis of left-dominant
ACM was made due to the presence of 3 major criteria: LGE
on cardiac MRI, pathogenic mutation, non-sustained ventricular
tachycardia (NSVT). At subsequent controls PVC and NSVT
were detected and a S-ICD was implanted (class 2A).
Conclusions: -ACM is a rare condition in paediatric age.
-Paediatric onset may be most frequently associated with ‘hot
phase’, mimicking myocarditis in terms of symptoms and clinical
presentation.
-A scrupulous personal and family history and a critical review of
instrumental data are necessary in order to identify the ‘red flags’
that direct the diagnostic suspicion.
- In patients with suspected diagnostic cardiomyopathy, it is nec-
essary to consider genetic investigations, which are generally not
routinely performed in myocarditis.

Keywords: myocarditis, arrhythmogenic cardiomyopathy,
genetics, desmoplakin, PVC

PP-714
The role of cardiac magnetic resonance in paediatric
patients with friedreich’s ataxia
Sara Di Marzio1, Nicoletta Cantarutti2, Marianna Cicenia2,
Rachele Adorisio3, Aurelio Secinario4, Irma Battipaglia2, Gessica Vasco5,
Enrico Bertini6 and Fabrizio Drago2
1Department of Cardiology, University of Rome Sapienza, Sant’Andrea
Hospital, Rome, Italy; 2Pediatric Cardiology and Cardiac Arrhythmias
and Syncope Unit, Bambino Gesù Children’s Hospital, IRCSS, Rome,
Italy; 3Heart Failure and Transplant, Mechanical Circulatory Support
Complex Unit, Bambino Gesù Children’s Hospital, IRCCS, Rome,
Italy; 4Advanced Cardiothoracic Imaging Unit, Bambino Gesù
Children’s Hospital, IRCSS, Rome, Italy; 5Research Unit of
Neurorehabilitation, Bambino Gesù Children’s Hospital, IRCCS,
Rome, Italy; 6Unit of Neuromuscular and Neurodegenerative Disease,
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy

Background and Aim: Friedreich’s ataxia (FA) is a rare, autosomal
recessive disease that is often diagnosed in childhood or adoles-
cence. Progressive hypertrophic cardiomyopathy (HCM) and
myocardial fibrosis are responsible of 60% of FA-related deaths.
Currently, staging of HCM is based on ECG, high-sensitivity tro-
ponin T (hsTNT) and echocardiographic data. However,

additional cardiac magnetic resonance (CMR) parameters could
play a role in cardiac disease staging. The aim of this study is to
describe the CMR characteristics of patients with FA.
Method:This is a single centre retrospective study including all con-
secutive patients with FA diagnosis admitted to Bambino Gesù
Children’s Hospital. Cardiac data were collected and analysed,
including ECG parameters, maximum wall thickness (MWT) at
echocardiogram, hsTNT values and CMR parameters.
Results: A total of 40 patients were evaluated, of whom 19 per-
formedCMR (58%male, mean age 17.8 +/- 8.6 years). All patients
showed mild to moderate concentric left ventricle hypertrophy. At
the ECG mean heart rate was 80 bpm, 89% of patients presented
abnormalities of ventricular repolarisation (usually infero-lateral
negative T waves). At the echocardiogram, MWT was 10.8 +/-
3.2 mm; main left ventricular mass index (LVH) was 55,6 +/- 13
gr/m2; main ejection fraction (EF) was 61.4 +/- 8,9 %. At
CMR, MWT calculated was 11.1 +/- 2.2 mm; LVH was 71,7
+/- 16 gr/m2 andmain EFwas 59.9 +/- 9.5 %. 8 out of 19 patients
presented late gadolinium enhancement (LGE), 50% on the inter-
ventricular septum, and the other 50 % on the left ventricular lateral
wall. Main hsTNT level was 46,7 +/- 53 pg/ml at CMR time.
Conclusions:Our study shows that themainMWT and LVH values
are higher when detected at CMR compared to echocardiogram.
Among the 8 patients presented with LGE at CMR, 2 showed
mild reduction of EF, and one progressed to end-stage dilated
cardiomyopathy. Thus, CMR in these patients seems able to
detect the cardiac mass index more accurately and earlier than
echocardiogram. The presence of LGE may be an indicator
of cardiac disease progression and a risk factor for the develop of
end-stage cardiomyopathy.

Keywords: CMR, Friedreich’s ataxia, hypertrophic cardiomy-
opathy, LGE
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Impact of the 2023 european society of cardiology (ESC)
guidelines for cardiomyopathies on the diagnosis of
paediatric arrhythmogenic cardiomyopathies
Sara Moscatelli1, Gabrielle Norrish1, Ella Field1, Stephanie Oates1,
Leonie Luedke1, Joanna Jager2, Annabelle Barnes1, Angeliki Asimaki2

and Juan Pablo Kaski1
1Centre for Paediatric Inherited and Rare Cardiovascular Disease,
Institute of Cardiovascular Sciences, University College London, WC1E
6BT, London, United Kingdom; 2Molecular and Clinical Sciences
Research Institute, St. George’s University of London, London, United
Kingdom

Background and Aim: The 2023 European Society of Cardiology
(ESC) guidelines for the management of cardiomyopathies pro-
pose a diagnostic approach that emphasises the importance of sys-
tematically evaluating functional and morphological traits to
accurately describe the myocardial phenotype at presentation.
Distinct cardiomyopathy phenotypes, including dilated cardiomy-
opathy (DCM), arrhythmogenic right ventricular cardiomyopathy
(ARVC) and non-dilated left ventricular cardiomyopathy
(NDLVC), are described for patients who previously may have
been classified under the umbrella term ‘arrhythmogenic cardio-
myopathy (ACM)’. It is currently unknown if these distinct phe-
notypes exist in paediatric populations. This study aimed to assess
this new classification and explore the phenotype in affected paedi-
atric patients.
Method:Wedescribe a cohort of patients with a clinical diagnosis of
dilated ACM or ARVC, attending a dedicated ACM clinic
between 2015 and 2023. Data were retrospectively collected on
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baseline clinical characteristics and outcomes, including arrhyth-
mic events [aborted cardiac arrest, sustained ventricular tachycardia
(sVT) and nonsustained VT (NSVT)], implantable cardioverter
defibrillator (ICD) implantation, cardiac death or heart
transplantation.
Results: Of 661 patients seen in the ACM clinic, 23 (female
n=14.6%) were diagnosed at a mean age of 14±3 years.
Following phenotypic reclassification according to the new guide-
lines, 11 were reclassified as DCM, 6 possible ARVC, and 6
NDLVC. A pathogenic/likely-pathogenic genetic variant was
identified in 6 (30%) patients: 3 in DSP, 1 in DSG2, 1 in PKP2,
and 1 in SCN5A. Sixteen (69%) were taking at least one medica-
tion, and only 1 was not taking beta blockers. Sixteen (69%) had at
least one episode of arrhythmia (5 atrial tachycardia, 8 NSVT, 1
sVT, 2 VF). 4 underwent successful ablation for atrial tachycardia.
7 patients underwent ICD implantation (primary prevention n=5,
secondary prevention n=2). One patient had received a cardiac
transplantation, and 2 further patients remain on the cardiac trans-
plant waiting list.
Conclusions: Our findings are consistent with the recent ESC
guidelines, demonstrating that cardiomyopathies are a continuum
from childhood to adulthood. These data show that disease pre-
senting in childhood can be severe and associated with life-threat-
ening arrhythmias or end-stage heart failure and supports the need
for early screening of paediatric first-degree relatives.

Keywords: cardiomyopathies, arrhythmogenic ventricle cardio-
myopathy, dilated cardiomyopathy, non dilated left ventricular
cardiomyopathy

PP-716
Genetic variant screening and association study of nkx2-5 in
congenital heart disease patients from north india
Shadab Ahamad1, Prachi Kukshal1, Ajay Kumar1 and
Subramanian Chellappan2
1Sri Sathya Sai Sanjeevani Research Foundation, Palwal, Haryana,
India; 2Sri Sathya Sai Sanjeevani International Centre for Child Heart
Care & Research, Palwal, Haryana, India

Background and Aim: Globally 1% of the live births are affected by
some form of congenital heart anomaly. Genetics and environ-
ment both play a role in its causation but very little of these aspects
are explored from the Indian subcontinent. One of the first and
key transcription factors required for the formation of the heart
during development is NKX2-5. Several mutations in this gene
have been identified for Congenital Heart Diseases (CHDs). In this
study, we screened for known and novel variants to understand
their role in CHDs.
Method:Two exons and flanking 3’ and 5’UTR regions ofNKX2-
5were Sanger sequenced using 4 primer pairs in n= 71 CHD cases
from north India after Institution Ethics Committee (IEC) appro-
val. Case-control test of association and haplotype study was per-
formed with the publicly available South Asian (SAS) population
database.
Results: Only 3 known variants namely rs2277923 (c.63A> G) in
exon 1, rs3729753 (c.606G>C) in exon 2, and rs703752
(c.61G>T) in 3’UTR were identified in a total of n= 69 cases.
Case-control test of association for the 3 variants revealed no sig-
nificant allelic or haplotypic association. A genotypic association
was observed for rs703752 in a recessive model (p=0.03), along
with a trend of association for rs3729753 (p=0.064) and
rs703752 (p=0.082).
Conclusions: Although we did not identify any new mutations in
the coding regions of NKX2-5 gene, our findings are important

observations and incite for establishing the association between
NKX2-5 variants and cardiac defects in the context of the north
Indian population. There is a need to explore the role of other
transcription factors and cardiac developmental pathways to estab-
lish their interaction and role in disease biology in the Indian
Subcontinent.

Keywords:Congenital Heart Disease, NKX2-5, Sanger sequenc-
ing, north India, Genetic variant, Case-control association
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The c.1617del variant of tmem260 is identified as the most
frequent single gene determinant for persistent truncus
arteriosus in japanese population
Tadashi Inoue1, Keiko Uchida2, Masaya Kunimatsu3, Reina Ishizaki1

and Hiroyuki Yamagishi4
1Department of Pediatrics, Keio University School of Medicine, Tokyo,
Japan; 2Department of Pediatrics, Keio University School of Medicine,
Tokyo, Japan; Keio University Health Center, Tokyo, Japan;
3Department of Pediatrics, Keio University School of Medicine, Tokyo,
Japan; Department of Pediatrics, Chiba University Graduate School of
Medicine, Chiba, Japan; 4Department of Pediatrics, Keio University
School of Medicine, Tokyo, Japan; Center for Preventive Medicine, Keio
University School of Medicine, Tokyo, Japan

Background and Aim: Recent advances in genetic analysis have
facilitated the exploration of causative genes for congenital heart
disease. We aim to explore the clinical impact of TMEM260 var-
iants, which have been reported to be associated with a cardiac
outflow tract (OFT) defect, persistent truncus arteriosus (PTA).
Method:Weperformedwhole-exome sequencing on two Japanese
patients with PTA in a family to detect a possible pathogenic vari-
ant of TMEM260, and searched for this variant in 26 individuals
from the genome bank of Japanese patients with PTA. We also
characterized the detected variant by western blotting and
immunocytochemistry. The developmental expression pattern
and transcriptional regulation of Tmem260 were analyzed by in
situ hybridization with embryos and reporter assays using a puta-
tive enhancer region of the Tmem260 genome, respectively.
Results:We identified the c.1617del variant of TMEM260 in both
patients of our familial case and in five (19%) of 26 individuals from
the genome bank. Intriguingly, the public database indicated that
the c.1617del of TMEM260 is a rare variant found only in Japanese
and Korean populations. The phenotype of patients with
c.1617del appeared predominantly in the heart although
TMEM260 was reported as the responsible gene for the
SHDRA syndrome (OMIM# 617478) associated with structural
heart defects, renal anomalies, and nerve symptoms. Further,
our functional assays using proteins translated from the mouse
Tmem260 variant synonymous with the human c.1617del variant
exhibited truncation, downregulation, and abnormal aggregation.
The expression of TMEM260 was documented in the developing
OFT, and it was shown to be regulated by an approximately 0.8 kb
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genomic region in intron 3 that contains highly conserved binding
sites for essential cardiac transcription factors.
Conclusions: The c.1617del variant of TMEM260 is a major cause
of PTA in the Japanese population with its frequency next to that
of the 22q11.2 deletion, the most well-known genetic cause of
PTA. The pattern and regulation for expression of TMEM260
are compatible with PTA. Genetic testing for TMEM260 should
be considered in patients with PTA lacking the 22q11.2 deletion
not only in Japan but also in Europe to elucidate its impact for the
European population with PTA.

Keywords: Cardiac outflow tract defect, heart development,
exome sequencing, truncation, enhancer
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Vascular structure and stiffness in pediatric mulibrey
nanism using ultra-high frequency ultrasound
Taisto Sarkola1, Marita Lipsanen Nyman2, Hannu Jalanko2 and
Eero Jokinen2
1Children’s hospital, University of Helsinki and Helsinki university
hospital, Helsinki, Finland; Minerva foundation institute for medical
research, Helsinki, Finland; 2Children’s hospital, University of Helsinki
and Helsinki university hospital, Helsinki, Finland

Background and Aim: Mulibrey nanism (MUL) is a recessive disor-
der particularly prevalent in the Finnish population presenting
with severe growth delay and pericarditis-related congestive heart
failure determining prognosis. We aimed to delineate arterial and
venous morphology, and arterial stiffness in a representative pedi-
atric MUL cohort.
Method: 23 MUL and 23 individually sex and age matched healthy
controls were prospectively assessed in a cross-sectional study with
ultra-high frequency ultrasound (48-70 MHz).
Results: Heart failure was present in 7 MUL patients, with severe
congestive heart failure in 2. Pericardiectomy had been performed
due to non-inflammatory pericarditis in 6 MUL. Arterial lumen
diameters and arterial wall layer thickness (intima-media thickness
and adventitia thickness) were smaller inMUL patients, but appro-
priate for body size when compared with controls. Systolic and
diastolic blood pressure, aortic and carotid compliance, stiffness
as well as central aortic pulsed wave velocity were all similar in
MUL compared with controls. Plasma pro-BNP levels were var-
iably elevated (>300 ng/l) in 9/23 MUL patients and in 4/18
MUL patients older than 5 years of age. Internal jugular vein (mean
difference 0.054 mm, CI95% 0.024-0.084) and cubital vein (0.046
mm, CI95% 0.013 - 0.078) total wall thickness was elevated in
MUL compared with controls. Myocardial motion abnormalities
and persistent congestive heart failure were common (3 out of 6) in
MUL with history of pericardiectomy consistent with myocardial
restriction. There were no statistically significant relations between
vascular parameters and clinical or laboratory signs of heart failure
or pericardiectomy.
Conclusions: MUL disease presents with significant constriction
related diastolic dysfunction. Arterial lumen, wall layer thickness
and stiffness are appropriate for body size inMUL, and like healthy
controls. Mild venous wall thickening in the upper body region
may be due to increased venous pressures related remodelling
caused by diastolic heart failure. Myocardial abnormalities were
prevalent amongMULwith pericardiectomy performed and con-
sistent with progression of myocardial disease in a significant pro-
portion of patients.

Keywords: Mulibrey nanism, Trim 37, pericardial disease,
arteries, stiffness, veins
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Identification and validation of gene module along with
immune cells infiltration patterns in calcified aortic
stenosis via transcriptome analysis
Zefu Li and Xiangbin Pan
Department of Structural Heart Disease, National Center for
Cardiovascular Disease, China & Fuwai Hospital, Chinese Academy of
Medical Sciences & Peking Union Medical College, Key Laboratory of
Innovative Cardiovascular Devices, National Health Commission Key
Laboratory of Cardiovascular Regeneration Medicine, National Clinical
Research Center for Cardiovascular Diseases, Beijing, China.

Background and Aim: Calcific aortic valve disease (CAVD) is cur-
rently the most prevalent valvular disease. However, the patho-
logical mechanism of CAVD has not yet been fully elucidated.
This study aimed to explore the differentially expressed genes
(DEGs) along with infiltrating immune cells landscape and their
potential mechanisms in the progression of calcific aortic valve
disease.
Method: In this study, three CAVD-related microarray datasets
were downloaded from the NCBI-GEO database. The gene set
enrichment analysis was performed for interpreting the biological
insights of gene expression data. The CIBERSORTx algorithm
was implied to infer the relative proportions of infiltrating immune
cells of the CAVD samples via R software. The protein interaction
network was constructed via STRING and visualized by the
Cytoscape. Gene ontology (GO) enrichment was performed via
geneontology.org. The least absolute shrinkage and selection
operator (LASSO) logistic regression and receiver operating char-
acteristics (ROC) analyses were performed to buildmachine learn-
ing models for evaluating the capability of clustered genes in
predicting CAVD. The expression levels of the cluster genes were
validated in two external cohorts.
Results: Pathways related to immunoinflammatory responses
were identified according to GSEA analysis, and the detailed frac-
tions of infiltrating immune cells were compared between the
normal and calcified aortic valves. Additionally, we identified
91 DEGs in CAVD progression (|log2FC|≥1.5 and adjusted
p < 0.05). They were mainly enriched in GO terms relating
to inflammatory response and immune response. A cluster of
eight genes, namely IL7R, GZMA, CD48, CD86, CXCL13,
PRDM1, CD69 and CD52, were found to be significant, and
their correlations with infiltrating immune cells were calculated.
The cluster genes were also validated to be differentiated
expressed in two external cohorts. Moreover, PRDM1 and
CXCL13 may exert predictive pathogenic functions in the proc-
ess of CAVD, as the machine learning prediction model showed a
preferable result.
Conclusions:We reanalyzed the transcriptomic signature of CAVD
development with the landscape of the immune cell, as well as
revealed new insights and specific prospective DEGs for the inves-
tigation of disease-associated dynamic molecular processes and
their regulations with immune cells, holding potential insights
for the investigation of curative therapies.

Keywords: Calcified aortic stenosis, Immune cells infiltration,
Machine learning, Microarray, CXCL13, PRDM1
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PP-720
Atrial septal defect (ASD). How large is too large for
thranscatheter closure? Our experience
María Daniela Romero Espinoza, Fredy Prada and Juan Manuel
Carretero Bellon
Department of Cardiology, Hospital Sant Joan de Déu, Barcelona, Spain

Background and Aim: Transcatheter device-based closure is consid-
ered the first line therapy for secundum atrial septal defect (ASD).
There are still uncertainties regarding the feasibility of performing
percutaneous closure in small children with large defects. Some
experts consider a device size/patient weight ratio greater than
1.5 as the cut-off value to recommend surgical repair. This study
evaluate the safety, efficacy, and short term follow-up results of
patients who underwent trans-catheter closure of secundum
ASD in small children.
Method: Single-center, retrospective cohort study of children
weighing less than 15 Kg undergoing percutaneous closure of
ASD. Patients’ demographic and clinical data were collected.
Indications for closure were patients with right ventricular enlarge-
ment and symptoms. Associated co-morbidities were prematurity
in 2 patients (8%), genetic syndromes in 3 patients (12.5%) and 3
patients (16%) had other associated cardiac defects. The procedure
was carried out under general anesthesia with fluoroscopy and
transesophageal control (TEE). A device 0mm to 2mm larger than
the ASD measurement assessed by TEE was chosen. The
Amplatzer® Atrial Septal Occluder (St. Jude Medical Inc.–St.
Paul, United States) was the device used.
Results: Twenty-four patients were treated between January 2022
and November 2023. Nine patients were male. The average age
and weight were 27 months (3-50 months) and 10 kg (3.8-15 kg),
respectively. The mean defect size was 11mm (8mm-15mm), the
mean device size was 12mm (9-16mm), and the device-to-weight
ratio was 1.2 (0.8 - 2.4). 33% of patients (n=8) had a device-to-
weight ratio >1.5. One patient had transient first-degree atrio-
ventricular block, and another had mild mitral regurgitation. In
both patients the device/weight ratio was greater than 1.5. We
obtained a median follow-up of 2 months (1-10months).
Technical success was achieved in all 24 patients (100%). There
was no mortality.
Conclusions: Percutaneous ASD closure in selected symptomatic
infants weighing <15kg with hemodynamic consequences and
significant clinical impact is a feasible, safe and effective alternative

and should be the first option therapy. No major complications
were observed during the procedure. Very early closure of ASD
should be reserved for those associated with symptoms, prematu-
rity with chronic lung disease, PAH and syndromes. Long-term
follow is needed.

Keywords: Atrial septal defect, thranscatheter closure.

PP-722
Patent foramen ovale closure with noblestich system after a
failed device closure attempt in a patient with ebstein
anomaly and arterial desaturation
Mario Giordano1, Gianpiero Gaio1, Raffaella Marzullo1, Maurzio
Cappelli Bigazzi2, Giancarlo Scognamiglio2, Maria Teresa Palladino1,
Nadia Della Cioppa1, Berardo Sarubbi2 and Maria Giovanna Russo1
1Department of Paediatric Cardiology, University of Campania “Luigi
Vanvitelli”, Monaldi Hospital, Naples, Italy; 2Department of Adult
Congenital Heart Disease, University of Campania “Luigi Vanvitelli”,
Monaldi Hospital, Naples, Italy

Background and Aim: Arterial desaturation due to a patent foramen
ovale (PFO) with right-to-left shunt is common in patients with
Ebstein anomaly. However, the complex anatomy of PFO may
sometimes to compromise the procedural success. We describe a
complex case of a patient with unknown Ebstein anomaly and
arterial desaturation due to PFO right-to-left shunt in which a
severe hypertrophy of the septum secundum didn’t allow an effec-
tive device closure.
Method: A 78 years-old female patient came to the attention of
our Adult Congenital Heart Disease Department because of sig-
nificant arterial desaturation at rest (SaO2 75%). The patient
required an immediate ventilatory support with high-flow nasal
cannula (FiO2 100%). Chest X-ray and HR-CT scan excluded
lung disease. However, the echocardiography showed an Ebstein
anomaly (tricuspid septal leaflet apical dislocation of 1.2 cm/m2)
with moderate tricuspid regurgitation, a huge right atrium and an
aneurismatic interatrial septum with a right-to-left PFO shunt.
Results:Cardiac catheterization was done. A balloon occlusion test
of PFO was performed. After 10-15 minutes of balloon PFO
occlusion, there was a significant improvement of arterial oxygen
saturation (from 82-83% to 95%) without both a significant right
atrial pressure rise (from 10 to 12mmHg) and systemic cardiac out-
put fall. An occluder device was fenestrated to allow a mild right
atrium “pOP-off”; however, the hypertrophic septum secundum
(15.5 mm) prevented a good device deployment. In this scenario,
we decided to try the closure with theNobleStich EL system. After
S- and P- suture deployment, the KwiKnot was released. The
trans-esophageal echocardiography showed an optimal result with
just a trivial PFO right-to-left shunt. Already in the catheterization
laboratory, the arterial oxygen saturation raised up to 93-94%. Tw
day after the procedure, the patient was discharged with good
arterial saturation (92-93%) with neither ventilatory nor oxygen
support.
Conclusions:Ebstein anomalymay be often the cause of a significant
desaturation due to a PFO right-to-left shunt. In some cases, PFO
device closure may fail because of the presence of a complex
anatomy. In these cases, NobleStich EL system is an effective
approach to allow PFO closure with complete shunt elimination
(or at least shunt reduction).

Keywords: Ebstein anomaly, Patent Foramen Ovale,
Right-to-Left Shunt, Arterial Desaturation, Noblestich EL
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PP-723
Neonatal predictors of long-term follow-up outcomes in
pulmonary atresia with intact ventricular septum and
critical pulmonary stenosis
Mario Giordano, Alessandra Carotenuto, Gianpiero Gaio,
Raffaella Marzullo, Raffaella Esposito, Fiorella Fratta, Fortuna
Del Gaizo, Maria Teresa Palladino, Nadia Della Cioppa and Maria
Giovanna Russo
Department of Paediatric Cardiology, University of Campania “Luigi
Vanvitelli”, Monaldi Hospital, Naples, Italy

Background and Aim: Pulmonary Atresia with Intact Ventricular
Septum (PA-IVS) and Critical Pulmonary Stenosis (CPS) are cya-
notic duct-dependent congenital heart diseases.The aim of our
study is to evaluate the impact of neonatal predictive factors after
right ventricle decompressionon the prognosis of these patients.
Method: From 2011 to 2022, 55 newbors with PA-IVS (30 pts) and
CPS (25 pts) were admitted to our Pediatric Cardiology
Department. Three patients didn’t undergo pulmonary valve per-
foration due to either a monopartite right ventricle or a significant
right ventricle – coronary connection. The others fifty-two
patients (94.5% of all) underwent right ventricle decompression
and they were our cohort.
Results: Twenty-seven pts (51.9%) (group I) required an arterial
duct stenting in neonatal age, whereas the other 25 pts (48.1%)
(group II) were discharged after right ventricle decompression.
Group I showed smaller tricuspid valve diameter (9.1±1.8 vs
10.8±2 mm, p<0.01; z-score -1.95±1.07 vs -0.9±0.98, p<0.01),
tricuspid/mitral valve annular ratio (0.75±0.13 vs 0.96±0.15,
p<0.01) and pulmonary valvular annulus (diameter 6.1±0.7 vs
7.1±1 mm, p<0.01; and z-score -1.62±0.81 vs -0.51±0.87,
p<0.01) right ventricle end-diastolic area (1.2±0.6 vs 2±0.7
cm2, p<0.01), larger right atrium end-systolic area (4±1.44 vs
2.5±1.05 cm2, p<0.01), and a worse right ventricle diastolic func-
tion, as inferred by higher E/E’ ratio (9.7±4.2 vs 6.9±3.2, p<0.01)
and percentage amount of atrial right-to-left shunt (75±15.7 vs
56.4±27.8%, p<0.01). At a mean follow-up of 6.3±3.1, group I
had higher risk of both surgical RVOT reconstruction (6 pts,
22.2% vs 0) and percutaneous re-balloon valvuloplasty (9 pts,
33.3% vs 2 pts, 8% p- 0.03) and being therapy-dependent (furo-
semide and/or propranololo) (7 pts 25.9% vs 1 pt, 4%; p- 0.03). In
group I, no neonatal echocardiographic parameter was predictive
of surgery during follow-up.
Conclusions: Trans-catheter approach is effective to relief PA-IVS
and CPS. Multiple echocardiographic parameters allow to predict
the need of an arterial duct stenting during follow-up. PA-IVS and
CPS patients undergone arterial duct stenting have a higher risk of
percutaneous or surgical procedures and/or to be therapy-depen-
dent during follow-up. No patient discharged without arterial
duct stenting required a surgical procedure during follow-up.
Among patients undergone arterial duct stenting, no neonatal
echocardiographic parameter was predictive of surgery.

Keywords: pulmonary atresia, pulmonary stenosis, trans-catheter,
arterial duct stenting

PP-724
The impact of percutaneous stenting on the arterial blood
pressure control in native aortic coarctation and
recoarctation
Mario Giordano1, Gianpiero Gaio1, Raffaella Marzullo1,
Giuseppe Santoro3, Giancarlo Scognamiglio2, Dario Fabiani1,
Ippolita Altobelli2, Gabriella Gaudieri1, Maria Teresa Palladino1,
Maurizio Cappelli Bigazzi1, Berardo Sarubbi2 and Maria
Giovanna Russo1

1Paediatric Cardiology Unit, Vanvitelli University of Campania L.
Vanvitelli, AORN “Ospedali dei colli”, Monaldi Hospital, Napoli,
Italy; 2Adult Congenital Heart Disease Unit, AORN “Ospedali dei
colli”, Monaldi Hospital, Napoli, Italy; 3Paediatric Cardiology and
GUCH Unit, Heart Hospital “G. Pasquinucci”, National Research
Council-Tuscany Foundation “G. Monasterio”, Massa, Italy

Background and Aim: Native aortic coarctation and aortic recoarc-
tation are usually associated to a significant arterial blood
hypertension. Nowadays, percutaneous stenting is the first-line
treatment. However, the patients show different improvements
to trans-catheter dilatation. The aim of our study is to assess the
impact of percutaneous stenting on the arterial blood pressure
(ABP) control and to evaluate the predictive factors of “good
response”.
Method: This is an observational retrospective single-center study.
We evaluate all patients with native aortic coarctation or aortic
recoartation undergone percutaneous stenting in our
Department (Pediatric Cardiology Department and Adult
Congenital Heart Disease Department, “AORN dei Colli”,
Monaldi Hospital) from January 2006 to November 2021.
Primary outcomes were: lower ABP values (at least 20 mmHg
of systolic arterial pressure reduction), reduced dosage of the
anti-hypertensive (AH) therapy, reduced number of AH drugs
used. They were assessed both singularly as well as like composite
outcome. They were evaluated one year after percutaneous
stenting.
Results: Eighty-two patients underwent percutaneous stenting due
to aortic coarctation and recoarctation. At one year follow-up, a
significant improvement of systolic arterial blood pressure was
detected (141,6±22,8 vs 122,4 mmHg, p- 0,05). Fifty-five patients
(67%) showed a significant (>20 mmHg) reduction of right arm
ABP (45 pts, 54,8%) and/or reduced dosage of the AH therapy
(5 pts, 6,1%) and/or reduced number of AH drugs used (26 pts,
31,7%). Native aortic coarctation group showed a more significant
ABP reduction (25,5±10,6 mmHg vs 13,8±4,9 mmHg, p- 0,02)
and composite outcome (80% vs 54,7%, p- 0,02) than aortic
recoarctation group. Multivariate analyses demonstrated a signifi-
cant impact of a native aortic coarctation (p- 0.02, 95%CI 1,2-8,8)
and no significant statistically impact of the age (p- 0,4) and the
bicuspid aortic valve (p- 0,57) on the composite outcome.
Conclusions: Percutaneous stenting is effective to deal both native
aortic coarctation and aortic recoarctation, and it is associated with
a significant improvement of ABP control, above all in patients
with native aortic coarctation.

Keywords: Aortic Coarctation, Percutaneous Stenting, Arterial
Blood Pressure, Trans-catheter Angioplasty

PP-725
Different treatment methods for utilizing pericardium as a
collagen-based biomaterial for clinical applications
Marvin Steitz1, Mahamuda Badhon Khan2, Parya Hodjat Shamami2,
Lea Ellen Rosa Grosse4, Alexander Breitenstein Attach1, Felix Berger3

and Boris Schmitt3
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Charité University Medicine Berlin, D-13353 Berlin, Germany;
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Berlin Institute of Health at Charité (BIH), D-13353 Berlin, Germany;
4Berlin Institute of Health at Charité (BIH), D-13353 Berlin, Germany

Background and Aim: Bioprostheses undergo a pre-treatment proc-
ess involving cross-linking. The most widely used cross-linking
method is chemical treatment via glutaraldehyde.
Glutaraldehyde treatment serves several essential purposes.
However, this treatment comes with some disadvantages, leading
to the implantation of a non-viable prosthesis that is prone to cal-
cification. The current study aims to investigate alternative treat-
ment methods to glutaraldehyde for the production of heart valve
prostheses using autologous pericardial tissue, to address these lim-
itations and improve the long-term performance and durability of
these prostheses.
Method:We assessed a range of cross-linking methods, encompass-
ing chemical, physical, and biological approaches. We evaluated
their efficacy in terms of cross-linking capability through tech-
niques such as collagenase assays. Additionally, we explored their
biocompatibility using various assays. Furthermore, we analyzed
the impact of these cross-linking methods on tissue characteristics,
including mechanical properties and fiber alignment. In addition,
we investigated the remodeling behavior of the treated tissue after
conditioning. Therefore, we developed a custom-designed peri-
cardial stretching device tailored to our specific needs.
Results:The various treatment methods applied to the tissue impart
distinct properties. For example, chemical fixatives yielded the
highest degree of cross-linking. However, it is noteworthy that
prostheses subjected to alternative cross-linking methods also
exhibited mechanical properties that fell within the normative
range.
Conclusions: Currently, chemical fixatives remain the preferred
choice for cross-linking biomaterials due to their efficacy, as alter-
native methods frequently result in a diminished degree of cross-
linking. Nevertheless, this reliance on chemical fixatives comes at a
cost, notably in terms of the long-term durability of treated pros-
theses. In contrast, autologous tissue necessitates cross-linking pri-
marily to increase its mechanical strength and mitigate enzymatic
degradation, demanding a lesser degree of cross-linking in com-
parison to xenogeneic- or allogeneic- tissue. By the combination
of a non-chemical cross-linking approach in conjunction with
autologous tissue, a durable prosthetic implant could emerge.
This paper reviews various options for tissue treatment and pres-
ervation and highlights the advantages and disadvantages in the
context of somatic growth in our patients with congenital heart
valve defects.

Keywords: Cross-linking, Implantation, Viable Prosthesis,
Remodeling

PP-726
Lymphatic interventions – a case series of 9 patients
Michael R Schmidt1, Susanne Frevert2, Jakob Gjedsted3, Klaus Juul4,
Yoav Dori5, Johnathan Rome5, Christopher Smith5, Niels Vejlstrup1 and
Vibeke E Hjortdal6
1Dept of Cardiology, Rigshospitalet, Copenhagen University Hospital,
Copenhagen, Denmark; 2Dept of Radiology, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark; 3Dept of
Anaesthesia and Intensive Care, Rigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark; 4Dept Paediatrics, Rigshospitalet,
Copenhagen University Hospital, Copenhagen, Denmark; 5Dept of
Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, USA;
6Dept of Cardiothoracic Surgery, Rigshospitalet, Copenhagen University
Hospital, Copenhagen, Denmark

Background and Aim: Complications related to the lymphatic sys-
tem such as protein losing enteropathy (PLE), plastic bronchitis,
(PB), ascites, pleural effusions, and edema formation can now
be diagnosed and new interventional treatment modalities are
available. We started lymphatic interventions for lymphatic com-
plications in Copenhagen, Denmark in 2021 and here we report
up to 2 years outcome for the first 9 patients.
Method:Nine patients (age range: 10-30 years, 6M, 3F)(7 Fontan, 2
without CHD)with intractable lymphatic complications (PLE, n=
6; PB, n=1, pleural effusion, n=1, abdominal pain thought to be
related to lymphatic compartment syndrome, n=1) were referred.
Diagnostic algorithm included non-contrast magnetic resonance
lymphangiography followed by dynamic contrast magnetic reso-
nance lymphangiography (DCMRL) with contrast injections
intranodally in the groins, in the liver and in the mesentery.
Patency of the thoracic duct inflow into the innominate vein
was confirmedwith ultrasound. Anomalous lymphatic vessels con-
necting to the duodenum (N=5), bronchial system (N=1), pleural
space (N=1) and in the hepatoduodenal ligament (N=2) were
identified. Anomalous lymphatic vessels were occluded using
selective intralymphatic (n=7) or direct (N=1) gluing. One patient
had no treatable anomalous lymphatic vessels. Five of the Fontan
patients had an additional procedure within the following week to
decompress the central venous pressure. The first patient had a sur-
gical innominate vein turn down. The following 4 patients had a
catheter-based decompression by implanting a covered stent con-
necting the innominate vein (where the thoracic duct enters) with
the atrium.
Results: All treated patients had resolution or improvement of
symptoms including diarrhea, effusions, fatique, and abdominal
pain. The patients report to be able to resume normal daily activ-
ities such as playing with peers, engage in mild to moderate exer-
cise, attend school/education, and participate more hours at work.
Albumin, immunoglobulins, and electrolyte levels improved or
normalized. Medication was reduced.
Conclusions:With a short (up to 2 years) follow up time, our expe-
rience with interventions for lymphatic complications is promis-
ing. This group of very sick patients have gained a more normal
life and the lymphatic interventions including embolisation and
decompression seem to have pushed the boundaries for their activ-
ity level and well being positively.

Keywords: Lymphatic interventions, Fontan circulation,
Dynamic Contrast Magnetic Resonance Lymphangiography

PP-727
Clinical usefulness of three-dimensional guidance for car-
diac catheterization in congenital heart diseases
Michal Galeczka, Filip Tyc, Sebastian Smerdzinski and Roland Fiszer
Department of Pediatric Cardiology and Congenital Heart Defects,
Faculty of Medical Sciences in Zabrze, Medical University of Silesia,
Silesian Center for Heart Diseases, Zabrze, Poland

Background and Aim: The integration of imaging overlay with 3D
datasets during fluoroscopy-guided catheterizations was intro-
duced a considerable time ago. However, there is still limited evi-
dence regarding its quality and clinical utility. This study aims to
evaluate the accuracy and clinical advantages of 3D imaging over-
lay during diagnostic and interventional catheterizations in con-
genital cardiology.
Method: A retrospective analysis was conducted on all adequately
documented catheterizations in patients with congenital heart dis-
eases at our Center, during which 3D imaging overlay was

57th Annual Meeting of the AEPC S1901

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


employed (since 2020). Procedures with 3D rotational angiogra-
phy overlay were excluded. All procedures utilized the Vessel
Navigator software (Philips). They were retrospectively assessed
by all operators (n=4) in terms of overlay accuracy and clinical ben-
efit, categorized into four classes: 0 – inaccurate/of no benefit, 1 –
minor, 2 – moderate, 3 – accurate/of significant importance.
Results: Among over 100 procedures using 3D dataset overlay, 56
procedures in 51 patients were included. All 3D data were derived
from angio-CT. The median patient age was 9 years (range: 0.4-
44, 11 adults). There were 16 diagnostic (34.8%) and 40 interven-
tional (65.2%) procedures, with pulmonary artery angioplasty and/
or stenting being the majority in the latter group (n=19). All inter-
ventional procedures were successful, with one major and four
minor complications unrelated to the roadmap use. The median
fluoroscopy time was 16 minutes (2.8-120). Accuracy was mostly
graded as 3 (53.6%), followed by 2 (16.1%), 1 (14.3%), and 0
(1.8%). Clinical advantage was graded as 3 (46.4%), followed by
1 (32.1%), 2 (19.6%), and 0 (1.8%). The benefit of 3D mapping
during diagnostic catheterizations was assessed as insignificantly
higher than in interventional procedures. Roadmaps to evaluate
MAPCAs, shunts, and translocated coronary arteries were consid-
ered the most useful in the diagnostic group. Among the interven-
tional group, overlay in hypoplastic pulmonary arteries
angioplasty/stenting, RVOT stenting, TCPC tunnel puncture,
and MAPCA closure (including one lifesaving procedure without
contrast use) were assessed as the most helpful.
Conclusions:The accuracy of 3D overlay is satisfying in themajority
of patients. This tool is safe and provides noticeable benefits in both
diagnostic and interventional procedures, with some cases where it
has become crucial for their success.

Keywords: cardiac catheterization, congenital heart disease,
three-dimensional guidance
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Early experience with cardiac catheterization planning
using virtual reality – case series
Michal Galeczka1, Sebastian Smerdzinski1, Filip Tyc1, Oskar Kowalski2

and Roland Fiszer1
1Department of Paediatric Cardiology and Congenital Heart Defects,
Faculty of Medical Sciences in Zabrze, Medical University of Silesia in
Katowice, Silesian Centre for Heart Diseases, Zabrze, Poland;
2Department of Cardiology, Congenital Heart Disease and
Electrotherapy, Silesian Centre for Heart Diseases, Zabrze, Poland;
Department of Dietetics, School of Public Health in Bytom, Medical
University of Silesia, Katowice, Poland

Background and Aim: Virtual reality (VR) has recently emerged as
an additional modality for analyzing three-dimensional (3D) data-
sets originating from CT and MRI studies. We aim to present our
early experience with cardiac catheterization planning using VR in
patients with congenital heart defects, focusing on the most inter-
esting cases.
Method: VR was employed to analyze 101 CT-derived studies
from 98 patients (20 adults) since June 2022 in a single tertiary
center. Forty-four studies were created for planning subsequent
catheterizations, including diagnostic in 10 and interventional in
34 patients. In the interventional group, procedures mainly
involved coarctation of the aorta (CoA) stenting (n=8), pulmonary
artery (PA) stenting (n=5), and closure of collateral vessels (n=4).
All procedures were successful, with two minor complications

unrelated to VR.We subjectively highlight fourmajor cases where
we believe VR planning was crucial for procedure success.
Results: A. A 7-year-old patient with a connective tissue defect
underwent life-saving hybrid Valeo stent implantation during
neonatal CoA with left subclavian artery transection. VR planning
was crucial for selecting and positioning a covered 12 mm Bentley
stent due to carotid artery proximity. The outcome was optimal.
B. A 15-year-old patient, after PDA closure with a muscular VSD
occluder due to high pulmonary pressure at the age of two, ben-
efited from VR understanding of a unique device-related left PA
stenosis. VR facilitated the selection of the stent size, and the artery
was successfully dilated. C. A 19-year-old Fontan patient with
chronic drug-resistant atrial tachycardia underwent VR
reconstruction, revealing a small remaining fenestration for abla-
tion and atrial anatomy recognition. Urgent temporary and later
permanent electrode implantation through the fenestration into
the single ventricle was required. D. A 34-year-old patient with
congenital aortic valve stenosis, after Ross surgery at 14, Bentall
surgery with conduit implantation in the pulmonary position at
33, and eventually severe symptomatic supravalvular stenosis,
underwent successful VR reconstruction for anatomy understand-
ing and precise stent position planning, with preservation of the
pulmonary valve.
Conclusions: VR is an additional tool that enhances understanding
of anatomy, aids in procedure planning, and contributes to its suc-
cess. VR application is particularly useful in patients with complex
morphology.

Keywords: cardiac catheterization, congenital heart disease, vir-
tual reality, medical simulation
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Retrospective series on neonatal aortic thrombosis:
Clinical persentation, therapeutic strategies and outcomes
Mohamed Jaber1, Damien Bonnet1 and Sophie Malekzadeh Milani1
1M3C Pediatric cardiology, Hôpital Necker-Enfants malades, Paris,
France; 2Université de Paris Cité, Paris, France

Background and Aim: Neonatal arterial thrombosis is a rare but
extremely severe condition with high mortality rate. Clinical pre-
sentation varies according to the location of the thrombus and is
usually dramatic. There are no treatment guidelines. We report
a series on hyper acute presentation of aortic or arterial thrombosis
in neonates with focus on treatment and outcome.
Method: All neonates with history of proven aortic or arterial
thrombus without iatrogenic etiology were retrospectively
reviewed in a single center series from January 2012 until septem-
ber 2023. Clinical presentation was reviewed as well as diagnostic
tools used. Therapeutic treatment and outcomes as well as poten-
tial etiologies were analyzed.
Results: 12 neonates were identified (4/12 female). Mean weight
was 3150 gr. 8 were diagnosed between day 0 and day 1 and 3were
diagnosed between day 6 and 8. Mode of presentation were 3
antenatal ventricular assymetry, 4 cardiogenic shock, 3 limb ische-
mia, 1 seizure and 1 systemic hypertension. Thrombus location
was thoracic aorta in 2, abdominal aorta in 4, coronaries in 2, left
atrial appendage in 1 and limb arteries in 3 (sub-clavian, axillary
and femoral). 2 patients had surgical removal of the thrombus in
thoracic aorta, 4 had percutaneous treatment including throm-
boaspiration, thrombolysis and stent implantation and 6 had hep-
arin infusion. There were no general thrombolysis. 2 patients with
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coronary thrombosis ultimately died, 1 patient had limb amputa-
tion and the other patients had complete recovery. One patient
had Factor V Leiden Mutation.
Conclusions: Aortic thrombosis in neonates has various clinical pre-
sentation and should be ruled out in unusual clinical pictures. All
therapeutic strategies should be discussed in multidisciplinary team
ranging from heparin infusion to surgical resection Endovascular
therapy is a valid option in a substantial number of patients.

Keywords: neonatal - arterial thrombosis - percutaneous treate-
ment
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Evaluation of the effect of transcatheter asd closure on flow
parameters
Rasit Aktas1, Nazmi Narin2, Engin Gerceker1, Kaan Yildiz1,
Sedef Oksuz1, Muhammed Akif Atlan1, Hakan Dedecengiz1,
Tolga Bacak1, Rahmi Ozdemir2 and Cem Karadeniz2
1Department of Pediatric Cardiology, Health Sciences University Izmir
Tepecik Education and Research Hospital, Izmir, Turkey; 2Department
of Pediatric Cardiology, Katip Çelebi University, Izmir, Turkey

Background and Aim: Pre- and post-procedural flow parameters of
patients who underwent transcatheter closure of atrial septal defect
(ASD) in our clinic in 2023 were analyzed and the reflection of
these values on remodeling was investigated.
Method: Amplatzer Septal Occluder, Lifetech CeraFlex Septal
Occluder, and Occlutech Figulla Flex II Atrial Septal Occluder
devices were used for closure. Inferior vena cava (IVC) maximal
and minimal diameter, IVC index, main pulmonary artery (PA)
pulse wave (PW) Doppler gradient/ velocity/VTI(velocity time
integral) in the parasternal short axis, and PW Doppler gradient/
velocity/ VTI values in the right upper pulmonary vein (PV) in the
apical four-space window were determined as variables.
Results: In our study, female: male ratio was 1:1.45, mean age was
81.4 months(11-186), mean procedure weight was 23.89 kg(4.1-
58), defect size by TTE was 11.7 mm(7-19), defect size by balloon
sizing was 14.1 mm(10-25), ASD device size was 11.7 mm(12-19).
When the data obtained were evaluated, it was observed that PA
and PV gradient, velocity, VTI, and IVC maximum, and mini-
mum parameters decreased statistically significantly after transcath-
eter closure compared to before (p<0.01). Although a decrease was
observed in PV mean gradient and IVC index, it was not found to
be statistically significant (p>0.05).
Conclusions: Previous studies have shown that ASD closure by
transcatheter method significantly decreases flow parameters in
the early period and contributes to the development of remodel-
ing. When our study is evaluated in the light of the literature, PA
and PV,VTI values stand out as a good markers reflecting the
change in flow parameters after transcatheter ASD closure. The

evaluation of IVC parameters in transcatheter ASD closure has
not been previously reported in the literature. The significant
change in the IVC parameters suggests that it may be considered
an indirect indicator of the development of remodeling in the right
structures. All flows in the PA,PV,and IVC returned to normal in
the early period after percutaneous closure. This contributes to the
decrease in both atrial volumes and the development of remodel-
ing. This is the first study in the literature in which flow parameters
of the PA, PV, and IVC were evaluated in combination in trans-
catheter ASD closure.

Keywords: atrial septal defect, flow parameter, pediatric, trans-
catheter closure

PP-734
Virtual reality simulations in planning ductus arteriosus
stenting in patients with duct-dependent pulmonary
circulation
Nikola Topuzov1, Grażyna Brzezińska Rajszys2, Andrzej Kościesza3,
Anna Migdał2, Bożena Rewers2, Katarzyna Sobczyk2,
Maria Zubrzycka2 and Adam Koleśnik1
1Cardiovascular Interventions Laboratory, The Children’s Memorial
Health Institute, Warsaw, Poland; Department of Descriptive and
Clinical Anatomy, Medical University of Warsaw, Warsaw, Poland;
2Cardiovascular Interventions Laboratory, The Children’s Memorial
Health Institute, Warsaw, Poland; 3Department of Pediatric Radiology,
The Children’s Memorial Health Institute, Warsaw, Poland

Background and Aim:Ductus arteriosus (DA) stenting has become a
standard for early palliative treatment of neonates with duct-
dependent pulmonary circulation. Nevertheless, the procedure
is complicated especially in long and tortuous ducts, which often
require additional imaging and thorough planning for optimal
stent length selection. Our aim was to simulate the implantation
of a stent using virtual reality direct volume rendering software
and to retrospectively compare the results with intraprocedural
angiography.
Method: 17 patients with duct-dependent pulmonary circulation
who had undergone DA stenting with CT scan performed prior
to the procedure were chosen. Tomographic data was uploaded
directly to the software.We assessedDAmorphology and the opti-
mal vascular access site for the procedure. Using tools provided by
the software a stent covering the DA was simulated. Afterwards,
the simulation was compared with descriptive data and angiogra-
phy from the procedure, including stent length, position and access
site.
Results:Out of 17 simulations, in 9 cases implanted stent lengthwas
identical with simulation. The simulated stent was shorter than the
implanted one in 6 cases and longer in 2 cases. The access site was
successfully predicted in 16 cases, albeit in one of them the simu-
lated access was a second choice and in 2 the simulated access was
aborted during the procedure. In 1 case another arterial vessel was
chosen. The position of the stent was identical in 11 cases. Overall,
5 simulations presented a complete concordance of all three fac-
tors, another 4 differed in the positioning of the stent, but not
its length or access site.
Conclusions: DA stenting is a procedure burdened with many var-
iables, thusmaking it relatively hard to simulate. Virtual reality vol-
ume rendering allowed for acceptable prediction of stent length
without intraprocedural measurements, yet an important variable
is operator’s selection of oversized stents for safety reasons. The
simulations allowed for accurate prediction of the vascular access
site based on the morphology of the aortic ostium of DA. The pre-
dictions of stent position were fairly accurate with differences
depending on intraprocedural events. Overall, virtual simulations
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Table 1

Comparison of Pulmonary Artery, Pulmonary Vein, and IVC Flows Before and After the 
Procedure
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of stent implantation might prove valuable in planning real proce-
dures, especially in more complex and controversial cases.

Keywords: virtual reality, congenital heart disease, virtual simu-
lations, interventional cardiology

PP-735
Safety and efficacy of the osypka vacs®ii and vacs®iii bal-
loon catheters in patients with congenital heart defects – a
retrospective monocentric analy
Nikolaus A Haas, Andre Jakob, Robert Dalla Pozza, Simone Dold,
Anja Tengler and Guido Mandilaras
Department of Pediatric Cardiology and Intensive Care, Ludwig
Maximilians University Munich, University Hospital Munich

Background and Aim: Balloon dilatation (i.e. valvuloplasty and/or
angioplasty) is one of the keymeasures tomanage various congeni-
tal or residual defects in the field of congenital cardiology. Despite
the long term use over decades, the results of specific types of bal-
loons is reported only insufficiently. The choice of the balloons
used hereby depends on various aspects and may include the size
of the target vessel (balloon diameter size), structure or valve (bal-
loon size and length), the potential size of the vascular access
deemed favorable (requested introducer size), the estimated
rigidity of the target lesion (balloon inflation pressure), the
anatomy and pathology of the target lesion (i.e. calcification) or
the management process (i.e. balloon sizing) during interventions)
Method: we retrospectively analyzed our database for procedures
where VACS®II and VACS®III balloons were used; we choose
25 subsequent patients in each diagnostic group and analyzed bal-
loon deployment and removal, inflation characteristics and hemo-
dynamic results.
Results: Successful balloon inflation and removal was possible in
200 patients from newborn age to adulthood; in valvular and aortic
stenosis, significant gradient reduction was documented. In
peripheral pulmonic stenosis (PPS), right ventricular outflow tract
(RVOT) obstruction and coarctation of the aorta (CoA), technical
balloon dilatation was excellent, hemodynamic gradient reduction
however varied according to the underlying nature of the stenosis
(i.e. native, recurrent, after stent implantation) or intended or the
intended balloon use (i.e. balloon interrogation). Stent placement
was feasible using VACS®III balloons for various conditions (i.e.
PPS, CoA, RVOT). 25 Additional miscellaneous procedures were

documented including atrial septal dilatation, venous balloon
interrogation and dilatation of venous structures as well as biologi-
cal bioprostheses.
Conclusions: In the field of congenital cardiology, the VACS®II and
VACS®III balloons were used successfully and without complica-
tions for various indications; successful balloon performance must
be defined by the intended use such as balloon interrogation of
given anatomical structures or the nature of the stenoses (i.e. tissue
recoil) and not only by the amount of gradient reduction in ste-
notic structures. These different indications must be taken into
account when assessment by regulatory bodies especially in the
context of the new European medical device regulation.

Keywords: balloon valvuloplasty, pulmonic and aortic stenosis,
coarctation of the aorta, stent implantation, interventional cardiol-
ogy, VACSII and VACSIII balloon

PP-736
Clinical case of retrograde perforation of the pulmonary
valve and rvot stenting in newborn with tetralogy of fallot,
pulmonary atresia and mapcas
Oleksandra Motrechko1, Anzhelika Mykhailovska2, Yurii Shaviak4,
Olena Stohova2, Andrii Kurkevych2, Andrii Maksymenko1 and
Illya Yemets3
1Department of Interventional Cardiology, Ukrainian Children’s Cardiac
Center, Kyiv, Ukraine; 2Department of Pediatric Cardiology, Ukrainian
Children’s Cardiac Center, Kyiv, Ukraine; 3Department of Cardiac
Surgery, Ukrainian Children’s Cardiac Center, Kyiv, Ukraine;
4Department of Anesthesiology and Intensive Care,Ukrainian Children’s
Cardiac Center, Kyiv, Ukraine

Background and Aim: The management of newborns with tetralogy
of Fallot with pulmonary atresia, major aortopulmonary collateral
arteries (ToF/PA/MAPCAs) and especially with hypoplastic
native pulmonary artery branches can be so challenging. In these
patients, pulmonary valve (PV) perforation and right ventricular
outflow tract (RVOT) stenting are usually performe with an ante-
grade approach. However, there are limited publications of PV
perforation through retrograde approach from the MAPCAs.
Method: The child was admitted to our center at the age of 15 days,
by weight 2.68 kg. Patient had clinical signs of heart failure,
required an inotropic support and the mechanical lung ventilation.
By heart catheterization ToF/PA/MAPCAs with hypoplastic
native pulmonary artery branches (the Nakata index – 51.1
mm2/m2 and the McGoon index – 0.83) were diagnosed. We
decided to provide recruitment of hypoplastic native pulmonary
artery tree.
Results: The procedure was performed through the right femoral
vein and artery. The selective angiography of the RVOT showed
that it was underdeveloped, anatomically located perpendicular to
the PV. MAPCA’s angiography was performed and the commu-
nication (5 mm) between it and the left pulmonary artery (LPA)
was visualized. An angiographic catheter MP 4Fr was inserted into
the PV through the communicatingMAPCA. The PV perforation
(Runthrough intermediate 0.014) and the balloon angioplasty of
the PV (coronary balloons from 1,25 to 2.75 mm in diameter)
were performed. After it the transcardial loop was formed. The
Architec 4.5x16 mm stent was implanted antegradely in the posi-
tion of the RVOT, crossing the pulmonary valve. Simultaneously,
embolization of the two communicating MAPCAs to eliminate
competitive flow between the native pulmonary artery and the
MAPCAs was underwent. Between first procedure and total
repair, patient needed two balloon stentoplasty. Total repair was
performed at the age of 12 months (the Nakata index increased
to 169,7 mm2/m2, the McGoon index – to 1,8).
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Figure 1. An exemplary successful simulation of a stent using different transfer functions

A and B present a cranial projection, C presents right lateral projection. Ao – aorta, PT –
pulmonary trunk, RPA – right pulmonary artery
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Conclusions: If an antegrade approach is impossible in newborns
with tetralogy of Fallot, pulmonary atresia and major aortopulmo-
nary collateral arteries, retrograde perforation of the PV followed
by RVOT stenting may be safe and effective. This method allows
to promote the growth of native pulmonary arteries and creates
conditions for total surgical repair in the future.

Keywords: Retrograde pulmonary valve perforation, right ven-
tricular outflow tract stenting, newborn,Tetralogy of Fallot with
pulmonary atresia, major aortopulmonary collateral arteries

PP-737
One center experience of first stage palliative procedure in
newborn with duct-depended pulmonaty blood flow. what
is better?
Oleksandra Motrechko1, Anzhelika Mykhailovska2, Anna Pavlova4,
Oleksii Datsko2, Andrii Kurkevych2, Andrii Maksymenko1 and
Illya Yemets3
1Department of interventional Cardiology, Ukrainian Children’s Cardiac
Center, Kyiv, Ukraine; 2Department of Pediatric Cardiology, Ukrainian
Children’s Cardiac Center, Kyiv, Ukraine; 3Department of Cardiac
Surgery, Ukrainian Children’s Cardiac Center, Kyiv, Ukraine;
4Department of Pediatrics, Adolescent Medicine and Children’s
Psychosomatics, Wolfsburg Clinic, Wolfsburg, Germany

Background and Aim: The duct-dependent cyanotic newborns
require a secure source of pulmonary blood flow. The treatment
options are the creation of systemic-pulmonary anastomosis
(BTSh) or the patent ductus arteriosus stenting (PDA stent).
The aim of our single-center retrospective study was to compare
the advantages and disadvantages of each method.
Method:Over the last 8 years (from 2015 to 2023), 82 BTSh and 47
PDA stent were performed in cyanotic newborns with critical
duct-dependent circulation. In the BTSh group 78% (n=64)
and in the PDA stent group 81% (n=38) had biventricular circu-
lation. Prostaglandin E1 infusion was used in all patients. The aver-
age age were 6.4±3.9 days (BTSh) and 7.2±5.8 days (PDA stent)
and the mean weight were 3.1±0.46 kg and 3±0.54 kg, respec-
tively. In both groups the percentage of prematured babies was
similar (26.8% (22) in the BTSh group, 25.5% (12) in the PDA
stent group), while the genetic/concomitant pathology was higher
in the PDA stent group (27.6% (13) vs 12.2% (10)). The mean
SpO2 before procedure were 79.2±10.6% (BTSh) and 65.7
±11.1% (PDA stent).
Results: After procedure, the average SpO2 were 81%±5.5%
(BTSh) and 85%±4.6% (PDA stent) and the Nakata index
increased from 147.4 ± 42.8 m2/m2 to 168 ± 35.9 mm2/m2 in
BTSh group and from 147.2 ± 53.7 m2/m2 to 225 ± 87.4
mm2/m2 in PDA stent group. The length of stay in ICU were
14±7 days (BTSh) and 13.6±9.4 days (PDA stent) and the time
of mechanical ventilation were 165.5±94 hours and 150±113
hours, respectively. The percentage of early complications was
similar (19.5% (16/82) and 21.2% (10/47) respectively). The early
30-day mortality was 7.3% (6/82) in the BTSh group and 6.4% (3/
47) in the PDA stent group. The late mortality (more than 30 days)
was 19.5% (16/82) and 8.5% (4/47), respectively. The total mor-
tality in the BTSh group were 26.8% (22 patients out of 82), in the
PDA stent group - 14.9% (7 patients out of 47).

Conclusions: The both therapeutic approaches are equally effective
palliative procedures for cyanotic newborns with ductal-depen-
dent circulation. However, the early and late mortality were sig-
nificantly higher in patients from BTSh group.

Keywords: newborn, congenital heart disease, pulmonary blood
flow

PP-738
Transcatheter closure of perimembranous ventricular
septal defect using the lifetech multi functional occluder –
154 patients
Osman Baspinar, Derya Aydın Şahin, Mehmet Kervancıoğlu,
Davut Kayak and Mehmet Fatih Alptekin
Department of Pediatric Cardiology, Gaziantep University Medical
Faculty, Gaziantep, Turkiye

Background and Aim: We aimed to evaluate the effectiveness and
outcome of transcatheter pmVSD closure using the Lifetech-multi
functional occluder (MFO).
Method: Clinical features and demographic characteristics and fol-
low-up findings of the perimembranous VSD closure with MFO
were evaluated retrospectively from our center
Results: Lifetech MFO was used in 154 patients, 88% female. The
mean of age was 5.3±4.2 (0.4-25) years; weight 19±13.6 (5.8-77),
defect size at the LV side 9±3.5 (3-20) mm, shunt ratio 1.7±0.4
(1.1-4), mean PAP 24.8±8.7 (9-51) mmHg, fluoroscopy time
13.7±8 (3.3-60) and aortic rim 2±2.1 (0-12) mm. In 58% of them,
closure was performed via the retrograde way. Major complica-
tions occurred in 13 patients (8.4%) (embolization in nine,
LBBB in two, moderate aortic insufficiency in two). There was
no mortality. Residual shunt flow was found 12.3%, all of them
minimal. Neither complete atrioventricular block, nor other com-
plications occurred.
Conclusions: Transcatheter closure of perimembranous VSDs in
selected patients using the LifeTech MFO device seems effective.
Its advantages are softer design, use of both an antegrade and retro-
grade approach, and an advanced smaller delivery system.
Increasing the number of usage and the experience will provide
more accurate data and low complication rates.

Keywords: MFO, perimembranouz VSD, childhood

PP-739
Evaluation of patients with subclavian steal syndrome and
pulmonary steal syndrome: A single-center experience
Derya Aydin Sahin and Osman Baspinar
Department of Pediatric Cardiology, Medical Faculty of Gaziantep
University, Gaziantep, Turkey

Background and Aim: To describe clinical and imaging characteris-
tics of an isolated subclavian artery in pediatric patients and to
emphasize that atypical PDA of patients with subclavian and pul-
monary steal syndrome can be closed and treated transcatheterly.
Method: We retrospectively evaluated the patients diagnosed with
subclavian steal syndrome (SSS) and associated pulmonary steal
syndrome (PSS) in our clinic between January 2011 and
October 2023.
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Results: We had 6 patients. The mean age of patients at diagnosis
was 28months (1-103months). Two of our patients had Tetralogy
of Fallot, right aortic arch, SSS and PSS and those patients had sur-
gery. Our third patient had Pierre Robin Syndrome, supracardiac
total anomalous pulmonary venous drainage (TAPVD), small
VSD, large ASD, SSS and PSS. Hewas also operated. In our fourth
patient, it was observed that there was coarctation of the isthmic
aorta, only the carotid artery emerged from the arch on the left,
and the left subclavian artery was filled with collaterals from the
vertebral arteries in the late retrograde phase and was connected
just proximal to the coarctation site. Additionally, he underwent
surgery. A right aortic arch was seen in two of our patients. The
descending aorta’s collaterals were directed toward the left
shoulder, where the internal carotid artery and left subclavian
artery emerged. From there, they were connected to themain pul-
monary artery via an atypical duct, which is the SSS and PSS. The
pulmonary artery was simultaneously taking blood from the iso-
lated left subclavian artery through the ductus, while the subcla-
vian artery was taking blood from the left vertebral artery. The
duct was entered antegradely through the pulmonary artery.
The first patient’s PDA was closed with a vascular plug, and the
second patient’s PDA was closed with ADO II. Both patients
had no complaints after the procedure.
Conclusions: SSS is asymptomatic in most patients and does not
require invasive evaluation and treatment. Two patients in whom
we performed transcatheter intervention had both SSS and PSS.
Since SSS and PSSmay cause neurological sequelae and congestive
heart failure, we recommend closure of the PDA via transcatheter
in these cases.

Keywords: children, pulmonary steal syndrome, subclavian steal
syndrome, transcatheter closure

PP-740
Stenting of critical aortic coarctation in very low birth
weight preterm neonate: A bridge to surgical correction
Patrícia Srnková, Karin Martanovičová and Peter Tittel
National Institute of Cardiovascular Diseases, Pediatric Cardiac Center,
Bratislava, Slovakia

Background and Aim: Surgical correction of the coarctation of the
aorta (CoA) in preterm newborns with low body weight is chal-
lenging due to their frailty and high risk of complications.
Interventional stenting of the aorta offers a viable therapeutic
option and can serve as a bridge to surgery in this patient
population.
Method: The interventional coronary stent implantation served as
an effective bridge-to-surgery strategy for the very low birth
weight neonate with critical CoA.
Results: We described the case of a preterm newborn from twin
pregnancy with a birth weight of 1400g, born in the 32nd week
with intrauterine growth restriction. The diagnosis of critical CoA
was suspected on the third day of life due to absent lower limb
pulses and oliguria. Prostacyclin therapy was initiated, and the
patient was transferred to a cardiac center. Echocardiography con-
firmed the critical CoA with closed ductus arteriosus. Following
escalation of prostacyclin therapy, the ductus arteriosus opened,
resulting in symptoms of overcirculation and an echocardiographic
gradient of 38mmHg in the isthmic region of the aorta. CT angi-
ography confirmed tubular hypoplasia of the aortic isthmus with a
length of 6mm and a diameter of 1.5mm at the narrowest point.
The patient was scheduled for interventional stent implantation.
Arterial access was obtained through surgical cutdown cannulation
of the common carotid artery and two coronary stents were
implanted (3.5mm x 8mm and 3.5mm x 13mm) to the aortic isth-
mus. Following the procedure, the gradient in the stented region
on echocardiography measured 25mmHg. The patient remained
stable during a follow-up period without clinical symptoms of re-
coarctation or elevation of NTproBNP. After a 15month interval,
both echocardiographic and non-invasive gradients within the
isthmic region notably rose, and CT angiography revealed that
the stented segment measured approximately 50% of diameter
of the descending aorta. The patient underwent stent explantation
surgery at the age of 17 months.
Conclusions:Aortic stenting emerges as a viable approach as a bridge
to a complete surgical correction for very low birth weight neo-
nates diagnosed with critical CoA. Surgical cutdown cannulation
of the common carotid artery might protect the artery from steno-
sis and occlusion.

Keywords:Coarctation of the Aorta, Aortic Stenting, Congenital
Heart Defect, Interventional Cardiology, Preterm Neonate

PP-741
Outcomes of transcatheter closure of congenital left cir-
cumflex coronary artery fistula
PeijianWei, Yihang Li, Fengwen Zhang, Fang Fang, Gejun Zhang and
Xiangbin Pan
Department of Structural Heart Disease, National Center for
Cardiovascular Disease, China & Fuwai Hospital, Chinese Academy of
Medical Sciences & Peking Union Medical College, Beijing, China.

Background and Aim:Congenital left circumflex coronary artery fis-
tula (LCX-CAF) is a relatively rare type of coronary artery fistula,
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Images of two patients in whom we performed transcatheter intervention had both SSS 
and PSS.

Figure A: Collateral artery originating from the right aortic arch, aortic arch and descending aorta 
Figure B: Stealing of blood from the vertebral artery and subclavian artery into the pulmonary 
artery through the vertical PDA Figure C: Vertical PDA closed by entering via antegrade route 
Figure D: Collateral arteries originating from the descending aorta Figure E: Stealing of left 
carotid artery and subclavian artery blood to the pulmonary artery with vertical PDA Figure F: 
Vertical PDA closed by entering via antegrade route
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little is known about the outcomes of transcatheter closure of
LCX-CAF.
Method: All consecutive patients admitted to Fuwai Hospital and
scheduled for transcatheter closure of LCX-CAF from January
2012 to December 2022 were retrospectively reviewed.
Anatomic characteristics of LCX-CAF, procedural techniques,
and outcomes were summarized and further assessed.
Results: Twenty-five consecutive patients (age:34±20 years, 48 %
males) were admitted to our hospital and scheduled for transcath-
eter closure of congenital LCX-CAF. The mean diameter of the
fistulas was 6.99±2.04mm with 84% (N=21) having large fistulas.
Transcatheter closure was infeasible for 12% (3/25) in patients
scheduled for the procedure. Among 22 patients ultimately receiv-
ing transcatheter closure, the procedural success rate was 77.3%
(17/22) with a mean time from the initial angiography to the first
occluder deployment of 79.95±35.94 minutes. Occlusion devices
included ventricular septal defect occluder (n=1, 4.5%), vascular
plug (n=3, 13.6%), coils (n=4, 18.2%), and patent ductus arteriosus
occluder (n=14, 63.6%). The occluders were deployed via trans-
arterial approach and arteriovenous loop in 6 (27.3%) and 16
patients (72.7%), respectively. No procedural complication was
recorded. The postoperative in-hospital length of stay was 4(1-
10) days. The incidence of transient ST-T segment change on
electrocardiography was 18.1% (N=4).The mean follow-up time
was 62.2±45.5 months. The incidence of myocardial infarction
and recanalization of the fistula was 4.5% (1/22) and 9.1% (2/

22), respectively. The majority (15/22, 68.9%) were in New
York Heart Association functional class I.
Conclusions: ranscatheter closure of LCX-CAF is a feasible and
effective alternative to surgical repair with comparable outcomes
in selected patients. Optimal medical therapy to prevent post-clo-
sure myocardial infarction requires further investigation.

Keywords: Congenital coronary artery fistula, Left circumflex
coronary artery fistula.
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Percutaneous occlusion of cardiovascular malformations
with the new penumbra coils
Petra Loureiro1, António Fiarresga2, Lidia De Sousa2, Rui
Cruz Ferreira2, Fátima Pinto1 and José Ferreira Martins1
1Pediatric Cardiology Department, Hospital de Santa Marta, Centro
Hospitalar Universitário Lisboa Central - EPE, Lisbon, Portugal;
2Cardiology Department, Hospital de Santa Marta, Centro Hospitalar
Universitário Lisboa Central - EPE, Lisbon, Portugal

Background and Aim: Percutaneous vessel embolization is usually
the preferred treatment method to close congenital or acquired
cardiovascular malformations (CVM). Tortuous vessel course,
large vessel size and small patients may impede or difficult percuta-
neous closure. Penumbra have three type of large volume coils
(POD, Ruby and Packing), with a wide range of sizes (diameter
and length), deliverable through low profile and flexible micro-
catheters, with a controlled delivery system, which make it par-
ticularly interesting for the occlusion of cardiovascular
malformations. A case series on different cardiovascular malforma-
tions treated with Penumbra Coils in children and adults is
presented.
Method:Retrospective analysis of all patients who underwent per-
cutaneous occlusion of VM with Penumbra Coils in a single
center. Clinical and angiographic data, procedural details,
implanted devices, and complications were assessed. Procedural
success was defined as effective device deployment with none
or minimal residual flow.
Results: A total of 7 VM were intervened in 6 patients using 11
coils, with median age of 22 years (0.5-62 years). The VM had
a mean diameter of 4.5mm (2.1-8.3mm) and included 4 aortopul-
monary collaterals, 1 pulmonary arteriovenous fistulae, 1 vertical
vein and 1 coronary fistulae. Successful occlusion was achieved
in 7 (100%) VM. No clinically relevant complication occurred.
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(A-C) LCX to PA fistula; (D-F) LCX to SVC fistula; (G-I) LCX to RA fistula; (J-L) LCX to RV 
fistula; (M-O) LCX to CS fistula; (P-R) LCX to LV fistula. CS, coronary Sinus; LAD, left anterior 
descending coronary artery; LCX, left circumflex coronary artery; LV, left ventricle; PA, 
Pulmonary Artery; RA, right atrium; RCA, right coronary artery; RV, right ventricle; SVC, 
superior vena cava.

Figure 1

Percutaneous occlusion of cardiovascular malformations
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Conclusions: To our knowledge, this is the largest series on percu-
taneous occlusion of CVM with the new Penumbra coils.
Percutaneous occlusion was effective and safe. The use of longer
and larger volume coils, potentially reduced the procedural time
and the total number of devices required. Further studies are
required to ascertain the potential impact of Penumbra coils in
pediatric and adult cardiac patients with cardiovascular
malformations.

Keywords: coil, percutaneous occlusion, vascular malformation

PP-743
Right cardiac catheterization via upper arm venous
approach in children and adults with congenital heart
diseases
Raffaella Marzullo1, Mario Giordano1, Gianpiero Gaio1, Maurizio
Cappelli Bigazzi2, Maria Teresa Palladino1, Nadia Della Cioppa1,
Gabriella Gaudieri1, Dario Fabiani1, Berardo Sarubbi3 and Maria
Giovanna Russo1
1Pediatric Cardiology, University of Campania 'Luigi Vanvitelli', Former
Second University of Naples, Monaldi Hospital-AORN Ospedali dei
Colli, Naples, Italy; 2Invasive Cardiology Unit, University of Campania
“Luigi Vanvitelli”, AORN “Ospedali dei Colli”, Monaldi Hospital,
Naples, Italy; 3Adult Congenital Heart Disease Unit, AORN
“Ospedali dei Colli”, Monaldi Hospital, Naples, Italy

Background and Aim: The upper extremity venous access is a valid
alternative to conventional central access in selected patients
referred for Right Heart Catheterization (RHC) due to its low-
risk profile and high-success rate. However, data regarding the
use of this approach in CHD population are limited. Our purpose
is to demonstrate the feasibility of RHC via upper venous
approach in children and adults with CHDs.
Method:This was a retrospective, observational, single-center study
including 52 patients (11 children and 41 adults) with CHDs
underwent RHC via an upper arm vein (basilic, cephalic, or ante-
cubital vein) at our department (Paediatric Cardiology Unit and
Adult Congenital Heart Disease Unit, Monaldi Hospital,
Naples) between September 2019 and December 2022.
Results: Participant mean age was 43.1±22.3 years (range, 8.4–81.3
years). Mean weight was 67±22.2 kg. Study population included
35 (75%) patients with biventricular anatomy and 13 (25%) with
single-ventricle pathology or atrioventricular and/or ventriculoar-
terial discordance. In this cohort, 50 RHC procedures (96.2%)
were successfully performed using an upper arm approach.
Right arm access was preferred in 90% of cases. 6-Fr vascular access
sheaths were used in 64%, whilst 5-Fr sheaths were used in 34%
and 4-Fr in 2% of cases. Concomitant right angiography and coro-
nary angiography were performed respectively in 9 (18%) and in
10 (20%) patients. Access-site switch to femoral access occurred in
just one case in which it was required larger sheath for the treat-
ment of Fontan conduit stenosis. Only 1 patient developed a
minor adverse event (cephalic vein thrombosis). No irreversible
and/or life-threating adverse events were detected.
Conclusions:The upper arm veins are safe and effective to perform a
RHC in children and adults with CHD. This approach demon-
strates a high percentage of technical success, and few mild
complications.

Keywords: Right heart catheterization, Upper arm veins,
Pediatric Interventional Cardiology

PP-744
Postoperative catheter thrombaspiration to open an
occluded right ventricle-to-pulmonary artery conduit in
child
Raymond N Haddad, Regis Gaudin, Damien Bonnet and Sophie
Malekzadeh Milani
M3C-Necker, Paris, France

Background and Aim: We report on catheter thrombaspiration to
open an occluded right ventricle-to-pulmonary artery (RV-PA)
conduit on day 6 postoperative in a 6-year-old girl in the setting
of a Ross procedure that was performed for severe native aortic
valve insufficiency (AVI) secondary to late diagnosis of bacterial
endocarditis.
Method: A 6-year-old girl (18kg/120cm) was referred overseas to
our institution for severe native AVI secondary to a late diagnosis of
Methicillin-sensitive Staphylococcus Aureus endocarditis. Despite
intravenous antibiotics, the patient experienced rapid worsening of
the AVI within a week before her referral. She developed refrac-
tory congestive heart failure and underwent an urgent Ross pro-
cedure with the placement of an RV-PA 18mmContegra VenPro
conduit. At the end of the surgery, the patient had left ventricle
(LV) akinesia and required central veno-arterial extracorporeal
membrane oxygenation (ECMO) with full assistance and a
trans-mitral LV decompression cannula. On postoperative day
6, the right ventricle (RV) was severely dilated despite the support
and there was no anterograde conduit flow. Cardiac CT scan sug-
gested complete conduit thrombosis and a head scan showed no
active bleeding.
Results: Angiography demonstrated complete conduit occlusion
(Fig. 1A). From the femoral vein, we advanced a 12-Fr 115cm long
Indigo® CAT12 aspiration catheter from Penumbra® (Alameda,
USA) and performed a thrombectomy (Fig. 1B). Subsequent angi-
ography showed a re-canalized conduit and a stiff wire was posi-
tioned in the right pulmonary artery (RPA). We performed
another set of aspiration thrombectomies followed by balloon
angioplasties for smaller sub-occlusive RPA thrombi (Fig. 1C).
Exit angiography showed near-total thrombus removal and flow
restoration (Fig. 1D). The patient was weaned from ECMO as fol-
low-up ultrasounds showed significant improvement in the LV
function and normalized RV function. On postoperative day
10, LV function was good enough to remove the ECMO, replace
the conduit, and close the chest. Four days later, total body scan
showed no secondary lesion. Discharge brain MRI was
unchanged. 3-month follow-up outcomes are good.
Conclusions:The indigo aspiration system is a viable new tool in the
armamentarium of pediatric cardiologists to establish the patency
of thrombosed vasculatures in children without increasing the sys-
temic risk of bleeding.

Keywords: children, congenital heart disease, mechanical throm-
bectomy, transcatheter intervention, thrombosis
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Fig. 1

RV angiogram demonstrates total RV-PA conduit occlusion (A). Indigo aspiration system 
advanced within the conduit after thrombectomy (B). Sub-occlusive thrombi in the right 
pulmonary artery (C). Exit angiography demonstrates near-total thrombus removal and flow
restoration (D).
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PP-745
Cerebral embolic protection during transcatheter stent
expansion of restrictive extracardiac fontan conduit
Raymond N Haddad1, Olivier Naggara2, Damien Bonnet1 and Sophie
Malekzadeh Milani1
1M3C-Necker, Paris, France; 2Department of Pediatric Radiology,
Hôpital Universitaire Necker-Enfants malades, Paris, France

Background and Aim: We report a temporary cerebral protection
from paradoxical embolism with TriGUARD-3 (Keystone
Heart). to perform a transcatheter stent expansion of an extra-car-
diac fenestrated Fontan conduit that was partially obstructed with a
large protruding calcified thrombus at the level of the Fenestration.
Method: A 20-year-old female patient (76Kg/164cm) was referred
for progressively worsening exertional dyspnea and oxygen desa-
turation. The patient had a hypoplastic left heart and was palliated
with a fenestrated extra-cardiac Fontan (18mmGore-Tex tube) at
the age of five years. She has a history of spontaneous closure of the
fenestration shunt during follow-up and the warfarin therapy was
switched to daily oral antiplatelet therapy at the age of 14 years for
treatment non-compliance. A diagnostic cardiac catheterization
showed low central venous pressure and no gradient pressure over
the left outflow tract. Angiography showed a large calcified throm-
bus at the level of the Fontan fenestration, protruding inside the
extra-cardiac conduit and reducing the inner diameter by half
(Fig.1A). There was an invasive gradient of 2 mmHg across the
thrombus. The case was discussed and the patient was scheduled
for a conduit stent expansion to relieve the central venous obstacle
under cerebral embolic protection.
Results:Hemodynamic measurements and caval angiography were
done. The inner diameter of the conduit at the level of the throm-
bus was 7mm (Fig.1B). The invasive gradient across the thrombus
was 3mmHg. Over a stiff wire, the TriGUARD-3 system was
advanced sheathless from the left femoral artery into the aortic arch
under fluoroscopic guidance. The device was expanded and posi-
tioned, for the first attempt to accurately cover the ostia of the
innominate, left common carotid, and subclavian arteries
(Fig.1C). From the femoral vein, we implanted a 48mm long
XXL PTFE-Covered Optimus-CVS® (AndraTec, Germany)
using a 20mm AltoSa-XL single balloon catheter (AndraTec,
Germany). The stent was re-dilated using an ultra-high-pressure
balloon to reduce the stent waist. Exit angiography showed no vas-
cular lesion and good stent apposition to the vascular wall (Fig.1D).
The invasive gradient was abolished. The TriGUARD-3 system
was easily removed.
Conclusions: Temporary cerebral embolic protection devices can
help divert potential paradoxical emboli downstream and allow
adequate cerebral blood perfusion.

Keywords: congenital heart disease, embolic protection devices;
Fontan circulation; stent interventions.

PP-746
Proof of concept: A new solution for low-profile trans-
catheter implantation of optimus-l stents in small children
Raymond N Haddad1, Andreas Eicken2, Ahmed Adel Hassan3,
Katarzyna Gendera2, Mohamed Kasem3 and Stanimir Georgiev2
1M3C-Necker, Paris, France; 2Department of Congenital Heart Disease
and Pediatric Cardiology, German Heart Center Munich, Technical
University of Munich, Munich, Germany; 3Department of Pediatric
Cardiology, Heart Centre of Excellence, Al Jalila Children’s Speciality
Hospital, Dubai, United Arab Emirates

Background and Aim:There is no stent designed or approved for use
in infants. We sought to obtain in-vitro and in-vivo data on a new
concept conceived to implant Optimus-L stents at infant vessel
diameters and offer a potential long-term stent solution.
Method: Nineteen Optimus-L stents were mounted on 8 types of
angioplasty balloons with diameters 6, 8, and 10mmusing an injec-
tion-molded hand-crimper. We evaluated balloon-stent unit
(BSU) stability before insertion and advancement through short
Terumo introducers with incremental French (Fr)-size and pos-
sibility of side-arm contrast injections. Three types of long sheaths
were tested. Stents were inflated to balloon nominal diameters and
re-expanded to 18 and 23mm. Stent recoil, foreshortening, and
fracture were evaluated. In-vivo implantations were performed
afterward.
Results: In-vitro: Medtronic-EvercrossTM balloons and modified
Terumo-DestinationTM sheaths were the best combination:
BSUs were inserted in 6-Fr sheaths with possible injections (for
6 and 8mm balloons), and 7-Fr sheaths without injections (for
the 10mm balloon). Retrieving BSUs inside the sheath required
one additional Fr-size. Boston-Scientific-SterlingTM and
Balton-Lovix balloons, as well as APT-BraidinTM-L guiding
sheaths showed unsatisfactory performance. Dilation up to
23mm was possible, stent shortening was <24% at 18mm and
<37% at 23mm. Recoil was limited and no stent fractured. In-
vivo: Optimus-L stents were used to treat two infants with aortic
coarctation and two children with pulmonary artery stenosis using
8mm balloons and low-profile access.
Conclusions: Optimus-L stents can be implanted safely in small
patients with a low-profile approach. These stents have the poten-
tial to achieve adult size while maintaining structural integrity.

Keywords: Congenital heart disease, children, infants, innova-
tion, stent, transcatheter interventions.

PP-747
Transcatheter management of preterm PDA – can an
educational CPD event create awareness?
Saad Ahmad Malik1, Hudais Khan1, Chetan Mehta2 and
Rizwan Rehman1
1East Midlands Congenital Heart Centre, Leicester Royal Infirmary;
2Birmingham Children’s Hospital, BWCH NHS Trust.

Background and Aim: Significant variation exists in the initial man-
agement of hemodynamically significant preterm PDA (hs-PDA).
Referral for closure thresholds vary depending on neonatologists
and individual centres. Current trials are not in favour of early
medical treatment. With the development of transcatheter pre-
term PDA programmes, neonatologists now have another option
to consider in the management of babies with hs-PDA.
Method: A preterm PDA CPD event was co-organized between
the East and West Midlands Cardiac and Neonatal Networks.
Attendees were given a questionnaire on arrival to explore their
views around preterm PDA management. Following the end of
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Fig. 1

First caval angiography showing a large calcified thrombus at the level of the Fontan 
fenestration, protruding inside the lumen of the conduit and reducing the diameter by half (A). 
First caval angiography (12 months later) showing an increase in the size of the thrombus with 
an inner diameter of the conduit of 7 mm at the level of the thrombus (B). TriGUARD 3™ 
deflection filter device positioned in the aortic arch providing full coverage of all three major 
branches before the delivery of a 48 mm long XXL PTFE-covered Optimus-CVS® (C). Exit 
angiography showing no vascular lesion and good stent apposition to the vascular wall (D).
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the meeting an electronic survey was sent to all attendees. We spe-
cifically looked at the responses from the neonatal community.
Results: A total of 48 pre-meeting responses were collected.
Ibuprofen was the preferred initial therapy in 71% (n=34), while
29% (n=14) favoured diuretics. None favoured transcatheter
device closure. 54% (n=26) of participants demonstrated awareness
of transcatheter device closure as a potential treatment option;
however 83% (n=40) felt they were not aware of what the referral
criteria for device closure was. There were 43 responses post meet-
ing. 88% (n=38) of respondents reported a favourable impact of
the meeting on their views regarding pre-term PDAmanagement.
74% (n=32) favoured transcatheter device closure, 14% (n=6) pre-
ferred surgical ligation and 12% (n=5) opted for medical manage-
ment with ibuprofen.
Conclusions: Transcatheter PDA occlusion is a relatively new
therapy within the UK. There is a lack of awareness about the
potential benefits of this therapy amongst the neonatal commu-
nity. Educational programmes can provide the additional informa-
tion required to increase awareness of the possibility of a
transcatheter approach. Further research is required to understand
where transcatheter PDA closure should fit in overall treatment
protocols for preterm PDA

Keywords: Trans-catheter PDA closure, preterm PDA, neona-
tology

PP-748
Delayed complete atrioventricular block after transcath-
eter perimembranous ventricular septal defect closure
Saïd Bichali1, Olivia Domanski1, Christelle Marquié2, Ali Houeijeh1

and François Godart1
1Univ. Lille, CHU Lille, Paediatric Cardiology, F-59000 Lille, France;
2Univ. Lille, CHU Lille, Cardiology, F-59000 Lille, France

Background and Aim: The soft nitinol KONAR-MF™ ventricular
septal defect (VSD) Occluder (MultiFunctional Occluder MFO,
Lifetech Scientific) is one of the seldom devices that have obtained
the CE mark for transcatheter perimembranous VSD closure.
Complete atrioventricular block with the MFO device is rare:
the mean rate is less than 1%. Only cases of acute complete atrio-
ventricular block within the few days following device implanta-
tion have been reported in patients without preprocedural high-
grade atrioventricular block. The aim was to describe here a case
of delayed complete atrioventricular block after VSD closure using
the MFO device.
Method: After informed written consent from the patient, data
were collected about the patient’s medical history, the procedure
of VSD closure, and outcome.
Results: A 52-year-old man was addressed to the congenital cardi-
ology clinic for exertional dyspnoea. The electrocardiogram
showed a complete right bundle branch block with normal PR
interval. Transthoracic and transoesophageal echography showed
an isolated perimembranous VSDwith left atrial dilation, the VSD
measured 10 mm on the left side and 6 mm on the right side with a
small aneurysm. The VSD was closed percutaneously via a retro-
grade approach using a 10/8 MFO device without acute compli-
cation. The repeated post-procedural electrocardiograms were
unchanged and the patient was discharged at 48 hours post-pro-
cedure. Follow-up was uneventful until 20 months after the pro-
cedure where the patient had fatigue for several weeks followed by
episodes of lipothymia. The electrocardiogram showed a complete
atrioventricular block with severe bradycardia requiring isoprena-
line: a dual chamber pacemaker was implanted.

Conclusions:We report for the first time to our knowledge a case of
delayed complete atrioventricular block necessitating the implan-
tation of a pacemaker 20 months after VSD perimembranous clo-
sure with the MFO device.

Keywords: Congenital heart disease, case report, high-grade
block, left-right shunt, heart failure, arrhythmia

PP-750
Percutaneous pulmonary thrombectomy in an adolescent
fontan patient
Sébastien Selleslag1, Lawrence Bonne1, Eveline Claus1, Geert Maleux1,
Steffen Rex3 and Björn Cools2
1Department of Radiology, University Hospital Leuven, Leuven,
Belgium; 2Department of Pediatric and Congenital Cardiology,
University Hospital Leuven, Leuven, Belgium; 3Department of of
Anesthesiology, University Hospital Leuven, Leuven, Belgium

Background and Aim:This case report details a percutaneous pulmo-
nary thrombectomy in an 18-year-old female with a Fontan cir-
culation. The patient has a bilateral Glenn and an 18 mm conduit.
The fenestration has been device closed and later a stent has been
placed in the conduit. A diagnostic catheterization (100 IE/kg
heparin IV) one week before admission showed a central venous
pressure of 22 mmHg and no signs of thrombo-embolism.
Chronic medication was acetylsalicylic acid 80 mg once daily.
The patient presented with acute respiratory distress, tachypnea,
and exercise intolerance but was hemodynamically stable.
Computed tomography angiography revealed extensive emboli
in the right interlobar artery and left lower lobe artery (Figure
1-2).
Method: Under general anesthesia, a 24F sheath (Dryseal, Gore
Medical, Newark, Delaware, US) was inserted in the right femoral
vein. Pulmonary angiography revealed subtotal occlusion of the
right interlobar artery and left lower lobe artery (Figure 3-4).
Results: Aspiration thrombectomy of both pulmonary arteries was
performed using 24F and 16F aspiration catheters (FlowTriever,
Inari Medical, Irvine, California, US), yielding large amounts of
thrombus material (Figure 5) and resulting in subtotal angiographic
recanalization (Figure 6-7). Rivaroxaban 15 mg BID was started
after continuous heparin IV.
Conclusions: Thromboembolic events are common in Fontan
patients, occurring in up to 25% of adult patients. (1)
Predisposing factors here are slow flow, increased venous pressure,
oral contraception, smoking, lifestyle and recent intervention.
Recent guidelines recommend lifelong direct oral anticoagulants
over vitamin K antagonists, after a thromboembolic event in
Fontan patients. (2) In recent years, catheter-directed pulmonary
aspiration thrombectomy has been proposed as a novel therapeutic
technique in intermediate and high-risk acute pulmonary embo-
lism and has shown excellent results in terms of safety, immediate
effectiveness and reduction of major bleeding. (3, 4) Data on its
application in patients with complex congenital cardiac abnormal-
ities is scarce. The use of the more recently introduced extra-large
caliber devices in these patients has not been reported before. (5)
Our case report demonstrates that percutaneous pulmonary
thrombectomy using large caliber devices up to 24F can be safe
and effective in young Fontan patients with thromboembolic
complications. Endovascular interventions and oral anticoagula-
tion regimens should be tailored to the individual patient.

Keywords: Pulmonary Thrombectomy, Pulmonary Embolism,
Fontan
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PP-752
EARLY HEART BLOCK AFTER TRANSCATHETER
CLOSURE OF VENTRICULAR SEPTAL DEFECT
Sedef Öksüz1, Nazmi Narin2, Engin Gerçeker1, Kaan Yıldız1,
Raşit Aktaş1, Akif Atlan1, Hakan Dedecengiz1, Tolga Bacak1,
Rahmi Özdemir2 and Cem Karadeniz2
1Izmir City Hospital; 2Katip Celebi University

Background and Aim: Left bundle branch block(LBBB) and com-
plete atrioventricular block (CAVB) are rare but important com-
plications after transcatheter closure of PMVSDs that can adversely
affect left ventricular function. In our article, 4 cases in which heart
block developed early during transcatheter VSD closure are
reported.
Method: Case 1:A 2-year-old girl was followed up with a diagnosis
of VSD.The VSD was successfully closed with the Lifetech Konar
MFO 6-4 device. Electrocardiograms taken during and after the
procedure showed no conduction disturbances. Three days after
discharge, he was brought to the ER with convulsions. ECG per-
formed revealed CAVB. Since CAVB persisted, a temporary trans-
venous pacemaker was placed. Dexamethasone 0.6mg/kg/day
was started. On the 3rd day of hospitalization, it was observed that
he returned to sinus rhythm. Case 2: The ventricular septal defect
of a 15-month-old patient was closed. After placement of the
device, QRS complex widening was observed on the monitor.
The device was withdrawn without release. Dexamethasone
was started for the patient with persistent LBBB. In the 1st week
of post-procedure follow-up, ECG showed sinus rhythm and no
LBBB was observed. Case 3: An 8-month-old patient had closure
of the VSD. Dexamethasonewas started in the patient whose ECG
showed a LBBB.Three weeks later ECG showed the disappear-
ance of the LBBB. Case 4:The VSD of a 14-month-old girl was
closed transcatheterly.The LBBB was observed in the ECG taken
after the procedure. Dexamethasone was started.The device was
surgically removed because the LBBB did not regress on fol-
low-up ECGs.
Results: Atrioventricular block after transcatheter device closure of
PMVSDs is due to the proximity of the conduction bundle to the
defect. The reported rates of AVB in the literature range from 0%
to 5.7%. AVB may generally occur immediately after the pro-
cedure or after a while percutaneous closure of the defect.

Conclusions: Young age, low body weight, presence of ventricular
septal aneurysm, and choice of large device are important contrib-
uting factors for the development of AVB. We believe that low
body weight and young age contributed to the development of
AVB in our patients.

Keywords: ventricular septal defect, left bundle branch block,
complete atrioventricular block, transcatheter closure

PP-754
A treacherous path in the CATH LAB to reach the goal
Shefali Yadav, Amit Misri, Pankaj Bajpai and Akriti Gera
Department of Pediatric Cardiology, Medanta, The Medicity, Gurgaon,
India

Background and Aim: Congenital systemic venous anomalies are
known to surprise pediatric cardiologists in catheterization lab as
well as in operation theatre if they are undetected or misdiagnosed.
Here, we report an unexpected Inferior vena cava (IVC) anomaly
complicating Atrial Septal Defect (ASD) device closure in a case
otherwise thought to be straight-forward.
Method: A six year old child with 11 mm secundum ASD (left to
right shunt) with right sided volume overload with apparently
adequate rims (Poor transthoracic acoustic windows) was taken
for device closure with Trans esophageal echocardiography
(TEE) guidance under general anesthesia. Pre- procedure Echo
had shown apparent patent intrahepatic Inferior Vena cava drain-
ing into Right atrium.
Right Femoral venous access was first attempted, however there
was inability to pass the guide wire. On contrast injection, the
drainage into IVC was blocked with drainage via paravertebral
plexus. Left femoral side puncture encountered a similar issue with
contrast showing hemi-azygous continuation and drainage into
right sided superior vena cava.
Results: This landed us in a conundrum and a quick decision of
device closure via right internal jugular vein was taken.
Through Trans jugular route we could identify that Hepatic seg-
ment of IVC was however patent and draining normally into RA,
hence masquerading itself from detection on routine echocardiog-
raphy. It, then took almost 2 hours to place the wire in a pulmo-
nary vein after a lot of attempts andmaneuvers. Finally with help of
internal mammary artery (IMA) catheter we were able to place the
wire in left upper pulmonary vein, just before we were about to
abandon the procedure. Subsequently, we succeeded in deploying
Amplatzer 16mm septal occluder.
Conclusions: Although rare, the possibility of IVC anomaly exists
even if a well patent, normal calibre hepatic segment of IVC is
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visualized on transthoracic echocardiography. Trans-jugular
venous approach for device closure of ASD may not be as easy
as it is thought but should be considered in such cases.

Keywords: Atrial septal defect device closure, Interrupted IVC

PP-755
Post-operative complication after percutaneous atrial
septal defect closure with gco device in a pediatric popu-
lation: a multicentric Italian experien
Silvia Teresa Scalera1, Alessandra Pizzuto2, Mario Giordano3,
Giampiero Gaio3, Maria Giovanna Russo3, Gianfranco Butera1,
Mara Pilati1, Martino Cheli5, Maurizio Marasini5, Roberto Formigari5,
Biagio Castaldi4, Domenico Sirico4, Francesco Prati4, Giovanni
Di Salvo4 and Giuseppe Santoro2
1Ospedale Pediatrico Bambino Gesù, Rome, Italy; 2Fondazione Gabriele
Monasterio, Massa, Italy; 3Ospedali dei Colli, Naples, Italy; 4Woman’s
and Child’s Health Department, Padua University, Padova, Italy;
5IRCCS Istituto Giannina Gaslini, Genoa, Italy

Background and Aim: This multicenter observational study assessed
the post-operative complications of the GORE® Cardioform
ASDOccluder (WLGore & Associates, Flagstaff, AZ). This device
has theoretical advantages over other commercialized devices due
to its softness and anatomical compliance. Our aim was to evaluate
short- and medium-term post-operative complications after per-
cutaneous ASD closure with GCO in a pediatric population.
Method: We enrolled 250 patients with ASD submitted to trans-
catheter closure from January 2020 to October 2023 at four
high-volume Italian Pediatric Cardiology centers. Primary end-
point was safety in post-operative follow-up. We have analyzed
post procedure complications such as device-related thrombosis,
device-related infective endocarditis and tachy/brady-
arrhythmias.
Results: Patients’ age and weight media were 10,9 years (median
8.9, IQR 5-10,25) and 33,18 kg (median 25 Kg, IQR 19,7-
42), respectively. Median ASD diameter was 25,5 mm (IQR
15-22), resulting in QP/QS of 2,4 (median 2,25, IQR 1,3-3,11).
After device deployment, three (1,2%) patients developed tran-
sient junctional rhythm treated with corticosteroid therapy.
One of them needed a short course of Flecainide for atrial ectopic

tachycardia. No tachy/brady-arrhythmias were recorded at fol-
low-up. Four patients (1,6%) developed transient atrio-ventricular
block. Six patients (2,4%) needed surgical device retrieve; three
rescue surgery due to device embolization, one patient underwent
to elective surgery for new-onset tricuspid valve regurgitation.
Two patients experienced device thrombosis. The patient with
early onset underwent surgical management through device
removal, while the other patient, diagnosed with thrombosis at
the 1-month follow-up, was managed with medical therapy
involving anticoagulation, leading to resolution after two months
of treatment. In two patients (0,8%), non-hemodynamically sig-
nificant pericardial effusion was observed, which resolved follow-
ing corticosteroid therapy.
In summary, post-operative complications were observed in 6.8%,
of which only 2.8% required surgery. No device-related infective
endocarditis was recorded at follow-up.
Only 2.8% of patients experienced arrhythmic complications, and
all resolved without the need for device removal. Device throm-
bosis and pericardial effusion were observed in both, each in 0.8%
of patients.
Conclusions:The transcatheter closure with Gore Cardioform ASD
Occluder demonstrates a low rate of post-operative complications,
with only a few patients requiring device removal surgery.

Keywords: ASD, GSO, percutaneous, device, post-operative
complications.

PP-756
Cardiac catheterization in low weight infants: Experience
of a single center
Silvia Teresa Scalera, Mara Pilati, Micol Rebonato, Enrico Piccinelli,
Marco Masci, Marco Campanale, Patrizio Moras, Alessandra Toscano,
Lorenzo Galletti and Gianfranco Butera
Cardiology, Cardiac Surgery and heart Lung Transplantation; ERN
GUARD HEART: Bambino Gesù Hospital and Research Institute,
IRCCS, Rome Italy

Background and Aim: In the last 10 years improvements in technical
equipments and skills in catheterization laboratories allowed per-
cutaneous treatment of patients with increasingly lower body
weight. In literature only few reports describe what kind of inter-
ventional procedures are feasible in patients weighing less than 2
Kg and their results.Aim of our study is to describe all the percuta-
neous procedures performed in our center in patients weighing less
than 2 Kg.
Method: All cardiac catheterizations and medical reports of patients
undergoing percutaneous procedures with a weight less than 2 Kg,
in the period from 2018 to 2023, were retrospectively
reviewed.We collected all data including cardiac diagnosis,type
of procedure,complication rate and we compare them with the
CRISP score.
Results: In our center from 2018 to 2023, 38 patients weighing less
than 2 Kg underwent a percutaneous procedure.All the patients
were premature, with a median gestational age of 33 weeks
(IQR 30-35 weeks), median weight was 1.7 Kg (range min-
max 720 g-2 Kg),and median age at catheterization was 14 days
(IQR 2-25 days).Diagnosis was:patent ductus arteriosus (39%),
critical aortic valve stenosis (13%), truncus arteriosus (5%), critical
pulmonary valve stenosis (5%), tetralogy of Fallot with pulmonary
atresia (10%) and miscellaneous (38%). Intended procedures were:
duct closure (39%), balloon valvuloplasty (23%), ductal stenting
(13%), interatrial stenting (5%), pericardiocentesis (5%), percutane-
ous pulmonary banding (2%) one diagnostic procedure (2%), one
Rashkind procedure (2%) and one central venous stenting (2%).
Successful procedure rate was 97%,one interatrial stenting failed
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figure 1

patent intrahepatic IVC seen, hence no suspicion of interrupted IVC prior to taking patient to 
Cath lab
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and atrial septostomy was performed instead. Procedural compli-
cations occurred in 3 patients (8%):one inferior vena cava dissec-
tion,one pericardial effusion and one stent displacement.None of
these complications needed surgical treatment. Our population
complication rate was slightly lower than that calculated with
CRISP score (10.3%). Need for transfusion was registered in 26
patients (68%). At a median follow up of 30 months (IQR 3-26
months)10 patients died for comorbidities related to prematurity,
5 patients underwent another percutaneous procedure and 1
needed a surgical procedure.
Conclusions: In our experience, cardiac catheterization in children
weighing less than 2 Kg is usually interventional, has a high pro-
cedural success rate with a complication rate lower than that pre-
dicted with CRISP score.

Keywords: low weight infants, CRISP score
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Developing a CMR-guided cardiac catheterization pro-
gram: Challenges and initial experience
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Veronica Bordonaro2, Davide Curione2, Paolo Ciliberti1,
Paolo Ciancarella2, Mattia Privato2, Francesca Iodice3,
Carmelita Varano3, Paolo Tomà2, Aurelio Secinaro2 and
Gianfranco Butera1
1Cardiology, Cardiac Surgery and heart Lung Transplantation; ERN
GUARD HEART: Bambino Gesù Hospital and Research Institute,
IRCCS, Rome Italy; 2Department of Imaging, Bambino Gesù-
Children’s Hospital IRCCS, Rome, Italy; 3Department of Anesthesia
and Critical Care, Bambino Gesù Children’s Hospital (IRCCS), Rome,
Italy

Background and Aim:Congenital Heart Disease (CHD) affects a sig-
nificant number of newborns. Long-term survival to adulthood is
common with current medical and surgical treatments. Current
radiographic techniques hinder effective interventions due to poor
soft tissue visualization, prolonged procedures and increased radi-
ation exposure. Traditional methods for assessing hemodynamics,
like thermodilution and Fick’s principle face inaccuracies. In con-
trast CMR’s velocity-encoded phase contrast accurately measure
stroke volume, informing diagnoses and treatment decisions.
This study aims to validate the efficacy of calculating cardiac output
and vascular resistance by integrating invasive hemodynamic val-
ues with MRI-derived flows. We seek to establish the safety and
feasibility of combining cardiac catheterization and CMR to min-
imize radiation exposure in CHD.
Method: A cardiac catheterization was performed in a suite
equipped with a 1.5 T CMR scanner. A CMR-compatible mon-
itor was used to mirror the scanner display for in-room catheter
visualization. A single lumen balloon wedge-pressure end-hole
catheter, a pigtail catheter and the Emery Glide Straight tip MR
Wire were used for all cardiac catheterizations. Cardiac and pul-
monary index were computed using both Fick’s method and
MRI.
Results: Fifteen patients underwentMRI-guided cardiac catheteri-
zation between May 2022 and November 2023. The diagnosis
were 6 univentricular hearts and 9 primitive cardiomyopathies.
The median age was 10 years (IQR 7-19,5y) and median body
weight was 40 Kg(IQR27,5-57 Kg). Median cardiac index was
2,65 L/min/m2 (IQR 2,45-3,02) by CMR flow vs. 3 L/min/
m2 (IQR 2,7-3,9; p=0,7) by Fick methos. Median PVR was

1,9 WUmq (IQR1,45-2,47) by CMR flow vs. 1,9WUmq
(IQR1,6-2,1; p=0,04) by. Fick method. The procedural success
rate was 93,3%, with a median total procedural time of 122
minutes. No complications occurred.
Conclusions: This study contributes to the ongoing validation of
hemodynamics measurement acquired through CMR. The uti-
lization of CMR evaluations proves to be instrumental in enhanc-
ing the reproducibility of hemodynamic assessments within CHD
population. The determination of pulmonary vascular resistance
(PVR) remains crucial for risk stratification in CHD, impacting
intervention decisions. The demonstrated reliability of CMR
measurement in this context suggests promising potential for
improving the management of congenital heart disease.

Keywords: CMR-cardiac catheterization, congenital, PVR

PP-758
Percutaneous pulmonary artery banding: An alternative to
surgery in high-risk patients
Silvia Teresa Scalera, Mara Pilati, Enrico Piccinelli, Micol Rebonato and
Gianfranco Butera
Cardiology, Cardiac Surgery and heart Lung Transplantation; ERN
GUARD HEART: Bambino Gesù Hospital and Research Institute,
IRCCS, Rome Italy

Background and Aim: Pulmonary artery banding procedure is a pal-
liative approach for patients with pulmonary high flow and/or pul-
monary hypertension. In low weight infants, surgical treatment is
considered high-risk in terms of mortality and morbidity.In liter-
ature some reports described a percutaneous approach with the use
of microvascular plug (MVP).Aim of our study is to describe the
use of MVP for percutaneous pulmonary banding in two infants
weighing less than 2 Kg.
Method: Characteristics of two patients with complex congenital
heart disease undergoing percutaneous pulmonary banding were
collected.
Results: Patient 1 had a diagnosis of truncus arteriosus,with ven-
tricular septal defect and a pseudoaneurysm of the right ventricle.
After collegial discussion, a percutaneous approach was chosen,
involving the implantation of microvascular plugs (MVP,
Medtronic) in the right and left pulmonary arteries
(PA).Procedure, performed at a weight of 1.1Kg,consisted in
implantation of two devices (MVP7Q-MVP5Q) in the left PA
and one device in right PA(MVP8Q).No complications
occurred.One month later at the weight of 1.6Kg,because of
the persistence of right pulmonary overflow, the 9 mm right
device was percutaneously retrieved, and a surgical right PA band-
ing was performed, leading to an improvement in infant’s condi-
tion. This allowed the attainment of an optimal weight (2,5Kg) for
corrective surgery, during which one device was easily removed
while that positioned distally in the left PA was left in site. One
month after surgical correction, cardiac catheterization showed
severe reduction of the flow in the left lower lobe through the
MVP5Q.A successful dilation and opening of the device was per-
formed by using 6x20mmMustang balloons leading to a perfectly
non-obstructed PA flow.
Patient 2 had a diagnosis of hemi-truncus causing a left pulmonary
high flow state.Surgery was deemed not feasible because of the low
weight (2Kg) and comorbidity so we perfomed a percutaneous
MVP implantation(MVP7Q) in the left PA with optimal result
(doppler-gradient of 60 mmHg and good distal flow) and a rapid
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clinical improvement of the infant.During follow-up, she devel-
oped severe diffuse bronchial-tracheal-malacia and shewas consid-
ered for palliative care and died 6 months later.
Conclusions: Percutaneous banding with MVP is a feasible pro-
cedure in selective cases.Larger experience and longer follow-up
is needed.

Keywords: Pulmonary banding, MVP, low-weight
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Emergency re-opening of completely closed ductus
venosus - case report of an 890g premature newborn with
total anomalous pulmonary venous connection
Simon Schmid1, Michael Hofbeck1, Norbert Braun1,
Christian Schlensak2, Migdat Mustafi2, Ralf Rauch3,
Johannes Nordmeyer1 and Jörg Michel1
1Department of Pediatric Cardiology, Pulmology and Intensive Care,
University Children’s Hospital Tübingen, Germany; 2Department of
Thoracic and Cardiovascular Surgery, University Hospital Tübingen,
Tübingen, Germany; 3Pediatric Department of Rems-Murr Hospital,
Winnenden, Germany

Background and Aim: In patients with infracardiac TAPVC pulmo-
nary venous blood is collected in a vertical vein passing into the
abdomen. In the majority of cases the vertical vein drains into
the portal vein. Patency of ductus venosus (DV) is essential then
to bypass the liver. Closure of the DV results in severe obstruction
of pulmonary venous blood flow.
Method: We present an 890g premature baby (28th week of ges-
tation) with infracardiac TAPVC following spontaneous closure of
DV. As surgical correction was no option because of the prema-
turity, emergency stenting of DV was attempted.
Results: At the age of 15 days the child was referred from an exter-
nal hospital with infracardiac TAPVC and evidence of rapidly
progressive obstruction of the DV. On admission Doppler-ultra-
sound revealed complete closure of the DV. Residual patency had
been documented immediately prior to referral. Following percu-
taneous access via the right jugular vein using a 4 Fr sheath the DV
was probed with a 2.7F micro catheter under sonographic guid-
ance. After placement of a 0.018” wire via the portal vein to
the pulmonary veins a bare metal coronary stent (3.5mm/
13mm) was successfully implanted. Because of in-stent stenosis
the stent was redilated 5 weeks later with a 6mm balloon. Due
to proximal obstruction of the stent by liver tissue, the stent was
extended using a second stent (bare metal, 6mm/15mm). At the
age of 13 weeks (weight 2.1 kg) surgical repair with connection
of the pulmonary vein confluence to the left atriumwas performed
successfully. The DV was closed interventionally 2 weeks later
using a 6mm vascular plug.
Conclusions: In extremely low birth-weight infants with infracar-
diac TAPVC stenting of DV is a feasible palliative approach to
postpone surgical repair. To the best of our knowledge, our case
describes the smallest infant treated by DV stenting. Access via the
right internal jugular vein offers the best route for interventional

procedures involving the DV even in premature patients. All 4
interventions in our patient were performed via this route without
complications. Following surgical repair, interventional closure of
the DV is necessary to prevent portosystemic shunting.

Keywords: TAPVC, stenting, ductus venosus, extremely low
birth-weight infant
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Aortic coarctation stenting – two decades of experience
Stasa Krasic1, Jovan Kosutic2, Sergej Prijic1, Vesna Topic3, Igor Krunic4

and Vladislav Vukomanovic2
1Cardiology Department, Mother and Child Health Institute of Serbia;
Radoja Dakica 6-8, Belgrade, Serbia; 2University of Belgrade, Faculty of
Medicine, Belgrade, Serbia; 3Radiology Department, Mother and Child
Health Institute of Serbia; Radoja Dakica 6-8, Belgrade, Serbia;
4Anesthesiology Department, Mother and Child Health Institute of
Serbia; Radoja Dakica 6-8, Belgrade, Serbia

Background and Aim:Coarctation of the aorta (COA) is a congenital
cardiac anomaly accounting for 4% to 7% of all congenital heart
disease. Intravascular stent therapy for COA has gained acceptance
as a primary option for treating native and recurrent COA in ado-
lescents and adults.
Method: Retrospective analysis included 27 patients with aortic
coarctation stenting performed at Mother and Child Health
Institute of Serbia between 2000 and 2023. Before the COA stent-
ing, computed tomography (Figure 1A) or cardiac nuclear mag-
netic resonance was performed.
Results: The study included 19 males (13.4±4.4 age; body weight
51.8±15.1 kg). Previous aortic coarctation operations and balloon
angioplasty were performed in 13% and 43.5% of patients.
Echocardiography findings before the procedure point out an
aortic coarctation pressure gradient of 60 (IQR 53.5 – 68.5) and
aortic diameter on a diaphragm of 14 mm (IQR 12.2 – 15.0
mm). Near aortic interruption has been seen in % of patients
(Figure 1B,C). Manometric examinations before the procedure
showed an average peak-to-peak gradient of 38.5±13.9 mmHg.
Cheatham platinum (CP) stents were used in 17/27 patients
(Figure 1D,E,F), while covered CP stents were used in 37%.
Manometric measurements after stenting pointed out a significant
decrease in peak-to-peak gradient (38.6±18.9 vs. 9.5±11.9
mmHg; p < 0.001). Complications were not observed during
the intervention. The follow-up period was 34 mounts (IQR
9.5–71).
Stent re-dilatation required 10 patients. Patients who required
stent re-dilation were younger than patients who did not require
re-dilatation (12.2, IQR 9–13.4 vs. 14, IQR 11.5–16 years; p =
0.04). Additionally, this cohort had a narrower median aortic
diameter on a diaphragm compared to the rest of the patients in
the group (12.6±0.9 vs. 14.4±1.4 mm; p = 0,03). Re-dilatation
was performed after a median of 30 mounts (IQR 16.5 – 38.5).
In one patient, stent in-stent was placed (CP stent – Z-MED bal-
loon 22 mm) (Figure 1G,H,I).
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Conclusions:COA stenting is a safe and successful procedure to treat
native and recurrent COA in adolescents and adults. The need for
re-dilatation is more common in young children and those with a
smaller diameter of the aorta on the diaphragm.

Keywords: aortic coarctation, stenting, stent re-dilatation
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Congenital descending aorta to right atrial fistula:
Transcatheter embolization of a very rare anomaly with
PFM coils
Stefanos Despotopoulos, Sotiria Apostolopoulou, Panagiotis Zachos,
George Vagenakis, Alexandros Tsoutsinos, Anastasios Chatziantoniou,
Eumorfia Ladopoulou and Spyridon Rammos
Onassis Cardiac Surgery Center, Athens, Greece

Background and Aim: Communications between the aorta and the
right and left atria are uncommon anomalies and usually involve
the ascending aorta either in the form of congenital coronary cam-
eral fistulae or acquired connections associated with aortic dissec-
tion and endocarditis. Fistulous malformation from the descending
aorta is very rare and has only been described in 3previous reports,
connecting to the right atrium, left atrium or the superior vena
cava, azygos vein and the innominate vein.
Method: We present a 7-month-old 5.6kg girl with trisomy-21
presented to our hospital with tachypnea and failure to thrive.
On echocardiography, she had a moderate 10mm secundum atrial
septal defect, a small 4mmhighmuscular ventricular septal defect, a
small PDA, severe right ventricular dilation and high-velocity con-
tinuous flow entering the RA with 70mmHg gradient. An abnor-
mal tortuous vessel was depicted originating from the descending
aorta below the isthmus, while Doppler interrogation of the tricus-
pid regurgitation and the flow through the ventricular septal defect
indicated systemic pulmonary artery pressures.
Results: Angiography depicted the continuous flow vessel with
multiple stenotic and dilated parts originating from the descending
aorta just below the isthmus and, after a long tortuous course,
entering the right atrium (1A-B). After entering the fistula from
the right atrial opening, a 5x4mmNit-Occlud coil systemwas used
in order to achieve a complete occlusion without complications
(1C). The PDA was addressed at a next session after patient’s short
term post intervention significant improvement and satisfactory
weight gain (1D). Due to the elevated, albeit improved, pulmo-
nary artery pressures, the presence of trisomy 21 which may accel-
erate pulmonary vascular disease and the patient’s small size
rendering interventional closure of her septal defects difficult,
the patient few months later underwent surgical closure of her

intracardiac defects with a benign postoperative course. Her 3-year
clinical and echocardiographic follow-up, demonstrated no
pathology.
Conclusions: In summary, this is the first literature report of a
descending aorta to right atrial fistula in conjunction with atrial
and ventricular septal defects and PDA in a trisomy 21 infant,
which caused rapid increase of pulmonary vascular resistance
and was successfully occluded by transcatheter placement of
Nit-Occlud coil system.

Keywords: Aorta to right atrial fistula, transcatheter occlusion

PP-762
Interventional treatment options for neonatal aortic
thrombosis
Svea Kleiner, Liudmila Belevskaia and Christoph Happel
Department of Pediatric Cardiology and Intensive Care, Hannover
Medical School, Hannover, Germany

Background and Aim: Neonatal aortic thrombosis, a rare and life-
threatening condition, lacks standardized treatment guidelines,
especially in cases with end organ failure. We present a case of a
10-day-old neonate with major aortic thrombosis successfully
treated using local recanalization and rtPA. Here, we share our
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Figure 1.

Figure 1. A) CT finding of aortic coarctation; B,C) Aortic coarctation stenting in patient with near 
aortic coarctation; D,E,F) Aortic coarctation stenting with covered CP stent; G,H,I) Stent in-stent 
technique in the treatment of aortic coarctation.

Figure 1

Frontal (1A) and lateral (1B) projection of descending aortogram depicting a very tortuous 
vessel with many stenotic and dilated portions originating just below the isthmus and entering 
the right atrium (arrow). (1C) Lateral projection of descending aortogram 4 months after the 
fistula closure showing complete occlusion of the fistula by the placed Nit-Occlud coil system 
with a very narrow tract (arrow) from the ampulla of the fistula to the coil. The arrowhead points 
to the patent ductus arteriosus. (1D) Lateral projection of descending aortogram after the patent 
ductus arteriosus closure depicts the Nit-Occlud coil system in the occluded fistula with the 
narrow tract leading to it and the placed Nit-Occlud coil system above it occluding the patent 
ductus arteriosus.
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experience with off-label thrombectomy devices applicable in this
patient group.
Method: Complex interventional thrombectomy and local rtPA.
Results: A previously healthy 10-day-old neonate presented with
severe dehydration, acute systolic heart failure, marked metabolic
acidosis and absent lower extremity pulses. Echocardiography
revealed no coarctation but indicated spontaneous major aortic
thrombosis with diminished pulsatile flow to the iliac arteries.
Due to the patient’s critical overall condition and advanced end
organ failure, we decided to proceed with interventional throm-
bectomy. Angiography confirmed complete thrombotic obstruc-
tion of the abdominal aorta distal to the superior mesenteric artery
with diminished renal perfusion extending into both iliac arteries.
During the procedure, we used the Amplatzer Piccolo PDA
occluder and an Amplatzer Vascular Plug II (AVP II) in combina-
tion with a long 5F sheath from the right iliac artery. However, the
Piccolo PDA occluder was not practical for thrombus removal in
our case due to mechanical instability. Thrombectomy was com-
pleted using AVP II (6/8 mm). After aspiration of thrombotic
material, local rtPA administration and balloon angioplasty of
the vessels, angiography revealed residual thrombotic material in
both iliac arteries. Thus, we initiated one course of systemic
rtPA therapy, resulting in mild puncture side bleeding managed
conservatively. The patient’s overall clinical condition improved
immediately post-recanalization. Anticoagulation was continued
with heparin and aspirin. The patient was discharged on day 14
with recovered renal function. Partial thrombosis of the right iliac
artery with adequate peripheral perfusion was still noted. A com-
prehensive coagulopathy evaluation will follow.
Conclusions: Interventional thrombectomy is a safe, feasible alter-
native to surgery for neonatal aortic thrombosis with end organ
failure. Given small vessel sizes, on-label thrombectomy devices

are not practical in this patient group. Despite being mentioned
in an earlier case report, the Amplatzer Piccolo PDA occluder’s
mechanical instability limited its utility. In our case, off-label use
of AVP II proved more effective in a case with more organized
thrombotic material.

Keywords: Neonatal aortic thrombosis, Interventions in new-
born, Embolectomy device, Angioplasty
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Who is behind the scene ?— coarctation of aorta presenting
as dilated cardiomyopathy: An unusual presentation of
CO-A
Tahmina Karim, Mohammad Tariqul Islam, Shakhawat Alam and
Lipika Dey
Department of Pediatric Cardiology, BSMMU, Dhaka, Bangladesh

Background and Aim: Coarctation of aorta is a congenital cardiac
malformation, characterized by the narrowing of the aorta extends
from discrete isthmus obstruction to tubular hypoplasia of the
entire aortic arch. Symptoms depends upon the severity of coarc-
tation, timing of progression and adequacy of collateral circulation.
Coarctation in infancy presented with congestive heart failure.We
observed during infancy and early childhood presented as dilated
cardiomyopathy. Our report highlights unusual presentation of
coarctation of aorta as DCM.
We presented that before label any patient as idiopathic dilated
cardiomyopathy, we must exclude all possible specific causes of
dilated cardiomyopathy because such type of cardiomyopathies
are curable and very rewarding like our patient.
Method: it is an prospective observational study.
Results: A 3 year-old boy weighing 10kg admitted with the com-
plaints of respiratory distress since 1month of age along with poor
feeding, diaphoresis and not gainingweight.With this hewas diag-
nosed as a case of DCM at his 3moth of age. But he lost follow up.
He presented with tachycardia, tachypnea, Blood pressure was
110/60 mmHg in upper limb and 90/50 mmHg in lower limb.
Femoral pulses were weaker with radio femoral delay. Bilateral
basal crepitations and liver was palpable, 4 cm. Precordium exami-
nation revealed hyper dynamic precordium with shifted apex beat
at left 5th intercostals space, Gallop rhythm was present and grade
2/6 systolic ejection murmur heard in the left 2nd intercostals area.
CXR revealed cardiomegaly with pulmonary edema.
Echocardiogram showed markedly dilated left ventricle, left atria
with EF 22% with mild AR, mild TR. Severe coarctation of aorta
with GDT of 74 mmHg. Co-A segment was 2.6 mm. Stabilizing
the patient, Cardiac catheterization done and showed that pre Co-
A pressure was 98/61/73 mmHg and post Co-A pressure was75/
57/63 mmHg. Both Aortic valve and coronary artery were nor-
mal. So, DCM presumably resulting from the isolated coarctation
of aorta. After successful Coarctoplasty pre –Co-A GDT was 88/
55/73 mmHg and post GDT was 84/57/63 mmHg.LV function
improved gradually with EF 32%.
Conclusions: With these, we presented that before we label any
patient as idiopathic dilated cardiomyopathy, we must exclude
all possible specific causes of dilated cardiomyopathy.

Keywords: Coarctation of Aorta, DCM
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Figure 1

Multistep interventional thrombectomy comparing devices
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PP-764
Use of devices during pediatric cardiac catheterization does
not cause higher complication rates, but sheath size does
Liesa Stadshouders, Gert Van Den Berg, Ingrid Van Beynum,
Michiel Dalinghaus and Thomas Krasemann
Department of Pediatric Cardiology, Sophia Children’s Hospital,
ErasmusMC Rotterdam, Netherlands

Background and Aim: Complication rates in pediatric cardiac cath-
eterization vary dependent on the intervention carried out. This
study assesses if the of location of the intervention (intra- or
extra-pericardial) and if the use of any device has an influence
on complication rates.
Method: In this retrospective cohort study we compared the data of
1042 cardiac catheterizations in children with structural heart dis-
ease between 2010 and 2018. Major and minor complications
were analyzed.
Results: 475 were diagnostic and 567 were interventional proce-
dures. 97 (9,3%) complications were recorded in all procedures.
There was no significant difference between intrapericardial inter-
ventions and extrapericardial interventions regarding complica-
tions, p=0,476). The use of devices showed a lower
complication rate compared to interventions without device use
(p=0,027). Larger sheath size related to body size is positively cor-
related with higher complication rates (OR 1,12 (1,00-1,25);
p=0,044).
Conclusions:Neither the location of the intervention nor the use of
devices were correlated with higher complication rates. A rela-
tively large sheath size is a risk factor for complications.

Keywords: pediatric cardiac catheterization, complications,
sheath size, devices
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Patients undergoing aortic ARCH surgery show different
brain oxygen saturation patterns during surgery
Maria C Escobar Diaz1, Debora Cañizo Vázquez2, Pia Cassanello1,
Alba Rivas Piorno2, Flavio Zuccarino3, Marta Pérez Ordóñez4, Marta
López Viñals5, Stefano Congiu6, Joan Sánchez De Toledo1 and Marta
Camprubi Camprubi2
1Department of Cardiology, Hospital Sant Joan de Deu, Barcelona,
Spain; 2Department of Neonatology, Hospital Sant Joan de Deu,
Barcelona, Spain; 3Department of Radiology, Hospital Sant Joan de Deu,
Barcelona, Spain; 4Department of Psychology, Hospital Sant Joan de
Deu, Barcelona, Spain; 5Department of Anesthesia, Hospital Sant Joan
de Deu, Barcelona, Spain; 6Department of Cardiovascular Surgery,
Hospital Sant Joan de Deu, Barcelona, Spain

Background and Aim: During aortic arch surgery, the aortic clamp
may influence cerebral perfusion and oxygenation. Little is known
about the actual brain oxygenation (BO) during surgery and the
resulting neurodevelopmental consequences.
We aim to analyze BO patterns measured by intraoperative near-
infrared spectroscopy (NIRS) in a cohort of newborns undergoing
aortic arch repair and evaluate their impact on the mid-term neu-
rodevelopmental outcome.
Method: Newborn patients who underwent aortic arch surgery
between 2017-2023 were included. Patients with hypoplastic left
heart syndrome and with known neurological abnormalities were
excluded. Arch hypoplasia (AH) was defined as z-score –2 at

transverse arch measured by CT-scan. Cerebral oxygen saturation
was measured intraoperatively using NIRS. Some somatic and
brain damage biomarkers were analysed perioperatively.
Neurodevelopmental outcome was assessed at 2 years using
Bayley´s and Vineland tests.
Results:We included 33 patients (19 male), 20 with AH (transverse
arch mean z-score –3). Patients had simple coarctation (CoA) (4),
CoA+AH (12), CoA+ventricular septal defect (10), complex CoA
(with other congenital heart disease) (3), and interrupted aortic
arch (IAA) (4). Mean age at surgery was 12 days, mean weight
was 3227gm. Eight patients were corrected via sternotomy and
cardiopulmonary bypass (CPB), and 25 by thoracotomy. The
average aortic clamp time was 12 min. In terms of intraoperative
neuromonitorization, BO was lower in patients under CPB, espe-
cially those with IAA.No differences were found among groups of
CoA or among those with and without AH. Patients without CPB
and those with uncomplicated CoA had lower lactate levels after
surgery. Fifteen patients had neurodevelopmental tests at 2 years,
and only one experienced moderate compromise. While there
were no statistically significant differences in Bayley´s score,
patients with simple CoA performed better. However, due to
our small sample size, we could not demonstrate important
differences in neurodevelopment among patients with simple
CoA and the other groups, or in those with HA, and also in those
with or without CPB. Finally, we found no correlation between
BO during surgery and neurodevelopmental outcome.
Conclusions: In our cohort, patients with IAA and those who
required CPB have lower BO saturations intraoperatively, but this
was not correlated with neurodevelopmental scores.

Keywords: Aortic arch, neurodevelopment, brain oxygenation
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Listen properly: What did chd patients and their relatives
report about the onset of the corona pandemic in
Germany? A nationwide analysis
Olivia Nasri1, Paul Christian Helm1, Vladyslav Onyshchenko1,
Ulrike Bauer1 and Constanze Pfitzer2
1National Register for Congenital Heart Defects, Berlin, Germany;
2Department of Congenital Heart Disease-Pediatric Cardiology,
Deutsches Herzzentrum der Charité, Berlin, Germany

Background and Aim: Patients with CHD and their families are
already impacted by the CHD in their daily lives due to the often
severe congenital disease. When the Corona pandemic broke out
in early 2020, those affected were confronted with a new threat of
a global pandemic that was completely unknown to people in
Europe, but especially in Germany. In order to gain a more
detailed insight into the issues that chronically ill people and their
relatives face in such an exceptional situation, a nationwide online
survey was conducted to shed some light on the situation and to be
better prepared in future comparable situations.
Method: The survey was conducted online by the German
National Register for Congenital Heart Defects. Study participants
were invited to participate by e-mail. A total of 3,558 patients were
included in the statistical analyses (53% female).
Results: Survey participants were given the opportunity at the end
of the questionnaire to describe their perceptions and experiences
of the Corona pandemic. Of the 3,558 study participants, 565
(15.9%) provided such additional qualitative information (56.8%
female). In comparison, this opportunity to express opinions
was used primarily when amoderate or complex CHDwas present
[no qualitative responses: simple CHD (27%), moderate CHD
(36.6%), complex CHD (29.1%), other CHD (7.3%); qualitative
responses: simple CHD (19.6%), moderate CHD (34.9%),
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complex CHD (37.9%), other CHD (7.6%)]. The 565 study par-
ticipants most frequently (30.4%) reported insufficient information
about Corona in the context of CHD, with worries (24.1%) the
second most commonly reported, closely followed by explicitly
expressed fears related to Corona (23.2%).
Conclusions: Lack of information, concerns, and fears were themost
frequently mentioned issues related to the Corona pandemic. On
the one hand, this may be explained by the actual lack of informa-
tion at the beginning of the Corona pandemic; on the other hand,
a good and regular exchange between doctor and patient should
prevent uncertainties, worries and fears, especially among chroni-
cally seriously ill patients, even in crisis situations. To do this better
in the future, strategies for patient communication in times of crisis
such as a global pandemic should be developed to increase patient
safety.

Keywords: CHD, online survey, COVID-19, Corona pandemic
in Germany
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What do chd patients and their relatives report after one
year of corona pandemic in germany? A nationwide
analysis of qualitative responses
Olivia Nasri1, Paul Christian Helm1, Vladyslav Onyshchenko1,
Ulrike Bauer1 and Constanze Pfitzer2
1National Register for Congenital Heart Defects, Berlin, Germany;
2Department of Congenital Heart Disease-Pediatric Cardiology,
Deutsches Herzzentrum der Charité, Berlin, Germany

Background and Aim: Patients with CHD and their families are
already impacted by the CHD in their daily lives. Even one year
after the start of the Corona pandemic, those affected faced major
challenges from the global pandemic. In order to gain a more
detailed insight into the issues that chronically ill people face in
such an exceptional situation, a nationwide online survey was con-
ducted to shed some light on the situation and to be better pre-
pared in future comparable situations.
Method: The survey was conducted online by the German
National Register for Congenital Heart Defects (NRCHD).
Study participants were invited to participate by e-mail. A total
of 3,179 patients were included in the statistical analyses (52.6%
female).
Results: Participants were given the opportunity at the end of the
questionnaire to describe their perceptions and experiences of the
Corona pandemic. Of the 3,179 study participants, 615 (19.3%)
provided such additional qualitative information (51.4% female).
In comparison, this opportunity to express opinions was used pri-
marily when a moderate or complex CHD was present
[no qualitative responses: simple CHD (14.4%), moderate CHD
(40.1%), complex CHD (36.5%), other CHD (9.1%); qualitative
responses: simple CHD (14.6%), moderate CHD (35.3%), com-
plex CHD (43.1%), other CHD (7%)]. Most frequently (26%),
the 615 study participants reported insufficient information about
Corona in relation to CHD, vaccinations (24.1%) were the second
most frequently mentioned topic, closely followed by the topic of
the often perceived insufficient prioritisation of CHD patients in
everyday (medical) life during the Corona pandemic (23.4%).
Conclusions: Lack of information, vaccination, and prioritization
were the most frequently mentioned issues related to the
Corona pandemic. While concerns and fears were the most

frequently mentioned topics in a survey of NRCHD patients at
the beginning of the Corona pandemic, this changed to protective
measures and the handling of particularly vulnerable patients by
the health system and society. Clear plans, rules and explanations
should be a central part of future pandemic response. In this con-
text, the provision and clear communication of protection options
for particularly vulnerable persons such as the chronically ill still
seems to be expandable in order to increase patient safety and
maintain compliance.

Keywords: CHD, online survey, COVID-19, corona pandemic
in Germany

PP-769
Psychiatric disorders in children and adolescents with
fontan circulation in denmark
Sara Hirani Lau Jensen1, Julie Løye Hejl3, Marlene Briciet Lauritzen5,
Charlotte Ulrikka Rask4 and Vibeke Elizabeth Hjortdal2
1Department of Cardiothoracic Surgery, Rigshospitalet, University of
Copenhagen, Copenhagen, Denmark; 2Department of Clinical Medicine,
University of Copenhagen, Copenhagen, Denmark; 3Department of
Child and Adolescents Psychiatry, Aarhus University Hospital, Aarhus,
Denmark; 4Department of Clinical Medicine, Aarhus University,
Aarhus, Denmark; 5Department of Child and Adolescents Psychiatry,
Aalborg University Hospital, Aalborg, Denmark

Background and Aim: Long-term co-morbidities including neuro-
psychological co-morbidities are common in children with con-
genital heart disease. Miles et al found in a registry study, that
children and adolescents born with a CHD have a greater risk
for psychiatric co-morbidities including anxiety disorder, autism
spectrum disorder, and attention hyperactivity disorder. As the
registries only include patients with psychiatric diagnoses made
by a psychiatrist working in the public service, the results may
potentially only reflect the tip of the iceberg. Many children
and adolescents with somatic diseases such as epilepsy and mental
health difficulties do not receive sufficient help for their mental
health problems.We do not know if patients with CHD andmen-
tal health problems receive sufficient help.
Method: This is a questionnaire study of psychiatric comorbidities
and received help in children and adolescents (age 5-17y) with
complex CHD (Fontan circulation). Children, adolescents, and
their families answer the Development and Well-Being
Assessment (DAWBA) questionnaire and a questionnaire about
receiving help at home. The questionnaires are then rated by three
independent raters and controlled by two specialists in children and
adolescent psychiatry and a consensus psychiatric diagnosis is made.
The results will be compared to the Danish background
population.
We will evaluate the mental help aid that the children and adoles-
cents with both CHD and a psychiatric diagnosis have received.
Results: Results are pending. 22 of 65 Fontan-operated patients
have given informed consent to participate in the study so far.
Of these 22 participants, 15 have answered the psychiatric ques-
tionnaire. A psychiatric diagnosis was found in 9 of the 15 partic-
ipants who answered the psychiatric questionnaire.
Conclusions: Pending on the results this study will answer the ques-
tion if children and adolescents with a complex CHD have a larger
burden of mental health problems than the background
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population and if children and adolescents with both a CHD and a
mental health problem are receiving adequate mental help aid.

Keywords:Congenital Heart Defect, children, adolescents, men-
tal health, psychiatry disorders, screening

PP-770
Emotion regulation strategies in youngsters (8-17 years)
with a congenital heart disease (CHD) in comparison to
healthy controls
Saskia Mels1, Lien Goossens2, Kristof Vandekerckhove3 and Katya
De Groote3
1Ghent University Hospital, Department of Pediatrics, Pediatric
Psychology, Ghent, Belgium; 2Ghent University, Faculty of Psychology
and Educational Sciences, Department of Developmental, Personality and
Social Psychology, Ghent, Belgium; 3Ghent University Hospital,
Department of Pediatrics, Pediatric Cardiology, Ghent, Belgium

Background and Aim: Because of their medical vulnerability,
youngsters with a congenital heart disease (CHD) may experience
more overwhelming emotions while growing up than their
healthy peers. To date it remains unclear whether these youngsters
differ from their healthy peers with regard to the strategies they use
to regulate their emotions. This study examines whether young-
sters with CHD use more maladaptive and less adaptive emotion
regulation strategies (ERS) compared with healthy controls.
Method: A sample of 8 to 17-year-old youngsters who were born
with a CHD (percutaneous and/or invasive surgically corrected)
was recruited (N = 203; 54.2% boys and 45.8% girls) and matched
with healthy controls (N = 229; 52.4% boys and 47.6% girls) with
regard to their age, gender and level of education. All participants
completed self-report questionnaires about the use of emotion
regulation strategies (FEEL-KJ). If the youngsters did not complete
their self-report FEEL-KJ, the parents’ answers on the parent
report FEEL-KJ were consulted.
Results: In line with the hypothesis, a multivariate difference
between both groups was found on the use of Maladaptive
ERS (p ≤.05). Youngsters with CHD (M = 16.53, SD = 4.92)
reported more us of ‘Self-Devaluation’ compared with the control
sample (M = 15.43, SD = 5.16; p =.03). In contrast with the
hypothesis, no multivariate difference was found between both
groups on the use of Adaptive (p =.30) or External ERS (p
=.53). The other four Maladaptive ERS (Giving Up,
Withdrawal, Rumination and Aggressive Actions) showed no dif-
ference between these two groups. Results also show that both
groups did not differ in the use of any of the Adaptive ERS
(Problem Solving, Distraction, Forgetting, Acceptance, Humor
Enhancement, Cognitive Problem Solving and Revaluation).
The remaining three strategies (Social Support, Expression and
Emotional Control) were also not significantly different in both
groups.
Conclusions: Youth with CHD differ from their healthy peers with
regard to their increased use of self-devaluation as ERS. Future
research should further unravel emotional processes in youth with
CHD. Pediatric patients may also benefit from emotion regulation
training in order to strengthen this sample’s wellbeing and to cog-
nitive restructure these self-devaluative thoughts.

Keywords: emotion regulation, youngsters, CHD, matched
healthy controls

PP-771
Pediatric post-pump chorea: Clinical features and
outcomes
Segolene Bernheim1, Fanny Bajolle1, Eugénie Sarda2, Charles
Joris Roux2, Manoelle Kossorotof2, Damien Bonnet1 andOlivier Raisky1
1Congenital and Pediatric Cardiology, Necker-Enfants Malades-M3C,
APHP, Paris, France; 2Neurology Department, Necker-Enfants
Malades, APHP, Paris, France

Background and Aim: Post-pump chorea is a rare and poorly
described complication of heart surgery, particularly with regard
to its therapeutic management and evolution.
Method: Descriptive monocentric retrospective study including all
children with post-pump chorea over a 10 year period (2014-
2023). Clinical presentation, radiological findings, and outcomes
were analyzed based on clinical, biological, and cerebral imaging
data.
Results: Over 10 years, 7059 pediatric cardiac surgeries with
cardiopulmonary bypass (CBP) were performed at Necker hospi-
tal, and 11 patients experienced post-pump chorea (0.15%),
including 5 boys (45%). Median age at the diagnosis of post-pump
chorea was 5.7 years [0.45-9.9]. One patient was premature, and
none had genetic syndroms. Median BMI was low (14.8 [11.9-
17.4]). Six patients had cyanotic heart disease. Six patients (55%)
had previously undergone surgery with CBP. Median CBP dura-
tion and length of stay in the intensive care unit were typical, at 132
minutes [64-362] and 6 days [1-186], respectively. The interval
between surgery and symptom onset was 20 days =[4-64], with
a median duration of 44 days [3-181]. Abnormal movements pri-
marily affected the face (100%) and were often bilateral (82%),
involving the upper limbs (91%) and lower limbs (82%). Initial cer-
ebral MRI did not show recent ischemic lesions. Six patients (55%)
received medical treatment: tetrabenazine (n=2), intravenous
immunoglobulins (n=1), corticosteroids (n=1), L-Dopa (n=1),
cyamemazine (n=1). Chorea persisted beyond 6 months in only
1 out of 11 patients.
Conclusions: Post-pump chorea is extremely rare and can occur
several months after cardiac surgery. Therefore, it is essential to
recognize it. It does not appear to be directly related to surgical
injury or pre- or peri-operative severity criteria. The prognosis
is generally favorable within 6 months following diagnosis

Keywords: Chorea, neurological complications, cardiac surgery,
cardiopulmonary bypass

PP-773
Educational experiences of children with congenital heart
disease
Frank Casey1, Martin Dempster2 and Sharon Millen2
1Wellcome-Wolfson Institute for Experimental Medicine, Queen’s
University, Belfast; 2School of Psychology, Queen’s University, Belfast

Background and Aim:A considerable body of international evidence
exists demonstrating the consistently poor educational outcomes
faced by children with Congenital Heart Disease (CHD).
Children tend to lag further behind as they get older and these
effects last longer term into outcomes in adulthood. It is therefore
vitally important that adequate support is provided at an early stage
in order to facilitate better educational outcomes for this cohort.
The aim of this study was to identify the challenges facing teachers
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and parents of children with CHD in getting the best educational
outcomes in school and to explore how these challenges might be
overcome in order to improve the educational experience for this
population.
Method:Co-productive work was conducted with three groups: (i)
parents of children with CHD (ii) primary school teachers/ class-
room assistants who had experience of teaching children with
CHD and (iii) children and young people aged 11-17 with
CHD. Focus groups/ one-to-one interviews were conductedwith
each group to explore the lived experience, views, and ideas and to
establish the current level of need.
Results: Main challenges for teachers and classroom assistants of
children with congenital heart defects included absenteeism as well
as a lack of information around CHD and how it affects the indi-
vidual child. Parents reported feeling anxious and scared around
leaving the child at school and had concerns as to how their child
would cope academically as well as in a social, emotional, and
physical sense. Building a strong relationship and having frequent
communication between the teacher/ parent/ child was consid-
ered key in alleviating anxiety and promoting a supportive
environment.
Conclusions: Teachers of children with CHD require further sup-
port to include tailored information pertaining to the individual
child updated on a regular basis. Parents require frequent commu-
nication with teachers as to how their child is coping. This infor-
mation will be utilized in the next phase of the research to develop
interventions to support teachers and families and to improve the
overall educational experience for children and young people with
CHD.

Keywords: congenital heart defect, congenital heart disease, edu-
cational challenges, educational outcomes, academic support

PP-775
Mothers, fathers, and the care work of children with con-
genital heart disease
Vladyslav Onyshchenko1, Paul Christian Helm1, Olivia Nasri1,
Ulrike Bauer1 and Constanze Pfitzer2
1National Register for Congenital Heart Defects, Berlin, Germany;
2Department of Congenital Heart Disease-Pediatric Cardiology,
Deutsches Herzzentrum der Charité, Berlin, Germany

Background and Aim: Patients with congenital heart defects (CHD)
are chronically ill and usually need lifelong medical and psychoso-
cial care/support. This makes comprehensive information provi-
sion and communication necessary for the patients themselves,
but also for their families. It has proven effective to involve not
only the patients but also their closest relatives in the treatment
process. Our study focuses on the role of the father in families with
children with CHD. Among other things, we want to clarify the
extent to which the care work of fathers and mothers differs and
the burden is equally distributed or primarily one parent takes over
these tasks.
Method: The survey was conducted online by the German
National Register for Congenital Heart Defects (NRCHD).
Study participants were invited to participate by e-mail. A total
of 1,109 parents were included in the statistical analyses (57.9%
mothers).
Results:Of the parents surveyed, 103 (9.3%) reported being single
parents (mothers: 13.6%; fathers: 3.4%). The question about who
mainly took care of the child when he or she was in the hospital
was answered by the parents surveyed as follows: The mother
(69.3%), the father (3.3%), both equal (26%), someone else/don’t
know (1.4%). The doctor visits and/or routine examinations in the

hospital/heart center with the child are also mostly done by the
mothers according to the parents: the mother (62.6%), the father
(7.6%), both equal (29.5%), someone else/don’t know (0.4%).
According to the parents’ assessment, the mother (51%) is most
familiar with the child’s CHD, previous medical interventions,
medications, etc. (father 7.2%; both equal 41.5%; someone else/
don’t know 0.3%).
Conclusions: The results clearly show that care work is largely done
by mothers. It is a major and important task for the future to dis-
tribute this care between both parents and to involve the fathers
more in the daily treatment routine, because care and support
by both parents is important for good psychosocial development
and an optimal medical outcome.

Keywords: CHD, online survey, parents, psychosocial care

PP-776
School enrollment of childrenwith congenital heart disease
in general
Yasumi Nakashima, Nao Inoue, Aya Miyazaki and Hisashi Sugiyama
Department of Pediatric Cardiology, Seirei HamamatsuGeneral Hospital,
Hamamatsu, Japan

Background and Aim: Outcomes for congenital heart disease have
improved dramatically, with the majority reaching school age.
We have previously found that extremely low birth weight chil-
dren with congenital heart disease required learning support more
frequently. However, the school enrollment among children with
congenital heart disease in general is not clear. Objective To inves-
tigate the school enrollment among children with congenital heart
disease in general.
Method: Subjects were cases born between 2010 and 2016, diag-
nosed with congenital heart disease, and followed through school
age in our hospital. From the medical records, we investigated car-
diac disease, treatment, and the school attendance.
Results: 453 cases of congenital heart disease were included in this
study. Chromosomal abnormality was included in 59 patients
(12.8%). Surgical treatment (surgery and catheterization) was per-
formed in 273 patients (60.4%). The enrollment status was 351
(77.5%) in regular class, 100 (22.1%) in learning support (38 in spe-
cial classes, 62 in special needs schools), and 2 were unknown. The
frequency of requiring learning support was lower than the 47%
previously reported for very low birth weight infants, but higher
than the 3.1% reported for the general population in Japan. Of the
cases requiring study support, 59 cases had chromosomal abnor-
malities and 41 had uncomplicated chromosomal abnormalities
(uncomplicated group). All cases of chromosomal abnormalities
required learning support. A history of NICU admission was 32
(78.0%) in the uncomplicated group and 103 (29.3%) in the regular
class group, with a higher rate in the uncomplicated group
(P<0.05). Simple heart disease was significantly less common in
uncomplicated group than in the regular class group (48.8% vs.
72.6% P<0.05), and surgical treatment was performed at a higher
rate in uncomplicated cases (70.7% vs. 29.3% P<0.05). The reasons
for choosing learning support for the uncomplicated group
included mental retardation (28 patients), hearing loss (4 patients,
9.8%), and developmental disability (10 patients, 24.4%).
Conclusions: More cases of congenital heart disease in general
required learning support than in healthy population. Cases
requiring learning support tended to have neonatal onset, complex
cardiac disease, and surgical treatment compared to cases in the
regular class.

Keywords: School Enrollment, Congenital Heart Disease

S1920 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Nursing and Allied Health Professionals

PP-777
Improving the nursing handover of pediatric cardiology
patientswhowill be transferred from the pediatric intensive
care unit to the pediatric unit
Felicia Borawitz, Frankje Couprie, Hilda Mekelenkamp, Rachel Parijs,
Tanja Hoek, Corina Van Tilburg and Ilse Hornes Keijzers
Willem-Alexander Children’s Hospital, Department of Pediatrics, Leiden
University Medical Center, Leiden, The Netherlands

Background and Aim: Following cardiac surgery, pediatric patients
are initially admitted to the pediatric intensive care unit (PICU)
before being transferred to the pediatric unit (PU). A thorough
transfer is essential to guarantee continuity and quality of care.
Therefore, we improved the nursing handover from the PICU
to the PU emphasizing psychosocial care aspects.
Method: In February 2022, nurses from the PICU and the PU
started a quality improvement project involving the nursing hand-
over. A preparatory face-to-face handover has been developed
based on team experiences and literature. A pilot started including
mainly pediatric cardiac surgery patients in June 2022. This pilot
was evaluated within the working group and an improved hand-
over was implemented in January 2023. The handover was
recently evaluated using a survey with open-ended and closed
questions asking for demographics and experiences with the
improved handover. Close-end questions were analyzed descrip-
tively. For the open-ended questions content analysis was used.
Results: Approximately three times a month, a transfer of a com-
plex patient from the PICU to the PU occurs. Based on the pilot,
the criteria and checklist were adjusted. The improved handover
includes a daily inventory to determine which complex patients
will be transferred in the upcoming days. Twice a week the hand-
over is planned a day before the actual transfer, consisting an oral
handover emphasizing psycho-social care aspects and bedside
acquaintance.
Thirty-seven nurses (19%) from PICU (n=4) and PU (n=33)
responded to the survey. Forty percent of these nurses had more
than five years of experience in pediatric nursing. Of the respon-
dents, twenty-five percent had experience with the improved
handover and the subsequent transfer. Seventy-eight percent indi-
cated a better transfer due to the improved handover. Figure 1
shows nurses’ knowledge about the improved handover.
In the open answers, nurses explained that they are better prepared
for the transfer with a positive effect on the confidence of the con-
cerned families. The improved handover is experienced as more
time-consuming, and timing of the transfer can be difficult to
estimate.

Conclusions: A preparatory face-to-face nursing handover contrib-
utes to a better transfer of pediatric patients from PICU to PU.
Regular evaluation provides us valuable insights for further
improvement.

Keywords: transfer, nursing handover, pediatric, parents, cardiac
surgery

PP-778
Little hearts at home
Helen Walker, Jemma Blake and Phuoc Duong
Cardiac Nurse Specialist Team, Alder Hey Children’s NHS Foundation
Trust, Liverpool, England

Background and Aim: Healthcare globally is looking to digitisation
to help tackle quadruple priorities: improving patient experience,
improving overall population health, reducing costs, and improv-
ing the experience for health workers. Progress is inevitably
restricted by limitations in resources and funding. Therefore,
Alder Hey Innovation Centre and Alder Hey Heart Centre have
developed a clinically validated paediatric RPM (remote patient
monitoring) platform, Little Hearts at Home®™. (LHAH).
LHAH transforms existing post-operative pathways from a reac-
tive approach to a proactive and preventative model. The platform
aims to facilitate a safe early discharge, reduce emergency admis-
sions, and reduce unnecessary readmissions.
Method: LHAH provides babies born with severe heart defects,
such as single ventricle anatomy, with cross-organisational
RPM, connecting patient, parents, community care providers,
critical care teams, and clinical staff. Funded by NHS England,
over the last 12 months, a team of paediatric cardiac specialists sup-
ported by an innovation team embedded within an NHS organ-
isation, have used agile methodology and iterative testing to
develop and implement LHAH successfully across the
Northwest Congenital Heart Disease Network.
Results:We have successfully onboarded >200 community nurses
across the North West Congenital Heart Disease Network and
currentlymonitoring 31 active patients on the platform. For exam-
ple, following a 6- months stay from birth at Alder Hey, patient X
was able to go home to the Lake District (160-mile round trip) six
weeks earlier than normal, in time for Christmas, with clinicians
confident in monitoring their condition through LHAH platform.
The early discharge has been estimated to have saved the Trust
£101,000 in resources and allowed for another critically ill infant
to utilise the bed space and clinical capacity reducing the waiting
list.
Conclusions: The intent is using agile project management
approach to establish LHAH as a paediatric focused remote patient
monitoring platform, Alder Hey hosted platform, further develop-
ing and extending functionality into other specialties for Alder hey
and expanding into other health care providers.

Keywords: Little, Hearts, at, Home

PP-779
Adolescents With Chd And Neurodevelopmental
Disorders – How To Enable Them In Their Self-
management
Jeanne Laura Ochsner and Yvonne Kröger
Children’s Heart Center, University Children’s-Hospital Zurich, Zurich,
Switzerland

Background and Aim: Congenital heart disease (CHD) is the most
common birth defect, with a global prevalence of 8.2 per 1000
newborns. Also shown is a 44% higher prevalence of
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neurodevelopmental disorders in CHD compared to the general
population. At present in our pediatric cardiac ward, we are con-
fronted with adolescents with CHD and neurodevelopmental dis-
orders. One of them is a 16-year-old male patient with hypoplastic
left heart syndrome, failing Fontan and developmental amnesia.
Mainly his short-term memory is affected. During the last two
years, there have been many hospitalisations due to various factors,
such as inadequate medication and symptommanagement. Due to
his condition, it was difficult to maintain his autonomy and at the
same time enable him to take part of his process of treatment.
Method:The first action was to identify themain factors limiting his
self-management in an interprofessional roundtable discussion
with him and his family. Furthermore, a literature search and a
reference request to developmental pediatricians was made to
identify adequate tools that can help him in his daily life.
Results: Adolescents with CHD and developmental amnesia need
more guidance in their treatment plan. In order to determine these
conditions, it is important to check their self-management during
Nursing rounds and to define achievable goals together. Also we
introduced a whiteboard to help him memorize and keeping track
of medication, therapies and so on. This also included instructions
and timestamps for the day. For medications we set alarms on his
phone. It is very important to have regular conversations with the
patient and his family to detect changes in an early stage.
Conclusions: An individualized treatment plan is needed for effec-
tive care of patients with developmental amnesia. This is optimized
through nursing rounds and interprofessional case discussions to
review themeasures. Through the above interventions, the patient
receives maximum support to participate in his treatment process.
He has benefited most from the primary care. Through continuity
of care, we were able to establish a routine that supported him in
maintaining his autonomy and take a proactive part in his self-
management.

Keywords: Congenital Heart Disease, Adolescents, Self-
Management, Neurodevelopmental Disease, Developmental
Amnesia

PP-780
Diagnostic yield of arrhythmogenic right ventricular
cardiomyopathy in paediatric relatives of probands with
negative or non-diagnostic autopsy
Jennifer Tollit, Gabrielle Norrish, Olga Boletti, Ella Field and Juan
Pablo Kaski
Centre for Paediatric Inherited and Rare Cardiovascular Disease, Institute
of Cardiovascular Science, University College London, United Kingdom;
Centre for Inherited Cardiovascular Diseases, Great Ormond Street
Hospital NHS Foundation Trust, London, United Kingdom

Background and Aim:Cardiac evaluation at a specialist centre is indi-
cated for first-degree relatives of individuals who have suffered a
sudden cardiac death (SCD). For those in whom post-mortem
does not reveal the cause of death, autopsy may find no abnormal-
ities (Sudden Arrhythmic Death Syndrome - SADS) or findings of
uncertain significance, termed ‘non-diagnostic’. Autopsy findings
are used to guide appropriate phenotypic screening of at-risk rel-
atives. Recent studies have explored ‘concealed cardiomyopathy’
as a cause of autopsy-inconclusive SCD including
Arrhythmogenic Right Ventricular Cardiomyopathy (ARVC),
an inherited cardiomyopathy characterised by fibrofatty

replacement of the myocardium diagnosed using Task Force
Criteria (TFC). This study aimed to describe the incidence of
ARVC TFC abnormalities in childhood first-degree relatives of
SCD individuals with SADS or non-diagnostic autopsies.
Method: A retrospective single tertiary referral centre cohort of
children (≤18 years) with a first-degree relative with SCDwithout
a pre-mortem cardiac diagnosis and negative or non-diagnostic
autopsy from 2005 to 2023 was formed. Cardiac investigations
were reviewed in relation to the ARVC Task Force Criteria
(TFC) and data collected for patients meeting at least one
ARVC TFC at any point during follow-up.
Results: Of 361 patients identified, 38 (10.5%) from 34 families
(14.7%) fulfilled ≥1 criteria from the ARVC TFC. Of these, pro-
bands were mostly a parent (n=30, 88.2%) and male (n=23,
67.6%), with a mean age of 34.09 years (SD±10.14). The propor-
tion of SADS and non-diagnostic autopsy in the proband was
equal (n=17, 50%). True SADS autopsies were significantly more
likely to have undergone cardiac specialist post-mortem [p=0.03].
The commonly fulfilled criteria was a positive Signal Averaged
ECG in at least one vector (n=22, 57.9%). Six patients (15.7%) ful-
filled criteria for a diagnosis of ARVC. Seven patients (18.4%) had
documented Ventricular Tachycardia during follow-up.
Conclusions: This study shows one in ten paediatric relatives of
SCD probands with negative or non-diagnostic post-mortems ful-
filled ≥1 ARVC TFC criteria with a small number meeting diag-
nostic criteria for ARVC. This suggests these patients should be
comprehensively screened for both inherited arrhythmia and heart
muscle disease and highlights the importance of a specialist cardiac
post-mortem and histology in cases of SCD to guide family
screening.

Keywords: Sudden Cardiac Death, SADS, Family Screening,
Arrhythmogenic Right Ventricular Cardiomyopathy
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Table 1. Breakdown of ARVC Task Force Criteria fulfilled by paediatric patients and comparison 
between SADS and Non-Diagnostic post-mortem in probands
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PP-781
Family outcomes in families of children with congenital
heart disease, down syndrome and both conditions from
ecuador, spain and the united states
Marcia L Van Riper
School of Nursing, University of North Carolina at Chapel Hill, Chapel
Hill, North Carolina, USA

Background and Aim: Families of children with chronic health con-
ditions such as Congenital Heart Disease (CHD) and Down syn-
drome (DS) face many ongoing challenges. While some families
have difficulty adapting to these challenges, others adapt well
and some even thrive. The aim of this international study was
to examine five family outcomes in families of children with
CHD, DS, and both conditions from Ecuador, Spain and the
United States (USA).
Method: Parents completed a packet of questionnaires that included
the Family Outcomes Survey (FOS). This measure includes 5
scales designed to assess the following five family outcomes: 1)
families understand their children’s strengths, abilities and special
needs, (2) families know their rights and advocate effectively for
their children, (3) families help their children develop and learn,
(4) families have support systems, and (5) families access desired ser-
vices, programs, and activities in their communities). If a mean
score for a FOS scale is 4 or higher, the indicator has been met.
Clinicians and group leaders of support groups and foundations
in Ecuador, Spain andUSA shared an Invitation to Participate with
eligible families. The survey was available in Spanish and English.
Results: 560 parents completed the packet of questionnaires (141
Ecuador, 273 Spain, and 146 USA). One-way analysis of variance
F tests were used to compare means for the 5 FOS scales across the
9 groups and there were significant differences for all 5 FOS scales.
Mean scores were lowest on the FOS scale designed to assess a fam-
ily’s ability to know their rights and advocate for their child (mean
scores were lower than 4 for 6 of the 9 groups). Four groups
(Ecuador DS, Ecuador Both, USA DS, USA Both) had mean
scores lower than 4 for 2 FOS scales.
Conclusions: Adapting to the ongoing challenges associated with
living with CHD and DS can be difficult for families, especially
if the affected child has both conditions or the condition affects
the individual’s cognitive ability. However, some families are able
to adapt successfully. More research is needed to understand how
social determinants of health, such as where a family lives, can
influence family outcomes.

Keywords: Congenital Heart Disease, Down Syndrome, Family

PP-782
Protocol For The Management Of The Safeguard Device
In Nursing Units: Enhancing Patient Safety And Care
Quality
María Ortíz Polán and José Luís Domínguez Martínez
Paediatric Surgical Haemodynamics, Hospital Universitario Virgen del
Rocío, Seville, Spain

Background and Aim: The SafeGuard device is a pressure-assisted
tool designed to facilitate the achievement and maintenance of
haemostasis in femoral vascular accesses and to reduce compression
time. The lack of knowledge of this device among nursing staff in
post-anaesthetic recovery rooms, intensive care units, and wards
can compromise the quality of care and patient safety. The primary
objective was to equip nursing staff in various units with the

necessary knowledge for efficient management of SafeGuard, as
well as to act effectively when complications may arise.
Method: A protocol for the management of SafeGuard was
designed, disseminated through posters in key areas of care
(Anaesthetic Resuscitation, Post-Anaesthetic Resuscitation Unit,
Paediatric Intensive Care Unit, and Ward) and complemented
with informative talks. Effectiveness was assessed through a satis-
faction survey.
Results: After the implementation of the protocol, a significant
reduction in the number of calls to the haemodynamic nursing staff
was observed. Additionally, the surveyed staff reported a decrease
in anxiety levels when dealing with incidents involving the device.
An increase in the correct autonomous intervention by nursing
staff in response to incidents was recorded.
Conclusions: The introduction of a specific protocol for the man-
agement of SafeGuard in nursing units is an effective strategy to
improve patient safety and the quality of care. Adequate knowl-
edge of the device by the nursing staff reduces dependence on
the haemodynamic team and decreases anxiety related to its use.
These results underline the importance of specific training for staff
in device management.

Keywords: SafeGuard Device, Haemostasis, Nursing Training,
Patient Safety, Care Quality, Vascular Access

PP-783
The importance of pediatric palliative care on a cardiac
intensive care unit – a case reporT
Natalie Wieden and Yvonne Kröger
Department of Intensive Care and Neonatalogy, University Children’s
Hospital Zurich, Zurich, Switzerland

Background and Aim: Roughly one percent of children are born
with congenital heart disease (CHD). 25% of cases in the USA
are categorized as critical CHD. These need heart surgery and care
in the cardiac intensive care unit (CICU). This exposes the chil-
dren to heightened risks of morbidity and mortality induced by
multiple surgical interventions and extended CICU stays. We
aimed to evaluate the psychological burden of parents from chil-
drenwith CHD and the supportive role of Pediatric Palliative Care
Team by literature review.
Method:The results are based on a combination of literature review
and direct observations of a three-month-old girl undergoing a
five-month CICU stay.
Results: The technologically advanced CICU environment can be
unfamiliar and daunting for parents, leading to shifts in parental
roles and experiences of separation. This elevates the susceptibility
to mental health disorders such as depression, anxiety, and acute
stress disorders. Literature indicates a significant correlation
between the severity of parental depression symptoms and the
complexity of surgical procedures in their offspring. Maternal
depression is associated with diminished bonding between mother
and child. Prolonged CICU stays and repeated operations amplify
the risk of anxiety, with some anxiety symptoms persisting over
years. The critical nature of CHD, coupled with the challenges
faced by parents, diminishes the overall quality of life for the entire
family. Parents exhibit elevated stress levels, driven by uncertainties
and concerns about the child’s health. During the five-month
CICU stay of our patient we identified an exhausted and anxious
family due to the uncertainties and the complications they have
already occurred.
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Conclusions: One proposed strategy to alleviate parental stress and
improve the compromised quality of life in families with children
with a critical CHD is the integration of the pediatric palliative care
(PPC) team. Beyond managing patient symptoms, PPC teams
offer substantial support to families by addressing the psychosocial
and spiritual needs while ensuring continuity across various teams
and wards. To enhance the early integration of PPC in children
with CHD, the development of a comprehensive conceptual
framework is recommended.

Keywords: pediatric palliative care, cardiac intensive care unit,
CICU, PPC, psychological burden in parents

PP-784
Are infants with congenital heart disease (CHD) on par-
enteral nutrition at greater risk of intestinal failure associ-
ated liver disease (IFALD)?
Teresa Brooks1, Alix Rhodes2 and Natalia Iglesias1
1Medicine Management and Pharmacy Services, Leeds Children’s
Hospital, Leeds, UK; 2Children’s Cardiac Department, Leeds Children’s
Hospital, Leeds, UK

Background and Aim: Parenteral nutrition (PN) is commonly pro-
vided to infants with congenital heart disease (CHD) due to feed-
ing delays associated with clinical status. IFALD is well-
documented with liver cholestasis affecting up to 15.7% of all
infants with short-term PN (≤1month), 60.9% in long-term
PN (≥2months). CHD can be associated with liver dysfunction
which could hinder hepatocytes from secreting bile, resulting in
cholestasis. The aim was to see if there was a specific association
with IFALD in infants with CHD whilst on PN.
Method: A retrospective review was conducted looking at patients
<1 year of age with CHD on PN for >14 days between 2017-
2023. The enteral feeding status was noted and baseline and peak
bilirubin levels, with percentage of conjugated bilirubin were
reviewed.
Results: 46 episodes of PN were noted. 59% of PN were in the
neonatal period (≤28 days), of this 96% had a bilirubin peak within
14 days of PN, these were not deemed as IFALD, but likely neo-
natal jaundice. 4% (n=1) had a bilirubin peak at day 35 of PN and
high percentage conjugated bilirubin, reflecting a case of choles-
tasis. 41% of PN episodes were in infants (>28 days). In this cohort
84% had no rise in bilirubin against baseline or remained in refer-
ence range. 16% (n=3) had a bilirubin peak after 14 days, 2 patients
had no conjugated bilirubin screen, whilst one had a high percent-
age of conjugated bilirubin. In 82% of episodes enteral feeds were
started within 14 days of starting PN.
Conclusions: There was a high frequency of possible neonatal jaun-
dice in the cohort making definite conclusions hard to determine.
Discounting these cases, only 4% of PN episodes lasting >14 days
developed elevated total bilirubin and/or high percentage of con-
jugated bilirubin suggesting a possible link to IFALD. Compared
to the frequency of PN cholestasis in the literature (15.7-60.9%)
this is low, suggesting CHD may not be associated with a greater
risk of IFLAD. An additional consideration is a high level of
patients commenced on enteral feeds within the first 14 days of
PN, supporting evidence that enteral feeding is a protective factor
against IFALD.

Keywords: Congenital Heart Disease (CHD), Parenteral
Nutrition (PN), Intestinal Failure Associated Liver Disease
(IFALD)
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PP-785
Newborn cardiovascular recovery from birth assessed by
pulse oximeter screening
Krista Björkman, Marita Valkama, Markku Leskinen and
Marja Ojaniemi
Department of Pediatrics, Oulu University Hospital, Wellbeing Services
County of North Ostrobothnia, Pohde, Oulu, Finland, Research Unit of
Clinical Medicine, University of Oulu, Oulu, Finland, Medical Research
Center, University of Oulu and Oulu University Hospital, Wellbeing
Services County of North Ostrobothnia, Oulu, Finland

Background and Aim: Pulse oximeter (PO) screening is used to
monitor arterial blood saturation. The PO derived peripheral per-
fusion index (PPI) is computed by a ratio of the pulsatile and the
non-pulsatile part of the returning light thus providing informa-
tion on hemodynamic stability. We assess whether the PO screen-
ing could give clinicians relevant information on the wellbeing of
the baby in addition to screening the newborns for severe congeni-
tal heart defects (CHD).
Method:We report data of 697 infants born inOulu university hos-
pital between October 2nd and December 2nd in the year 2006.
PO measurement (Masimo SET Radical) was performed before
delivery room discharge, (mean 102.4 (SD 29.1) min after birth).
Information on saturation (SaO2 %) and PPI was collected.
Results: Saturation measurement was obtained from 637 new-
borns, and PPI information from 72% of the newborns. The mean
SaO2 was 98.6 % in 55 (9%) preterm, 98,3% in 547 term, and
97.7% in 35 (5%) post term born infants. The PPI values varied
between 0.26 and 7.13 with the mean of 1.83 (1.04 SD).
Female (49%) and male infants had similar mean SaO2% values
(98.4 % vs. 98.3 %), but their mean PPI results differed significantly
(1.66 vs. 1.96, p = 0.002). The infants that were later transferred to
the NICU, had lower SaO2 % values (97.2 vs 98.4, p=0.048), but
there was no difference in their PPI-values (1.91 (0.90) vs 1.80
(1.04), p=0.69). None of the study participants had severe
CHD. Echocardiography was performed on 33 (5%) newborns.
There were nine infants with ventricular septal defects and four
with patent ductus arteriosus, with no abnormality on SaO2%
or PPI values.
Conclusions: We investigated neonatal cardiovascular recovery
using PPI and SaO2% values after childbirth on the neonates
referred to mother and baby unit. The infants that needed care
at NICU during the first days of life, had lower saturation values
after birth. As a novel finding, this study suggests that when using
the PPI as an indicator of the hemodynamic stability, the cardio-
vascular recovery on the male infants is superior (p=0.002).

Keywords: Saturation, Peripheral perfusion index,
Hemodynamics,
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Assessment of psychosocial problems and needs of pedi-
atric patients on a ventricular assist device and their impact
on care, including the families
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1Division of Pediatric Cardiology and Pediatric Intensive Care, University
Hospital, LMUMunich, Germany; 2Section of Pediatric and Congenital
Cardiac Surgery, European Pediatric Heart Center, University Hospital,
LMU Munich, Germany

Background and Aim: There are currently fewer than 20 pediatric
patients in Germany depending on an extracorporeal VAD. For
months to years, they wait for transplantation or recovery. Due
to the increased complication rate associated with such a VAD,
the patients must remain in the clinical environment for the entire
time. For the families, it´s associated with drastic cuts in family life
and high psychosocial stress levels. This results in special require-
ments for the responsible nursing staff. The aim is to assess the
psychosocial problems and needs of parents and children who
spend a long time in a clinical setting with a VAD. The results will
be compared with the nursing standards of the affected wards,
which will be evaluated and dedicated care plans will adapted if
necessary. In this way, future patients and families should be better
supported and psychosocial stress can be counteracted at an early
stage.
Method: In order to improve our nursing standards, we plan a quali-
tative study in which patients, who have been dependent on a
VAD, and their parents will be interviewed about the challenges
during their time in hospital. We will include all 15 patients cared
for during the last 4 years in our tertiary care center. Pediatric
patients should be only interviewed from the age of 8 years or
older.
Results:We hope that the results based on empirical values and the
planned qualified survey will be able to identify the needs of
patients and their families. In addition, we will analyze the rela-
tionship to interpersonal interactions with nursing care and the
organization of everyday life in the clinical environment as to
medical support.
Conclusions: The evaluation of the questionnaires should reveal
potential psychosocial problems and needs that differ from those
of other patients with shorter inpatient stays; these patients require
a different type of nursing care from the staff in everyday clinical
practice. By sensitizing the nursing staff in caring for VAD patients
and the families concerned, excessive stress and long-term trauma
can possibly be avoided. As this project is still in preparation stage,
we look forward to exchanging ideas with other centers and invite
potential participants.

Keywords: Pediatric patients, extracorporeal ventricular assist
device (VAD), psychosocial burdens, long-term hospitalization,
qualitative adaptation of medical care.

PP-787
Unclear severe mitral regurgitation in the course of sys-
temic infammatory response, as a result of mistreatment?
Marina Mihalec, Dorotea Bartoniček, Dalibor Šarić, Filip Rubić, Vanja
Ile Matić, Toni Matić, Vanja Zvonar, Sandro Dessardo, Miran Cvitković
and Daniel Dilber
University Hospital Center Zagreb, University of Zagreb School of
Medicine, Zagreb, Croatia

Background and Aim:Mitral regurgitation in children is most com-
monly a consequence of defective atrioventricular valve formation
during the early embriological development. Less frequently it is
caused by infection, but also various rheumatic heart disease and
genetic connective tissue disorders. Rarely, MR can be a conse-
quence of a systemic immune mediated inflammatory process.
Method: Case presentation.
Results:We report the case of a 6-year-old girl whowas transferred
to our center due to cardiac decompensation of unidentified

etiology. Her past medical and family history was unremarkable.
She first presented to a pediatric emergency department in a neigh-
boring country one week earlier with signs of respiratory insuffi-
ciency with pleural effusion following one month of cough and
malaise. Despite thoracocentesis and mechanical ventilation, her
respiratory function continued to deteriorate, and she started to
develop the signs of multiorgan failure, so continuous inotropic
and vasoactive support was introduced. At the admission to our
center echocardiography was performed showing severe regurgi-
tation of all heart valves with preserved ejection fraction.
Progressive de-escalation of inotropes was initiated along with
afterload reduction therapy, which resulted in gradual right heart
and cardiac output recovery. Due to excessive water retention and
oliguria, CRRT was performed for 2 days. Magnetic resonance of
the heart showed severe dilatation of all cavities due to regurgita-
tion, mostly mitral. LungMSCT showed ground glass opacity. She
had a non-nephrotic range proteinuria and severe hypocomple-
mentemia (with slightly increased CRP. ANCA, ANA and
ASO titre were negative. She received 2g/kg of methylpredniso-
lone and 10g of IVIG, which lead to recovery of all valves, except
mitral, while 3D echocardiography revealed possible anterior
mitral chordae rupture with prolapse. After 2 months of hospital
treatment she was finally discharged with grade II-III mitral regur-
gitation, necessitating pharmacological stabilisation. During the
follow further mitral regurgitation was noted up to grade I, with
no signs of immune mediated diseases.
Conclusions: While systemic inflammatory response s in children
commonly occurs with various etiology, the possible affection
of heart valves during its course is unpresented. Regardless of eti-
ology, our case demonstrates that the improvement of hemo-
dynamic stability during intensive cardiologic management leads
to permanent amelioration of heart associated symptoms.

Keywords: Mitral regurgitation, Heart Valve, Systemic inflam-
matory response

PP-789
Stroke volume measurements by echocardiography in
children
Michal Huml, Jiri Fremuth, Tereza Pomahacova, Jiri Kobr and
Josef Sykora
Department of Pediatrics, Faculty Hospital, Faculty of Medicine in Pilsen,
Charles University in Prague, Czech Republic

Background and Aim: Stroke volume (SV) and cardiac output (CO)
monitoring is a cornerstone of hemodynamic assessment.
Physicians are likely insufficiently capable of recognizing a low
CO when using clinical examinations. An echocardiography
assessment in the apical/parasternal view is recommended position
for CO and cardiac index (CI) measurement. The apical/paraster-
nal position is not always readily obtainable for measurement. To
our knowledge, there are no data comparing transthoracic echo-
cardiography parasternal (TTE-P) and transthoracic echocardiog-
raphy jugular (TTE-J) SV measurements in pediatric patients. This
study compared TTE-P and TTE-J SV measurements in children.
We hypothesized that the results of the TTE-J measurement
would not differ from the TTE-P measurements.
Method: A single-center prospective observational study was con-
ducted in 37 spontaneously ventilating, hemodynamically stable
children (7.55±4.65yrs, girls made up 57% of the study patients)
who were admitted to the university hospital. None of the
enrolled patients had aortic valve disease. A pediatric cardiologist
obtained 3 sets of velocity time integral (VTI) within a period of 3
to 5 minutes in both apical and jugular views. Aortic valve diam-
eter (AVD) was measured in the parasternal long-axis view. A
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research assistant recorded VTI, SV, and AVD measurements
while the investigator was blinded to these results. The SV of
the left ventricle was calculated as a product of aortic valve
cross-sectional area multiplied by VTI. For reported results com-
paring paired SV measurements were obtained by Bland-Altman
analysis (bias and limits of agreement) and percent difference analy-
ses was calculated.
Results: Both approaches were applicable in 94.7% of patients. The
intraobserver variability TTE-J and TTE-P were 6.5± 4.3% and
7.8 ± 5.8%, respectively. The measured SV using TTE-J and
TTE-P were 38.91 ± 19.98mL, and 37.58 ± 19.81mL, respec-
tively. The bias (and limits of agreement) for SV comparing
TTE-P to TTE-J was −1.41 (−8.98–6.15). The percentage error
in SV measurements with TTE-P was calculated 21% relative to
TTE-J.
Conclusions: Our findings demonstrate that the methods are inter-
changeable and might be used for CO assessment in children. Both
methods have low level of intraobserver variability in children.
Further studies will be required to determine the accuracy under
changing hemodynamic conditions.

Keywords: stroke volume, cardiac output, parasternal, jugular,
echocardiography

PP-790
Ultrasound for diaphragmatic dysfunction in postoperative
cardiac children
Mohamad Hussam Hamadah1 and Mohamed Saleem Kabbani2
1Section of Pediatric Cardiac ICU, King Abdulaziz Cardiac Center,
Ministry of National Guard Health Affairs, Riyadh, Kingdom of Saudi
Arabia; 2King Saud bin Abdulaziz University for Health Sciences,
Riyadh, Kingdom of Saudi Arabia

Background and Aim: Diaphragmatic Dysfunction is a common
cause of failed extubation and prolonged mechanical ventilation
after pediatric cardiac surgery in up to 14%. This study aims to
evaluate the role of critical care bedside Ultrasound performed
by intensivist to diagnose diaphragmatic dysfunction and the need
for plication after pediatric cardiac surgery.
Method: Retrospective cohort study on prospectively collected
data for post-operative children admitted to PCICU during
2020. Diaphragmatic dysfunction was suspected based on difficul-
ties in weaning from positive pressure ventilation or Chest X-Ray

findings. Ultrasound studies were performed by PCICU intensivist
and confirmed by qualified radiologist.
Results:Out of 344 post-operative patients, 32 needed diaphragm
ultrasound for suspected dysfunction. Ultrasound confirmed dia-
phragmatic dysfunction in17/32 (53%) patients with an average
age and weight of (10.8±3.8) months and (6±1) Kg respectively.
The incidence rate of diaphragmatic dysfunction was (4.9%) in
relation to the whole population. Diaphragmatic plication was
needed in 9/17 cases (53%), with rate of 2.6% in post-operative
cardiac children. Mean plication day was (15.1±1.3) after surgery.
All patients who underwent plication were under 4 months of age.
Post plication they were discharged with mean Pediatric CICU
and hospital stay of (19±3.5) and (42±8) days respectively.
Conclusions: Critical care ultrasound assessment of diaphragmatic
movement is a useful and practical bedside tool that can be per-
formed by a trained pediatric (CICU) intensivist. It may help in
early detection and management of diaphragmatic dysfunction
post pediatric cardiac surgery which may have potential positive
effect on morbidity and outcome.

Keywords: Ultrasound, diaphragm, paediatric cardiac surgery,
phrenic nerve injury, mechanical ventilation

PP-791
Ultrasound-guided post-pyloric feeding tube insertion in
peri-operative cardiac infants
Mohamad Hussam Hamadah1 and Mohamed Saleem Kabbani2
1Section of Pediatric Cardiac ICU, King Abdulaziz Cardiac Center,
Ministry of National Guard Health Affairs; Riyadh, Kingdom of Saudi
Arabia; 2King Saud bin Abdulaziz University for Health Sciences,
Riyadh, Kingdom of Saudi Arabia

Background and Aim:Delivery of enteral nutrition in critical infants
post-paediatric cardiac surgery is sometimes hampered, necessitat-
ing direct feeding into the small intestine. This study is highlighting
the role of ultrasound-guided post-pyloric feeding tube insertion
performed by the paediatric cardiac ICU intensivist in critically ill
infants.
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Method: We carried out a prospective pilot observational experi-
mental study in peri-operative cardiac infants with feeding intol-
erance between 2019 and 2021. Feeding tube insertion depends
on a combination of ultrasound and gastric insufflation with air-
saline mixture. Insertion was confirmed by bedside abdominal
X-ray.
Results:Out of 500 peri-operative cardiac infants, 15 needed post-
pyloric feeding tube insertion in median 15 postoperative day. All
were under 6 months of age with average weight of 3 ± 0.2 kg.
Median Risk Adjustment for Congenital Heart Surgery
Categories was 4.Median insertion timewas 15minutes. No com-
plications have been reported. First pass success rate was 87%,while
a second successful insertion attempt was needed in 2 cases (13%).
Target daily calorie intake was achieved within average of 3.5 ±
0.4 days. Mean post pyloric feeding tube stay was 20 ± 3 days.
Out of 15 infants, 3 patients died, 1 patient needed gastrostomy
tube, and 11 patients were discharged home on oral feeds.
Conclusions: Ultrasound-guided post-pyloric feeding tube inser-
tion using gastric insufflation with air-saline mixture in peri-oper-
ative cardiac infants with feeding intolerance is a useful and
practical bedside tool, and it can be performed by a trained paedi-
atric cardiac ICU intensivist. It may have potential positive effects
on morbidity and outcome.

Keywords:Ultrasound, post-pyloric feeding tube, paediatric car-
diac surgery

PP-792
Bedside ultrasonography screening for congenital renal
anomalies in children with congenital heart diseases
undergoing cardiac repair
Mohamad Hussam Hamadah1 and Mohamad Saleem Kabbani2
1Section of Pediatric Cardiac ICU, King Abdulaziz Cardiac Center,
Ministry of National Guard –Health Affairs; Riyadh, Kingdom of Saudi
Arabia; 2King Saud bin Abdulaziz University for Health Sciences,
Riyadh, Kingdom of Saudi Arabia

Background and Aim: Ultrasound (US) assessment of renal anoma-
lies in children requiring pediatric cardiac surgery is not a standard
practice. This study is highlighting the role of bedside US per-
formed by intensivist to detect occult renal anomalies associated
with congenital heart disease (CHD).
Method: A cross sectional study for 100 consecutive children with
CHD admitted to Pediatric Cardiac Intensive Care Unit (PCICU)
in 2019. US of kidneys screening was performed by trained pedi-
atric cardiac intensivists to ascertain the presence of both kidneys in
renal fossae without gross anomalies and to investigate if early

detection of occult kidney anomaly would have any impact on
outcome.
Results: After screening of 100 consecutive children with CHD
with renal US, we identified in 94 cases (94%) normal right and
left kidney in the standard sonographer shape within the renal fos-
sae. In 6 cases further investigation revealed ectopic kidney in 3
patients (50%), solitary functional kidney in 2 patients (33%)
and bilateral grade IV hydronephrosis in one patient (17%).
Urinary tract infection developed peri-operatively in 66% of the
cases with kidney anomalies with statistical significance compared
to patients with normal renal US (P: 0.0011).
No significant renal impairment was noted in these patients post-
surgery. We observed no specific association between the type of
renal anomaly and specific CHD.
Conclusions: Routine renal US in children with CHD demon-
strated prevalence of associated congenital renal anomalies in 6%
of children undergoing cardiac surgery. The presence of occult
renal anomalies was associated with higher UTI risk.
Performing routine renal US as a standard practice in children with
CHD is justifiable

Keywords: Renal ultrasound, Congenital renal anomalies,
Congenital heart disease
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Impact of pre-operative intensive care on outcomes in
patients with ventricular septal defects in an LMIC
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Sivanesan Sivagnanaganesan, Karthik Adari Appala and Vijaya
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Background and Aim:Childrenwith congenital heart disease (CHD)
necessitate specialized and resource-intensive care and cardiac sur-
geries for better outcomes. It is more likely in a developing country
due to delayed diagnosis and post-diagnosis neglect, followed by
presentation frequently in compromised state. We evaluated
impact of a recently established dedicated pre-operative
Pediatric Cardiac Intensive Care Unit (PCICU) on outcomes of
children with ventricular septal defects (VSD).
Method: This ambispective study spanned over a period of 5 years,
encompassing retrospective (Nov 1, 2018 - Oct 5, 2021) and pro-
spective (Oct 5, 2021 -Oct 31, 2023) data collection. Clinical pro-
file, critical care needs and outcome of children with VSD
presenting in critically ill state in the Pediatric emergency and sub-
sequently transferred to this unit was compared before and after
establishment of full-fledged critical care facility. Impact of starting
a formal intensive care services was assessed on clinical character-
istics, critical care needs, pre-operative and post-operative
outcome.
Results: Out of 1098 patients with CHD admitted, 230 (25.9%)
had VSD (M:F; 143:87). Median (IQR) age at diagnosis in pre-
PCICU and post-PCICU were 143 (84;256) days and 120
(60;180) days respectively.Respiratory distress was the predomi-
nant presentation (79.5%). Among them, 64.7% were severe
underweight, 32.1% were severely stunted, and 42.9% had micro-
cephaly. Comparison of clinical profile of patients between these
two periods is presented in the table
Conclusions: Admission to specialized PC-ICU for pre-op stabili-
zation is associated with increased utilization of critical care inter-
ventions. This has the potential to lead to a more efficient
utilization of resources and lowered hospital costs for children in
need of congenital cardiac surgery.

Keywords: Ventricular septal defect, pediatric cardiac intensive
care unit, congenital cardiac surgery
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Evolution of nt-probnp before and after MIS-C diagnosis
and treatment
Saïd Bichali1, Naïm Ouldali2, François Godart1, Patrice Maboudou3,
Ali Houeijeh1 and Stéphane Leteurtre4
1Univ. Lille, CHU Lille, Paediatric Cardiology, F-59000 Lille, France;
2Univ. Paris, APHP CHU Robert Debré, General Paediatrics, Paris,
France; Univ. Montreal, CHU Sainte Justine, Infectious Diseases,
Quebec, Canada; ACTIV, Association Clinique et Thérapeutique
Infantile du Val-de-Marne, Créteil, France; Univ. Paris, INSERM
UMR 1123, ECEVE, Paris, France; 3Univ. Lille, CHU Lille, Centre
de Biologie-Pathologie, F-59000 Lille, France; 4Univ. Lille, CHU
Lille, Peadiatric Intensive Care, F-59000 Lille, France; Univ. Lille,
CHU Lille, ULR 2694 - METRICS: Évaluation des technologies de
santé et des pratiques médicales, F-59000 Lille, France

Background and Aim: In multisystem inflammatory syndrome in
children (MIS-C or PIMS temporally associated with SARS-
CoV-2), N-terminal pro-B-type natriuretic peptide (NT-
proBNP) is used for positive and differential diagnosis but contrast-
ing cut-offs have been suggested. Moreover, the usefulness of NT-
proBNP to assess treatment efficacy is unclear. The aims of the
present study were to compare NT-proBNP values according
to the time of measurement and to associate NT-proBNP with
clinical and biological inflammatory markers after treatment.
Method: A single-centre cohort observational study included
patients with MIS-C, according to the World Health
Organization definition, from May 2020 to April 2023. The tim-
ing and level of NT-proBNP samples available for each patient
were collected retrospectively, compared, and correlated to the
duration of fever and C-reactive protein (CRP) level.
Results: Thirty-seven children (19 (51%) males, median age (inter-
quartile range) 8.8 (5.6-10.8) years, 14 (38%) with shock, 33 (89%)
with a documented positive SARS-CoV-2 test) were included.
Before diagnosis, NT-proBNP values were significantly higher
at 6 days from first symptoms than at 3 days (32933 (7773-
61592) versus 1994 (1291-4190) pg/mL respectively, p=0.031).
From diagnosis and treatment, the NT-proBNP decrease at 2 days
with the 50% cut-off had a 100% negative predictive value to
exclude persistent fever only in children with high NT-
proBNP at diagnosis > 11000 pg/mL (95% confidence interval
(69-100%), p=0.036, n=16). In all children, median NT-
proBNP at 3 days post-diagnosis was significantly lower than at
diagnosis (2584 (1828-4088) pg/mL versus 8558 (1920-16836),
p=0.028). The percentage of NT-proBNP and CRP decrease
at 4 days correlated positively (-58% (-84%-+2%) versus -77%
(-82%–56%) respectively, r=0.75, p=0.026, n=9).
Conclusions:NT-proBNP increased with time from first symptom
to diagnosis suggesting different thresholds for MIS-C diagnosis
depending on the time of illness. After diagnosis and treatment,
a rapid decline in NT-proBNP was associated with an elevated
NT-proBNP level at diagnosis > 11000 pg/mL, a resolution of
fever within 48 hours, and a rapid decline in CRP.

Keywords: Brain natriuretic peptide, paediatric, heart failure,
diagnostic delay, COVID-19, treatment resistance
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Pediatric delirium: An underestimated disorder after car-
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Background and Aim: Delirium is defined as an acute neuropsycho-
logical disorder, whose appearance is associated with various,
known risk factors in the adult population that are also very
common in pediatric patients, especially after cardiac surgery.
Compared to older screening instruments, the Cornell assessment
of pediatric delirium (CAPD) now allows screening of toddlers and
even neonates, representing the vast majority of CICU patients.
With evolving focus on neurodevelopmental outcome for chil-
dren after cardiac surgery and the existing knowledge about
neuropsychological impact of postoperative delirium in adults,
prevalence and risk factors in children need to be evaluated to
enable diagnosis and prevention, facilitate treatment options and
improve neurodevelopmental outcome.
Method: The preliminary endpoint of this retrospective, single-
center study was to determine the delirium prevalence using the
CAPD and differentiating symptoms to the iatrogenic withdrawal
syndrome (IWS) using the withdrawal Assessment Tool-1 (WAT-
1). Screening was performed eight hourly on all postoperative
CICU-patients over a period of six months. Multivariate logistic
regression analysis of independent variables including severity of
cardiac disease (RACHS-1), severity of IWS (mild: WAT-1: 3-
7, severe: WAT-1 >7) cardiopulmonary-bypass-time, hypoxia
(SaO2 <92% for consecutive 6 hours), metabolic derailment
(blood glucose>250mg/dl) and low cardiac output (LCO) (serum
lactate >2mmol/l) was performed.
Results: Delirium and IWS scoring were conducted in 74.7% of
150 patients. The overall prevalence of delirium was 34.6%
(CAPD >9). IWS was present in 42.3% (WAT-1 > 3), whereas
33.3% having mild and 9.3% severe manifestation. IWS was the
only significant independent variable for delirium with an Odds
ratio (OR) of 9.3 (p<0.001) for mild and 29.8 (p<0.001) for severe
manifestation. Hypoxia (OR 1,8), LCO (OR 1,6) and metabolic
derailment (OR 1,2) seemed to be associated with delirium, but

results were not significant. Surprisingly cardiopulmonary-
bypass-time (OR 1.0) was not a significant predictor.
Conclusions: Pediatric delirium and IWS have a high prevalence in
children after cardiac surgery and screening tools should be inte-
grated into standard care. Withdrawal as a significant risk factor for
delirium requires better sedation and weaning strategies to
improve prevention of delirium. Overall, further research is
needed on postoperative management and neurodevelopmental
outcome for children after cardiac surgery who suffer from
delirium.

Keywords: Pediatric delirium, IatrogenicWithdrawal Syndrome,
Neurodevelopmental Outcome, Pediatric Intensive Care Unit

PP-796
Postoperative mediastinitis in children: clinical features,
outcomes and mortality risk factors
Segolene Bernheim1, Sophia Chikhi1, India Pottier1, Ayman Haydar1,
Perrine Parize2, Damien Bonnet1 and Olivier Raisky1
1Congenital and Pediatric Cardiology, Necker-Enfants Malades-M3C,
APHP, Paris, France; 2Tropical and Infectious Diseases, Necker-Enfants
Malades, APHP, Paris, France

Background and Aim: Mediastinitis is a rare complication of con-
genital heart surgery that increases mortality and morbidity.
However very few studies focused on the description of mediasti-
nitis and its outcomes in pediatric patients.
Objectives: To describe the clinical features and outcomes of post
operative mediastinitis in children and identify risk factors for
mortality.
Method:We retrospectively reviewed all children with mediastini-
tis over a period of 10 years (2013-2023). Mediastinitis was defined
by a purulent discharge of the mediastinum requiring surgery or
organisms cultured from discharge of the mediastinal area. We
assessed clinical and microbiological features. The outcomes were
mortality and ICU length of stay.
Results:The incidence of mediastinitis was 0.74%with 57 cases out
of 7665 cardiopulmonary bypasses. Median age at surgery was 12
days with 67% patients younger than 3 months old and a median
weight of 3.5kg. 60% had delayed sternal closure. Median delay
between surgery and diagnosis was 8 days (range: 2-39). The most
frequent germs were staphylococcus (46%), gram negative bacteria
(35%) and fungi (9%). Median delay between surgical revision and
diagnosis was 2 days (range: 0-55). All patients had surgical
debridement: 46 (81%) in the operating room and 11 (19%) in
the ICU. Median duration of antibiotic therapy was 44 days.
Median duration of stay was 21 days (range: 10-113) in the
ICU and 35 days (range: 11-188) until hospital discharge.
Outcomes in the ICU included a median of 8 days of assisted ven-
tilation and 7.5 days of inotropic support. 9 patients needed veno-
arterial ECMO.
Mortality rate was 27% with 12 out of 15 deaths occurring in the
ICU.Mortality risk factors were surgical revision in the ICU com-
pared to the operating room (OR 4.9; CI95% 1.3 to 19.9), delayed
sternal closure superior to 3 days (OR 5.0; IC 95% 1.3 to 16.5) and
fungal mediastinitis (OR:14.9; IC95% 2.0 to 185.4).
Conclusions: Mediastinitis is a severe complication leading to high
mortality and morbidity in children. Mortality risk factors are: sur-
gical revision in the ICU, prolonged delayed sternal closure and
fungus infection.

Keywords: mediastinitis, infection, cardiac ICU, cardiac surgery
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Delirium prevalance and severity of Iatrogenic Withdrawln Syndrome (IWS)

Pediatric patients after cardiac surgery with mild IWS had a 9,1-fold higher risk (95%CI 3,2-28,9, 
p= < 0,001) and with severe IWS a 22,6-fold higher risk (95%CI 4,4-178,7, p= < 0,001) of 
developing a delirium.
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PP-797
Endothelial glycocalyx degradation and circulating endo-
thelin-1 levels in children undergoing cardiac surgery with
cardiopulmonary bypass
Serge Grazioli1, Noemi Veraldi5, Vladimir Cousin2, Raphaël Joye2,
Julie Wacker2, Laszlo Vutskits3, Tornike Sologashvili4,
Tomasz Nalecz4, MauradMaliki4, Evelien Cools3, Fabienne Maréchal6,
Dimitri Iline7 and Maurice Beghetti2
1Department of Paediatrics, Gynecology and Obstretrics, Division of
Neonatal and Paediatric Intensive Care, Geneva University Hospitals,
University of Geneva, Geneva, Switzerland; 2Department of Paediatrics,
Gynecology andObstretrics, Paediatric Specialities Division and Paediatric
Cardiology Unit, Geneva University Hospitals, University of Geneva,
Geneva, Switzerland; 3Department of Anesthesiology, Pharmacology,
Intensive Care, and Emergency Medicine, Geneva University Hospitals,
University of Geneva, Geneva, Switzerland; 4Department of Surgery,
Cardiovascular Surgery Unit, Geneva University Hospitals, University of
Geneva, Geneva, Switzerland; 5Department of Diagnostics, Division of
Clinical Pathology, Geneva University Hospitals, University of Geneva,
Geneva, Switzerland; 6Department of Paediatrics, Gynecology and
Obstretrics, Pediatric Platform for Clinical Research,Geneva University
Hospitals, University of Geneva, Geneva, Switzerland; 7University of
Geneva, Faculty of Medicine, Geneva, Switzerland

Background and Aim: Pediatric cardiac surgery with cardiopulmo-
nary bypass (CPB) induces a proinflammatory response and alter-
ations in the microcirculation that are associated with
postoperative complications. The mechanism responsible for
endothelial injury during surgery and how it affects the perioper-
ative outcomes is still unclear.The goal of this study is to character-
ize the inflammatory response and endothelial dysfunction after
cardiac surgery with CPB and to correlate the degree of endo-
thelial glycocalyx (EG) shedding, endothelin-1 (ET-1) levels
and cytokine production with postoperative outcomes.
Method: Plasma and serum samples from 27 children (median age
4.5 years) undergoing cardiac surgery with CPB were obtained
pre-operatively (T0), 30 min after CPB (T1), 6h after pediatric
intensive care admission (T2), on postoperative day 1 (T3), and
day 2 (T4). Syndecan-1 (SD-1), ET-1 and inflammatory cytokines
(IL-6, IL-10, IL-8, and IL-1ra) were measured using ELISA/
Luminex kits. Eleven healthy age-matched children were used
as control group.
Results: Preoperative levels of SD-1, ET-1, and cytokines were in
the normal range in all children with the exception of children
with cyanotic CHD who had higher SD-1 levels compared to
the control group (Figure 1A). SD-1, ET-1 and cytokine levels
increased significantly during surgery and peaked at T1 for both
SD-1 and inflammatory cytokines and at T2 for ET-1 (Figure
1B). By T4, SD-1, ET-1 and cytokine levels had decreased to base-
line levels except for children with cyanotic CHD who had per-
sistent elevated SD-1 and ET-1 levels.
SD-1 and ET-1 levels were only weakly correlated to each other.
They were however positively correlated with PICU length of
stay and maximal vasoactive-inotropic score, while ET-1 levels
were also correlated with duration of mechanical ventilation
(Figure 1C).
Conclusions: Cardiac surgery with CPB caused endothelial injury
and EG shedding that were associated with postoperative morbid-
ity. Children with cyanotic CHD presented the highest levels of
ET-1 and SD-1 suggesting a possible increased susceptibility for
endothelial dysfunction in this group of CHD.

Keywords: cardiac surgery, cardiopulmonary bypass, endothelial
injury, glycocalyx degradation, inflammation

PP-798
Intrapericardial streptokinase: a penultimate solution in
non purulent - fibrinous pericarditis
Shefali Yadav, Amit Misri, Rajesh Sharma, Akriti Gera, Anil Bhan and
Pankaj Bajpai
Department of Pediatric Cardiology, Medanta, The Medicity, Gurgaon,
India

Background and Aim: Post operative pericardial effusion, leading to
the development of fibrinous pericarditis occurs in 9-14% of pedi-
atric patients post cardiac surgery. Standard management includes
anti-inflammatory drugs and may require insertion of pericardial
drain. Loculated effusion may be difficult to treat.
Intrapericardial streptokinase has been used in purulent pericarditis
with variable success. Here we present a case of non purulent
fibrinous pericarditis treated successfully with intrapericardial
streptokinase.
Method: An 11 year old female patient, status post Fontan comple-
tion, was incidentally detected to have moderate pericardial effu-
sion on 5 weeks post operative check up. Echocardiography
showed 25mm pericardial effusion with strands, towards Right
ventricle side, towards conduit and posteriorly, mild flow acceler-
ation in right pulmonary veins, well functioning Fontan circuit,
normal ventricular function, not in tamponade. CT scan con-
firmed our findings with mild encystment of fluid seen in left pre-
vertebral retroatrial region, indenting the left atrium and the
pulmonary veins.
Results: Patient was admitted, started on medications and decision
to insert intrapericardial drain taken. Intrapericardial pigtail placed
drained 160ml serous fluid, however subsequent echocardiogra-
phy showed 20mm pericardial effusion with multiple loculations
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Fig 1

Figure 1. A): levels of Syndecan-1 and endothelin-1 in plasma from cyanotic (n=9) and non-
cyanotic (n=18) patients at different timepoints. Pre-operatively (T0), 30 min after CPB (T1), 6h 
after pediatric intensive care admission (T2), on postoperative day 1 (T3), and day 2 (T4). Data 
are expressed in median with interquartile range. B): levels of inflammatory cytokines. Data are 
expressed as mean with SD. Data from control children are reported as a dotted line. C) 
Relation between syndecan-1 and endothelin-1 plasmatic levels and duration of mechanical 
ventilation, pediatric intensive care length of stay, maximal vasoactive-inotropic score, and 
duration of cardiopulmonary bypass
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and fibrinous strands. Hematological and pericardial fluid investi-
gations were not suggestive of infection. In view of persistent col-
lection and no pigtail output, intrapericardial Streptokinase
therapy was given for three consecutive days. Following therapy,
150ml fluid drained through the pigtail. No effect on systemic
coagulation and complications related to local fibrinolysis were
observed. Post procedure echocardiography revealed 3mm peri-
cardial effusion on right ventricle side, well functioning Fontan cir-
cuit, no flow acceleration in pulmonary veins.
Conclusions: Cardiac surgery related pericardial effusion is often
encountered in pediatric outpatient setting. Presence of loculated
and fibrinous pericarditis complicates management and requires
prompt intervention to prevent constrictive pericarditis. Trial of
intrapericardial streptokinase should be considered in stable
patients prior to surgical intervention.

Keywords: Intrapericardial streptokinase, Non-purulent
fibrinous pericarditis, post cardiac surgery, post-pericardiectomy
syndrome

PP-799
Impact of establishment of pre-operative intensive care
unit on outcome of total anomalous pulmonary venous
connections: An ambispective analysis
Sivanesan Sivagnanaganesan, Arun Kumar Baranwal, Rakesh
Kumar Pilania, Vijaya Sree Gonttumukkula, Karthik Adari Appala,
Pramod K Gupta, Pradeep Kumar Gunasekaran, Priyanka Goyal,
Manoj Kumar Rohit, Shyam K Singh Thingnam and K V Aparna
Department of pediatrics,Postgraduate institute of medical education and
research, Chandigarh, India

Background and Aim: Neonates with obstructive TAPVC may
present with cyanosis, metabolic acidosis, respiratory failure, and
shock requiring pre-operative stabilization in critical care setting.
Improvement in perioperativemanagement has markedly changed
the outcomes of TAPVC in developing country. Data on clinical
profile and outcome of these TAPVCpatients are scanty, especially
from developing countries. We assessed impact of a newly com-
missioned dedicated pre-operative Pediatric cardiac intensive care
unit (PCICU) on clinical profile, critical care needs and outcome
among critically ill TAPVC patients.
Method: A new 10-bed unit was commissioned to manage pre-
operative children with heart disease, who present in critically
ill state in a Pediatric Emergency of a tertiary care teaching hospital
in an LMCI on Nov 2018. Initially it worked in the ward setting
with 2 monitors and 1 ventilator. The patients got shifted to the
fully-functional formal ICU (with 10 monitors and ICU beds,
5 ventilators and 4 high-flow cannula systems) on Oct 2021.
Medical records of admitted children with congenital or acquired
heart disease were reviewed retrospectively before shifting to the
formal PCICU (Nov 2018–Sept 2021) and prospectively after
shifting (Oct 2021-Oct 2023). Clinical characteristics, critical care
needs and outcome were compared between these two periods.
Results: Total of 1098 patients with congenital heart disease were
admitted during the study period. Complete information could be
retrieved form medical records for 1073 patients. [ward setting
(Nov 2018-Sept, 2021), n=533; intensive care (Oct 2021-Oct
2023) n=354] and these included non cardiac (70), immediate post
op(19), post op follow up (57) and acquired heart diseases (40).
Seventy-one patients were admitted with diagnosis of TAPVC
[Ward setting, n=45, ICU n=26]. These children were diagnosed
at postnatal age of 75 (28;150) days and presented to hospital at
88(29.5;164.25) days. Respiratory distress (69.8%) was the main
presenting complaint of these children 52 (73.2%) were
Unobstructed TAPVC while 19 (26.7%) were obstructed

TAPVC. Supracardiac type was the most common type of
TAPVC(n=42, 59.1%).
Conclusions: Identification and presentation to the tertiary care
centre and subsequent surgery is significantly delayed in our set-
ting. A significant number of these patients needs intensive care
pre-operatively. TAPVC has good outcome on timely critical
care. Appropriate pre-operative care is a boon to children with late
presentation.

Keywords: TAPVC, PCICU, Critical care needs, Outcome

PP-800
UHL’s anomaly presenting as severe right ventricular
dysfunction without classic signs of right heart failure
Joao Oliveira Dias1, Sofia Rito1, António Canotilho3, Joana Marinho1,
Patrícia Vaz Silva1, Diogo Faim1, Teresa Dionísio2, Pedro Correia3,
David La Plaza3 and António Pires1
1Pediatric Cardiology Department, CHUC, Coimbra, Portugal;
2Pediatric Intensive Care Department, CHUC, Coimbra, Portugal;
3Cardiothoracic Surgery Department, CHUC, Coimbra, Portugal

Background and Aim: Right-sided heart failure (HF) is a rare con-
dition in the pediatric population, often posing diagnostic chal-
lenges and typically requiring surgical intervention targeted at
the underlying cause.
Method: Case report.
Results: Case description: A two-month-old infant was referred
with progressively worsening central cyanosis over a period of
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several weeks, unresponsive to oxygen therapy and no other sig-
nificant findings. An echocardiogram conducted via telemedicine
showed severe right ventricular failure, moderate left ventricular
dysfunction and an atrial septal defect (ASD) with a right-to-left
shunt. Lung pathology was excluded. Despite the age, prostaglan-
din E1 was transiently initiated, but discontinued due to intoler-
ance, namely frequent apneas and bradycardia. The patient was
admitted to an Intensive Care Unit and an echocardiogram
revealed a non-contractile thin right ventricle’s anterior wall
(approximately 1mm), severe right ventricular dysfunction, an api-
cal thrombus in the right ventricle, and moderate left ventricular
dysfunction. An angio-CT was performed, ruling out anomalous
pulmonary venous return. Given the findings in the context of
severe right ventricular dysfunction, Uhl’s anomaly was considered
as a possible diagnosis. Genetic testing for cardiomyopathies and
extensive viral screening yielded negative results. The condition
progressively worsened with hypotension and increased lactate
levels. Nitric oxide therapy was started and showed transient
improvement by reducing right ventricular afterload. An urgent
bidirectional Glenn shunt was carried out, including a myocardial
biopsy, which confirmed the diagnosis of Uhl’s anomaly. Post
operatively he was placed on ECMO support. Weaning was com-
plicated by severe sepsis and disseminated intravascular coagula-
tion, from which he demised.
Conclusions: Uhl’s anomaly, with fewer than 100 reported cases,
entails the replacement of myocardium with fibrous tissue, result-
ing in right-sided heart failure. This case aims to discuss strategies to
maintain appropriate left ventricular preload in the face of severe
right ventricular dysfunction due toUhl’s anomaly and the absence
of typical signs of right-sided heart failure – swelling and shortness
of breath – attributed to the presence of ASD.

Keywords: Right heart failure, Uhl’s anomaly

PP-802
Impact of provision of pre-operative pediatric cardiac
critical care on outcome of coarctation of aorta: an
ambispective analysis
Vijaya Sree Gonttumukkula, Arun Kumar Baranwal, Karthik
Adari Appala, Sivanesan Sivagnanaganesan, Kv Aparna and Pradeep
Kumar Gunasekaran
Department of Pediatrics, Post Graduate Institute of Medical Education
and Research, Chandigarh, India

Background and Aim:Critical Coarctation of aorta (CoA) presents in
the neonatal period as duct-dependent lesion, while less severe
ones may present later with respiratory distress and/or shock with
or without pneumonia requiring pre-operative stabilization in
critical care setting. Data on clinical profile and outcome of these
sick CoA patients are scanty, especially from developing countries.
We assessed impact of a newly commissioned pre-operative
Pediatric Cardiac Intensive Care Unit (PCICU) on clinical profile,
critical care needs and outcome among critically ill CoA patients.
Method: Medical records of children with CoA were reviewed
before (Nov 1, 2018–Oct 5,2021) (retrospectively) and after com-
missioning PCICU (Oct 6, 2021 –Oct 31, 2023) (prospectively).
Clinical characteristics, their critical care needs and outcome were
compared between these two periods.
Results:Total of 1098patientswith congenital or acquiredheart dis-
easewere admitted during the study period. Complete information
could be retrieved formmedical records for 1073 patients. Seventy-
fourpatients hadCoA[ward setting (Nov, 2018-Sept, 2021), n=42;
intensive care (Oct, 2021-Oct, 2023), n=32] and these included
immediate post op (1), post op follow-up (5). Median age at diag-
nosis was 30(IQR-15.5-59.2) days, (male: female;2.6:1).
Respiratory distress was the common presenting symptom.
Forty-seven (69.1%) patients presented with respiratory distress,
while fifteen (22.1%) patients presented with shock. Isolated
CoA was the commonest presentation (n=48; 70.6%), while it
was associated with dextro-transposition of great arteries and dou-
ble outlet right ventricle (n=4; 20%) each, followed by ventricular
septal defect and total anomalous pulmonary venous connection
(n=3; 15%) each. Seventeen patients (25%) had duct-dependent
circulation, and needed Prostaglandin E1 infusion. Clinical profile
and outcome of patients are shown in the table.
Conclusions: Establishment of a specialized unit for preoperative
care of children with CoA has a crucial role with good outcomes
in terms of reduction of inotrope days, pre-op ICU stay among
those who went for surgery and total hospital duration. There is
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Echocardiogram, oblique view

Thin-walled right ventricle free wall (arrows) with a right ventricular thrombus (*).

Image shows the observation of our study results in terms of critical care needs and outcome of 
children with coarctation of aorta
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increase in pre-operative non-invasive and decrease in invasive res-
piratory support suggestive of better care. Pre-operative discharges
have increased; however, this could not change the proportion of
pre-operative deaths.

Keywords:Coarctation of aorta, Pediatric Cardiac Intensive Care
Unit, Critical care needs, Outcome
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Impact of the dominant ventricle on perioperative out-
comes after fontan surgery: a single-center retrospective
observational study
Yu Matsumura1, Gaku Izumi2, Masahiro Shiraishi2, Hitoshi Saito1,
Hiroki Kato3, Yusuke Itosu1, Naoki Nishikawa1, Atsuhito Takeda2,
Hirokuni Yamazawa2, Nobuyasu Kato3 and Yuji Morimoto1
1Department of Anesthesiology and Critical Care Medicine, Hokkaido
University Hospital, Sapporo, Japan; 2Department of Pediatrics,
Hokkaido University Hospital, Sapporo, Japan; 3Department of
Cardiovascular Surgery, Hokkaido University Hospital, Sapporo, Japan

Background and Aim: Increased perioperative pleural effusion and
prolonged hospital stay have been reported in patients whose
dominant ventricle (DV) is right ventricle. However, we feel that
there is a discrepancy with actual clinical course. Therefore, we
aimed to clarify the impact of DV on the perioperative outcomes
after Fontan surgery.
Method: We enrolled the 96 patients who underwent Fontan sur-
gery from 2013 to 2023 in Hokkaido University. All patients were
divided into 3 groups: left ventricle group [L], right ventricle group
[R], and undetermined group [U] by defining a scarred ventricle as
a ventricle with a preoperative catheterization end-diastolic vol-
ume ratio of less than 50% of normal. To clarify the clinical impact
of DV, the ANOVA analysis was performed for following param-
eters during perioperative period such as pleural fluid volume,
mean CVP [ [(5 to 9mmHg time (hr)*5 + (10 to 15)*10+(15
to 20)*15 + (20<)*20]/total ICU time (hr)], duration of intuba-
tion, ICU stay, and hospital stay, Vasoactive-inotropic score (VIS),
and several laboratory data such as Base Excess (BE), lactate(Lac)
immediately after surgery, and peak serum CK levels during
ICU stay.
Results:The three groups consisted of 46 L (48%), 39 R (41%), and
11 U (11%), respectively. The mean value (% or ± SD) [P] of 3
groups were as follow: pleural fluid volume (mL/kg) L:155
±172, R:145±139, U:213±225 [>0.05], mean CVP(mmHg)
L:9.6±1.8, R:10.1±2.3, U:10.7±2.1 [0.05], extubation within 6
hours of ICU admission L:32(70), R:18(46), U:5(45) [0.02],
ICU stay(d) L:3.7±1.8, R:4.5±2.7, U:4.1±2.7 [0.04], hospital
stay(d) L:22.2±8.5, R:29.3±22.4, U:22.6±6.3 [0.05],
VIS(intraoperative/postoperative day 1/postoperative day 2)
L:14.2±6.5/11.7±6.0/7.2±3.9, R:17.7±11.9/15.1±10.8/7.0
±5.6, U:13.6±9.8/10.3±8.3/5.7±4.0 [0.03/0.03/>0.05],
BE(mEq/L) L:-3.9±2.4, R:-4.9±2.4, U:-3.3±4.2 [>0.05],
Lac(mmol/L) L:2.0±0.9, R:2.2±1.0, U:2.0±1.0 [>0.05], peak
CK(U/L) L:677±603, R:610±823, U:527±226 [>0.05], respec-
tively. Although early extubation and ICU discharge were more
common in group L, the differences in DV did not affect pleural
fluid volume, mean CVP, laboratory data, and hospital days.
Inotropes use was higher in R until the first postoperative day,

but was adjustable to the same level as the other groups the next
day as a result of management to maintain vital data.
Conclusions: While the impact of DV on long-term outcomes is
known, the impact on the Fontan perioperative outcomes was
limited.

Keywords: dominant ventricle, perioperative outcomes
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Disruption of the intestinal epithelial barrier is associated
with elevated endotoxin exposure and systemic inflam-
mation in fontan patients
Kim Ten Dam1, Ingo Germund2, Markus Khalil3, Christian Apitz4,
Narayanswami Sreeram2 and Floris Ea Udink Ten Cate1
1Department of Pediatric Cardiology, Amalia Children’s Hospital,
Radboud University Medical Center, Nijmegen, the Netherlands; 2Heart
Center Cologne, University Hospital Cologne, Cologne, Germany;
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4Department of Pediatric Cardiology, University Children’s Hospital
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Background and Aim: Disruption of the intestinal epithelial barrier
(IEB), the so-called “leaky gut”, has been implicated in cardio-
vascular disease. Whether the IEB is disrupted in Fontan patients
remains to be determined. The aims of this study were to assess IEB
integrity and identify risk factors for barrier dysfunction in Fontan
patients.
Method: This multicenter cross-sectional study included 68 Fontan
patients (mean age 11.9 ± 7.5 years; female 38.2%; protein-losing
enteropathy (PLE) 20.6%). Fontan patients with favorable hemo-
dynamics (n = 16, 23.5%) were classified as the low risk (LR)
group. Serum biomarkers of IEB disruption (intestinal fatty-acid
binding protein 2 (FABP2)), endotoxin exposure and antimicro-
bial immune response (endotoxin-core antibodies (EndoCAb),
lipopolysaccharide-binding protein (LBP)), and systemic inflam-
mation (IL-6) were measured. In addition, fecal markers of gut
inflammation (calprotectin) and enteric protein-loss (alpha-1 anti-
trypsin) were obtained in 39 patients.
Results: LR patients had significantly lower FABP2 levels (0.8 (0.5
– 1.6) ng/mL vs 2.0 (1.1 – 4.1) ng/mL, p = 0.006), and
NTproBNP z-scores (0.3 (-0.5 – 1.2) vs 1.2 (0.4 – 2.1), p =
0.013) compared with high-risk patients. Patients with PLE or a
systemic right ventricle (SRV) had the highest FABP2 levels, sug-
gesting disruption of IEB. FABP2 levels correlated negatively with
serum IgG levels (r = -0.310, p = 0.034). NTproBNP z-scores
were significantly increased in patients with a SRV (p = 0.012).
Interestingly, we found a significant inverse correlation between
NTproBNP z-scores and EndoCab IgM (r = -0.297, p =
0.048), indicating increased endotoxin exposure in patients with
unfavorable hemodynamics. IL-6 was significantly associated with
LBP (r = 0.336, p = 0.039), EndoCab IgA (r = -0.378, p = 0.019),
and gut inflammation (r = 0.539, p = 0.002) suggesting that aug-
mented endotoxin exposure, probably due to gut inflammation
and IEB disruption, is associated withmore severe systemic inflam-
mation. We also found significant correlations between enteric
protein-loss, endotoxin exposure and higher IL-6 levels.
Conclusions: Disruption of the IEB is associated with endotoxin
exposure and an altered antimicrobial immune response with
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subsequent systemic inflammation in high-risk Fontan patients.
Approaches to improve intestinal barrier function may provide a
new therapeutic strategy in these patients.

Keywords: Fontan, protein-losing enteropathy, heart failure,
inflammation, gut permeability, endotoxemia
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Atrioventricular valve systolic to diastolic ratio is associ-
ated with exercise capacity in fontan patients
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Background and Aim: Echocardiographic assessment of the systemic
ventricular function in Fontan patients remains challenging. The
atrioventricular valve systolic to diastolic duration ratio
(AVVSDr) seems a promising echocardiographic measure of global
systemic ventricular function, incorporating both diastolic and sys-
tolic function. However, associations between AVVSDr and mea-
sures of cardiopulmonary exercise testing (CPET) have not been
studied. This study explored associations between AVVSDr and
CPET measures in Fontan patients.
Method: A retrospective chart review was performed to identify
Fontan patients (aged > 10 years, clinically stable, with a systemic
left or right ventricle (SLV or SRV)) who underwent echocardi-
ography and CPET for inclusion in a pilot study.We hypothesized
that AVVSDr may be associated with VO2max and VO2max%
pred.The AVVSDr was obtained from the Doppler flow signals
across the AV-vale in the apical 4-chamber views.
Results: Twenty Fontan patients (30.0% female; age 14.5 ± 1.9
years) were included. Ten patients had a SRV (50.0%), and 9/
20 patients were in NYHA class ≥ II (45.0%). The median
AVVSDr was 0.86 (0.67 – 1.17), and was significantly higher in
patients with a SRV (SLV: 0.67 (0.53 – 0.96) vs SRV 1.01
(0.83 – 1.38), p = 0.019). Of notice, we observed a significant rela-
tionship between AVVSDr and heart rate (HR) (r = 0.524, p =
0.018). The AVVSDr corrected for HR was significantly different
between dominant ventricle subgroups (p = 0.041) and was higher
in those in NYHA class≥ II (p = 0.025). CPETmeasures were not
significantly different between dominant ventricle subgroups, but
VO2max and VO2max%pred were lower in NYHA class ≥ II
patients (p = 0.006 and p = 0.013, respectively). We showed sig-
nificant inverse correlations between AVVSDr, VO2max (r = -
0.504, p = 0.024), and VO2max%pred (r = -0.605, p = 0.005),
even after correction for HR. Moreover, these associations do
not seem to be dependent on ventricular morphology (SRV of
SLV) or NYHA functional class (class I vs ≥ II).
Conclusions: We found strong associations between AVVSDr and
exercise capacity in Fontan patients, suggesting that AVVSDr is a
promising echocardiographic marker of global systemic ventricular
function.

Keywords: Fontan, heart failure, ventricular function, exercise
capacity
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PP-806
Q fever infection: A rare cause of dilated cardiomyopathy
in a 2-year-old boy
Manel Hssairi1, Amina Kammoun1, Rania Rania2, Bayen Maalej1,
Leila Abid2 and Lamia Gargouri1
1Pediatric B department, Hedi Cheker Hospital, University of Sfax.
Tunisia; 2Department of cardiology, Hedi Cheker Hospital, University of
Sfax.Tunisia

Background and Aim: Dilated cardiomyopathy (DCM) is the pre-
dominant form of pediatric cardiomyopathies. Etiologies are
multiple, with most of cases being idiopathic. In evaluating a child
with DCM, it is crucial to eliminate potentially reversible secon-
dary causes.
Method:We report the case of a previously healthy 3-year-old boy,
living in an urban area. He was admitted for prolonged dyspnea
and asthenia.
Results: No significant family history was found, including early
childhood deaths or familial cardiomyopathy. Signs of « Flu-like
» illness and fever was noted 20 days ago with a non-specific skin
rash on both lower limbs. At admission, the patient had pyrexia of
38.5 °C, tachycardia (130 beats/min), with tachypnea, and normal
blood pressure. Physical examination was unremarkable. A chest
radiograph showed cardiomegaly. The electrocardiogram indi-
cated sinus tachycardia with signs of atrial hypertrophy.
Laboratory tests results showed a normal leukocyte count, throm-
bocytosis (platelet count of 787.000 cells/L) and increased serum
level troponin T up to 0.35 ng/mL (normal< 0.04ng/mL).The
initial echocardiography revealed an increase in left ventricular
(LV) end-diastolic dimension measured at 43mm, a global hypo-
kinesia and a grade 2 mitral insufficiency. It also shows a reduced
ejection fraction of the LV (LVEF) mesered 25-30%. As part of the
etiological assessment, a metabolic disorder has been eliminated.
Serological tests for herpesvirus, cytomegalovirus, Epstein–Barr
virus, ParvoB19, Toxoplasmosis, rickettsiosis and Salmonella
Typhi were negative. The blood level of L-carnitine was within
the normal range. Q fever was diagnosed on the basis of a positive
serologic test of Coxiella Burnetii (phase I IgG titre up to 3400).
The patient was treated with Rifampicin (20mg/kg/Daily) and
cotrimoxazol (30mg/kg/daily) in addition to the heart failure
treatment which resulted in a improvement in cardiac function,
and the LVEF was improved to 40% within one month.
Conclusions:The unusual myocardial localization ofQ fever patho-
gen can be severe, emphasizing the importance of conducting
Coxiella serology in endemic countries when faced with any case
of DCM.

Keywords: Dilated,cardiomyopathy, q fever,cociella burnetti
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PP-807
pulmonary hypertension in patients affected by shone
complex: A 15-year retrospective follow-up study
Maria Carolina Colucci1, Marco Masci1, Patrizio Moras1, Cosimo
Marco Campanale1, Anteo Di Napoli2, Luciano Pasquini3 and
Alessandra Toscano1
1Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome,
Italy; 2National Institute for Health Migration and Poverty, Rome, Italy;
3Division of Neonatology, Catholic University of Rome, Rome, Italy

Background and Aim: Children with Shone Complex (SC) often
require multiple surgeries and procedures, with their prognosis
not fully outlined in existing literature. Pulmonary
Hypertension (PH) is a mortality risk factor, especially with
increased Pulmonary Vascular Resistance (PVR), leading to com-
bined PH (cPH). Considering the clinical importance of PH, we
decided to better analyze patients diagnosed with SC in our care to
evaluate the factors associated to the risk of development of cPH.
Method:We examined 104 patients with left heart obstructions and
abnormal mitral valves (MV) monitored at our center from April
1981 to July 2023. Retrospective analysis covered clinical, echo-
cardiographic, hemodynamic, and operative data. In line with cur-
rent literature, post-capillary PH (pcPH) were confirmed if mPAP
were >20 mmHg along with a PCWP >15 mmHg in the absence
of elevated PVRI. Conversely, under the same conditions but with
a PVRI >3 WU/m2, the diagnosis of cPH were established. The
primary focus was the development of cPH. Subsequently, the
population was stratified by condition severity, functional, and
anatomical features.
Results: Among patients who had cardiac catheterization (n=24,
23%), 16 (66%) showed PH, with 11 (46%) having pcPH and 5
(20%) immediately demonstrating cPH. Four (44.5%) up to the
patients with pcPH, developed late cPH. The presence of mitral
ring (cHR 6.5;p=<0.001), borderline left ventricle (cHR 8;
p=<0.001) and mitral stenosis (cHR 5.4;p=<0.03) was associated
with a higher risk for pcPH. Early mitral stenosis (developed
within the first year of life) was an independent risk factor for
pcPH (aHR12.1;p=0.008) and significantly increased the risk of
cPH al well (cHR 29.7;p=<0.001). Identified risk factor for
cPH are summarized in figure 1. Anatomically, BLV diagnosis
(aHR6.1;p=0.008) and the presence of a mitral ring anomaly
(aHR13.7; p=0.001) were independent risk factors for cPH.
Conclusions:Our findings suggest that the presence of a mitral ring
and a borderline left ventricle may be potential indicators of the
severity of the condition in patients with SC, possibly associated
to a predisposition to cPH. In order to improve the management
of this patients and the perinatal counseling it may be useful to
investigate the genetic background of this predisposition.

Keywords: Pulmonary Hypertension, Shone Complex

PP-808
Combined pulmonary hypertension in patients with
multiple left heart obstruction in shone complex
Maria Carolina Colucci1, Marco Masci1, Cosimo Marco Campanale1,
Patrizio Moras1, Anteo Di Napoli2, Luciano Pasquini3 and
Alessandra Toscano1
1Perinatal Cardiology Unit, Department of Medical and Surgical for
Fetus-Neonate, Bambino Gesù Children’s Hospital IRCCS, Rome,
Italy; 2National Institute for Health Migration and Poverty, Rome, Italy;
3Division of Neonatology, Catholic University of Rome, Rome, Italy

Background and Aim: The management of patients with multiple
left heart obstructions in Shone Complex (SC) becomes more
challenging when complicated by Combined Pulmonary
Hypertension (cPH). Moreover, it has been observed that some
children develop cPH early, even in the absence of chronic expo-
sure to increased left atrial pressures. Considering the clinical sig-
nificance of cPH, we decided to reevaluate our patients with SC
complicated by cPH to try to identify risk factors for early elevation
of Pulmonary Vascular Resistance (PVR).
Method: We examined 104 patients with left heart chamber
obstructions and abnormal mitral valves at our center from April
1981 to July 2023. Retrospective analysis covered clinical, echo-
cardiographic, hemodynamic, and operative data. The primary
focus was the development of cPH. In line with current literature,
cPH were confirmed if mPAP were >20 mmHg along with a
PCWP >15 mmHg and PVRI >3WU/m2. Patient who showed
cPH with a previous diagnosis of post-capillary PH (pcPH) was
considered to have a late cPH (l-cPH), conversely they were clas-
sified as affected by early cPH (e-cPH).
Results: Among patients who had cardiac catheterization (n=24,
23%), 9 (37.5%) showed cPH with an average time of onset of
6.2 ± 4.6 years. Ten-year probability of cPH-free survival was sig-
nificantly reduced in patients with mitral stenosis (MS) developed
within the first 12 months of life (63.0% vs. 98.7%; p=<0.001) and
in those with a borderline left ventricle (BLV) compared to
patients without these conditions (83.6% vs. 95.5%; p=0.0025).
Five (55.6%) patients demonstrated e-cPH and 4 (44.4%) devel-
oped this condition chronically (l-cPH). In the bivariate analysis
(Table 1), within the two subgroups, e-cPH appears to be associ-
ated, approaching statistical significance, with the presence of a
ring-type mitral anomaly.
Conclusions: The development of cPH in patients with SC appears
to bemore common in patients with earlyMS and BLV. The pres-
ence of a ring-type mitral anomaly is associated with e-cPH; how-
ever, further studies are needed to substantiate this finding.

Keywords: Pulmonary Hypertension, Shone Complex
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PP-809
Therapies for pulmonary hypertension associated with
bronchopulmonary dysplasia: A systematic review
Marisa Gasparini1 and Rebecca Johnson2
1King’s College Hospital NHS Foundation Trust, London, UK; 2Guy’s
and St Thomas’ NHS Foundation Trust, London, UK

Background and Aim: Bronchopulmonary dysplasia (BPD) is the
most common chronic lung disease associated with prematurity.
Pulmonary hypertension affects an important proportion of infants
with BPD and is associatedwith worse outcomes. Despite this, evi-
dence and consensus is lacking on treatments for infants with this
condition.
Method: Two independent researchers performed a systematic
review of the literature using the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidance.
The review focused on publications between January 2010 and
June 2023 written in English that addressed targeted treatment
of pulmonary hypertension in infants with BPD and reported
on markers of pulmonary hypertension or clinical outcomes.
Results: The search initially identified 489 articles, of which 14
were included in the review. The most commonly used therapy
that targeted pulmonary hypertension was sildenafil. Table 1
shows reported outcomes for infants receiving therapy for pulmo-
nary hypertension associated with BPD.
Conclusions: Therapies for pulmonary hypertension in infants with
BPD are associatedwith an improvement in clinical or echocardio-
graphic markers of pulmonary hypertension in 35-88% patients.
However, mortality in this population remains high (9-33%)
and the quality of evidence is low, with most studies being retro-
spective and patients acting as their own controls. Therefore, fur-
ther research is needed to determine the effects, safety and optimal
duration of standalone and combination therapies for pulmonary
hypertension in infants with BPD.

Keywords: pulmonary hypertension treatment, bronchopulmo-
nary dysplasia

PP-811
Impact of collaboration to improve outcomes after heart
transplantation in a small country: the slovak experience
Martin Záhorec1, Miloš Lajmon1, Ľubica Kováčiková2,
Zuzana Hrubšová2, Róbert Dinka3, Peter Škrak2, Joe Rossano4,
Chitra Ravishankar4, Jana Zemánková1, Andrea Harenčárová1,
Erika Goldschmidtová1, Peter Olejník1 and Matthew O’connor4
1Department of Cardiology, Pediatric Cardiac Center, National Institute
of Cardiovascular Diseases, Bratislava, Slovakia; 2Cardiac Intensive Care
Unit, Pediatric Cardiac Center, National Institute of Cardiovascular

Diseases, Bratislava, Slovakia; 3Department of Functional Diagnostics,
Pediatric Cardiac Center, National Institute of Cardiovascular Diseases,
Bratislava, Slovakia; 4Division of Cardiology, Department of Pediatrics,
Children’s Hospital of Philadelphia, Philadelphia, USA

Background and Aim: Worldwide, there are only a few countries
with population less than 6 million where a comprehensive paedi-
atric heart transplantation (HTx) program is available. Slovakia,
with a population of 5.4 million has one paediatric cardiac surgical
program located in Bratislava. The first paediatric HTx was per-
formed in 1998 with only 10 additional HTx during the sub-
sequent 20 years. We sought to analyse how systematic
collaboration with a high-volume transplant centre inclusive of
initial HTx expert site visit to Bratislava, adoption of transplanta-
tion protocols, and consultations on individual patients including
video conference sessions influenced early outcomes.
Method: A retrospective review of modes, frequency, and content
topics of consultations during 5-year period was performed.
Comparison of paediatric HTx outcomes in Bratislava before
(1998-2017, era I) and after (2018-2022, era II) implementation
of multilevel collaboration with the high-volume HTx centre
was also performed.
Results: Since 1998, 19/34 children listed for HTx in Bratislava
have undergone HTx (11 in era I, 8 in era II; Figure 1). During
era II, consultations for individual patients with the high- volume
center consisted of 15 video conference sessions, 30 e-mail inter-
actions, and 4 urgent telephone calls. Themain topics of individual
consultations were transplant candidacy (n=12), pre-transplant
care and mechanical support (n=12), evaluation of donor suitabil-
ity (n=2), acute post-transplant care (n=3), immunosuppression
management (n=8) and chronic post-transplant care (n=12).
Waiting list mortality decreased from 48% in era I to 11% (p=0.06)
in era II. Patients and procedural characteristics were comparable
between the 2 eras. Three patients had pretransplant mechanical
circulatory support during each period. The incidence of rejection
within the first year after HTx decreased from 64% in era I to 13%
in era II (p=0.03). Seven patients died after HTx during era I and
none during era II, including survivors from era I.
Conclusions: Implementation of a systematic multilevel
cooperation with a high-volume HTx centre including utilisation
of video conference was associated with trends to higher transplant
activity, reduced waiting list mortality and improved early out-
comes in a national low-volume paediatric HTx centre. Such col-
laboration may serve as a model for other countries starting new
paediatric HTx programs.

Keywords: paediatric heart transplantation, outcomes,
telemedicine
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PP-812
Paediatric heart transplantation in congenital heart
disease – single centre experience over 10 years
Michael Sammaan1 and Abbas Khushnood2
1Paediatric Cardiology Trainee, Cardiothoracic Department,The
Newcastle upon Tyne Hospitals NHS Foundation Trust, Newcastle, the
United Kingdom; 2Paediatric Cardiology consultant and Transplant
physician, Cardiothoracic Department,The Newcastle upon Tyne
Hospitals NHS Foundation Trust, Newcastle, the United Kingdom

Background and Aim:Childrenwith congenital heart disease (CHD)
with failing cardiac function following palliative or corrective car-
diac surgery are increasing in prevalence and have become a
common indicator for heart transplantation over the last decade.
We report our single centre 10-year experience. This retrospective
study aims to identify pre- and post-transplant factors associated
with morbidity and mortality in children with CHD, who under-
went cardiac transplantation.
Method: We conducted a retrospective analysis of paediatric
patients (aged 16 years or less) with CHD who underwent heart
transplantation at Newcastle Freeman Hospital between January
1st 2013 and December 31st 2023.
Results:A total of 71 orthotopic heart transplants were performedon
66 patients with CHD. 36weremales (54.5%), and 30were females
(45.4%). Notably, 5 patients (7.57%) required re-transplantation.
The mean age of this cohort was 10.6 years (SD 4.8; range 5
months-18 years), and the mean age at the time of heart transplant
was 6.5 years (SD 4.6; range 5 months-17 years). The average
weight at the time of transplant was 35.2kg (SD19.6; range 3.6-
96kg). Therewas significant heterogeneity in pre-transplant diagno-
ses. The majority of these patients had single ventricle physiology
(50; 74.2%) and 54% (27/50) of this cohort had Hypoplastic Left
Heart Syndrome (HLHS). In pre-transplant assessments, the average
number of sternotomies was 2.88 (range 1-5). 15% (10/66) of
patients had baseline renal function impairment (eGFR <30 ml/
min/1.73m2), and 33% (22/66) had gastrointestinal comorbidities,
including 11% (7/66) requiring feeding through gastrostomy. Post-
transplant, themean Paediatric Intensive Care Unit (PICU) staywas
14 days, and 13% of patients required V-A ECMO support.
Complications during an 8.6-year follow-up included 3.5% experi-
encing rejection, 85% dealing with infections necessitating IV anti-
biotics, 11% developing coronary vasculopathy, and 7% facing Post-
Transplant Lymphoproliferative Disorder (PTLD).
Conclusions: In this high-risk CHD cohort, we observed a higher
mortality rate than those with paediatric cardiomyopathy. The
mean survival time for the CHD group was 4.86 years (SD
3.64). These findings highlight the complexities and challenges
associated with heart transplantation in paediatric patients with
CHD, emphasising the need for continued research and refined
clinical strategies to improve outcomes in this vulnerable
population.

Keywords: Paediatric Heart transplantation, congenital heart dis-
ease, End-stage Heart failure.

PP-814
Mortality and heart disease in children at a tertiary center
Daphne Madec, Neil Derridj, Fanny Bajolle, Lucile Houyel and
Damien Bonnet
M3C-Paediatric Cardiology center, Hôpital Universitaire Necker-Enfants
malades, AP‐HP, Université de Paris Cité, Paris, France

Background and Aim: Mortality from heart disease is frequently
reported in registries, but rarely with causes of death and oftenwith
very limited clinical characteristics.

To describe the distribution of causes of death in children with
heart disease over a period of 11 years in a single institution
(2010-2020), and to estimate the evolution of mortality rates over
the same period.
Method: Each death between the ages of 0 and 18 years was pro-
spectively collected. Clinical and demographic data on circum-
stances and cause of death were retrospectively extracted from
the computerized medical record. Mortality rates are presented
by type of heart disease and immediate cause of death. Changes
inmortality rates by underlying cause during the study periodwere
analyzed.
Results: 929 patients died during the study period, including 186
(20%) newborns receiving compassionate primary care, 699
(75.2%) congenital heart defect (CHD), 140 (15.1%)
cardiomyopathies (CM), 40 (4.3%) pulmonary arterial hyperten-
sion (PAH), 20 (2.2%) isolated arrhythmias or conduction disor-
ders. Among them, 366 (39.4%) were born prematurely,
including 281 (40%) CHD and 69 (49%) CM. Syndromic patients
or those with genetic mutations represented 289 (31.1%) patients,
of whom 212 (30%) had CHD, 44 (31%) CM, and 21(53%) PAH.
After excluding children in compassionate care, age at death was
younger than one year for 479/743 (64%) patients, and mortality
related to CHD remained the prominent cause until the age of 12
years. Approximately 50% of the cardiac mortality occurred within
30 postoperative days for CHD with 431(58%) of children having
complex CHD.Heart failure was by far themost common cause of
death in these children (39%), followed by PAH/pulmonary
hypertension crisis (12%), sepsis (11%), sudden death (9%), respi-
ratory failure (8%), neurological impairment (6%), arrhythmia or
conduction disorder (4%). There were no significant changes in
mortality rates overall or by population subtype during the study
period.
Conclusions:Mortality in this center is led by death from heart fail-
ure and PAH crisis. Death occurs preferentially postoperatively in
neonates, premature infants and infants with complex CHD.
Efforts to manage heart failure and pulmonary hypertension are
critical to reducing cardiac mortality in children.

Keywords:mortality, heart failure, pulmonary hypertension, pre-
term birth

PP-815
Pulmonary veno-occlusive disease exhibiting a pulmonary
vasodilator-tolerant phenotype in a patient with a novel
EIF2AK4 gene variant
Patrícia Srnková, Marek Kardoš and Martin Záhorec
National Institute of Cardiovascular Diseases, Pediatric Cardiac Center,
Bratislava, Slovakia

Background and Aim: Pulmonary Veno-Occlusive Disease (PVOD)
is a rare and life-threatening condition. It is characterized by selec-
tive pulmonary venule remodeling, often exhibiting symptoms
similar to PAH. Diagnosis relies on pulmonary function tests,
arterial blood gas analysis, non-contrast chest computed tomogra-
phy (CT) and genetic testing.
Method: Confirmation of heritable PVOD/pulmonary capillary
hemangiomatosis (PCH) relies on the detection of biallelic
EIF2AK4 mutations. Drug-induced pulmonary edema when
exposed to standard PAH therapies is a phenomenon indicative
of PVOD or PCH.
Results: We report a case of a 17-year-old girl with an incidental
diagnosis of PAH presenting with history of frequent syncope and
resting oxygen saturation of 93%. Echocardiography identified
moderate to severe tricuspid regurgitation with preserved right
ventricle function with right ventricle pressure estimate of 90
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mmHg.NTproBNPwas elevated to 3730 ng/l. Due to these find-
ings and the inability to complete the standard 6-minute walking
test, the patient was stratified to WHO functional class III.
Pulmonary function tests indicated severely diminished diffusing
capacity for carbon monoxide (22%). CT angiography confirmed
features indicative of PVOD. Consequently, a dual pulmonary
hypertension therapy was initiated (sildenafil, bosentan) with
sequential titration. While symptoms improved (syncope disap-
peared, NTproBNP dropped to 995 ng/l), functional class
remained unchanged. Cardiac catheterization revealed negative
vasoreactivity testing, pulmonary vascular resistance 18Wu/m2,
and mean pulmonary artery pressure 44mHg on ambient air.
The therapeutic regimen was cautiously expanded to include sub-
cutaneous infusion of treprostinil with normalization of
NTproBNP and without onset of pulmonary edema. Genetic
analysis detected a novel biallelic mutation in EIF2AK4
(c.1021C>T, p.Gln341Ter). The patient demonstrated a pulmo-
nary vasodilator tolerant phenotype of PVOD. Due to partial
improvement of clinical state with persistent exertional hypoxe-
mia, we kept the patient on triple PAH therapy and started pre-
paring her for lung transplantation.
Conclusions: To our knowledge, this is the first report of a pediatric
PVOD case with a novel biallelic EIF2AK4 gene mutation. It
highlights the variable clinical response of PVOD patients to pul-
monary vasodilator therapy. In the absence of pulmonary edema,
specific PAH therapy may aid in stabilizing the patient as a bridge
to lung transplantation.

Keywords: Pulmonary Veno-Occlusive Disease (PVOD),
Pulmonary Arterial Hypertension (PAH), EIF2AK4 mutation

PP-817
Potts shunt as a palliative treatment option for suprasys-
temic idiopathic pulmonary arterial hypertension: an in-
silico modelling study
Pavlos Varsos1, Sanjay Pant2 and Irene E. Vignon-Clementel1
1Inria, Saclay Ile-de-France research center, Palaiseau, France; 2Individual
(no affiliation)

Background and Aim: The Potts Shunt (PS) is proposed as palliative
treatment option for critically ill pediatric patients suffering from
suprasystemic Pulmonary Arterial Hypertension (PAH) and right
ventricular (RV) failure. It is an extracardiac shunt, that connects
the Left Pulmonary Artery to the Descending Aorta, to decom-
press the overloaded RV. Different variants have been created
from anastomoses and grafted conduits, and recently incorporating
valves to prevent backflow for infrasystemic pulmonary pressure,
without consensus. The aim of this study is to assess the patient-
specific hemodynamics following the integration of the shunt,
while investigating the differences across the various potential
shunt modifications, by implementing multi-fidelity computa-
tional models.
Method: A hemodynamics virtual twin of a 13-year-old patient
treated at Necker Children’s Hospital was built. The patient pre-
sented suprasystemic pulmonary pressure, as well as a hypertrophic
RV, and was treated with a conduit-based shunt. The present
multi-fidelity model is capable of visualizing the flow in the shunt
region capturing the blood flow dynamics of the system, and pre-
dicting its effect on the rest of the body, including the heart, the
lower and upper body circulation.
Results: The PS resulted in a near-equalization of the aortic and
pulmonary artery pressures for an implanted shunt diameter of
7.6mm, in the patient as in-silico. Themodel further predicted that
the RV working volumes, EDV and ESV decrease, leading to RV

decompression. Yet, the stroke volume (SV) rises, thus actually
increasing RV workload. Increasing the shunt diameter results
in a drop of Qp/Qs), with a higher shunt flow, but also inducing
backflow from the systemic to the pulmonary circulation, indicat-
ing the necessity of a unidirectional valve. By comparing four dif-
ferent cases (valved/non-valved anastomosis and conduit), our
model demonstrates preserved oxygen saturation in the upper
body, with larger diameters reducing lower body saturation. All
of the variants lead to acceptable hemodynamics indices.
Conclusions: This in-silico model efficiently captures pre and post
operative patient-specific hemodynamics, offering valuable
insights into the physiology of this disease.With further validation,
it can serve as a predictive tool for clinical decision-making regard-
ing the optimal shunt design selection for suprasystemic PAH.

Keywords: pulmonary arterial hypertension, Potts shunt, virtual
human twin, in-silico medicine, intervention planning
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Unconventional ventricular assist device support in com-
plex congenital heart defects as a bridge to heart transplant
Pedro Agudo Montore1, Marta Yagüe Martín1, José Joaquín Domínguez
Del Castillo2, María De Los Ángeles Tejero Hernández1, Elena
Gómez Guzmán1, Irene María Romero De La Rosa1 and Carlos
Merino Cejas2
1Department of Paediatric Cardiology, Reina Sofía University Hospital,
Córdoba, Spain; 2Department of Cardiac Surgery, Reina Sofía University
Hospital, Córdoba, Spain

Background and Aim: Long-term mechanical circulatory support
(LT-MCS) is an important treatment modality for patients with
severe heart failure (HF). Ventricular assist device (VAD) in single
ventricle physiology or congenital heart defects (CHD) with intra-
cardiac shunts presents a technical challenge in implantation and
management.
Method: Retrospective chart review of clinical and surgical data of
patients with VAD in a tertiary care children’s hospital.
Results: Case 1. 11-year-old girl with tricuspid atresia and pulmo-
nary stenosis. She underwent a systemic-to-pulmonary shunt in
neonatal period, a bidirectional Glenn procedure at 10 months
of age, a proximal right pulmonary artery stenting at 2 years of
age, and a Glenn takedown (because of elevated pulmonary artery
pressures and hypoplastic pulmonary branches) and right systemic-
to-pulmonary shunt at 10 years of age. Given persisting severe
hypoxemia and NYHA functional class IV she was eligible for
heart transplant (HTx). The concomitant implantation of VAD
as subpulmonary MCS and the reconstruction of central pulmo-
nary arteries and ascending aorta with Dacron grafts were per-
formed. She was successfully transplanted on day 72.
Case 2. 5-year-old girl with multiple ventricular septal defects
(VSDs) or “Swiss cheese VSDs”. She underwent pulmonary artery
banding at 3 months of age. Heart surgery was discarded due to its
complexity. At 5 years of age, she developed biventricular diastolic
dysfunction, so a hybrid approach for closure of VSDs was tried
without success. Given the hemodynamic and respiratory support
(and kidney and hepatic failure), she was included on the HTx list.
Unconventional VAD was implanted with tricuspid and pulmo-
nary valve closure and removal of septal devices (conversion to sin-
gle ventricle physiology). Cannulas were placed in right atrium-
pulmonary artery and left ventricle-aorta. She was transplanted
in stable condition on day 109.
Conclusions: Adequate LT-MCS as a bridge-to-transplant in com-
plex CHD is essential for the improvement and recovery of other
organ function and contributes to the success of HTx.
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The combined implantation of VAD and the reconstruction of the
pulmonary artery and aorta might simplify and reduce the ischemic
time of the upcoming HTx.
In the context of multiple VSDs and biventricular HF, a possible
alternative for VAD success is a conversion to single ventricle
physiology.

Keywords: Ventricular assist device, heart transplant, single ven-
tricle, ventricular septal defects

PP-819
Heart rate variability as a prognostic marker in pediatric
pulmonary arterial hypertension- a prospective observa-
tional study
Prashant Bobhate, Sangamesh Bawage, Satish Kumar, Nikhil Sunil and
Tanuja Karande
Childrens heart center, Kokilaben Dhirubai Ambani Hospital, Mumbai,
Maharashtra, India

Background and Aim:Risk stratification in adults patients with PAH
is standardized modality to assess morbidity and mortality.
However similar risk stratification in pediatric patients with
PAH is challenging.The current modalities of risk stratification
are either invasive or subjective and may not be performed in
across the pediatric age group. Hence there is a pressing need to
identify a noninvasive objective parameter to assess risk in pediatric
PAH
Method: Prospective Study period Jan 2022 – sept 2023. All preva-
lent paediatric patients with IPAH who were stable on dual

combination therapy were included in the study. Patients were
divided into three risk categories using the EPVD risk calculator.
Standard deviation of normal-to-normal intervals (SDNN),
Standard deviation of mean values for normal to normal intervals
(SDANN) and square root of the mean square differences of suc-
cessive RR intervals (RMSSD) were measured using 4 hours of
holter monitor. On follow up patients were assessed for disease
progression (increase NT-pro-BNP, decrease 6MWTD >10%,
deterioration FC by 1, death or listing for lung transplant/ Potts
shunt. Mean values of HRV were compared across groups.
Results: 46 (28F), mean age 8.6 +/- 4.9 years, weight 22 +/- 13 kg
and BSA 0.8 +/- 0.3. 15,17 and 14 were in high, intermediate and
low risk category respectively. Patients in high risk category had
lower values of HRV [ SDNN (60.2 ±31.7 vs 79.5 ± 24.01 vs
80.6 ±28.4ms, p= 0.019), SDANN (49.5± 26.4 vs 62.2 ± 18.2
vs 63.4±27.1ms, p= 0.08), RMSDD (20.8 ±11.5 vs 33.4
±18.3ms vs 32.4 ±14.4 ms, p= 0.05)] as compared intermediate
and low risk. Patients (10) who had clinical worsening had lower
values of SDNN (62.4 ±21.9 vs 78.6 ± 32.3ms, p= 0.02),
SDANN (50.3± 18.09 vs 62.05 ± 27.9 ms, p= 0.05) and
RMSDD (22.7 ±13.5 vs 31.6 ±15.8ms, p= 0.015)]. SDNN of
61.7 ms, SDANN of 49.7 msec and RNSDD of 20.1 msec were
able to predict disease progression with good sensitivity and
specificity
Conclusions: HRV is significantly lower in high risk category and
those who demonstrated disease progression and could be used as a
non-invasive, objective parameter to predict disease progression.

Keywords: Risk stratification, Heart rate variability

PP-820
Clinical outcomes and transition patterns of pediatric
pulmonary hypertension patients upon reaching adulthood
in poland
Rafał Surmacz1, Marcin Waligora2, Jacek Kusa3, Elżbieta Skiba3,
Paweł Cześniewicz3, Paweł Banaszak4, Agata Michalczyk4,
Małgorzata Żuk5, Anna Migdał5, Katarzyna Ostrowska6,
Joanna Mołdawska6, Sebastian Góreczny7, Magdalena Bazgier9,
Tomasz Moszura1, Waldemar Bobkowski9, Grzegorz Kopeć8 and
Joanna Kwiatkowska10
1Department of Pediatric Cardiology, Poznan University od Medical
Sciences, Poland; Institute of Polish Mother’s Health Center, Lodz,
Poland; 2Pulmonary Circulation Centre, Department of Cardiac and
Vascular Diseases, Jagiellonian University Medical College, John Paul II
Hospital in Krakow, Krakow, Poland; Center for Innovative Medical
Education, Department of Medical Education, Faculty of Medicine,
Jagiellonian University Medical College, Kraków, Poland; 3Pediatric
Cardiology Department, Regional Specialist Hospital- Research and
Development Center in Wroclaw, Poland; 4Department of Congenital
Heart Defects and Pediatric Cardiology, Silesian Centre for Heart
Diseases, Zabrze, Poland; 5The Children’s Memorial Health Institute,
Warsaw, Poland; 6Institute of Polish Mother’s Health Center, Lodz,
Poland; 7Department of Pediatric Cardiology, University Children’s
Hospital, Jagiellonian University Medical College, Kraków, Poland;
8Pulmonary Circulation Centre, Department of Cardiac and Vascular
Diseases, Jagiellonian University Medical College, John Paul II Hospital
in Krakow, Krakow, Poland; 9Department of Pediatric Cardiology,
Poznan University od Medical Sciences, Poland; 10Department of
Pediatric Cardiology and Congenital Heart Defect, Medical University of
Gdansk, Gdansk, Poland

Background and Aim: The care of children with pulmonary hyper-
tension (PH) in Poland is centralized in 8medical pediatric centers.
Upon reaching 18 years of life, patients are transferred to one of the
23 centers for adults with PH. This study aims to assess key clinical
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parameters and outcomes in patients with PH before and after
transfer to adult care.
Method: We analyzed data from the Polish multicentre registry
(BNP-PL) from 2018 to 2023 that included number of patients
reaching adulthood, treatment of PH, World Health
Organization Functional Class (WHO-FC), control right heart
catheterization (cRHC), survival, listing for lung transplant in
the year before and after the transfer from pediatric to adult PH
center.
Results:Among 167 pediatric patients with PH, twenty three PAH
patients (12 females) reached adulthood and were transferred to
adult PAH centers. Most (n=16) patients were diagnosed with
PAH associated with congenital heart disease, followed by idio-
pathic PAH (n=6) and PAH associated with portal hypertension
(n=1). Data after the transfer were available for 18 patients, with
5 lost to follow-up. Two patients died, one before and one after
the transfer. Before transfer, 10 patients were on monotherapy, 8
on dual, and 5 on triple combination therapy. After the transfer, 2
patients were on monotherapy, 8 on dual and 4 on triple combi-
nation therapy. None of the patients had a cRHC before the trans-
fer, 5 patients had cRHC after the transfer. Before the transfer, 4
patients were in WHO-FC class I, 12 patients in class II, 6 patients
in class III, and 1 patient in class IV. After the transfer 1 patient was
in class I, 11 patients in class II, 3 in class III and 1 patient in class IV.
Two patients were listed for heart transplant before transfer, one
additional patient was listed after the transfer.
Conclusions: Approximately 21% of patients were lost to follow-up
during the transition, emphasizing the need for improved transi-
tion protocols. The transition process positively influenced treat-
mentmodalities, with increased utilization of combination therapy
and cRHC post-transfer. Disease severity assessment and lung
transplant listing remained stable.

Keywords: pulmonary hypertension, database, transfer to adult

PP-821
Dilated cardiomyopathy in children: 15 years retrospective
study in tertiary center in Tunisa
Rania Gargouri, Ines Maaloul, Mehdi Walha, Marwa Jarraya and
Leila Abid
Department of Cardiology and Department of Pediatrics, HEDI
CHAKER University Hospital, Sfax, TUNISA

Background and Aim: Dilated cardiomyopathy (DCM) is a
progressive disease characterized by ventricular enlargement and
contractile dysfunction. It represents the largest group of pediatric
cardiomyopathy type. This study aims to report the clinical presen-
tation, aetiology, and outcome of DCM in children from a tertiary
center in TUNISIA and to assess the prognostic factors.
Method: This is a Retrospective review of all patients with DCM,
aged <15 years, presenting to Hedi CHEKER hospital between
01/01/2008 and 01/10/2023. Subjects were sourced via echocar-
diography database and clinical record
Results: Sixty-eight patients were identified. Median age at diag-
nosis was 3 years old. The age of the population vary from a
1moths to 15 years. Sex ratio was 1.06 linical features was mainly
represented by heart failure (85%), fever (27%) and arrhythmias
(15%). Half of patients required inotropic support during their hos-
pitalization. Echographic findings include left ventricular enlarge-
ment and dysfunction for all patients. We note biventricular
dysfunction with associated right ventricular dysfunction in
13%. Mitral valve regurgitation was noted in 85% and was severe
in 3 patients. Pulmonary hypertension was noticed in 26%. The
commonest aetiology was Idiopathic DCM at 50% followed by

myocarditis in 25% (figure).Overall outcome was death (in 35
patients/68) rehospitalization (67%) and normalization of the ven-
tricular function in 22 patients. No patient receive heart transplan-
tation. Multivariable analysis identified older age at diagnosis
(P<0.001), larger left ventricular end-diastolic M-mode dimen-
sion z-score (P<0.001), as independent predictors of death.
Myocarditis indicate better prognosis outcome with a recovery
in 9 patients /17.
Conclusions:DCM is the most common pediatric cardiomyopathy.
The prognosis is still poor, especially in countries where heart
transplantation has not yet been developed early diagnosis, espe-
cially of secondary forms, may improve prognosis.

Keywords: dilated, cardiomyomathy, heart failure, prognosis

PP-823
Non-invasive quantification of pulmonary vascular char-
acteristics in childrenwith pulmonary arterial hypertension
using CTA-THORAX
Rosaria J. Ferreira1, Gaston van Hassel1, Tineke P. Willems2, Johannes
M. Douwes1 and Rolf M.F. Berger1
1Department of Pediatric Cardiology, Center for Congenital Heart
Diseases, Beatrix Kinderziekenhuis, University Medical Center
Groningen, Groningen, The Netherlands; 2Department of Radiology,
University Medical Center Groningen, Groningen, The Netherlands

Background and Aim: Pediatric pulmonary arterial hypertension
(PAH) is a progressive disease leading to right heart failure and
eventually death and is characterized by pulmonary vascular
remodeling. Currently right heart catheterization is the golden
standard for diagnosing PAH and assessing disease progression.
Following recent studies in adults with pulmonary hypertension,
we performed a feasibility study using CTA-Thorax aimed to non-
invasively quantify pulmonary vascular characteristics in children
with PAH and compare these to pediatric controls. We further
explored correlations between these characteristics and conven-
tional invasive hemodynamic measurements.
Method: In this study, we retrospectively collected 30 CTAs, from
15 patients with idiopathic PAH and 15 age and sex matched con-
trols. The pulmonary vessels were then segmented using a scale
space vessel segmentation algorithm, and then skeletonized using
the TEASAR method. Using a personalized definition of small vs
large pulmonary vessels calibrated to the patient’s size, we calcu-
lated the respective vessel volumes for each subject, geometric
parameters of the vessels and compared patients with controls.
Finally, we correlated these measurements with conventional,
invasive hemodynamic variables.
Results:Children with pediatric PAH had significantly lower small
vessel volumes (p<0.05) and significantly higher large vessel vol-
umes (p<0.05) than controls (See figure). Also, patients had signifi-
cantly higher vessel tapering rates (p<0.05) than controls. Lastly,
explorative analyses in the patient group showed associations
between small vessel volume and pulmonary vascular resistance
index, as well as between small and large vessel volumes and mean
pulmonary arterial pressure, although statistical significance of
these was not achieved in this feasibility study.
Conclusions: In this feasibility study we successfully non-invasively
quantified the pulmonary vasculature using CTA thorax in chil-
dren with PAH and found significant differences when comparing
vascular characteristics with those in control subjects, including
small and large vessel volumes and tapering rate. These volumetric
measurements tend to correlate with invasive hemodynamics.
Further studies are required to investigate the potential clinical
use of these the non-invasive quantification of the pulmonary
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vasculature to assess disease progression, prognosis or even treat-
ment effect.

Keywords: pediatric pulmonary arterial hypertension, chest com-
puted tomography, pulmonary vasculature, pulmonary vascular
resistance, mean pulmonary arterial pressure, scale space segmen-
tation

PP-824
Computational modeling for pulmonary arterial hyper-
tension patients
Sander Johan Bernard Schomaker1, Rolf Maria Fransiscus Berger2,
Tineke Willems3, David Julian Nolte1, Johannes Menno Douwes2 and
Cristóbal Bertoglio1
1Bernoulli Institute for Mathematics, Computer Science and AI,
University of Groningen, Groningen, Netherlands; 2Department of
Pediatric Cardiology, University Medical Center Groningen, Groningen,
Netherlands; 3Department of Radiology, University Medical Center
Groningen, Groningen, Netherlands

Background and Aim: Mathematical models based on biophysical
principles formalize the relationship between the properties of
the cardiovascular system and its function. Therefore, by solving
the inverse problem important parameters related to pulmonary
arterial hypertension (PAH) can be extracted from clinical data.
The right ventricular (RV) function is an important determinant
of outcome in PAH. The aim of this research is to create a person-
alized model for different patients to better characterize RV adap-
tation and ventricular vascular coupling.
Method: The proposed 0D lumped parameter model within this
research is a closed-loop system – written in terms of differential
equations – consisting of the right heart, pulmonary circulation,
left heart, and systemic circulation. The equations are solved for
pressures and flow rates computationally using a tailor-made
numerical method. Our approach places significant emphasis on
the correction of heterogeneous data sources when estimating
parameters.
To create a personalized model the pressure data obtained by car-
diac catheterisation and MRI flow rate data are used. The sum of
the squared error (SSE) is minimized by using an appropriate fitting
algorithm. Personalizedmodels are created for 9 patients diagnosed
with varying types of PAH (Table 1). Important parameters related
to PAH which are estimated with the model are resistances and
compliance in the pulmonary artery, stiffness and contractility of
the right ventricle.
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Results: In figure 1 the modeled pressure and flow rate are
represented.
By comparing the model output with the data available within the
clinic the model is validated (figure 2).
In figure 3 the adaptive pattern of the right ventricle in PAH is
represented based on the estimated parameters for 7 patients. 3
groups can be identified depending on the resistance in the pulmo-
nary capillaries, and RV contractility and stiffness. Furthermore, a
higher resistance and lower compliance are found for the patients
classified in WHO-FC III compared to WHO-FC II.
Conclusions: With the computational model, it is possible to get
information about the RV adaptation (RV stiffness and contractil-
ity) within a minute which is not available with conventional mea-
surements. These RV characteristics can be important for the risk
stratification for pediatric PAH patients.

Keywords: pulmonary arterial hypertension, computational
modeling, ventricular vascular coupling

PP-825
Lymphomonocytic inflammatory infiltrate with eosino-
philic granulocytes in the interstitium in a surviving heart
transplant recipient: A case report
Silvia Placidi1, Paola Francalanci2, Rachele Adorisio3, Katia Girardi4,
Luciana Vinti4, Mario Panebianco1, Micol Rebonato5, Antonio Amodeo3

and Giorgia Grutter3
1Pediatric Cardiology and Cardiac Surgery Department, Bambino Gesù
Children’s Hospital, IRCCS, Rome, Italy; 2Department of Pathology,
Bambino Gesù Children’s Hospital, IRCSS, Rome, Italy; 3Heart
Failure, Transplantation, Cardiorespiratory Mechanical Assistance Unit;
Bambino Gesù Children’s Hospital, IRCCS, Rome; Italy; 4Department
of Pediatric Hematology and Oncology and of Cell and Gene Therapy,
Bambino Gesù Children’s Hospital, IRCCS, Rome, Italy;
5Interventional Cardiology, Bambino Gesù Children’s Hospital,
IRCCS, Rome, Italy

Background and Aim: Findings of eosinophilic and lymphomono-
cytic inflammatory infiltrates in endomyocardial biopsies
(EMBs) may help in myocardial disease diagnosis identification.
Eosinophilic myocarditis (EM), a rare condition, is fatal if left
untreated and has rarely been described in heart transplant recip-
ients. An extensive work up is necessary to achieve an early etio-
logical diagnosis; however, the underlying cause remains
unexplained in nearly one-third of the patients. The cornerstone
of treatment is corticosteroids, comprehensive therapy and heart
failure management (including advanced mechanical support for
fulminant myocarditis).
Method: We have described the case of a 17-year-old heart trans-
plant recipient who presented with a cardiogenic shock. He was
admitted to our intensive care unit and treated with inotropic
drugs, such as milrinone, adrenaline, vasopressin, and levosimen-
dan; the doses of these drugs were in accordance with our internal
protocol. The patient underwent cardiac catheterization, coronar-
ography, and right ventricular endomyocardial biopsy.
Results: Endomyocardial biopsy revealed inflammatory lympho-
monocytic and eosinophil granulocyte infiltrates; thus, steroid
therapy was initiated, with complete recovery achieved after 15
days.
Conclusions: Performing an early differential diagnosis among
eosinophilic infiltration, acute cellular rejection (ACR), and pos-
sible chemotherapeutic damage is emerging as an important chal-
lenge. To our knowledge, this is the first reported case of a
lymphomonocytic inflammatory infiltration with numerous
eosinophilic granulocytes in the interstitium in a surviving heart
transplant recipient.

Keywords: lymphomonocytic inflammatory infiltrate, heart
transplantation, endomyocardial biopsy, artero-venous extracor-
poreal membrane oxygenation
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Paediatric pulmonary arterial hypertension: an unusual
course of a severe case
Sofia Rito1, Diogo Faim1, João Dias1, Izidro Reis1, Andreia Francisco1,
António Marinho Da Silva1, Graça Castro2 and António Pires1
1Pediatric Cardiology Department and Congenital Heart Diseases
Reference Centre, Coimbra’s University Hospital Centre, Portugal;
2Cardiology Department, Coimbra’s University Hospital Centre,
Portugal

Background and Aim: Pulmonary arterial hypertension (PAH) is a
progressive disease that carries high morbidity and mortality. In
children, the aetiology and management of PAH can be
challenging.
Method: Clinical case.
Results:A 13 year old girl was referred to the Paediatric Cardiology
Clinic due to two episodes of exercise related syncope. The trans-
thoracic echocardiogram revealed severe dilation of the right-sided
chambers, right ventricle hypertrophy and an estimated suprasys-
temic pulmonary pressures. Cardiac catheterization confirmed
PAH (mean pulmonary artery pressure (PAP)of 45 mmHg; pul-
monary capillary wedge pressure7 mmHg; transpulmonary pres-
sure gradient 38 mmHg, pulmonary vascular resistance 19 WU/
m2, indexed cardiac output (iCO)2.3L/min/m2) and a negative
vasoreactivity test. A high resolution CT (HRCT) chest was
inconclusive for pulmonary veno-occlusive disease (PVOD).
The remaining workup was normal. The patient was started on
sildenafil and diuretics and initially responded favourably.
Bosentan was added, but was discontinued due to clinical deterio-
ration and suspected PVOD. Twomonths later, she was started on
epoprostenol, with a favourable response. Five months later, the
condition deteriorated again and it improved after increasing
the dose of epoprostenol, as well as, adding macitentan to the
therapeutic regimen. Within a period of two years, the condition
further declined, one episode being complicated by hemoptysis,
requiring further increments in the epoprostenol dose. A repeat
cardiac catherization, whilst on three vasodilatory drugs, showed
no improvement of the PAP, but an iCO of 3,2 L/min/m2. A
repeat HRCT chest remained inconclusive for PVOD. Due to
progressive clinical worsening, she was listed for lung transplanta-
tion. At the age of 17 she underwent a double lung transplant.
Conclusions: The authors highlight the case of an adolescent girl
with severe PAH of uncertain etiology, whose clinical course
had been characterized by intermittent episodes of right ventricular
failure with relativity clinical stability in between Despite manage-
ment with triple vasodilatory drugs, no clear improvement was
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evident and she underwent a successful lung transplant. PVOD is a
rare condition with a poor prognosis; lung transplant is recom-
mended as the only curative therapy. The role of PAH targeted
therapy in PVOD remains controversial.

Keywords: paediatric cardiology, arterial pulmonary hyperten-
sion, lung transplant

PP-828
Right heart failure in a child secondary to chronic airway
obstruction
Veronica Catalina Vasquez1, Carola Cedillo2, Isabel Orellana4 and
Diego Jimenez3
1Veronica Catalina Vasquez Rodríguez; 2Carola cedillo; 3Maria Isabel
Orellana; 4Diego jimenez

Background and Aim: OBJECTIVE: to raise awareness of the
importance of chronic airway obstruction in children.
BACKGROUND: Chronic airway obstruction is often ignored
by pediatricians, downplaying its importance as a cause of pulmo-
nary arterial hypertension in children.
Method: Here we describe the clinical case of a 5-year-old boy
who, since he was 3 years old, has had tonsil infections, pharyngitis,
repeatedly. At 5 years old, frequent bronchoobstructive symptoms
with cyanosis, saturation of 87%, were managed. with salbutamol,
fluticasone, ipatropium bromide with slight improvement. An
echocardiogram was performed at one, two and three years of
age with a report that ruled out structural heart disease. The latter
was already observed with mild pulmonary hypertension of
35 mmHg. At the age of 4, he attended on several occasions with
cough, fever, cyanosis, tonsillitis, respiratory difficulty, broncho-
obstructive symptoms without improvement. He was hospitalized
in intensive care on 2 occasions with a diagnosis of severe pneumo-
nia. An echocardiogram was performed showing dilation of the
right cavities, right ventricular dysfunction with Severe pulmonary
arterial hypertension was discharged with home oxygen at night
due to saturation of 85%. He attended the outpatient clinic with
functional class III/IV, 65% cyanosis, with fever. The evaluation
showed evidence of adenoid hypertrophy, grade IV tonsils, the air-
way was closed, an echocharidogram was performed with dilation
of the right cavities with a z score of 3.2, and severe pulmonary
hypertension. Tonsillectomy and adenoidectomy were per-
formed, showing immediate improvement with saturation greater
than 90%, with functional class I/IV. Echocardiogram one month
after surgery with right chambers with z score 2.3, with mild tri-
cuspid regurgitation.
Results: This case was a success, since with a correct diagnosis an
excellent result was obtained.
Conclusions: We want to share this case since chronic airway
obstruction generated right heart failure, as well as pulmonary
arterial hypertension, this being reversible; however, patients with
Down syndrome have a predisposition to suffer from pulmonary
arterial hypertension, which could be the obstruction. Chronic air-
way deficiency is a determining factor in these patients, which is
why it is a point of discussion to recommend early surgery.

Keywords: pulmonary hypertension, heart failure in

PP-829
High-dose angiotensin converting enzyme inhibitors and
β-blocker in infantile dilated cardiomyopathy
Yuji Maruo, Tatsunori Itabashi, Asuka Takahata, Daisuke Sasaki,
Ayako Nagai, Hirokuni Yamazawa and Atsuhito Takeda
Department of Pediatrics, Hokkaido University Graduate School of
Medicine, North 15 West 7, Kita-ku, Sapporo 060-8638, Japan

Background and Aim:Dilated cardiomyopathy (DCM) is character-
ised by ventricular dilatation and systolic dysfunction, and is the
leading indication for heart transplantation in children and adults.
Recently, the efficacy of high-dose angiotensin converting
enzyme (ACE) inhibitors and β-blockers for heart failure has been
reported; however, the optimal dosage in children, particularly
infants, is unknown. Herein, we report a case series of 4 patients
with infantile DCM wherein administering high-doses of ACE
inhibitors and β-blockers showing effective outcomes.
Method: A retrospective review was conducted on patients with
infantile DCM treated in our hospital from 2014 to 2023.
Results: There were 4 cases of infantile DCM, with onset ages
ranging from 1 to 10 months. One case was Barth syndrome,
and three cases were idiopathic DCM. Treatment commenced
with diuretics and phosphodiesterase (PDE) III inhibitors, with
the addition of catecholamines based on the severity of heart fail-
ure. Subsequently, ACE inhibitors and β-blockers were intro-
duced with gradual increased dosage. At our hospital, the
maximum dosage of cilazapril, enalapril, and carvedilol in children
were 0.1 mg/kg/day, 1.0 mg/kg/day, and 1.0 mg/kg/day, respec-
tively. High-dose ACE inhibitors and β-blockers were adminis-
tered to 4 patients with infantile DCM, resulting in improved
cardiac systolic function and ventricular dilatation in 3 cases. In
the remaining patient, olprinone was successfully discontinued,
and the patient was discharged from the hospital; however, systolic
function and ventricular dilatation did not improve, and the
patient died from hypovolemic shock triggered by enteritis.
Conclusions: High-dose ACE inhibitors and β-blockers may be an
effective treatment option for patients with infantile DCM.When
administering ACE inhibitors and β-blockers, especially at high
doses, careful attention should be paid to coexisting infections
and renal function.

Keywords: Dilated cardiomyopathy, Angiotensin converting
enzyme inhibitor, β-blocker, infant
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The evaluation of cardiac arrythmias in the children with
heart transplanation
Eser Doğan1, Zulal Ulger1 and Cagatay Engin2
1Ege University, Department of Pediatric Cardiology; 2Ege University,
Department of Cardiovascular Surgery

Background and Aim: Heart transplantation is the best option for
long-term life expectancy in children with heart failure associated
with cardiomyopathies and congenital heart disease and those with
pathologies that cannot be corrected despite medical and surgical
treatments. One of the complication in heart transplanatation
patients is cardiac arrythmia. In this study, we aimed to evaluate
cardiac arrythmias in our heart transplanation patients.
Method: The study included 27 children (age 0-18 years) who
underwent orthotopic heart transplantation for advanced heart
failure in our hospital January 2007 and January 2023. Follow-
up ECHO and ECG after heart transplantation were performed
at 1 week, 2 weeks, and monthly thereafter. We restrospectively
evaluated the patient’s files
Results: Arrhythmias were detected in 9 (33%) of the 27 patients
during follow-up. Three patients developed complete atrio-
ventricular (AV) block after transplantation. Permanent pace-
makers were implanted in 3 patients. One patient developed
complete AV block during acute rejection and received a tempo-
rary pacemaker. At 72 hours of follow-up, the AV block regressed
and sinus rhythm resumed. Chronic sinus tachycardia was detected
in 2 patients. Beta-blocker therapy was initiated in these patients
because their tachycardia persisted despite eliminating all possible
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causes of sinus tachycardia. Atrial and ventricular extrasystole were
each detected in 1 patient. The patient with ventricular extrasys-
tole was found to have grade 2 rejection. A complete right bundle
branch block pattern was observed in 1 patient. Except for the
patient with rejection and complete AV block, none of the patients
who developed arrhythmia had low ventricular ejection fraction.
Conclusions: With this study, we observed once again that heart
transplantation is not a definitive cure and that close monitoring
for potential complications is essential. One of the important
expected complication is cardiac arrythmias in the heart transplan-
tation patients.

Keywords: Heart transplanation, arryhmia, children
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PP-831
Association between glycated hemoglobin and left ven-
tricular remodeling in children with type 1 diabetes
Valeriu Eşanu1, Veronica Eşanu2, Iulia Rodoman2 and Ina Palii1
1Mother and Child Institute; 2Nicolae Testemitanu State University of
Medicine and Pharmacy

Background and Aim: Type 1 diabetes (T1DM) is a major risk factor
for cardiovascular disease. Conflicting information exists regarding
the association between the degree of glycemic control and left
ventricular (LV) remodeling in children with T1DM. This study
aimed to describe the frequency of the pattern of LV remodeling in
children with T1DM, and its relation to glycosylated hemoglobin
(HbA1c).
Method: This case-control study was conducted on 45 children
with T1DM and 45 healthy, from the Department of Pediatrics,
Mother and Child Institute. All participants were subjected to
the full clinical examination, and investigations including bio-
chemical dosage – HbA1c, echocardiography – LV functional
and structural parameters.
Results: The results of the evaluation of the pattern of LV remod-
eling were distributed as follows: 6.7% (n=3) – concentric LV
hypertrophy, 8.9% (n=4) – concentric LV remodeling, and
4.4% (n=2) – eccentric LV hypertrophy, 80.0% (n=36) – partic-
ipants showed a normal LV geometry pattern. The correlational
study between the HbA1c and the LV remodeling parameters
revealed a positive correlation coefficient with interventricular
septal thickness at end-diastole (mm) (r=0.5*, p=0.036), posterior
wall thickness at end-diastole (mm) (r=0.5*, p=0.032), LV Mass
(g) (r=0.5*, p=0.038), and LV Mass Index (r=0.5*, p=0.038).
Conclusions: Glycosylated hemoglobin appears to be one of the
predictors of left ventricular remodeling in children with type 1
diabetes. The results of the study show that the increased value
of the glycosylated hemoglobin is associated with a consensual
and proportional increase in the values of the left ventricular
remodeling parameters. Periodic echocardiographic examination
is recommended for early detection of the modifications of left
ventricular parameters, and initiation of the treatment if necessary.

Keywords: children, diabetes, left ventricular remodeling.
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Association between epicardial adipose tissue thickness and
left ventricular parameters in children with metabolic
syndrome
Veronica Eşanu1, Valeriu Eşanu2, Iulia Rodoman1 and Ina Palii2
1Nicolae Testemitanu State University of Medicine and Pharmacy;
2Mother and Child institute

Background and Aim: Epicardial adipose tissue (EAT) has a role in
the development of several cardiovascular diseases through com-
plex mechanisms - gene expression profile, pro-inflammatory and
profibrotic proteome, neuromodulation, and glucose and lipid
metabolism, including in the presence of metabolic syndrome
(MetS). The aim of this study was to investigate the possible cor-
relation between EAT thickness and left ventricular (LV) param-
eters in children with MetS.
Method: An observational analytical cohort study was conducted
on 118 children, with the following criteria: the age of 10 - 18
years; and waist circumference (WC) ≥ 90th percentile. The diag-
nosis of MetS was established according to the International
Diabetes Federation (IDF) criteria. EAT (by echocardiography)
and other clinical-paraclinical data were analyzed.
Results: The mean value of the EATwas beyond the accepted cut-
off points both, in the study group (MetS+) and control group
(MetS-) (5.39 ± 0.22 mm vs. 4.97 ± 0.17 mm; p > 0.05); higher
in males vs females (5.27 ± 0.2 mm vs. 4.97 ± 0.19 mm; p > 0.05);
and, within the clusters, it was found to be higher in subjects with
four and five positive criteria, respectively (WC - HDLc - HBP =
5.47 ± 0.44 mm, vs. WC - TG - HBP = 5.6 ± 0.84 mm, vs. WC -
TG - HDLc = 4.65 ± 0.38 mm and WC - TG - HDLc - HBP =
5.77 ± 0.52 mm; F = 0.82; p > 0.05). A positive correlation
between EAT and, interventricular septum (r = + 0.3*; p >
0.05), left ventricular posterior wall (r = + 0.34*; p > 0.05) and
left ventricular mass (r = + 0.3*; p < 0.05) was found. No corre-
lation coefficient was not noted with hemodynamic, lipidmetabo-
lism, carbohydrate, and vascular remodeling parameters.
Conclusions: The increase in epicardial adipose tissue thickness
probably is associated with a consensual and proportional increase
of the left ventricular parameters in children with metabolic syn-
drome. Further studies might elucidate whether epicardial adipose
tissue deserves to be included among the diagnostic factors of met-
abolic syndrome.

Keywords: children, epicardial adipose tissue, metabolic syn-
drome.

PP-833
Heart failure in long-term survivors of childhood cancer - a
population-based systematic review and meta-analysis
Jens Böhmer1, Tove Berg2, Bright Nwaru3, Kristjan Karason4 and
Marianne Jarfelt5
1Department of Pediatrics, Institution for Clinical Sciences, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden; Pediatric
Heart Center, The Queen Silvia Children’s Hospital, Sahlgrenska
University Hospital, Gothenburg, Sweden; Department of Pediatrics,
Klinikum Frankfurt-Höchst, Frankfurt, Germany; 2Department of
Pediatrics, Institution for Clinical Sciences, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden; Department of
Pediatrics, TheQueen Silvia Children’s Hospital, Sahlgrenska University
Hospital, Gothenburg, Sweden; 3Krefting Research Centre, Institute of
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Medicine, Sahlgrenska Academy, University of Gothenburg, Gothenburg,
Sweden; 4Department of Cardiology, Sahlgrenska University Hospital,
Gothenburg, Sweden; Transplant Institute, Sahlgrenska University
Hospital, Gothenburg, Sweden; Institute of Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden; 5The long-
term follow up clinic for childhood cancer survivors, Department of
Oncology, Sahlgrenska University Hospital, Gothenburg, Sweden;
Department of Oncology, Institute for Clinical Sciences, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden

Background and Aim:The survival rate for childhood cancer has sig-
nificantly improved and now exceeds 80%, resulting in a growing
population of childhood cancer survivors (CCS). Among CCS,
heart failure (HF) is a particularly serious non-malignant compli-
cation.We conducted a systematic review to consolidate data from
population-based studies that report on the occurrence of HF in
CCS who have survived for five years or more following their
cancer diagnosis.
Method: We searched ten leading databases focusing on this topic
from their inception up to March 14th, 2023. The process
involved screening articles, extracting data, and assessing quality,
all performed independently by two reviewers. A random-effects
meta-analysis was conducted to summarize the findings.
Results:Out of 3,883 records screened, eight met the eligibility cri-
teria, covering 45,659 CCS diagnosed between 1970 and 2010.
These studies reported a range of cumulative HF incidences, from
0.25% to 1.98%. A meta-analysis of three of these studies yielded a
cumulative incidence of 0.99% (95% CI 0.57-1.42). However,
there was substantial heterogeneity among these three studies, with
an I-squared statistic of 94.4% (p < 0.001). The overall quality
assessment indicated that four studies were strong, three were
moderate, and one was weak
Conclusions: The existing population-based studies on HF in CCS
are limited in number and exhibit significant heterogeneity.
Nevertheless, these studies confirm an elevated risk of HF in
CCS. To facilitate the establishment of surveillance programs
and future treatment guidelines, there is a urgent need for popu-
lation-based studies that compare HF incidence in CCS to that of
the general population.

Keywords: Childhood Cancer Survivors, Heart failure,
Systematic review, Meta-Analysis

PP-834
PedsQL, exercise capacity, and endothelial function in
pediatric fontan patients
Jerin Tresa Jose, Daniel Bernstein, Latha Palaniappan, Mary Leonard,
Jin Long, Manisha Desai, Mavis Lui, Tania Davila, John P. Cooke,
Inger L. Olson, Jonathan N. Myers, Lauren Schneider and Elif Seda
Selamet Tierney
Stanford University, Palo Alto, USA

Background and Aim: Patients with Fontan circulation can experience
a range of physical, motor, and/or cognitive challenges. Here, we
present baseline data of pediatric Fontan patients prior to entering
a controlled randomized exercise intervention (REENERGIZE
FONTAN) and how their health measures relate to their Pediatric
Quality of Life Inventory (PedsQL) score, a multidimensional tool
assessing health-related quality of life in children and adolescents.
Our hypothesis is that patientswithworse exercise capacity and endo-
thelial function will have lower PedsQL scores compared to patients
with better exercise capacity and endothelial function.
Method: Fontan patients 8-19 years of age cleared to exercise are
included in this randomized controlled trial that utilizes live-video
conferencing to deliver a supervised exercise intervention. Patients
with NYHA Class IV, recent acute illness, active protein losing
enteropathy, pacemaker, and/or cognitive delay are excluded.
At baseline, patients undergo a series of tests including a cardiopul-
monary exercise test (peak VO2), an endothelial pulse amplitude
test (reactive hyperemia index, RHI), and the 23-item PedsQL
Inventory. The survey quantifies physical, emotional, social, and
school functioning into 1 total and 2 summary scores pertaining
to physical and psychosocial health.
Results: 86 Fontan patients (median age 13.1 years; IQR, 10.6,
15.6) completed the baseline visit. Median time from Fontan oper-
ation was 9.2 years [IQR, 7.0, 12.0]. Peak VO2 was 1343± 526
ml/min and indexed peak VO2 was 27.9±6.71 mL/kg/min.
RHI and lnRHI were 1.42±0.51 and 0.31±0.32, respectively.
Physical and psychosocial PedsQL summary scores were 75.7
±17.2 and 75.3±15.6, respectively, and total scale score was
75.4±14.7. There was a mild positive correlation between peak
VO2 and PedsQL total scale score (r(84)= 0.25, p=.02), and
between lnRHI and PedsQL physical summary score (r(76)=
0.250, p=.03).
Conclusions: In this cohort, worse exercise capacity and endothelial
function were associated with lower PedsQL scores in pediatric
Fontan patients. Our RE-ENERGIZE FONTAN exercise inter-
vention will provide further information on the impact of aerobic
and strength training on the quality of life in this patient population.

Keywords: Fontan, Quality of life, Exercise capacity, PedsQL
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PP-835
Differences in ergospirometry between fallots with severe
and non-severe pulmonary regurgitation
José Miguel Blanco Borreguero1, Esteban Peiro Molina2, Erika
Rezola Arcelus3, Ana Olivar Gallardo1, Marta Iglesias Barroso1 and
Begoña Manso García1
1Pediatric Cardiology, Hospital Infantil Virgen del Rocío, Seville, Spain;
2Pediatric Cardiology, Hospital InfantiI La Fe, Valencia, Spain;
3Pediatric Cardiology, Hospital de Donostia, San Sebastian, Spain

Background and Aim: Pulmonary regurgitation (PR) is one of the
most common complications in patients undergoing for
Tetralogy of Fallot (TOF) surgery. Chronic PR is known to lead
to right ventricular (RV) dysfunction, symptoms such as fatigue
and exercise intolerance and therefore a worse long-term
prognosis.
Our aim is to compare cardiopulmonary stress test (CPET) varia-
bles: peak oxygen consumption, OUES, VE/VC02 slope, maxi-
mal workload, 02 pulse, maximal heart rate and maximal oxygen
consumption at anaerobic threshold between TOF patients cor-
rected with transpulmonary valve patch with severe PR and those
with preserved pulmonary valve annulus with mild-moderate PR.
Method: Retrospective observational study was performed in a
Spanish population of 41 patients with TOF aged 7-17(14,5) years,
all of whom had undergone a CPET on the cycloergometer and
magnetic resonance imaging (MIR) during their follow-up. They
were divided into two groups according to whether they had
severe PR or not. Seven CPET variables and PR fraction and
RV end-diastolic volume were collected. Severe PR fraction
>40% MIR was considered severe.
Results: A total of 41 patients were recruited, 20 in the preserved
annulus group without severe PR and 21 in the severe PR group,
without any degree of stenosis in the pulmonary bed, (these groups
were comparable in age and sex). CPET variables VO2/kg, VE/
VCO2 slope, OUES, maximal workload,02 pulse, maximal heart
rate and maximal oxygen consumption at anaerobic threshold
were compared without finding statistically significant differences
in any of them. The detailed results are shown in the table (see
tables below).

Conclusions: We found no statistically significant differences in
oxygen consumption between the two groups, which may be
due to the fact that in the paediatric age group, despite the clear
RV dilatation associated with PR, it is rare to observe an overt
deterioration in RV function. On the other hand, the lack of a
statistically significant difference in VE/VC02 overlap may be
due to the fact that this variable is more affected in situations of
stenosis in the pulmonary tree than in situations of pulmonary
insufficiency.
Important evolutionary follow-upwithmultiple diagnostic tests to
monitor both potential decline in functional capacity and RV
function throughout life.

Keywords: Fallot, Pulmonary regurgitation and
Cardiopulmonary stress test

PP-836
Oxygen consumption in congenital heart disease
José Miguel Blanco Borreguero1, Erika Rezola Arcelus3, Esteban
Peiro Molina2, Ana Olivar Gallardo1, Marta Iglesias Barroso1 and
Begoña Manso García1
1Pediatric Cardiology, Hospital Infantil Virgen del Rocío, Seville, Spain;
2Pediatric Cardiology, Hospital InfantiI La Fe, Valencia, Spain;
3Pediatric Cardiology, Hospital de Donostia, San Sebastian, Spain

Background and Aim: Cardiorespiratory fitness (CRF) is usually
reduced in people with CHD, and often deteriorates more rapidly
than in healthy people. Cardiopulmonary stress test (CPET) is used
tomeasure functional capacity. CRF is known to be prognostic for
future mortality and morbidity.
Objectives:Our goal is to compare the functional capacity of differ-
ent congenital heart defects in Spanish children.
Method: This is a retrospective observational study in a Spanish
paediatric population with congenital heart disease between 8-
14 years of age. We analyzed 423 patients with 551 test from
the national paediatric registry of CPET on the cycloergometro
in Spainwas used from 2017 to the present.We selectedmaximum
tests and compared percentage of maximum peak oxygen con-
sumption achieved (V02 peak %) in each pathological group.
Due to small sample sizes in some groups and the presence of
extreme values, we use the median as a measure of the centralisa-
tion of values.
Results: In our study, we found that the congenital heart defects
with the best peak oxygen consumption were pretricuspid shunts,
followed by corrected alkapas and non-interventional ebsteins
with completely normal predicted consumption compared to
the healthy population. On the other hand, the group with the
worst peak oxygen consumption was the Glenns, followed by
Fontan and Truncus patients whose median predicted consump-
tion was far away from the expected consumption.
In the table belowwe add the rest of the heart diseases studied with
the median peak and predicted consumption.
Conclusions:Weprovide an overview of how each congenital heart
disease affects oxygen consumption. CPET is a very useful tool for
monitoring these patients and allows us to follow their functional
capacity in great detail. We recognise the limitations of the study
(anatomical heterogeneity, small size sample). For these reasons,
the database needs to be expanded in order to obtain more con-
sistent information and to be able to determine the predicted V02
for each congenital heart disease based on age and sex.

Keywords: Cardiopulmonary stress test, Congenital heart disease
and Oxygen peak consumption
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PP-837
Exercise capacity in children with moderate to severe
pulmonary regurgitation after repair of tetralogy of fallot
Joydeep Mookerjee
Department of Paediatric Cardiology, Royal Manchester Children’s
Hospital, Manchester, United Kingdom

Background and Aim: Tetralogy of Fallot is the most common form
of cyanotic congenital heart disease and accounts for 10% of all
forms of congenital heart disease. Complete repair of this condition
can lead to progressive pulmonary regurgitation which has been
thought to contribute significantly to exercise intolerance in chil-
dren. Objective assessment of exercise capacity with a maximal
cardiopulmonary exercise testing can provide valuable prognostic
information.
Method: Children were tested on a modified treadmill protocol
keeping the gradient constant (10%) and ramped increases in
speed. Breath to breath analysis was performed with a
Medraphics metabolic cart connected to the treadmill.
Results: Thirty five children (21 females, 14 males, 9 – 17 years)
with moderate to severe pulmonary regurgitation were tested
12.68 (7.83 – 16.83) years after full repair of their Tetralogy of
Fallot. The mean height was 160.44 cm (range 127.6 – 182), mean
weight was 54.27kg (range 24.4 – 108) andmean body surface area
was 1.55 m2 (range 0.94 – 2.29). The mean exercise time was 8.62
minutes (range 5 – 11) with maximum heart rate achieved mean
was 88.45% of predicted (range 71 – 99). None of them had any
arrhythmias during the test or during recovery. On the Borg scale
of patient reported symptoms at end exercise mean rate of

perceived exertion was 6 (range 3 – 10) and mean shortness of
breath was 6 (range 3 – 10). Test Parameter Patients (n=35)
Predicted P Value VO2 AT 23.28±4.21 26.73±2.44 <0.001
VO2max 35.7±7.19 44.59±4.11 <0.001 VE/VO2 33.65±6.15
37.26±4.01 0.008 VE/VCO2 31.02±5.16 30.88±3.25 0.9
Conclusions: Children with moderate to severe pulmonary regur-
gitation after repair of Tetralogy of Fallot show significant reduc-
tion in submaximal and maximal exercise capacity despite
demonstrating a normal ventilatory response to exercise.

Keywords: Cardiopulmonary exercise test, Tetralogy of Fallot,
Pulmonary regurgitation, Oxygen uptake efficiency slope
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PP-838
A rare case of double outlet right atrium with atrio-
ventricular septal defect
Joydeep Mookerjee1 and Arul Narayanan2
1Department of Paediatric Cardiology, Royal Manchester Children’s
Hospital, Manchester, UK; 2Department of Paediatric Cardiology, Alder
Hey Children’s Hospital, Liverpool, UK

Background and Aim: We describe a newborn baby with a very
unusual congenital cardiac malformation and our initial clinical
management.
NG was born on 2/9/2023 at 38 weeks of gestation by SVD with
Apgars 9 and 9. His birth weight 2760 grams. On newborn check
he was found to have preductal saturations of 92 – 94% and post-
ductal saturations of 94 – 96%.On examination he had no dysmor-
phic features, no respiratory distress, his femoral pulses were
palpable and he had a soft systolic murmur over his precordium.
There was no family history and his parents are non
consanguineous.
Method: His echocardiogram showed normal situs, pulsatile
abdominal aorta, apex was in the midline, pulmonary veins were
draining into a left sided atrium and systemic veins and coronary
sinus draining into a right sided atrium. He had a common atrio-
ventricular valve with a small ventricular septal defect, good sized
left and smaller right ventricular chambers, normally arranged great
arteries and unobstructed aortic arch. His atrial septum was devi-
ated leftward extending from the superior vena cava to the left
atrioventricular groove excluding the left atrial mass from the ven-
tricular mass. There was a small restrictive atrial septal defect with
flow from left to right, dilated pulmonary veins. (Images 1 and 2)
Results: Balloon atrial septostomy was performed on 19/9/2023
with a 13.5 mm Z-MED balloon catheter with creation of an
unrestrictive atrial septal defect. (Image 3)
Conclusions: Double outlet right atrium is a very rare congenital
cardiac malformation. This happens due to deficient rotation of
the left ventricular mass from right to left very early in embryogen-
esis. The baby’s clinical condition would have been aggravated if
Dinoprostone was given as the standard treatment of cyanosis if
echocardiography had not been performed. Good understanding
of the anatomy and timely management is needed for this
condition.

Keywords: Double outlet right atrium, cor triatriatum dextra,
common atrioventricular valve, absent left atrioventricular con-
nection
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General Cardiology

PP-839
Cardiovascular response to graded exercise challenge in
children with moderate to severe pulmonary regurgitation
after repair of tetralogy of fallot
Joydeep Mookerjee
Royal Manchester Children’s Hospital, Manchester, United Kingdom

Background and Aim: Activities of daily living require an appropriate
cardiovascular response to exercise. Children require a level of
cardiovascular fitness to enable them to participate in all aspects of
school life. Children with repaired congenital heart disease need
to enjoy the same activities as their peers. Tetralogy of Fallot
(TOF) is themost common formof cyanotic congenital heart disease
(CHD) and complete repair of this condition can lead to progressive
pulmonary regurgitation which has been thought to contribute sig-
nificantly to exercise intolerance in children.Objective assessment of
cardiovascular responsewith a gradedcardiopulmonary exercise test-
ing can provide valuable information to enable proper management
Method: Children were tested on a modified treadmill protocol
keeping the gradient constant (10%) and ramped increases in
speed. Breath to breath analysis was performed with a
Medraphics metabolic cart connected to the treadmill.
Results: Thirty five children (21 females, 14 males, 9 – 17 years)
with moderate to severe pulmonary regurgitation were tested
12.68 (7.83 – 16.83) years after full repair of their Tetralogy of
Fallot. Twenty four age matched normal children (17 males, 7
females) were tested as control group. None of them had any
arrhythmias during the test or during recovery. Cardiac output
was calculated from oxygen consumption with a standard formula
(reference 2). Statistical comparison was made with the unpaired t-
test and significance was accepted for p≤0.01. Table 1 (attached)
Conclusions: Children with moderate to severe pulmonary regur-
gitation after repair of Tetralogy of Fallot show appropriate
increase in their cardiovascular response to exercise compared to
normal children. However they demonstrated a significant reduc-
tion in time for which they can exercise. This suggests that provid-
ing exercise training may be an important intervention to improve
their quality of childhood experience.

Keywords: Tetralogy of Fallot, Cardiac Output, Stroke Volume,
Chronotropic Index, Exercise
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PP-840
Handgrip-strength and international physical activity
questionnaire – surrogate markers for cardiovascular
fitness
Klaus Haggenmüller, Barbara Reiner, Thorsten Schulz and Renate
Oberhoffer Fritz
Chair of Preventive Pediatrics, Technical University of Munich, Munich,
Germany

Background and Aim: Usually, Cardiovascular fitness is tested with
Cardiopulmonary Exercise Testing (CPET). This validated
method is time consuming and cost intensive. In daily practice
and for identification of high cardiovascular (CV) risk groups on
a large scale, e.g. at school or university, cost efficient and easy
to use tests are needed. Handgrip-strength (HGS) and the self-
reported physical activity using the International Physical
Activity Questionnaire (IPAQ) could serve to identify the CV fit-
ness. Both are known predictors of CV health and mortality. This
study examines the association of HGS and IPAC to the objective
CPET measurement of VO2peak in a healthy student cohort at
the Technical University of Munich, Germany. The project is part
of TUM4Health, a university-based health promotion program
(Ethical Board number 379/19 S-SR).
Method: From 2017 to 2023, a sub cohort of 389 Students partici-
pating in the TUM4Health program, which offers a medical
check-up and motor performance test, this includes the evaluation
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of anthropometric data, the IPAQ, a CPET on a treadmill and a
digital HGS Test. The students were aged 25 +/- 4 years, and 63%
were female; students with health issues were excluded from this
study.
Results: HGS (r =.747, p <.001, n = 389), and IPAQ (r =.309, p
<.001, n = 303) showed a positive association with VO2peak.
Weight, size, and sex of the participants were strongly associated
VO2peak and HGS; therefore, a linear regression model including
these covariates was applied: the positive association with
VO2peak was still significant for HGS (T=8.912, p=0.023) and
IPAQ (T=2.430, p=0.016). In the linear regression model the
R2 value of HGS to VO2peak was 56% and R2=10% in the case
of the IPAQ.
Conclusions: Both HGS and IPAQ were significantly associated
with VO2peak, but HGS seems to be the more predictive surro-
gate marker for CV fitness. Thus, HGS is a cost-efficient way to
estimate the cardiorespiratory fitness when CPET measurements
are not available or too expensive.
For future applications HGS could be used as predictor variable in
the emerging field of machine learning (AI) for maximal oxygen
uptake calculations. A high associated surrogate marker like HGS
could optimize the performance.

Keywords:Cardiovascular, fitness, IPAQ, handgripstrength, pre-
vention, CPET

PP-841
A single-center 10-year retrospective review of maximal
exercise capacity in children with different types of con-
genital heart disease
Ilse Coomans1, Tine D’herde1, Katya De Groote1, Joseph Panzer1,
Laura Muiño Mosquera1, Daniel De Wolf1, Hans De Wilde1,
Katrien François2, Thierry Bové2, Thomas Martens2 and
Kristof Vandekerckhove1
1Department of Pediatric Cardiology, Ghent University Hospital, Ghent,
Belgium; 2Department of Cardiac Surgery, Ghent University Hospital,
Ghent, Belgium

Background and Aim: In the last decades, children with congenital
heart disease (CHD) demonstrate lower mortality and morbidity
due to improved surgical, interventional and medical treatment
options. Physical functioning evaluated through cardiopulmonary
exercise testing (CPET) is an important factor of health and quality
of life. This study evaluates maximal exercise performance in dif-
ferent disease groups with CHD in a large cohort of patients.
Method: Data from 836 CPET performed in children between 6-
16 years with different types of CHD over a period of ten years
were reviewed and compared with a control group of 294 healthy
children. Maximal heart rate (HRmax) in bpm and maximal oxy-
gen consumption (VO2max) and maximal load (Loadmax)
expressed as % of the predicted value were evaluated. Statistical
analysis, using Student T-test and Mann-Whitney U test as appro-
priate, was used to compare the different subgroups with the con-
trol group.
Results: Children with CHD had lower exercise performance
compared to the healthy control group (VO2max=98.4±14.5%;
Loadmax=92.8±17.1%; HRmax=189.7.9±10.0bpm). Patients
with Pulmonary Atresia with intact septum (VO2max=66.6
±18.0%; Loadmax=59.8±16.8%; HRmax=164.9±24.7bpm),
Univentricular heart (VO2max=70.9±18.1%; Loadmax=60.1
±12.7%; HRmax=163.8±21.2bpm), Ebstein malformation
(VO2max=76.5±20.2%; Loadmax=73.7±15.5%; HRmax=
186.4±10.2bpm), Double Outlet Right Ventricle (VO2max=
76.7±16.8%; Loadmax=73.1±13.4%; HRmax=178.4±14.8bpm)
and Tetralogy of Fallot (VO2max=76.5±20.2%; Loadmax=73.7
±15.5%; HRmax=186.4±10.2bpm) have the worst exercise per-
formance of all patient groups. Children with Atrial Septal Defect
(VO2max=91.3±22.7%; Loadmax=81.8±18.5%; HRmax=186.5
±10.9bpm), Ventricular Septal Defect (VO2max=90.4±17.5%;
Loadmax=82.5±15.9%; HRmax=176.0±23.6bpm), Atrio-ven-
tricular Septal Defect (VO2max=86.9±19.9%; Loadmax=81.6
±21.1%; HRmax=172±25.1bpm), Transposition of the Great
Arteries (VO2max=91.5±20.2%; Loadmax=80.0±16.6%;
HRmax=175.8±18.9bpm) or Coarctation (VO2max=90.8
±18.4%; Loadmax=80.6±18.6%; HRmax=181.7±18.2bpm) had
better CPET results, although the results were still lower com-
pared to healthy controls.
Conclusions: As children with CHD have lower exercise perfor-
mance it is important to evaluate their exercise capacity during
the follow-up at young age without exception. Children with
Pulmonary Atresia with intact septum, Univentricular Heart,
Ebstein malformation, Double Outlet Right Ventricle and
Tetralogy of Fallot perform the worst and need specific attention
in the evaluation of their physical fitness. When appropriate, a
rehabilitation program needs to be proposed, especially in these
patient groups with the lowest exercise performance.

Keywords: maximal exercise performance, physical fitness, con-
genital heart disease
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PP-842
Kijani app to promote physical activity in children and
adolescents – preliminary results of a mixed method
evaluation
Laura Willinger1, Birgit Böhm1, Florian Schweizer2, Lara
Marie Reimer3, Stephan Jonas4, Renate Oberhoffer Fritz1 and
Jan Müller1
1Chair of Preventive Pediatrics, Technical University of Munich, Munich,
Germany; 2Department of Informatics, Technical University of Munich,
Munich, Germany; 3Department of Informatics, Technical University of
Munich, Munich, Germany & Department of Digital Medicine,
University Hospital Bonn, Bonn, Germany; 4Department of Digital
Medicine, University Hospital Bonn, Bonn, Germany

Background and Aim:Digital approaches have the potential to make
activity promotion for children and adolescents attractive and age-
appropriate. KIJANI is a mobile application aiming to promote
safe outdoor physical activity (PA) in children and adolescents
via gamification and augmented reality. The aim of this work is
the conception and development of KIJANI as well as its evalu-
ation through a mixed-method approach.
Method: The KIJANI app is based on the concept that virtual coins
can be earned through PA e.g. by daily steps. With these coins, in
turn, blocks can be bought in the app, which can be used to create
virtual buildings and integrate them into the player’s real-world
environment via augmented reality. KIJANI can be played at pre-
defined outdoor play locations that were comprehensively identi-
fied as safe, child-friendly, and attractive for PA by the target group
in a partner project. To evaluate the user experience and obtain
feedback from the target group, a mixed-methods approach was
used. After playing KIJANI in groups of three for 25 minutes, par-
ticipants took part in one-on-one semi-structured interviews and
completed the user experience questionnaire (UEQ).
[ranging from -3 to +3; >0.8 indicates positive evaluation; 1-2
indicates excellent evaluation]. All interviews were audio
recorded, transcribed verbatim and evaluated based on
Mayring’s content analysis.
Results: So far, 17 adolescents (12.5 ± 1.8 years, 5 girls) participated
in the study. Overall, feedback on KIJANI was good and partic-
ipants liked the game concept especially the opportunity of playing
KIJANI in a group. Various categories concerning improvements
of KIJANIwere identified, includingmore variety of blocks, prob-
lems with accurate GPS location, as well as precise handling of the
blocks. The average UEQ scale was (mean ± SD): attractiveness
(1.96 ± 0.86), perspicuity (2.06 ± 0.68), efficiency (0.94 ±
1.05), dependability, (1.34 ± 0.86), stimulation (1.44 ± 1.37),
and novelty (1.27 ± 1.56).
Conclusions: Results from this evaluation will be implemented in
the KIJANI app before the evaluation will proceed in the form
of a two-arm randomized controlled trial in which the effective-
ness of KIJANI will be assessed via objectively measured PA.

Keywords: activity promotion, digital health, gamification

PP-843
Exercise-based cardiac rehabilitation for children and
adolescents with long QT syndrome: rythmo’fit program
Luc Souilla1, Sophie Guillaumont2, Marie Vincenti1, Gregoire
De Lavilleon2, Jean Luc Pasquie1, Denis Mottet3 and Pascal Amedro4
1Inserm, PhyMedExp, CNRS, University of Montpellier, Montpellier,
France; Paediatric and Congenital Cardiology Department, M3C
Regional Reference Centre, University Hospital, Montpellier, France;
2Paediatric Cardiology and Rehabilitation Unit, Saint-Pierre Institute,
Palavas-Les-Flots, France; Paediatric and Congenital Cardiology
Department, M3C Regional Reference Centre, University Hospital,

Montpellier, France; 3EuroMov Digital Health in Motion, Univ.
Montpellier, IMTMines-Ales, 34090Montpellier, France; 4Department
of Paediatric and Adult Congenital Cardiology, M3CNational Reference
Centre, Bordeaux University Hospital, Pessac, France; Inserm, U1045,
IHU Liryc, Bordeaux Cardio-Thoracic Research Centre,
Electrophysiology and Heart Modelling Institute, University of Bordeaux,
Pessac, France

Background and Aim: Children with long QT syndrome (LQTS)
have impaired physical fitness and quality of life. Despite the
potential benefits of exercise-based cardiac rehabilitation in pedi-
atric cardiology, such interventions have not been evaluated in
pediatric LQTS. This study aimed to assess the safety, feasibility,
and benefits of a tailored exercise-based cardiac rehabilitation pro-
gram in children with LQTS.
Method: Eight participants, aged between 6 to 18 years old,
with positive LQTS-related genotype mutations and impaired car-
diorespiratory fitness, were prospectively enrolled in a 12-week
center-based cardiac rehabilitation program. This program included
supervised group sessions of exercise training (aerobic, resistance
training, and outdoor activities for 60-75 minutes per session) and
patient education (30 minutes with a specialist nurse). The primary
outcomeswere safety (cardiac and non-cardiac events) and feasibility
(recruitment and retention rates, adherence, and acceptability). We
also investigated the impact of the program on cardiorespiratory
and muscle fitness, health-related quality of life (HRQoL), physical
activity, and clinical outcomes. Qualitative feedback from parents,
children, and professionals involved was reported during an inter-
view held at the end of the program.
Results: Safety was excellent as no cardiac event occurred during
the 12-week intervention. The feasibility was deemed satisfactory
with retention and adherence rates of 88%, while the recruitment
rate remained low at 42%. Overall, participants, parents, and
professionals reported being highly satisfied with the intervention
program, despite experiencing some transportation- and school-
related problems. The intervention led to a significant increase
in ventilatory anaerobic threshold (21.7±5.2 vs. 28.7±5.1 mL/
Kg/min, P=0.01, effect size= 0.89), grip strength (17.98±5.33
Kg vs. 19.98±4.67 Kg, P=0.02, effect size= 0.90), lower limb
explosive strength (142±36.5 cm vs. 148±24 cm, P=0.02, effect
size= 0.90) and proxy-reported physical HRQoL (65.6±9.75 vs.
84.4±20.35, P=0.03, effect size= 0.87).
Conclusions: The 12-week supervised and individualized center-
based cardiac rehabilitation RYTHMO-FIT program was safe
and feasible for children with LQTS. Preliminary results from this
pilot study suggested the effectiveness of the intervention, in terms
of physical capacity, muscle fitness and HRQoL. Further random-
ized controlled trials remain necessary to increase the level of
evidence.

Keywords: Long QT syndrome, Exercise, Cardiac rehabilitation,
Children, Adolescents, Pilot study

PP-844
The effect of exercise training in patients with single ven-
tricle physiology: A systematic review & meta-analysis
Luna Van De Ven1, Ana Clara Felix2, Gregor Krings3, Sergio Laranjo2

and Fatima Pinto2
1Selective Utrecht Medical Master Student, Utrecht University; 2Serviço de
Cardiologia Pediatrica, Centro Hospitalar e Universitário de Lisboa
Central, Lisboa, Portugal; 3Children’s Heart Center, University Medical
Center Utrecht, Wilhelmina Children’s Hospital

Background and Aim: Patients with single-ventricle physiology are
usually treated with three palliative operations, eventually creating

S1950 Cardiology in the Young: Volume 34 Supplement 2

https://doi.org/10.1017/S1047951124034103 Published online by Cambridge University Press

https://doi.org/10.1017/S1047951124034103


Fontan circulation. Over the past few decades, these procedures
have improved significantly. Nevertheless, Fontan patients’ exer-
cise capacity and overall quality of life remain limited. Exercise
training programs appear promising for addressing these challenges
in postoperative management. However, the practical implemen-
tation of these programs and adherence of Fontan patients to exer-
cise guidelines still need to be improved. Accordingly, this
systematic review and meta-analysis aimed to elucidate the safety,
efficacy, and optimal modalities of exercise interventions in Fontan
patients.
Method: On 24 August 2023 a systematic search of PubMed,
Scopus, Web of Science, and Cochrane Library was performed.
Rayyan QCRI was used to screen the studies for eligibility based
on title, abstract, and full text, following pre-set exclusion criteria.
The quality of the included studies was assessed using the
Cochrane Collaboration’s RoB Tool 2 and Strengthening the
Reporting of Observational Studies in Epidemiology checklist.
A meta-analysis was conducted using a continuous random-effects
model, focusing on mean and standardised mean differences to
evaluate the efficacy of different cardiac rehabilitation interven-
tions and settings.
Results:A total of 26 studies (7 RCTs, 19 cohort studies) describing
22 individual cohorts were included. Aerobic exercise training
(AET) was investigated in 18 studies, lower-extremity focused
exercise (resistance training) in 11 studies, and inspiratory muscle
training (IMT) in 6 studies. The overall pooled effect of cardiac
rehabilitation interventions demonstrated a significant improve-
ment in VO2, indicating an enhanced exercise capacity. Either
Home-based and supervised rehabilitation programs have shown
a significant positive effect.
Conclusions: Substantial variation in exercise training programs was
observed. Although the types of training differed considerably,
exercise training seems promising for addressing challenges in post-
operative management. Exercise training might enhance exercise
capacity, cardiac biomarkers, lung function, and lower limbmuscle
strength, ultimately contributing to improved quality of life.
Further research is needed to refine exercise protocols, assess
long-term effects, fully elucidate the underlying mechanisms,
and test exercise programs in Fontan patients with severe clinical
conditions.

Keywords: Fontan, cardiac rehabilitation

PP-845
A practical approach to evaluate cardiovascular function of
children and adolescence VIA stress exercise
echocardiography
Mikiko Harada, Maximilian Dettenhofer, Frauke Mühlbauer,
Tobias Engl, Dominik Bitzer and Renate Oberhoffer Fritz
Institute of Preventive Pediatrics, Faculty of Sport and Health Sciences,
Technical University of Munich, Germany

Background and Aim: Identifying young and asymptomatic athletes
with early-stage cardiomyopathy remains a major challenge in
sports cardiology. While resting echocardiography and cardiopul-
monary exercise-test (CPET) are easily available standard proce-
dures, diagnostic yield in early disease stages is poor. In adults
with cardiac disease, exercise-stress echocardiography (ESE) is
an established tool for identifying cardiovascular dysfunction
masked at rest. Therefore, a combination of CPET and simultane-
ous ESE (CPET-SE) has the potential to differentiate between
training-associated remodeling and cardiomyopathy when assess-
ing adolescent athletes for early-stage cardiac disease. However,
CPET-SE has not been established in pediatric cohorts so far.

Method: Fifty-five healthy adolescent male athletes performed
CPET-SE in a semi-supine position on a recumbent cycle-ergom-
eter using a step protocol, and echocardiography was evaluated for
imaging quality. Workload increments of 25 or 50W were used,
adapted to body size and physical fitness of the subjects. For each
step, assessment of cardiac function included 2-dimensional strain
analysis via speckle-tracking, peak systolic mitral-annular velocity,
early diastolic velocity of mitral-annular motion, and early diastolic
velocity of mitral inflow.
In 42 of the subjects, standard CPET (S-CPET) data were
obtained at their next annual visit using our standard ramp protocol
during upright cycle ergometry.
Results: Cardiac function analysis was feasible in 70% of subjects at
moderate effort (60% of max workload) and 50% at submaximal
effort (80% of max workload). Imaging quality was lowest in apical
segments, especially in 2- and 3-chamber views. In CPET-SE,
heart rate, respiratory exchange rate (RER) and aerobic capacity
(peakVO2) at maximal effort did not differ significantly from
results of S-CPET, although maximum workload in CPET-SE
was significantly lower than in S-CPET. Examination time for this
CPET-SE protocol was significantly higher than S-CPET (29
vs.18 minutes, p<0.001).
Conclusions: Cardiac strain imaging in children and adolescence
under exercise-stress during CPETwas feasible at moderate work-
loads using our approach, but insufficient at high workload and
examination time was very long. For future research, we propose
a modified approach based on a ramp exercise protocol and focus-
ing on improved image quality rather than maximal exertion.

Keywords: cardiac function, exercise tolerance, stress echocardi-
ography, cardiopulmonary exercise test, return to sport

PP-846
Stress tolerance and relaxation ability of children with
congenital heart diseases and healthy counterparts during a
winter camp - a pilot study
Nicola Stöcker, Florian Katzl, Renate Oberhoffer Fritz and
Christina Sitzberger
Department Health and Sport Sciences, TUM School of Medicine and
Health (MH)

Background and Aim: Children and adolescents are frequently
exposed to stressors from a young age. An inadequate recovery
from these stressors can lead to distress and an increased risk of
chronic stress. This is especially pertinent for children and adoles-
cents living with chronic diseases, as they are at a heightened risk of
experiencing stress. That can result in prolonged physiological
activation, compromising the body’s ability for self-regulation
and impeding the return to a state of relaxation during rest periods,
ultimately disrupting inner homeostasis and potentially contribut-
ing to further health issues. Heart rate variability (HRV), which
reflects the autonomic nervous system’s balance, offers insight into
one’s recovery capacity.
Method: This Pilot study was conducted as part of the
KidsTUMove wintercamp 2023 in South-Tirol, Italy, involving
vigorous physical activity. The aim was to examine HRV in both
chronically ill children and adolescents and their healthy counter-
parts. HRV was assessed using the Low Frequency to High
Frequency ratio (LF/HF), which indicates the sympathovagal bal-
ance. Three Measurements were conducted during the week by
using the Firstbeat©-System. Sample sizes for the first and second
measurements were both n=13, while n=5 were included for the
third measurement. HRVwas recorded over a five-minute resting
period.
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Results: A total of 13 children (12.26±4.6 years) were included, 7
with chronic diseases including congenital heart disease. No sta-
tistically significant differences in HRVwithin healthy and chron-
ical ill children in all three measures (HzDay1 1.18±0.60/1.06
±0.37, p=0.73; HzDay2 1.29±0.32/1.54±1.07, p=0.94;
HzDay3 1.30±0 /2.31±1.0, p=0.4) were revealed. No age-
(p=0.94/p=0.46/p=0.25) or gender-specific (p=0.45/p=0.84/
p=0.4) disparities in LF/HF were identified.
Conclusions: Although differences in HRV between chronically ill
and healthy children and adolescents are known to exist, this study
could not detect these differences due to small sample sizes.
Comparative studies often incorporate additional HRV parame-
ters, such as RMSSD, SDANN, or SDNN, to provide a more
comprehensive assessment of HRV. Additionally, it’s essential to
consider that participants in the study experienced increased physi-
cal and social stress during the campweek, which could have influ-
enced the results. Future studies should prioritize improved study
quality and a larger number of participants to obtain more mean-
ingful and reliable results.

Keywords: chronic diseases, Heart rate variability (HRV), recov-
ery capacity, children with congenital heart diseases

PP-847
Is vigorous physical activity a good predictor of exercise
capacity and quality of life among adolescents with con-
genital heart disease?
Nurul Hidayah Amir1, Lynsey Forsythe2, Dan Mihai Dorobantu3,
Curtis A Wadey3, Massimo Caputo4, Guido E Pieles5, Alan
Graham Stuart6 and Craig A Williams3
1Department of Translational Health Sciences, Bristol Medical School,
University of Bristol, Bristol, UK; Faculty of Sports Science and
Recreation, Universiti Teknologi MARA Cawangan Perlis, Kampus
Arau, Perlis, Malaysia; 2Congenital Heart Unit, Bristol Royal Hospital
for Children, University Hospitals Bristol and Weston NHS Foundation
Trust, Bristol, UK; 3Children’s Health and Exercise Research Centre
(CHERC), University of Exeter Medical School, University of Exeter,
Exeter, UK; 4Department of Translational Health Sciences, Bristol
Medical School, University of Bristol, Bristol, UK; National Institute for
Health Research Cardiovascular Biomedical Research Centre, Bristol
Heart Institute, Bristol, UK; 5Athlete Health and Performance Research
Centre and the Sports Medicine Department, Aspetar Qatar Orthopaedic
and Sports Medicine Hospital, Doha, Qatar; Institute of Sport, Exercise
and Health, University College London, London, UK; 6Congenital
Heart Unit, Bristol Royal Hospital for Children, University Hospitals
Bristol and Weston NHS Foundation Trust, Bristol, UK; National
Institute for Health Research Cardiovascular Biomedical Research Centre,
Bristol Heart Institute, Bristol, UK

Background and Aim: Moderate-to-vigorous PA (MVPA) has pos-
itive associations with many health biomarkers; however little is
known about the interactions between vigorous physical activity
(VPA), sedentary time (ST), exercise capacity (peak VO2) and
health-related quality of life (HRQoL) in adolescents with
CHD. Furthermore, there is a growing need to understand the role
of VPA compared toMPA in health outcomes. Therefore, the aim
of the study was to assess the associations between device-mea-
sured MVPA, VPA, ST with peak VO2 and HRQoL among ado-
lescents with CHD.
Method: Twenty-eight adolescents with CHD (mean age 14.4
±1.7y, 57% male) were recruited. PA (MVPA and VPA) and
ST were measured using accelerometer for 7-consecutive days.
Data were analysed if wear time was ≥16 hours/day and ≥4 days

using age-specific cut-offs. Peak VO2 via an incremental cycle
ramp test and HRQoL using a self-reported Teens (12-18 years)
Paediatric Quality of Life Inventory Questionnaire were assessed.
Linear and multiple regression examined the association between
all variables.
Results:MeanMVPA, VPA and STwere 57.0 ±28.2, 4.0 ±3.3 and
763.0 ±105.4 min·d-1, respectively. Mean peak VO2 was 31.6
mL·kg-1·min-1 and HRQoL overall score was 72/100. MVPA
and VPA were positively associated with peak VO2 with,
β=0.2, P=0.001, and β = 1.8, P<0.001, accounting for 33%
and 44% of variation, respectively. MVPA and VPA demonstrated
a positive association with overall HRQoL (β=0.2, P=0.04, and
β=1.43, P=0.04, respectively) accounting for 15.7% and 15.8%
of variability, respectively. Only VPA was associated with predict-
ing the HRQoL sub-components, physical health score by 25.9%
(β = 2.4, P = 0.007). ST was negatively associated with peak VO2
(β=-0.02, P=0.24) and HRQoL (β=-0.02, P=0.43). Multiple
regression between VPA and HRQoL revealed that only VPA
was a significant predictor of peak VO2 (β=1.57, P<0.01),
accounting for 49% of the variance, (P<0.001). Between
HRQoL and peak VO2, only peak VO2 significantly predicts
VPA (β=0.23, P<0.01), accounting for 46% of the variability.
Meanwhile, VPA and peak VO2 did not significantly predict
HRQoL (R2=0.22, P=0.052).
Conclusions: Both VPA andMVPA independently predict exercise
capacity and HRQoL, with VPA showing a stronger association.
Incorporating VPA into personalised interventions may enhance
exercise capacity and HRQoL significantly.

Keywords: VPA,MVPA, congenital heart disease, health-related
quality of life, exercise capacity

PP-848
24 hour ambulatory blood pressure monitoring in young
adults conceived through assisted reproductive
technologies
Pengzhu Li1, Magdalena Langer1, Theresa Vilsmaier2, Marie Kramer1,
Franziska Sciuk1, Brenda Kolbinger3, André Jakob1, Nina Rogenhofer2,
Robert Dalla Pozza1, Christian Thaler2, Nikolaus Alexander Haas1 and
Felix Sebastian Oberhoffer1
1Division of Pediatric Cardiology and Intensive Care, University
Hospital, LMU Munich, Munich, Germany; 2Division of Gynecological
Endocrinology and Reproductive Medicine, Department of Gynecology
and Obstetrics, University Hospital, LMU Munich, Munich, Germany;
3Division of Pediatric Cardiology and Intensive Care, University
Hospital, LMU Munich, Munich, Germany; Division of Gynecological
Endocrinology and Reproductive Medicine, Department of Gynecology
and Obstetrics, University Hospital, LMU Munich, Munich, Germany

Background and Aim: Since 1978, approximately 8 million individ-
uals have been conceived through assisted reproductive technol-
ogies (ART). The literature suggests that ART offspring might
be at increased cardiovascular risk. However, data on vascular
function of young ART adults is scarce and ambiguous. This study
aimed to assess vascular function of young ART adults through
24h ambulatory blood pressure monitoring (ABPM).
Method:Young ART adults as well as age- and sex-matched spon-
taneously conceived peers were recruited by our center. 24h
ABPM was conducted in all study participants. Blood pressure
readings were taken every 15 minutes during the day and every
30 minutes during the night. 24h systolic/diastolic blood pressure
(SBP/DBP) were assessed. Moreover, participants were asked to
note sleep- and wake times to measure nocturnal blood pressure
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decrease. Subjects were included in the final analysis if ≥50 mea-
surements were performed within 24h and ≥10 measurements
were recorded during nighttime. The unpaired t-test was used
for normally distributed data and the Mann-Whitney-U-test for
non-normally distributed data.
Results: In total, 15 ART subjects (IVF, n=9; ICSI, n=6) and 20
spontaneously conceived controls were included in the final analy-
sis. Both groups did not differ significantly in age (21.11±2.28 years
vs. 21.69±1.95 years, p=0.427) and sex. 24h SBP (118.62±9.74
mmHg vs. 116.74±6.47 mmHg, p=0.525), 24h DBP (70.99
±7.62 mmHg vs. 71.21±7.20 mmHg, p=0.931) as well as noctur-
nal blood pressure decrease did not display significant differences
between ART subjects and peers.
Conclusions:Unlike previous publications, this study does not indi-
cate a significantly higher blood pressure measured by 24h ABPM
in young ART adults compared to spontaneously conceived peers.
In the future, multi-centric studies are required to validate these
preliminary results.

Keywords: Assisted Reproductive Technology, blood pressure
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Cardiopulmonary exercise test performance in children
with various counts of idiopatic ventricular extrasystoles
Rita Kunigeliene1, Odeta Kinciniene3, Vytautas Usonis1 and
Germanas Marinskis2
1Clinics of Children Diseases, Institute of Clinical Medicine, Vilnius
University Faculty of Medicine, Vilnius, Lithuania; 2Department of
Cardiology, Vilnius University Hospital Santaros Clinics, Vilnius
Lithuania; 3Department of Children Diseases, Vilnius University
Hospital Santaros Clinics, Vilnius Lithuania

Background and Aim: Idiopathic ventricular extrasystoles (VEs) are
defined as VEs in patients without structural heart disease and are
considered benign in children. However VEs induced cardiomy-
opathy is described in literature. Cardiopulmonary exercise test
(CPET) reports a large number of physiologic measurements dur-
ing exercise on maximum effort. Aim of the study: to compare the
results of CPET performance in childrenwith different numbers of
ventricular extrasystoles.
Method: A prospective study performed between 1st January 2022
and 30th September 2023 Vilnius University Hospital Santaros
Klinikos. The inclusion criteria: ≥5% PVB in 24-hour electrocar-
diography and/or group, and/or multiform PVB. The exclusion
criteria: hemodynamically significant congenital heart diseases,
confirmed diagnoses of cardiomyopathies and accessory pathways.
Patients underwent 24-hour electrocardiography (24ECG) and
cardiopulmonary exercise testing (CPET) on treadmill (BTL
Cardiopoint CPET) using modified ramp protocol. Peak oxygen
uptake per kilogram (VO2/kg), anaerobic threshold (AT), respi-
ratory exchange rate (RER), VE/VCO2 were measured during
the CPET. The exercise test was terminated if patients get
exhausted, develop symptoms or have abnormal blood pressure
results during exercise. According to the amount of PVCs in
24ECG, we divided patients into two groups ≤10% and >10%
PVCs per 24 hours.
Statistical analysis performed with R software. Nominal variables
tested for normal distribution with Shapiro-Francia test. Nominal
values were presented as mean and standard deviation or mini-
mum, maximum, median respectively. Student’s t-test used to
compare means between normally distributed nominal variables.
Chi-square used to compare categorical variables. The p value
≤0,05 was considered statistically significant.
Results: Sixty-two patients (53,2% male) were 12.3±2.5 years old
with median activity time 217,5 hours per week (maximum 1725

hours per week) and VEs 10.8±4,7% per 24-hour ECG. CPET
duration was 5,5-11 (median 8,2) minutes. Patients reached
VO2 peak 41,5±6.1 ml/kg/min; AT 759-1634 (median 922)
ml/min, VE/VCO2 30,9-100 (median 40,85), RER 1,8±0.5.
Peak VO2/kg was lower in<10 VEs group., We found no signifi-
cant difference in other CPET factors and ≤10% and >10% VEs
per 24 hours.
Conclusions: Peak VO2/kg was lower in the>10% VEs group.We
found no statistically significant difference in patient’s activity time,
AT, RER, VE/VCO2, CPET duration between the groups.

Keywords: ventricular extrasystoles, children, cardiopulmonary
exercise test
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The super mario way: Assessing the suitability of tram-
poline jumping for cardiopulmonary exercise testing and
developing an appropriate testing protoc
Max Speck, Sven Dittrich, Tim Stäbler and Schöffl Isabelle
Department of Pediatric Cardiology, Friedrich-Alexander-Universität
Erlangen-Nürnberg

Background and Aim: Cardiopulmonary exercise testing (CPET) of
children can be difficult, since they often lack the coordination for
treadmill testing and are too small for cycle ergometry. Previous
alternative testingmethods usingmobile equipment outdoors have
proven to be successful. However, motivation and safety issues
necessitate new and alternative approaches. The objective of this
studywas to assess the suitability of trampoline jumping as amodal-
ity for CPET compared to traditional treadmill tests as well as
developing an appropriate testing protocol. We used adults for
safety reasons.
Method: 30 young healthy adults (17 male, 13 female) with a mean
age of 23.9 years were recruited to perform a treadmill test and a
trampoline test with a minimum of one week apart. The running
test started at 4 km/h, increasing the speed by 2 km/h every two
minutes until exhaustion. The jumping test was performed using a
portable CPET device. The testing protocol with five 2-minute
levels started with slowwalking in place and endedwithmaximum
intensity jumping. Samples for capillary blood gas analysis were
taken after each test to determine blood lactate levels. In both tests,
portable ECG-devices were used to measure the heart rate (HR).
Results: The peak oxygen uptake (V.O2peak) on the trampoline
did not differ significantly from the treadmill (43.4 vs. 43.9 ml/
kg/min). The maximum HR was lower while jumping than run-
ning (182 vs 190 bpm). The maximum RER on the trampoline
was significantly lower than on the treadmill (1.04 vs. 1.12).
Lactate levels after jumping did not differ significantly from run-
ning (10.2 vs. 11.1 mmol/l). An example for a trampoline test is
presented in figure 1.
Conclusions:The trampoline seems to be an adequate alternative for
the treadmill as both tests produce comparable results. Due to the
lower maximum RER measured during the trampoline tests, it
can be assumed that even higher performance values are possible
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on the trampoline.We are planning the implementation of the test
protocol in children and patients with congenital heart disease.

Keywords: mobile exercise testing, physical activity, treadmill,
sports

PP-852
Trends of submaximal slope parameters in cardiopulmo-
nary exercise testing provide underlyingmechanisms of sex
differences in obese adolescents
Takeshi Tsuda, Lauren Falini and Gina D’aloisio
Nemours Cardiac Center, Nemours Children’s Health Delaware,
Wilmington, DE 19803, United States

Background and Aim: Because obese individuals generally show
decreased exercise performance due to early physical exhaustion
caused by excessive non-muscle body mass or fat, peak CPET val-
ues and weight-index values are not physiologically relevant to
represent their cardiopulmonary reserve. Sex differences of
CPET in obese adolescents are poorly understood.
Method: Anthropometric measurements and CPET parameters
(bicycle ergometer) were analyzed retrospectively for obese ado-
lescents seen at weight management program. Peak heart rate
(HR), peak oxygen consumption (VO2), peak work rate
(WR), peakminute ventilation (VE), ventilatory anaerobic thresh-
old (VAT), and submaximal sloop parameters including δVO2/
δHR (stroke volume or SV), δHR/δWR (HR-dependency),
and δVO2/δWR (oxygen cost) were obtained. Data are shown
as mean ± standard deviation.
Results: Nineteen males (17.0 ± 1.9 years; weight 134 ± 32 kg;
BMI 49.1 ± 10.0 kg/m2) and 40 females (16.9 ± 1.9 years; weight
129 ± 23 kg; BMI 47.4 ± 8.8 kg/m2) were enrolled. δVO2/δHR
and δHR/δWR are surrogates of SV and HR-dependency,
respectively. pVO2 and δVO2/δHR were significantly higher
in male than in female (3.18 ± 0.39 vs. 2.50 ± 0.46 L/min, p <
0.0001 and 32.0 ± 8.9 vs. 21.5 ± 5.4, p < 0.0001, respectively)
but lower δHR/δWR (0.37 ± 0.08 vs. 0.55 ± 0.09, p <
0.0001), suggesting males had higher peak exercise performance,
higher SV, and lower HR-dependency than females. VAT and
δVO2/δWR were comparable between males and females
(2.39 ± 0.72 vs. 2.11 ± 0.63 L/min and 12.1 ± 2.2 vs. 11.9 ±
2.4, respectively). The correlation between weight and δVO2/
δHR demonstrated a positive linear relationship with a steeper
slope in males, suggesting higher SVwith the same weight inmales
(Figure 1A) whereas correlations between weight and δVO2/
δWR almost overlapped each other (1B). With the same oxygen
cost (δVO2/δWR), males showed distinctively higher SV
(δVO2/δHR) than females (1C), suggesting increase of oxygen
cost was more efficiently resulting in increase of SV increase in
males.
Conclusions: Interpretation of CPET in obese individuals are chal-
lenging because of excessive non-muscle mass and early exercise

termination with exhaustion. Submaximal CPET parameters are
useful in understanding exercise physiology with obese
individuals.

Keywords: Cardiopulmonary reserve, exercise performance,
obesity, Cardiopulmonary exercise testing, sex differences, sub-
maximal exercise
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Limited stroke volume reserve detected by cardiopulmo-
nary exercise testing represents subclinical cardiotoxicity
in childhood cancer survivors
Takeshi Tsuda1, Gina D’Aloisio1, Joanne Quillen2 and
Kimberly Davidow2

1Nemours Cardiac Center, Nemours Children’s Health Delaware,
Wilmington, DE 19803, United States; 2Nemours Center for Cancer
and Blood Disorders, Nemours Children’s Health Delaware,
Wilmington, DE 19803, United States

Background and Aim: Childhood cancer survivors (CCS) show
decreased exercise performance despite normal ventricular func-
tion at rest. Multiple underlying mechanisms are considered.
Decreased stroke volume reserve (SVR) may be one major deter-
minant responsible for poor exercise performance in CCS.
Method:Cardiopulmonary exercise testing (CPET) was performed
with bicycle ergometer in asymptomatic off-treatment CCS with
normal left ventricular function by echocardiogram; LVSF ≥ 28%
or LVEF≥ 55%. Patients were divided into two groups by the esti-
mated SVR represented by submaximal slope of [VO2/kg]/heart
rate (HR) (δ [VO2/kg]/δHR) in males and females. An average δ
[VO2/HR]/δHR values of 0.30 and 0.25 were set as thresholds
between “Good” and “Poor” SVR in male and female CCS,
respectively. Data are shown as mean ± standard deviation.
Results:Demographic and CPET data are presented in Table 1 (38
and 41 CCS males and females, respectively) in comparison with
67 male and 70 female controls. Older ages and larger body size
were characteristic in “Poor” CCS groups in both sexes. There
was no significant difference in years after the diagnosis in CCS.
In the “Poor” groups, peak VO2 (pVO2)/kg, peak work rate
(pWR)/kg, peak oxygen pulse/kg (pOP)/kg, and ventilatory
anaerobic threshold (VAT)/kg were significantly lower whereas
HR-dependency (δHR/δ [WR/kg]) was significantly higher in
both sexes, consistent with the limited SVR in “Poor” groups.
Peak respiratory exchange ratio (RER) was significantly higher
in “Poor” than in “Good” group only in males. Submaximal slope
of VO2/WR (δVO2/δWR) was significantly lower in “Poor”
groups in both sexes, suggesting limited VO2 increase in response
to exercise. There was no difference in ventilatory efficiency
(δVE/δCO2) between “Good” and “Poor” groups in either
sex. “Good” CCS groups showed comparable peak and submax-
imal CPET values with control groups.
Conclusions: Limited SVR with increased HR-dependency is one
major feature of poor exercise performance in CCS in both sexes.
Those with low SVR tended to be older and exhibit worse exer-
cise performance, suggesting progression of exercise intolerance
during adolescence. There are some sex differences in exercise per-
formance of CCS, suggesting complex mechanisms of cardio-
vascular toxicity by cancer treatment.

Keywords: cardiovascular toxicity, cancer treatment,
oxygen consumption, exercise performance, stroke volume,
anthracycline
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PP-854
Decreased submaximal slope of vo2/work rate in cardio-
pulmonary exercise testing characterizes physical decon-
ditioning in healthy nonobese adolescents
Takeshi Tsuda
Nemours Cardiac Center, Nemours Children’s Health Delaware,
Wilmington, DE 19803, USA

Background and Aim: Physical deconditioning (PD) due to lack of
exercise is prevalent among contemporary adolescents, which can
be a substantial risk for long-term adverse cardiovascular events.
However, physiological definition of PD is poorly understood.
Peak and submaximal parameters in cardiopulmonary exercise
testing (CPET) were studied to characterize the underlying physi-
ology of PD.
Method: Anthropometric measurements and CPET parameters
(bicycle ergometer) were analyzed retrospectively in nonobese
healthy children age ranging from 11 to 19 years old. Resting
and peak heart rate (HR), % systolic blood pressure (SBP) response
to peak exercise, peak oxygen consumption (VO2), peak work
rate (WR), peak oxygen pulse (OP), peak minute ventilation
(VE), and ventilatory anaerobic threshold (VAT) were measured.
Submaximal sloop parameters including δ [VO2/kg]/ δHR
(stroke volume or SV), δHR/δ [WR/kg] (HR-dependency),
δVO2/ δWR (oxygen uptake by work rate), and δVE/
δVCO2 (ventilatory efficiency) were obtained. The cohort was
divided into 3 groups by %predicted max VO2 (%PmaxVO2);
< 80%, 80 to 100%, and > 100%, males and females separately.
Data are shown as mean ± standard deviation.
Results: Data are presented in Table 1 (71 males and 62 females).
Height was comparable in all age groups. Although normal, BMI
was significantly higher in %PmaxVO2 ≤ 100% groups than >
100% group in both sexes. Peak HR and %SBP increase were
comparable in all groups. Peak pVO2/kg and peak WR/kg were
lowest in < 80% group and highest in > 100% in both sexes, con-
sistent with the definition of grouping. Peak OP, VAT/kg, and δ
[VO2/kg]/ δHR in < 80% group were significantly lower than
those in ≥ 80% groups whereas δHR/δ [WR/kg] (heart rate-
dependency) was significantly higher in < 80% group than ≥
80% groups in both sexes. δVO2/δWR was significantly lower
in < 80% group than > 100% groups, suggesting limited VO2
increase in response to exercise in PD. Significantly high
δVCO2/δVE, lower ventilatory efficiency, was only noted in <
80% males.
Conclusions:The physiological features of PDwere characterized as
a combination of lower stroke volume estimate (lower peak OP
and lower δ [VO2/kg]/δHR), higher HR-dependency (higher

δHR/δ [WR/kg]), lower δVO2/δWR (decreased VO2 genera-
tion per work), and higher BMI.

Keywords: Physical deconditioning, exercise intolerance, cardio-
pulmonary exercise testing, submaximal exercise, cardiovascular
risk, stoke volume

PP-855
A comparison of hybrid vs in-person cardiac fitness pro-
gram outcomes for patients with congenital heart disease
Tracy Curran, Joanne Gabriel, Allison Flanagan, Keri Shafer,
Kimberlee Gauvreau and Naomi Gauthier
Department of Cardiology, Boston Children’s Hospital, Boston, MA,
USA

Background and Aim: Cardiac fitness and rehabilitation programs
have numerous benefits for children and adults living with con-
genital heart disease (CHD). Recently, delivery methods have
expanded from all in-person training to hybrid training (virtual
plus in-person). The aim of this study was to compare in-person
and hybrid programs by evaluating for differences in fitness out-
come metrics and progression, safety, satisfaction, and program
adherence.
Method: Cardiac fitness program outcome metrics were retrospec-
tively analyzed from 01/2017 through 09/2023. Based on enroll-
ment factors, patients with CHD either participated in all in-
person or hybrid training. Effectiveness was assessed by physiologi-
cal (aerobic, strength, flexibility metrics), psychologic (mindset
survey), and highest fitness progression level achieved (entry, inter-
mediate, advanced). Data on safety (adverse events), satisfaction,
and program adherence (number of sessions) were collected.
Results: 105 participants engaged in the cardiac fitness program, 51
were in-person (median age 18.8 years, range 8.7-52.4, 45%
female) and 54 were hybrid (median age 20.4 years, range 9.2-
55.3, 67% female). Patient characteristics (other than female pre-
ponderance in hybrid group, p=0.023) were similar between
groups, including CHD classification, hemodynamic level, and
distance traveled. Pre- to post-program aerobic, strength, flexibil-
ity and mindset fitness metrics improved for both groups. Table 1
shows the comparison between groups, with no significant physio-
logical or psychological differences other than a favorable increase
in plank time and decrease in parent anxiety for the hybrid group
(p=<0.001, p=0.002, respectively). Patient satisfaction and adher-
ence were similar. Figure 1 shows twice as many participants pro-
gressed from entry to advanced level (33% vs. 16%) and fewer
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CPET results of CCS with poor and good stroke volume reserve ("Poor" and "Good", 
respectively) in males and females.

Cardiopulmonary exercise testing

Nonobese adolescents were divided into 3 groups based upon %predicted max VO2.
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stayed at entry level (7% vs. 16%) in the hybrid group, but this did
not reach significance (p=0.08). No adverse events occurred in
either group.
Conclusions: Both hybrid and in-person delivery methods were safe
and effective, showing similar fitness improvements. Virtual train-
ing not only did not reduce improvements, but may even show
some gains over the all in-person program. Interestingly, there
was similar geographic distance, adherence, and satisfaction with
both delivery methods. These key findings support the inclusion
of virtual training in fitness programs for patients with CHD.

Keywords: Cardiac Fitness, Congenital Heart Disease, Virtual
Training, Hybrid Fitness Program, Cardiac Rehabilitation
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Relationship between maximal and submaximal exercise
variables in patients with fontan circulation
Vibeke Klungerbo1, Elisabeth Edvardsen2, Henrik Holmstrøm1 and
Thomas Möller3
1Department of Paediatric Cardiology, Oslo University Hospital, Oslo,
Norway; Institute for Clinical Medicine, Faculty of Medicine, University
of Oslo, Oslo, Norway; 2Department of Pulmonary Medicine, Oslo
University Hospital, Oslo, Norway; Institute for Physical Performance,
Norwegian School of Sport Sciences, Oslo, Norway; 3Department of
Paediatric Cardiology, Oslo University Hospital, Oslo, Norway

Background and Aim: Most Fontan patients live with major limita-
tions in cardiorespiratory fitness (CRF). Peak oxygen uptake

(VO2peak) is a strong prognostic variable in a variety of cardio-
pulmonary diseases. However, its assessment requires maximum
effort during the cardiopulmonary exercise test (CPET) which is
often not achieved by Fontan patients. Consequently, there is a
need of reliable submaximal variables. From research in other
cardiopulmonary diseases and in older Fontan patient popula-
tions, we know that both ventilatory threshold (VT) and oxygen
uptake efficiency slope (OUES) are valuable variables. These
two, and other submaximal variables, have previously shown
to have independent predictive value. Their value in assessing
CRF in the younger Fontan population is still to be demon-
strated. To increase the prognostic yield from tests not reaching
maximal effort, we aimed to evaluate the association between
submaximal and maximal variables derived from CPET in ado-
lescent Fontan patients.
Method: This cross-sectional study included a national cohort of
44 adolescents (median age = 16.6 years, 18 females) with
Fontan circulation during pre-transition clinical work-up. A
CPET was performed on a treadmill using a stepwise protocol
until exhaustion. Gas exchange and ventilatory variables were
continuously determined by breath-by-breath sampling, aver-
aged over 30-s intervals. The association of VO2peak,
VO2@VT and OUES in both mL-min−1 and mL-kg−1-min
−1 were assessed by Pearson correlation coefficient. A weak cor-
relation was defined as r<0.3, moderate as r=0.3-0.7, and high
as r>0.7. Results: The VO2peak in both mL-kg-min−1 and mL-
min−1 were highly correlated with VO2@VT (figure 1: A/D)
and the OUES (figure 1: B/E). There was also a high correlation
between VO2@VT and OUES in both mL-kg-min−1 and mL-
min−1 (figure 1: C/F).
Conclusions: Submaximal variable measurements obtained through
CPET in adolescent Fontan patients show a significant correlation
with CRF. Submaximal reference values for children and adoles-
cents are needed for assessing CRF in individuals who fail to
achieve maximal effort during exercise testing.

Keywords: Cardiopulmonary exercise testing, Fontan circula-
tion, cardiorespiratory fitness, ventilatory threshold, oxygen
uptake efficiency slope
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Figure 1 and Table 1

Figure 1: Exercise Progression Level for the Hybrid vs In-Person Groups Table 1: Comparison 
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