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Abstract

Objective. To evaluate the clinical efficacy of tobramycin dexamethasone eye ointment com-
bined with a catheter in endoscopic dacryocystorhinostomy.

Methods. Eighty chronic dacryocystitis patients were randomly divided into two groups:
observation (n =39) and control (n = 41). Both groups underwent endoscopic dacryocystorhi-
nostomy. The observation group used tobramycin dexamethasone eye ointment and catheter
support, while the control group used only the eye ointment.

Results. No statistical differences were found in gender, age, disease course or eye type.
However, the anastomotic formation time and bleeding amount were significantly different
between the two groups (p < 0.001). After six months of follow up, there were no significant
complications differences ( p > 0.05). The fluorescein disappearance test time in the observa-
tion group was significantly shorter (p <0.001), and the clinical effective rate was significantly
higher (97.4 per cent vs 78 per cent, p <0.05) in the observation group.

Conclusion. Using tobramycin dexamethasone eye ointment combined with a catheter
slightly prolongs the operation time and increases bleeding, but promotes anastomotic heal-
ing, accelerates tear drainage, improves the operation success rate and is economically
efficient.

Introduction

Chronic dacryocystitis is the most common lacrimal sac disease and is common in
middle-aged and older women." Most chronic dacryocystitis cases are caused by the con-
tinuous retention of secretions in the lacrimal sac due to the stenosis or obstruction of the
nasolacrimal duct.”™* Nasolacrimal duct obstruction ultimately leads to stagnation of
tears, accumulation of mucous secretions and shedding of cells, providing a suitable
environment for bacterial infection and dacryocystitis.” It often presents as epiphora,
overflow of purulent discharge and significant conjunctival congestion at the inner can-
thus,” which severely affects patients’ health and quality of life.

Surgery is the only effective method for treating chronic dacryocystitis, with dacryocys-
torhinostomy being a common surgical procedure.”” Although traditional external
dacryocystorhinostomy is the ‘gold standard’ for the treatment of dacryocystitis, it has
gradually been replaced by transnasal endoscopic dacryocystorhinostomy because of the
large incision and the problem of facial scarring.* Endoscopic dacryocystorhinostomy
offers advantages such as being minimally invasive, with no facial scarring and able to
be corrected surgically.'®'" A patent pathway is formed by opening the blocked portion
of the lacrimal sac mucosa and anastomosing the nasal mucosa with the lacrimal sac
mucosa. However, granulation tissue proliferation and scar contraction at the nasolacri-
mal duct anastomosis site may lead to stoma stenosis or adhesion, which is the main
cause of recurrence.'>"’

The success of transnasal endoscopic dacryocystorhinostomy depends largely on anas-
tomosis formation between the lacrimal sac mucosa and the nasal mucosa, therefore find-
ing a simple, convenient and reliable method to achieve mucosal anastomosis between the
lacrimal sac and nasal mucosa, promoting epithelialisation of the anastomotic site as
much as possible, and reducing adhesions and granulation tissue formation, has become
a key issue in endoscopic dacryocystorhinostomy. Currently, stent placement is the pre-
ferred method to prevent nasal ostium closure.'* It has been reported that in patients
undergoing dacryocystorhinostomy with adjunctive silicone tube intubation, a 1.5-mm
silicone tube significantly reduces recurrence rates compared with a 1.0-mm tube."
However, silicone stents are expensive (approximately $230).

To alleviate the financial burden on patients, we used an No. 8 urinary catheter ($3)
as an alternative to silicone stents, which is an innovative approach. Additionally, tobra-
mycin dexamethasone eye ointment can promote healing of the anastomotic site.
Based on this, the aim of this study was to investigate the clinical efficacy of using a
catheter combined with tobramycin dexamethasone eye ointment in endoscopic
dacryocystorhinostomy.
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Materials and methods
Patients

From January 2019 to December 2019, 80 patients with chronic
dacryocystitis were selected, including 24 males and 56 females.
The disease occurred in one eye and the patients’ average age
was 49.60 + 18.17 years. The course of disease ranged from
4 months to 30 years. The participants were randomly divided
into a control group and an observation group.

Inclusion criteria: (1) the diagnostic basis of chronic
dacryocystitis refers to clinical diagnosis and treatment guide-
lines in ophthalmology volume,'® lacrimal overflow is one of
the symptoms, mucous or purulent secretion overflow can
be seen when pressing the lacrimal sac area, lacrimal passage
flushing is blocked and there is mucous or purulent secretion;
(2) a computed tomography scan of the lacrimal duct showed
obstruction of the nasolacrimal duct; and (3) the disease of all
patients occurred in one eye.

Exclusion criteria: (1) patients with traumatic dacryocysti-
tis, recurrent dacryocystitis or small lacrimal sac; (2) patients
who had previously received lacrimal duct laser, catheterisa-
tion or unsuccessful surgery; (3) patients with lower lacrimal
canaliculus stenosis or obstruction; and (4) nasal septum devi-
ation, nasal polyps, allergic rhinitis, chronic sinusitis and other
nasal abnormalities.

All patients volunteered for surgery and signed informed
consent. This study meets the standards of the ethics commit-
tee of the Ninth People’s Hospital Affiliated to the Medical
College of Shanghai Jiao tong University.

Treatment methods

All patients were treated with antibiotic eye drops 3 days in
advance. Their nasal hair was cut and the nasal cavity was
cleaned before the operation. The operation was performed
using local anaesthesia, with general anaesthesia used for
patients who could not tolerate the operation.

Following successful disinfection and draping, a proper
amount of neurosurgical cottonoids were filled in the middle
nasal tract. After mucosal contraction, under 0° wide-angle
nasal endoscopy, an ophthalmic tunnel knife was used to
make a nasal mucosal incision of about 10-12 mm in the par-
allel groove process at the front edge of the middle turbinate.
The upper boundary was 0.7 cm above the anterior axillary of
the middle turbinate and the lower boundary was 0.3 cm
below the anterior axillary.

A second incision parallel to the front incision, with a length
of about 10 mm, was made using a tunnel knife. The nasal
mucosa was separated passively by stripping ions from the
front edge of the incision and the lower mucosa was cut with scis-
sors to form the nasal mucosal flap with the base above. After
inverting and exposing the bone surface, the bone was bitten
off from the lacrimal jaw seam with bone-biting forceps and
the edge of the bone window was polished with a cutting bit
and a polishing bit to form about a 10 x 12-mm bone window,
exposing the inner side of lacrimal sac wall. Using a lacrimal
probe, the boundary of the lacrimal sac cavity was explored, lift-
ing the lacrimal sac from bottom to top with a tunnel knife, con-
tinuing to cut the lacrimal sac along the sac cavity and flattening
the lacrimal sac wall below the incision to form a posterior valve.
After the nasal mucosa had been reversed, it was trimmed to the
appropriate size and opposite to the lacrimal sac mucosa.

For the observation group, the lacrimal passage probe with
a guide wire was inserted from the upper lacrimal dot. It
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entered the open dacryocyst nasal anastomosis, with the mid-
dle guide wire threaded out to the nasal orifice. One end of a
No. 8 urinary catheter (diameter 2.6 mm) was threaded with
4-0 silk thread cut to a length of 2.5-3 cm (Figure 1). Using
guide wire, the thread was passed through the upper lacrimal
dot. Retrograde entry into the anastomosis, with exit through
the lacrimal punctum under the guidance of a guide wire. The
body of the catheter was then pressed against the contrapos-
ition anastomosis formed by the lacrimal sac mucosa and
nasal mucosa (Figure 2).

The pre-prepared TobraDex (15 mg) and dexamethasone
(5 mg/5 ml) eye ointments were applied to cover the anasto-
motic stoma, the contraposition mucosa and around the urin-
ary catheter under the direct vision of nasal endoscopy. The
length of the silk thread was adjusted to 5cm and stuck
onto the patient’s forehead with adhesive tape (Figure 3).
The patient was advised to apply eye ointment locally after
surgery to the contact area between the suture and the skin
to reduce discomfort caused by the suture.

For the control group, after incision of the lacrimal sac
mucosa and the nasal mucosa in the opposite position, the
pre-prepared TobraDex and dexamethasone eye ointments
were applied under the direct vision of the nasal endoscope
to cover the anastomotic stoma, and the operation was fin-
ished when there was no obvious bleeding.

Post-operative treatment

Systemic antibiotics were administered for 3 days after the
operation. Topical ofloxacin eye drops were used three times
a day. Furacilin nasal drops were dropped into the ipsilateral
nasal cavity three times a day and budesonide nasal spray
was used twice a day for one month. One week after surgery,
a nasal endoscope was used to clean nasal secretions. The
catheter was removed using a nasal endoscope at five weeks
post-operatively. The patients were followed up for six months,
with the final observation result being at six months.

Evaluation index

The time of anastomotic stoma formation and intra-operative
blood loss in the two groups was observed. Six months after
surgery, the times of the fluorescein disappearance test, post-
operative complications (mucosal adhesion and granulation
formation), post-operative effect, and post-operative total
response rate were compared between the two groups.

The time for anastomosis formation during the operation
refers to the time when the lacrimal mucosa was cut by a tun-
nel knife, anastomosed with the trimmed nasal mucosa, and
the anastomosis was covered by catheter and tobramycin dexa-
methasone eye ointment.

A uniform specification of neurosurgical cottonoids and a
negative pressure suction device was used to calculate the
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Figure 1. No. 8 catheter.
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Figure 2. Catheters were placed above the anastomotic stoma formed by nasal
mucosa and lacrimal mucosa.

amount of blood loss during surgery. The conversion relation-
ship between the amount of blood loss and neurosurgical cot-
tonoids is about 1 ml per tablet. The amount of blood loss was
calculated from the number of brain pads used and the
amount of blood in the suction vessel. The data were calcu-
lated and recorded by doctors and nurses post-operatively in
the operation nursing record sheet.

Time of fluorescein disappearance test

The fluorescein disappearance test was performed six months
after the operation. One drop of 2 per cent fluorescein was
dropped into the lower conjunctival vault and the patient
was asked to blink several times to observe the time of fluor-
escein disappearance in the conjunctival sac after the outflow
of fluorescein from the anastomosis of the lacrimal sac and
nasal cavity (Figure 4).

Surgical efficacy criteria

The therapeutic efficacy was evaluated by referring to the rele-
vant standards in Nasal Endoscopy Surgery'” and observation
of various post-operative indicators. For the cured indicator,
anastomosis was formed in the patient by nasal endoscopy
(Figure 5). The symptom of lacrimal overflow disappeared
and the lacrimal passage was unobstructed by irrigation. For

Figure 3. Catheter fixed on forehead with silk tape.

Figure 4. The fluorescein disappearance test shows that fluorescein is discharged
from the anastomosis.

the valid indicator, the formation of anastomotic stoma was
observed through nasal endoscopy and all clinical symptoms
were significantly relieved. Although the inlet or nasal cavity
was rinsed, a small amount of reflux was observed. After pres-
sure treatment patency, overflow tears still existed, but the
flushing patency resistance was high. For the invalid indicator,
the patient’s symptoms were not alleviated, the lacrimal duct
remained blocked despite flushing or compression treatment,
and the perforation was blocked. The total clinical response
rate was calculated as (cured cases + valid cases)/total cases x
100 per cent.

Statistical method

Statistical analysis was caried out using SPSS 26.0 software.
Continuous variables were described by the mean * standard
deviation (x+*s) according to data distribution, and the
median (interquartile spacing) was used if they did not con-
form to normal distribution. A t-test or non-parametric rank-
sum test was used to compare the data of the two groups. The
categorical variables were described using frequency (per cent)
and the rates were compared between groups using the chi-

Figure 5. Anastomotic stoma formed in six months.
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square test or Fisher’s exact probability method. Statistically
significant differences were indicated by p less than 0.05.

Results
Clinical characteristics of subjects in both groups

All 80 patients were followed up and there were no statistically
significant differences in gender ratio, age, course of disease or
eye type (p>0.05), as shown in Table 1. There were 13 males
and 26 females in the observation group, with an average age
of 50.64 + 17.95 years. The disease occurred in 18 right eyes,
accounting for 46.2 per cent of patients (18 of 39), and 21
left eyes, accounting for 53.8 per cent of patients (21 of 39).
There were 11 males and 30 females in the control group.
The average age was 48.61 + 18.56 years. The disease occurred
in 22 right eyes (53.7 per cent) and 19 left eyes (46.3 per cent).

Surgical results for both groups of subjects

As shown in Table 2, the time of anastomotic stoma forma-
tion in the observation group [30.00 minutes (29.00, 32.50)]
was longer than that in the control group [13.00 minutes
(12.00, 14.00)], and the volume of blood loss [16.00 ml
(15.00, 18.00)] was higher than in the control group [9.00 ml
(8.00, 10.00)]. There was a statistical difference between the
two groups ( p <0.001).

There was no statistical difference in complications (muco-
sal adhesion and granulation) between the two groups 6
months after the operation ( p > 0.05). The time for fluorescein
disappearance test in the observation group [12.00 minutes
(10.00, 18.50)] was significantly shorter than in the control
group [39.00 minutes (30.00, 45.00), p < 0.001]. The total clin-
ical effective rate of the observation group (97.4 per cent, 38 of
39 patients) was significantly higher than that of the control
group (78 per cent, 32 of 41 patients), with a statistical differ-
ence between the two groups (p <0.05), as shown in Table 2.

Discussion

Endoscopic dacryocystorhinostomy aims to create an anasto-
mosis between the lacrimal sac flap and the nasal mucosal
flap, thereby establishing a new drainage pathway for tears.'®
Since the end of the last century, anastomosis has been consid-
ered the core technical point of dacryocystorhinostomy. Wu
et al."”” found that Merlot glue could fix mucosal flap and pro-
mote mucosal epithelisation, thereby improving the success rate
of the operation. Caglar et al.*® tried to use the direct application
of a U-shaped nasal mucosal flap to improve the effective rate.

Table 1 Comparison of general data between the two groups
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Research has shown that lacrimal punctal dilation and bilat-
eral nasal silicone tube insertion can effectively treat acquired
epiphora caused by allergic conjunctivitis-induced lacrimal
punctal stenosis or obstruction. A study found that bilateral
silicone tube insertion is a well-tolerated and effective tool
for treating this type of acquired lacrimal punctal stenosis or
obstruction caused by allergic conjunctivitis.”' Researchers
have been continuously exploring various methods to improve
the process of anastomosis formation to enhance the success
rate of surgery.

This study employed tobramycin dexamethasone eye oint-
ment to cover the anastomosis and combined it with a urinary
catheter to support the union of lacrimal sac mucosa and nasal
mucosa in the observation group. The results revealed that the
observation group had a longer anastomosis formation time
compared with the control group (using only tobramycin
dexamethasone eye ointment), with a higher intra-operative
blood loss. However, there was no significant difference in
the incidence of complications at six months post-operatively
between the two groups.

The fluorescein disappearance test time in the observation
group was significantly shorter than that in the control
group, and the overall clinical efficacy rate (97.4 per cent)
was significantly higher in the observation group than in the
control group. This indicates that the combination of ureteral
catheterisation and tobramycin dexamethasone eye ointment
in endoscopic dacryocystorhinostomy surgery can significantly
improve surgical outcome and efficacy.

Nitin et al.** found in a prospective randomised compari-
son that the success rate of endoscopic dacryocystorhinostomy
after stent placement was 96 per cent, which is consistent
with the results of our study. Compared with the control
group, the observation group had a greater amount of bleed-
ing. We speculate the reasons for this might be the lack of
application of tobramycin dexamethasone ointment on
the surface of the incised lacrimal sac mucosa and the nasal
mucosa. The mucosa, under prolonged inflammation, is
unhealthy. Even slight friction from a foreign object on the
surface can easily cause bleeding.

During the six-month follow-up period, adhesion and
granulation occurred in both the control group and the obser-
vation group, but there was no significant difference between
the two groups. Kang et al.'* recently conducted a meta-
analysis that found no significant difference in the incidence
of complications between endoscopic dacryocystorhinostomy
with or without silicone stent insertion. This suggests that
the use of silicone stents does not increase the risk of adhe-
sions, granulation tissue formation or post-operative bleeding,
which is consistent with our findings. The proportion of post-

Characteristic Total Control group (n=41) Observation group (n=39) P
Gender (n (%)) 0.526
- Male 24 (30.0) 11 (26.8) 13 (33.3)

- Female 56 (70.0) 30 (73.2) 26 (66.7)

Age (years + standard deviation) 49.60 +18.17 48.61+18.56 50.64 +17.95 0.620
Course of disease (median (interquartile range)) 3.00 (0.96, 8.50) 2.00 (1.00, 6.00) 3.00 (0.83, 10.00) 0.682
Eye (n (%)) 0.502
- Right 40 (50.0) 22 (53.7) 18 (46.2)

- Left 40 (50.0) 19 (46.3) 21 (53.8)
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Table 2 Comparison of intra-operative data and data six months after the operation for the two groups

Variable Total (n=80) Control group (n=41) Observation group (n=39) p

Time for anastomotic formation (minutes) 20.50 (13.00, 30.00) 13.00 (12.00, 14.00) 30.00 (29.00, 32.50) <0.001**
Intra-operative bleeding volume (ml) 11.50 (9.00, 16.00) 9.00 (8.00, 10.00) 16.00 (15.00, 18.00) <0.001**
Six months after operation

- Fluorescein dye disappearance test time (seconds) 28.00 (13.50, 39.00) 39.00 (30.00, 45.00) 12.00 (10.00, 18.50) <0.001**
- Adhesion (n (%)) 7 (8.8) 5 (12.2) 2 (5.1) 0.433

- Granulation (n (%)) 7 (8.8) 6 (14.6) 1(2.6) 0.109

- Effect (n (%)) <0.001**
- Invalid 10 (12.5) 9 (22.0) 1(2.6)

- Valid 43 (53.7) 31 (75.6) 11 (28.2)

- Cured 27 (33.8) 1 (2.4) 27 (69.2)

- Total effective rate (n (%)) 70 (87.5) 32 (78.0) 38 (97.4) 0.015*

*p < 0.05, **p < 0.001

operative adhesion and granulation in the observation group is
lower than that in the control group. The reason for this may
be that the observation group had a urinary catheter support-
ing the anastomotic stoma to prevent the collapse of the anter-
ior valve and acting as a physical partition to prevent the
occurrence of adhesion.

It has been reported that™ after dacryocystorhinostomy
under a nasal endoscope, the average incidence of adhesion
and granulation tissue hyperplasia was about 15 per cent.
Our research average is about 8.8 per cent, which is lower
than relevant reports. There a several possible reasons for
this. During the operation, tobramycin dexamethasone eye
ointment was applied to the anastomotic stoma under the dir-
ect vision of the nasal endoscope, avoiding blind operation and
allowing the entire anastomotic stoma to be effective. An
endoscopic dressing change was performed one week after
the operation to clean nasal secretions.

Tobramycin dexamethasone eye ointment is mainly com-
posed of tobramycin and dexamethasone, and contains
Vaseline and other substances. Tobramycin is an aminoglyco-
side antibiotic and has a broad-spectrum antibacterial effect.
Dexamethasone has a strong anti-inflammatory effect, which
can effectively inhibit the formation of granulation tissue
and prevent mucosal adhesion. Some researchers have pointed
out that after lacrimal passage probing, tobramycin and dexa-
methasone eye ointment were injected when the needle was
pulled out, which was beneficial to inhibiting tissue adhesion
and improving the curative effect.”’

In addition, the fluorescein disappearance test can be used
to assess the condition of the surgical incision or anastomosis.
If the corneal epithelium is normal at the anastomosis site, the
fluorescein dye solution will be rapidly cleared by the tears on
the corneal surface, resulting in the disappearance of fluores-
cein. A shorter fluorescein disappearance time is therefore
usually considered as an indicator of good healing of the anas-
tomosis site.”* In this study, the disappearance time of fluores-
cein in the observation group was significantly faster than in
the control group, and the total effective rate was 97.4 per
cent. This is closely related to the good alignment of the
mucosa during the operation and the support of the urinary
catheter after the operation.

Deka® and others also believed that good alignment was
required when anastomosing the anterior and posterior valves
of the lacrimal sac and nasal mucosa to ensure a large enough

open channel and avoid operation failure caused by
re-obstruction. Hossain et al. also found that indwelling
Vaseline gauze or a support tube at the anastomotic window
of the surgical cavity helped to improve the long-term curative
effect and led the fluid in the lacrimal sac to the nasal cavity.*

« The combined use of tobramycin dexamethasone eye ointment and
catheter support in endoscopic dacryocystorhinostomy may slightly
prolong operation time and increase bleeding

« This treatment significantly promotes anastomotic healing, accelerates
tear drainage, improves operation success rate and is economically
efficient

This study has some limitations, including being a single-
centre study with a short follow-up period, which may reduce
the reliability of the results. In the future, efforts will be made
to conduct multicentre studies across different regions, increase
the sample size and extend the follow-up period. In summary,
the application of a catheter combined with tobramycin dexa-
methasone eye ointment in endoscopic dacryocystorhinostomy
surgery for the treatment of chronic dacryocystitis is effective. It
promotes faster tear drainage, improves surgical success rates
and utilises simple materials, thereby reducing the economic
burden on patients. This finding provides a new therapeutic
option for chronic dacryocystitis.
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