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ABSTRACT: Background: The outcomes of radiosurgery for trigeminal neuralgia (TN) in patients with multiple sclerosis (MS) are not as
extensively assessed as those for idiopathic or classical TN cases. Objective: Evaluate the safety and efficacy of radiosurgery for TN in MS
patients and identify potential predictors of successful outcomes. Methods: A retrospective single-institution cohort study with patients
treated between 2009 and 2022 was performed. Fifty patients were included, and a total of 68 radiosurgical interventions were delivered.
Outcomes included the maintenance of pain relief assessed using Kaplan–Meier curves and treatment-related complications. Cox regression
analyses were used to identify potential predictors of better pain relief. Results: Following the first radiosurgical treatments, the initial pain
relief rate was 86% after amedian latency period of 14 days. Adequate pain relief rates at 6, 12, 36 and 60months were 86%, 52%, 35% and 24%,
respectively. Adequate pain relief was sustained for an actuarial median of 12.7 months. After initial relief, pain recurrence occurred in 68% of
patients. No statistical difference was seen in the duration of pain relief after initial or repeat radiosurgery (p= 0.368). The most frequent
complication was facial hypesthesia (Barrow Neurological Institute facial hypesthesia scale grade II: 10%; III: 6%; IV: 0%). Ipsilateral vascular
compression was predictive of better efficacy (p= 0.024). Conclusion: Radiosurgery for TN in patients with MS appears to be safe and to
provide effective pain relief. Notably, radiological identification of vascular compression may predict more sustained pain relief.

RÉSUMÉ : Résultats de la radiochirurgie CyberKnife pour la névralgie du trijumeau chez les patients atteints de sclérose en plaques.
Contexte : Les résultats de la radiochirurgie pour la névralgie du trijumeau (NT) chez les patients atteints de sclérose en plaques (SP) ne sont
pas aussi bien évalués que ceux qui concernent des cas de névralgie du trijumeau idiopathique ou classique. Objectif : Évaluer la sécurité et
l’efficacité de la radiochirurgie pour la NT chez les patients atteints de SP et identifier les prédicteurs potentiels de résultats positifs. Méthodes :
Une étude de cohorte rétrospective a été menée dans un seul établissement de santé auprés de patients traités entre 2009 et 2022. Au total, 50
d’entre eux ont été inclus tandis qu’un total de 68 interventions radio-chirurgicales ont été réalisées. Les résultats comprenaient le maintien du
soulagement de la douleur, lequel a été évalué à l’aide des courbes de Kaplan-Meier, ainsi que des complications liées au traitement. Des
analyses de régression à partir du modéle de Cox ont été utilisées pour identifier les prédicteurs potentiels d’un meilleur soulagement de la
douleur. Résultats : Aprés les premiers traitements radio-chirurgicaux, le taux de soulagement initial de la douleur était de 86 % aprés une
période de latence médiane de 14 jours. Les taux de soulagement adéquat de la douleur à 6, 12, 36 et 60mois étaient respectivement de 86%, 52
%, 35 % et 24 %. Le soulagement adéquat de la douleur a également été maintenu pendant une médiane actuarielle de 12,7 mois. Aprés le
soulagement initial, la douleur est réapparue chez 68 % des patients. Aucune différence statistique n’a été observée dans la durée du
soulagement de la douleur aprés la radiochirurgie initiale ou répétée (p = 0,368). La complication la plus fréquente était l’hypoesthésie faciale
(échelle d’hypoesthésie faciale du Barrow Neurological Institute : grade II : 10 % ; III : 6 % ; IV : 0 %). Enfin, notons que la compression
vasculaire ipsilatérale s’est révélée prédictive d’une meilleure efficacité (p = 0,024). Conclusion : La radiochirurgie pour la NT chez les patients
atteints de SP semble être sécuritaire et soulager efficacement la douleur. En particulier, l’identification radiologique de la compression
vasculaire peut permettre de prédire un soulagement plus durable de la douleur.
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Introduction

According to the International Classification of Headache
Disorders, trigeminal neuralgia (TN) is defined as “a disorder
characterized by recurrent unilateral brief electric shock-like pains,
abrupt in onset and termination, limited to the distribution of one
or more divisions of the trigeminal nerve and triggered by
innocuous stimuli.”1 In severe cases, TN can significantly impair
the quality of life of affected patients, potentially leading to
psychiatric disorders such as depression and anxiety, under-
nourishment and severe dehydration.2,3

TN affects 3%–4% of multiple sclerosis (MS) patients, who have
about a 20-fold increased risk of developing TN compared to the
general population.4,5 Pharmacotherapy with antiseizure medi-
cations (ASM), such as carbamazepine, is the first line of treatment
and is effective in 50%–60 % of cases.6 However, even for patients
who respond to ASM, optimal pain relief is often limited by the
poor tolerability of the high doses required, especially as ASMs can
exacerbate neurological symptoms related to MS.7

For MS patients with intolerable medication side effects or
inadequate pain relief, radiosurgery (typically Gamma Knife [GK]
or CyberKnife [CK]) is a viable alternative. Yet, there are limited
data on the clinical outcome and potential predictive factors of
efficacy in this vulnerable population.8–12 To date, most of the
available data pertain to the GK technique, while CK remains
poorly documented. This scarcity is due to CK being a newer and
less commonly used technique. CK has unique delivery properties,
which underscores the need to conduct additional research to
better understand the outcomes associated with this technique.
The objectives of this study were thus to evaluate the efficacy and
safety of CK radiosurgery in TN patients with MS, as well as to
identify potential predictors of efficacy.

Methods

Study design

This study is a single-institution retrospective assessment. It was
approved by the Centre de Recherche du Centre hospitalier de
l’Université de Montréal research ethics board and conformed to
the Declaration of Helsinki. The electronic medical records of
patients treated at our institution between 2009 and 2022 were
reviewed.

Participants

Patients with MS and refractory TN were included if they had
undergone at least one CK treatment and had at least one post-
treatment follow-up. Follow-ups were typically scheduled at 2, 6
and 12months after treatment, followed by annual assessments. Of
the 52 patients who were screened for eligibility, two were lost to
follow-up and were excluded, leaving a total of 50 patients meeting
the inclusion criteria. Notably, 1 patient underwent bilateral

treatment, resulting in 51 nerves included. Moreover, 17 patients
underwent a repeat CK, accounting for a total of 68 CK treatments.
Table 1 summarizes the demographic, clinical and radiological
characteristics of all included patients.

Radiosurgical technique

Radiosurgical treatments were performed using CyberKnife G4
(2009–2012), VSI (2012–2017) and M6 (2017–2022) systems
(Accuray Inc., Sunnyvale, USA). Treatment planning was
performed on the MultiPlan or Precision platforms (Accuray
Inc.) using a native high-resolution CT scan co-registered with a
T1-weighted balanced steady-state gradient echo sequence with
high cerebrospinal fluid/trigeminal nerve contrast and T2-
weighted sequences. This step was conducted by a team of
radiation oncologists (D.R., C.M., J-P.B.), medical physicists and a
functional neurosurgeon (M-P.F-G.). Radiosurgical targeting was
planned along the cisternal portion of the trigeminal nerve based
on the nerve anatomy (length) and its proximity to critical
structures (e.g., the temporal lobe, brainstem and optic nerve). For
first treatments, the median maximal dose was 80 Gy (range 70.0–
88.9). For repeat treatments, the median maximal dose was 60 Gy
(range 60.0–70.0). As opposed to other CK approaches, where a
cylindrical 5–6 mm segment of the nerve is treated, a treated
volume more closely resembling a sphere was constructed by
identifying a small volume on the nerve in two or three consecutive
axial MRI images. Treatment duration was between 30 and
45 minutes.

Clinical outcomes: efficacy and safety

The outcomes studied were pain relief and radiation-induced
complications, including facial hypesthesia. Pain relief was
evaluated using the Barrow Neurological Institute (BNI) scale of
pain intensity (I–V),13 in which a score of I indicates complete pain
relief without medication, II indicates occasional pain not
requiring medication, IIIa indicates no pain with continued
medication, IIIb indicates persistent pain controlled with
medication, IV indicates some pain not adequately controlled
with medication and V indicates severe pain or no relief. BNI
scores I–IIIb were considered adequate pain relief, and scores IV–
V were classified as unsatisfactory relief. Facial hypesthesia was
evaluated with the BNI scale of facial numbness (I–IV),13 in which
a score of I denotes no facial numbness, II denotes mild non-
bothersome numbness, III denotes somewhat bothersome numb-
ness and IV denotes very bothersome numbness.

Imaging data analysis

MRI images (T1 and T2-weighted sequences) used for radiosurgery
planning were systematically reanalyzed as part of the study to
identify MS plaques and neurovascular conflicts. The presence of
MS plaques along trigeminal afferents within the brainstem (pons or
medulla oblongata) or at the root entry zone (REZ) was evaluated by
the same investigator with content expertise (M-P.F-G.). A plaque
was defined as a T1 hypointense/T2 hyperintense white matter
lesion. In all cases except one, a demyelinating plaque in the REZ or
pons was identified. The last case consisted of a patient with
numerous demyelinating plaques in the medulla oblongata. The
presence of a neurovascular conflict in the cisternal segment of the
nerve was also assessed. A neurovascular conflict was considered
significant when no cerebrospinal fluid was observed between
the trigeminal nerve and a vessel (i.e., the superior cerebellar artery,

Highlights
• CyberKnife radiosurgery provided significant acute pain relief, which
gradually weaned over time.

• An ipsilateral neurovascular conflict was a predictor of more sustained
pain relief.

• The rate of complications was acceptable, and side effects were tolerable
in most cases.
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the superior petrosal vein or, in rare cases, the anterior inferior
cerebellar artery).

Statistical analysis

Kaplan–Meier curves were used to evaluate pain relief at 6, 12, 36
and 60 months. Univariate analyses were conducted using a Cox
proportional hazards model to identify potential predictors of
sustained pain relief, focusing exclusively on first radiosurgical
treatments. All statistical analyses were conducted using the open-
source software Jamovi (version 1.6; retrieved from https://www.
jamovi.org). Results were considered significant when p values
were ≤ 0.05.

Results

Efficacy

Table 2 details the efficacy outcomes of radiosurgery. Following the
first treatments (51 cases), the median follow-up period was
43.9 months (range 3.9–174.4), and initial pain relief occurred in
86.3% of patients. The median latency period before treatment
response was 14 days (range 0–152). Pain recurrence occurred in
68.2% of patients after an actuarial median of 12.7 months.

After repeat treatments (17 cases), the median follow-up period
was 34.8 months (range 4.6–128.9), and initial pain relief occurred
in 82.4% of patients. The median latency period before treatment
response was 14 days (range 0–201). Pain recurred in 41.2% of
patients after an actuarial median of 13.2 months.

After the first treatments, actuarial rates of sustained pain relief at
6, 12, 36 and 60 months were 86.0%, 52.2%, 35.0% and 24.2%,
respectively. Following repeat treatments, rates were 85.7%, 62.3%,
46.8% and 46.8%, respectively. There was no difference in the
maintenance of pain relief between first and repeat treatments (HR:
0.68; CI: 0.30–1.56; p= 0.368). For all treatments combined (first
and repeat), rates of sustained pain relief at 6, 12, 36 and 60 months
were 85.9%, 54.6%, 37.7% and 28.9%, respectively. A Kaplan–Meier
plot of sustained pain relief is shown in Figure 1. After treatment
failure, the most common salvage therapy was radiofrequency
ablation (21.6%), followed by other percutaneous rhizotomies.

Safety

Table 3 outlines the complications induced by radiosurgery. After
the first treatments, the most common complication was facial
hypesthesia, found in 15.7% of cases. This facial numbness was
non-bothersome in 9.8% (BNI II) and somewhat bothersome in
5.9% of cases (BNI III). No patient developed anesthesia dolorosa.
A decreased corneal blink reflex was observed in 7.8% of cases, and
dry eye/keratitis was seen in 2%. Transient masticatory weakness
was reported in 2% of the cases.

Just as in first treatments, the most frequent complication after
repeat radiosurgery was facial hypesthesia, occurring in 41.2% of
cases (non-bothersome –BNI II – in 29.4%; somewhat bothersome –
BNI III – in 11.8%). No patient developed anesthesia dolorosa. A
decreased corneal blink reflex was observed in 11.8% of cases, and
5.9% reported dry eye or keratitis.

Predictors of efficacy

An ipsilateral cisternal neurovascular conflict was identified in
63.6% of cases with an adequate first treatment response. Among
these cases, actuarial rates of sustained pain relief at 6, 12, 36 and
60 months were 92.7%, 62.6%, 49.5% and 32.5%, respectively. For
cases without a neurovascular conflict, these rates were 71.8%,
35.9%, 9.0% and 9.0%, respectively. A Kaplan–Meier plot of
sustained pain relief stratified by the presence or absence of
vascular compression is shown in Figure 2. The presence of such
conflict was identified as a predictor of more sustained pain relief
(HR: 0.41; CI: 0.19–0.89; p= 0.024). Factors such as patient sex
(HR: 1.70; CI: 0.69–4.18; p= 0.249), active smoking (HR: 2.19; CI:
0.86–5.56; p= 0.098) and treatment-induced facial hypesthesia
(HR: 0.37; CI: 0.13–1.09; p= 0.071) did not emerge as statistically
significant predictors of sustained pain relief.

Table 1. Demographic, clinical and radiological data

Characteristic
No. of cases

(%)

Number of cases (nerves treated) 51

Number of radiosurgical treatments delivered
First RS treatments
Repeat RS treatments

68
51 (75.0)
17 (25.0)

Sex
Male
Female

14 (27.5)
37 (72.5)

Median age in years at first RS (range) 60.0 (26–84)

Median duration of symptoms in months at first RS
(range)

62.5 (6–240)

Side treated
Right
Left

24 (47.1)
27 (52.9)

Branches of the trigeminal nerve involved
V1
V2
V3
V1þV2
V1þV3
V2þV3
V1þV2þV3

2 (3.9)
2 (3.9)
20 (39.2)
4 (7.8)
0 (0.0)
18 (35.3)
5 (9.8)

Active smokers 9 (17.6)

Imaging evidence of a cisternal neurovascular conflict 31 (60.8)

Prior percutaneous surgeries
RFA
PBC
PBCþ RFA

4 (7.8)a

2 (3.9)
1 (2.0)
1 (2.0)

Baseline facial hypesthesiab

I
II
III
IV

42 (82.4)
9 (17.6)
0 (0.0)
0 (0.0)

Facial hypesthesia before repeat RS treatmentsb

I
II
III
IV

13 (76.5)
4 (23.5)
0 (0.0)
0 (0.0)

Median maximal dose in Gy at first RS (range): 80 (70.0–88.9)

Median maximal dose in Gy at repeat RS (range): 60 (60.0–70.0)

aNumber of patients that underwent prior percutaneous surgeries. b Hypesthesia is reported
using the Barrow Neurological Institute facial hypesthesia scale. RS= radiosurgery;
RFA= radiofrequency ablation; PBC= percutaneous balloon compression.

Le Journal Canadien des Sciences Neurologiques 3

https://doi.org/10.1017/cjn.2025.37
Downloaded from https://www.cambridge.org/core. IP address: 18.219.247.127, on 19 Apr 2025 at 05:57:17, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://www.jamovi.org
https://www.jamovi.org
https://doi.org/10.1017/cjn.2025.37
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


Discussion

There is a lack of data on the use of radiosurgery for TN patients
with MS, especially as it pertains to the CK technique. This
prompted a retrospective assessment of the safety and efficacy of
this technique in this vulnerable population. There are several
main novel findings in the current study: (a) CK radiosurgery
provided significant acute pain relief, which gradually weaned over
time; (b) the presence of a neurovascular conflict was identified as a
predictor of more sustained pain relief; (c) the rate of
complications was acceptable, and side effects were tolerable in
most cases; (d) the most common complication was facial
hypesthesia; and (e) although slightly more morbid, repeat

treatments seem to be as effective as first treatments in achieving
and maintaining pain relief.

Efficacy and predictors of pain relief

Overall, CK successfully provided acute pain relief, with its efficacy
gradually lessening over time. The initial pain relief rate after the
first treatments was 86.3%, which is similar to the 83% rate
reported in a recent meta-analysis by Spina et al. (2021) on GK for
TN in patients withMS.11 Initial pain relief occurred at a median of
14 days, which is faster than typically observed in GK cohorts.8,12

This rapid response may be attributed to the distinctive non-
isocentric delivery properties of the CK technique compared to the
isocentric approach of the GK. However, as this is the first study
exclusively dedicated to CK in MS patients, further validation is
necessary to confirm this unprecedented finding. The sustained
pain relief rates (86.0% at 6 months, 52.2% at 12 months, 35.0% at
36 months and 24.2% at 60 months) were comparable to those
reported in larger studies,8–10,14 which documented pain relief
ranging from 54% to 85% at 12 months, 35% to 65% at 24 months,
55% to 57% at 36 months, 24% to 44% at 48 months and 52% to
57% at 60 months.8–10,14

In an effort to optimize candidate selection for radiosurgery, we
further assessed whether specific clinical and radiological factors
contributed to persistent pain relief. Interestingly, the presence of a
cisternal vascular compression was identified as a predictor.
Although this finding has not been documented in MS patients, it
has been observed in non-MS cohorts.15,16 This favorable response
in non-MS, classical TN patients with a neurovascular conflict may
be attributed to the underlying pathophysiology of the disorder. In
this regard, in classical TN, the commonly accepted mechanism for
the painful symptoms is that mechanical compression by
surrounding vessels results in focal demyelination.17,18 To support
this, recent neuroimaging studies reported white matter abnor-
malities in the cisternal segment of the trigeminal nerve.19,20 This
demyelination process affects thickly myelinated sensory fibers,
likely leading to ectopic excitation, high-frequency discharges and
ephaptic transmission to nociceptive fibers, generating painful
signals.21,22 Although the mechanism of action of radiosurgery in
classical TN is not entirely clear, it is recognized that radiation,
which targets the cisternal segment of the nerve where the
aforementioned pathological processes occur, may directly
interrupt the transmission of nociceptive impulses through a local
inhibitory effect.23,24

To date, the pathophysiology of TN in patients with MS
remains incompletely understood, but most authors agree that
demyelinating plaques are the main contributors to the painful
symptoms. Indeed, in their neuroimaging study assessing micro-
structural abnormalities inMS patients, Chen et al. (2016) reported
white matter lesions in the pontine tract of the trigeminal nerve.25

Although this explanation is compelling, it is important to note
that in many MS cases, vascular compression coexists with a
plaque.17,26,27 Just like in classical TN cases, this vascular
compression may also contribute to the painful symptoms.
Interestingly, an elegant neuroimaging study by Truini et al.
(2016) reported that demyelination and vascular compression
could act synergistically to elicit pain, a theory they coined the
“double-crush mechanism.” The authors suggested that these two
processes could give rise to distinct types of lesions affecting the
trigemino-thalamic tract, an inflammatory lesion of the central
myelin and a mechanical injury affecting the peripheral myelin
sheaths.28,29 More advanced neuroimaging techniques that

Table 2. Efficacy outcomes following radiosurgery

Outcomes First RS (%) Repeat RS (%)

Median follow-up in months (range)a 43.9 (3.9–174.4) 34.8 (4.6–128.9)

Initial adequate pain reliefb 44 (86.3) 14 (82.4)

Median pain relief latency period in
days after RS (range)

14 (0–152) 14 (0–201)

Unsatisfactory reliefc 30 (68.2) 7 (41.2)

Actuarial median duration of pain
relief in months

12.7 13.2

Salvage therapy 27 (52.9)c

RFA 11 (21.6)

PBC 1 (2.0)

GR 2 (3.9)

2 RFA 5 (9.8)

RFAþ PBC 2 (3.9)

GRþ RFA 1 (2.0)

2 RFAþ PBC 2 (3.9)

2 PBCþ RFA 1 (2.0)

4 RFA 1 (2.0)

GRþ 6 RFA 1 (2.0)

aFollow-up distributions are presented as supplementary material. b Pain relief was assessed
using the BarrowNeurological Institute scale of pain intensity, with a BNI I–IIIb corresponding
to adequate relief. c Number of patients that underwent salvage therapy. RS= radiosurgery;
RFA = radiofrequency ablation; PBC= percutaneous balloon compression; GR= glycerol
rhizotomy.

Table 3. Safety outcomes following radiosurgery

Complications First RS (%) Repeat RS (%)

Development or worsening of
hypesthesia (BNI scalea):

8 (15.7) 7 (41.2)

II 5 (9.8) 5 (29.4)

III 3 (5.9) 2 (11.8)

IV/anesthesia dolorosa 0 (0.0) 0 (0.0)

Decreased corneal blink reflex 4 (7.8) 2 (11.8)

Keratitis/dry eye 1 (2.0) 1 (5.9)

Transient masticatory weakness 1 (2.0) 0 (0.0)

aThe development or worsening of hypesthesia was assessed using the Barrow Neurological
Institute facial hypesthesia scale. RS= radiosurgery.
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highlight microarchitectural features would aid in understanding
the extent to which this double mechanism contributes to the
pathophysiology.

Beyond potentially unveiling the drivers of painful stimuli, the
double crush mechanism theory may also explain whyMS patients
with neurovascular conflicts benefit from more sustained pain
relief following radiosurgery. Indeed, according to this theory,
these patients also exhibit pathological processes resulting from the
vascular compression itself, making radiosurgery potentially more
effective for them through local peripheral mechanisms unrelated
to demyelinating plaques.23,24 Conversely, in cases where a

demyelinating plaque in the brainstem is the sole contributor to
the symptoms, radiosurgery – which does not target the central
myelin – has minimal impact on the primary pain generator,
potentially resulting in less effective pain relief. To our knowledge,
no study identified vascular compression as a predictor of better
efficacy of radiosurgery for TN in MS. This novel finding is
clinically pertinent as it may help streamline the best candidates for
radiosurgery, though further validation is needed.

Active smokers did not exhibit better pain relief than
nonsmokers (p = 0.098), contrasting with Weller et al. (2014),
who hypothesized that smokers experience more beneficial

Figure 1. Kaplan–Meier curves of the main-
tenance of adequate pain relief stratified by
whether the radiosurgery treatment was the
first or repeat treatment.

Figure 2. Kaplan–Meier curves of the main-
tenance of adequate pain relief after first
radiosurgery treatments stratified by the pres-
ence or absence of vascular compression.
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effects due to a more potent radiation effect on the demyelination
process. Smoking may exacerbate radiosurgically induced
demyelination, potentially leading to quicker nerve dysfunction,
interruption of painful stimuli and better therapeutic effect.9

Although a statistical trend was observed, our results were not
significant, likely due to the limited statistical power of our
sample size.

In classical and idiopathic TN cases, cumulative evidence
suggests that radiosurgically induced hypesthesia could predict
efficacy.30 Indeed, hypesthesia reflects significant radiosurgically
induced axonal degeneration, a potent injury likely sufficient to
interrupt peripheral painful signals.31 However, this predictive
factor was not observed in the current study or in other MS
studies.11 This discrepancy may be attributed to the key role of
demyelinating plaques in the pathophysiology. Because the pain in
MS patients originates (at least in part) from these central plaques,
which are located further along in the pain pathway than the
trigeminal nerve (i.e., closer to the thalamus), it is not surprising
that the extent of peripheral radiosurgical injury, reflected by
sensory changes, may not be related to the efficacy of radiosurgery.

Safety

Our findings indicate that radiosurgery inMS patients with TN is a
safe technique. The rate of hypesthesia after the first treatments
was 15.7%, which is slightly higher than the 10% rate reported in
the largest cohort study to date.8,11 After repeat treatments,
hypesthesia was observed in 41.2% of patients. This increase is
likely due to pre-existing nerve damage from the initial radio-
surgical treatment, the cumulative effects of the natural pro-
gression of MS and the heightened susceptibility of MS patients to
neurotoxicity.32 Thankfully, radiosurgically induced facial numb-
ness was mild and not bothersome in most cases, reinforcing the
safety of the technique.

Other treatment-related complications included decreased
corneal blink reflex (7.8%), dry eye/keratitis (2%) and transient
masticatory weakness (2%), though these occurred infrequently.
Surprisingly, decreased corneal blink reflex was, to our knowledge,
never reported in previous studies,8–12,33 which may be due to it
either not being systematically examined or not being classified as a
complication because of its typically benign nature. It is also
possible that clinicians may consider it merely a form of
hypesthesia in the first trigeminal division rather than a separate
ophthalmological issue. However, we believe that recognizing it as
a distinct complication is important, as untreated corneal reflex
deficits could potentially lead to more severe issues, such as dry eye
and keratitis.34 In our study, the incidence of such more severe
ophthalmological complications (i.e., dry eye/keratitis) fell within
the range reported in the literature (0%–4.1%).8–12,33,35 Finally, one
case of transient masticatory weakness was observed, a compli-
cation not documented in other studies of MS patients but noted in
1.5% of idiopathic TN cases .8–12,33,35,36

Limitations and future implications

This retrospective study contains intrinsic limitations. First,
because of its retrospective design, one can expect the influence
of recall bias. Second, the radiological assessment was conducted
by a single evaluator. Third, pertinent and potentially predictive
neuroimaging data, such as the degree of vascular compression
(displacement/distortion) and the size of demyelinating plaques,
were not analyzed. Fourth, important radiosurgical data were not
assessed in detail such as the variable target delineation associated

with the non-isocentric CK technique. Fifth, using spherical
volumes for CK treatments could limit the generalization of our
results, as cylindrical volumes are more commonly used. Sixth, the
relatively small sample size of this study limited the power of our
analysis, prompting a large multicentric CK cohort study to
provide more robust results.

Conclusion

To date, this is the first assessment of CK for the treatment of TN
in MS patients. Our study’s findings on the efficacy and safety of
CK for TN in MS patients align with previous GK reports. Given
that other treatments, including microvascular decompression,
have not conclusively shown effectiveness for these vulnerable
patients, radiosurgery should be considered a good option due to
its ability to provide pain relief with a low risk of complications.7

Notably, we observed that patients with MS and a neurovascular
conflict appear to benefit the most from this approach. This novel
insight could influence clinical decision-making and underscores
the importance of adopting a tailored imaging protocol for
assessing vascular loops in the cisternal region, even for patients
with MS.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/cjn.2025.37.
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