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Purpose: To investigate the long-term efficacy of dacryoendoscopy-guided recanalization and silicone tube intubation in pa-
tients with obstruction in the lacrimal drainage system and to identify factors related to surgical outcome.

Methods: We retrospectively reviewed the medical records of patients with primary nasolacrimal duct obstruction and can-
alicular obstruction who underwent dacryoendoscopy-guided recanalization and silicone tube intubation between August
2014 and March 2016. Factors related to surgical outcome were examined and compared between the success group (eyes
with complete response and partial response) and the failure group. Kaplan-Meier survival analysis and multivariable logistic
regression analysis were used to analyze the success rate according to the factors found to have statistical significance.
Results: The study included 74 eyes of 51 patients. The mean age of the patients was 60.3 + 10.0 years (range, 34—80 years).
The success group consisted of 66 eyes (89.2%) (complete response, 56 eyes, 75.7%; partial response, 10 eyes, 13.5%) and the
failure group consisted of eight eyes (10.8%). The median follow-up period was 58 months (range, 6.5-72 months), and the
overall success rate was 89.2%. Compared to the eyes with preoperative lacrimal irrigation test of partial passage, the eyes
with no passage were associated with a lower success rate (95.9% vs. 76.0%, p = 0.01). Postoperative inflammation was also
associated with a lower success rate (96.6% vs. 60.0%, p < 0.001).

Conclusions: Dacryoendoscopy-guided recanalization and silicone tube intubation is effective and can be considered a first
choice of treatment for eyes which show partial passage in the lacrimal irrigation test. The management of postoperative in-

flammation is essential to ensure surgical success.
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The advent of dacryoendoscopy, microendoscopy of the
lacrimal drainage system, has enabled direct visualization
of the canaliculi, common canaliculus, lacrimal sac, and
nasolacrimal duct (NLD) [1-4]. The development of da-
cryoendoscopy has provided a better understanding of the
pathology of diseases of the lacrimal drainage system. It
can be used not only as a diagnostic tool for the localiza-
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tion and differentiation of lesions such as mucosal edema,
stenosis, strictures, stones, and obstructions throughout the
lacrimal drainage system [5-7], but also as a therapeutic
tool for diseases such as primary nasolacrimal duct ob-
struction (PNLDO), congenital nasolacrimal duct obstruc-
tion (NLDO), and canalicular obstruction [7-9].

Currently, dacryoendoscopic surgery is used as an alter-
native approach for the treatment of PNLDO. Dacryoen-
doscopy allows microendoscopic procedures such as guid-
ed expansion, laser dacryoplasty, microdrill dacryoplasty,
and recanalization of the lacrimal drainage system to be
performed with optimal results [10]. Above all, patient sat-
isfaction is high because this procedure restores the integ-
rity of the natural lacrimal drainage system and recovery
is fast. However, the reported success rates vary and stud-
ies regarding the long-term success rate of this procedure
are limited. A recent study by Lee et al. [11] reported a
success rate of 87.2% in 86 eyes (78 with partial NLDO
and eight with complete NLDO). However, although the
success rate was high, the follow-up period was only 17.2
months. Volkerling et al. [12] studied 215 eyes and reported
a success rate of 59.1% with a median follow-up period of
55 months (range, 31-77 months).

Therefore, in this study, we aimed to examine the value
of dacryoendoscopy as a diagnostic tool by comparing it
with the conventional diagnostic method and to determine
the long-term efficacy of dacryoendoscopy-guided reca-
nalization and silicone tube intubation (STI) in patients
with obstruction in the lacrimal drainage system. In addi-
tion, we examined the factors related to surgical outcome.

Materials and Methods

Ethics statement

The Institutional Review Board of the Catholic Universi-
ty of Korea approved the research protocol (No. KC2IRA-
S10643), and the study was conducted in accordance with
the tenets of the Declaration of Helsinki. All patients gave
their informed consent.

Study subjects

We retrospectively reviewed the medical records of pa-
tients who underwent dacryoendoscopy-guided recanaliza-
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tion and STI between August 2014 and March 2016. The
obstruction of the lacrimal drainage system was classified
according to the location and the extent of the obstruction.
The patients were diagnosed with partial canalicular ob-
struction, complete canalicular obstruction, partial NLDO,
or complete NLDO based on a history of continuous
epiphora and discharge, diagnostic lacrimal probing and
irrigation findings, fluorescein dye disappearance test
(FDDT) findings, and dacryoscintigraphy. Epiphora was
assessed by a Munk score greater than 1 and the height of
tear meniscus >0.3 mm (Munk score: 0, no epiphora; 1, oc-
casional epiphora requiring wiping less than twice a day
(<2); 2, wiping 2—4 times per day; 3, wiping 5-10 times per
day; and 4, wiping >10 times per day or continuous tear-
ing). After instillation of a single drop of 2% fluorescein in
each eye, the tear meniscus was observed under blue-fil-
tered light 5 minutes after instillation in the upright posi-
tion. A stained meniscus suggested lacrimal drainage ob-
struction. Next, lacrimal irrigation test was performed and
classified into good passage; complete flow of fluid into
nose and no reflux to lacrimal punctum, partial passage;
partial flow of fluid into nose and partial reflux to lacrimal
punctum and no passage; no flow of fluid into nose and
complete reflux to lacrimal punctum. Diagnostic probing
was performed by a 0 or 1 Bowman probe. Distal canalic-
ular obstruction was described as either membranous stop
or soft stop, as the obstruction may be a membranous
block or more solid in nature. All examinations were per-
formed by a single ophthalmologist (JP). Patients with con-
genital NLDO, lower lid laxity, entropion, dry eye, glaucoma,
keratitis, uveitis, or a history of trauma to the nasolacrimal
system or in whom insertion of the dacryoendoscope failed
due to diffuse proximal canalicular obstruction were ex-
cluded from the study.

Surgical instrument and procedures

The dacryoendoscope used in this study was a Ruido Fi-
berscope (FiberTech, Tokyo, Japan), which is a rigid endo-
scope consisting of a viewing lens, fiberoptic cable, and ir-
rigation channel. It enables the management of NLDO
while allowing direct observation of the lacrimal drainage
system from the punctum to the nasal opening. This in-
strument has a probe length of 50 mm, outer diameter of
0.9 mm, and 27° viewing angle at 10 mm from the tip. Un-
der local anesthesia with sedation, the dacryoendoscope



was initially inserted through the upper punctum to exam-
ine the upper canaliculus, common canaliculus, lacrimal
sac, and nasolacrimal duct. It was then inserted through
the lower punctum to examine the lower canaliculus, in
the same manner. Intraoperatively, the extent of obstruc-
tion along the NLDwas classified as normal, focal, multi-
ple focal, or diffuse. Diffuse represented obstructions
greater than 2 mm. Saline solution was intermittently
pushed through the irrigation channel to obtain a clear
view of the lumen. The site and extent of obstruction in the
lacrimal drainage system were examined, and recanaliza-
tion was performed using the pressure by the sheath-cov-
ered dacryoendoscopic head itself and hydro pressure by
performing irrigation through the irrigation channel. After
recanalization, bougination was performed via repetitive
movements of the dacryoendoscope. Finally, sheath-guided
intubation of the silicone tube (Bika; Yowon Meditec,
Wonju, Korea) was performed. It was planned that all pa-
tients would be intubated with a silicone tube for 6 months.
All procedures were performed by a single surgeon (JP).

Outcome measures

After dacryoendoscopic surgery, the patients were fol-
lowed up every week for the first month, every 2 weeks for
the second month, and every month thereafter until 6
months postoperatively. After 6 months, they were fol-
lowed up every 6 to 12 months.

At 4 weeks, 12 weeks, 6 months, and 1 year postopera-
tively, and at the last visit, all patients were examined to
assess surgical success. Surgical outcome was categorized
into complete response, partial response, and failure. Com-
plete response was defined as the absence of epiphora, nor-
mal FDDT findings, and good fluid passage during lacri-
mal irrigation. Partial response was defined as normal
FDDT findings and either the absence of epiphora or good
passage of lacrimal irrigation. Failure was defined as ab-
normal FDDT findings, the presence of epiphora, and par-
tial or no passage of lacrimal irrigation. Patients with com-
plete and partial responses were grouped into a success
group. The presence of postoperative inflammation was
examined by detecting inflammatory signs such as con-
junctival injection and discharge of pus around the silicone
tubes and puncta by slit-lamp examinations. If the inflam-
mation was not controllable with systemic third-generation
cephalosporin and antibiotics eye drops and ointments,
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early removal of the silicone tubes was performed.

Factors such as patient age, preoperative lacrimal irriga-
tion and diagnostic probing findings, the presence of da-
cryocystitis, the site and extent of NLDO and canalicular
obstruction shown by the dacryoendoscope, early extuba-
tion of the silicone tube, and the presence of postoperative
inflammation were analyzed to examine their correlation

Table 1. Demographic, preoperative, intraoperative, and post-
operative characteristics of patients with obstruction in the
lacrimal drainage system

Characteristic Value
74 (51)
14 (10) : 60 (41)
60.3 = 10.0 (34-80)

No. of eyes (patients)
Male : female (no. of patients)
Age (yr)

Lacrimal irrigation test

Good passage 0(0)
Partial passage 49 (66.2)
No passage 25 (33.8)

Preoperative diagnostic probing test

Hard stop 38 (51.4)

Distal membranous stop 19 (25.7)

Distal soft stop 17 (23.0)
Dacryocystitis 7(9.5)
Mean time to silicone tube extubation 56+14

(mon)
Postoperative follow-up period (mon) 58 (6.5-72)
DES canalicular findings

Normal 8(10.8)

Partial obstruction 31(41.9)

Complete obstruction 35 (47.3)
DES NLDO findings

Normal 6 (6.8)

Focal 24 (32.4)

Multiple focal 12 (16.2)

Diffuse 32(43.2)
Location of obstruction in the lacrimal

drainage system (%)

Canaliculus 6 (6.8)

Nasolacrimal duct 8(10.8)

Canaliculus and nasolacrimal duct 60 (81.1)

Values are presented as mean =+ standard deviation (range),
number of eyes (%), or median (range), unless otherwise
indicated.

DES = dacryoendoscopic; NLDO = nasolacrimal duct
obstruction.
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with surgical outcome. Subjects exhibiting complete and cess and failure groups. Finally, Kaplan-Meier survival
partial responses were grouped into a success group, and analysis was used to analyze the long-term success rate of
we compared the aforementioned factors between the suc- the procedure according to the factors found to have statis-

Table 2. Dacryoendoscopic canalicular findings according to the preoperative diagnostic lacrimal probing findings (n = 74)

Dacryoendoscopic canalicular finding

Preoperative diagnostic lacrimal probing finding

Patent Partial obstruction Complete obstruction
Hard stop (n = 38) 8 30 0
Distal membranous stop (n = 19) 0 1 18
Distal soft stop (n=17) 0 0 17

Values are number of eyes.

Table 3. Comparison of factors associated with surgical outcome between the success and failure groups

Variable Success proportion (n = 66) Failure proportion (n = 8) p-value’
Patient age, mean + SD (yr) 60.1+11.4 62.1+6.7 0.324
The extent of obstruction determined by lacrimal 0.010"
irrigation test
Good passage 0(0) 0(0)
Partial passage 71.2 (47) 25.0(2)
No passage 28.8 (19) 75.0 (6)
Preoperative diagnostic probing test 0.484
Hard stop 51.5(34) 50.0 (4)
Distal membranous stop 24.2 (16) 37.53)
Distal soft stop 24.2 (16) 12.5 (1)
Dacryocystitis 9.1 (6) 12.5(1) 0.650
Early silicone tube extubation 6.1 (4) 25.0(2) 0.247
Postoperative inflammation 13.6 (9) 75.0 (6) <0.001"
DES canalicular findings 0.439
Normal 9.1 (6) 25.0 (2)
Partial obstruction 40.9 (27) 45.0 (4)
Complete obstruction 50.0 (33) 25.0(2)
DES NLDO findings 0.352
Normal 7.6 (5) 12.5 (1)
Focal 33.3(22) 25.0 (2)
Multiple focal 18.2 (12) 0(0)
Diffuse 40.9 (27) 62.5 (5)
Location of obstruction in the lacrimal drainage 0.407
system
Canaliculus 7.6 (5) 12.5 (1)
Nasolacrimal duct 9.1 (6) 25.0 (2)
Canaliculus and nasolacrimal duct 83.3 (55) 62.5(5)

Values are number of eyes presented as number (%), unless otherwise indicated
SD = standard deviation; DES = dacryoendoscopic; NLDO = nasolacrimal duct obstruction.
Pearson chi-square test.
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tical significance.

Statistical analysis

Statistical analysis was performed using IBM SPSS ver.
20.0 (IBM Corp., Armonk, NY, USA). To identify factors
associated with surgical outcome, the Pearson chi-square
test and multivariable logistic regression analysis were
used. Kaplan-Meier survival analysis was used to analyze
the long-term success rate of the procedure according to
the factors found to be statistically significant. A p-value
<0.05 was considered statistically significant.

Results

The study included 74 eyes of 51 patients (10 male pa-
tients and 41 female patients). The mean age of the patients
was 60.3 + 10.0 years (range, 34—80 years). Preoperatively,
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by lacrimal irrigation test, no passage of the lacrimal
drainage system was found in 25 eyes (33.8%) and partial
passage in 49 (66.2%). Diagnostic lacrimal probing showed
a hard stop in 38 eyes (51.4%), distal membranous stop in
19 (25.7%), and distal soft stop in 17 (23.0%). Dacryoendo-
scopic examination of the canaliculi showed normal cana-
liculi in only eight eyes (10.8%), stenosis in 31 (41.9%), and
obstruction in 35 (47.3%). Dacryoendoscopic determination
of the extent of obstruction in NLD showed that six eyes
(6.8%) exhibited normal NLD, 24 (32.4%) exhibited focal
obstruction, 12 (16.2%) exhibited focal obstructions in
multiple locations, and 32 (43.2%) exhibited diffuse ob-
struction in NLD. Sixty eyes (81.1%) were found to have
both canalicular and NLD stenosis or obstruction. The
mean time to silicone tube extubation was 5.6 + 1.4 months
and the median follow-up period was 58 months (range,
6.5-72 months). The demographics of the patients and
findings of the dacryoendoscopic examinations are sum-
marized in Table 1.

Table 4. The result of multivariable logistic regression analysis of factors affecting failure of dacryoendoscopy-guided recanaliza-

tion and silicone tube intubation

Surgical success

Variable i
Odds ratio 95% CI p-value
Postoperative inflammation (yes) 43.900 1.744-1,109.716 0.022
Age (>60 years) 1.428 0.026-77.911 0.861
Lacrimal irrigation test finding (no passage) 9.481 0.197-456.645 0.025"
Diagnostic probing test
Distal membranous stop 0.600 0.016-22.167 0.782
Distal soft stop 0.505 0.036-6.999 0.610
Hard stop Reference
Dacryocystitis (yes) 0.804 0.015-43.446 0.914
DES canalicular findings
Partial obstruction 0.107 0.002-7.025 0.296
Complete obstruction 0.199 0.005-7.369 0.381
Normal Reference
DES NLDO findings
Focal obstruction 0.041 0.0-6.935 0.222
Multiple focal obstruction 0 0 0.975
Diffuse obstruction 0.126 0.002—-7.959 0.327
Normal Reference

CI = confidence interval; DES = dacryoendoscopic; NLDO = nasolacrimal duct obstruction.
Calculated by the analysis of logistic regression model for surgical success for patients with obstruction in lacrimal drainage system,
after adjustment for sex, age, lacrimal irrigation test finding, diagnostic probing finding, presence of dacryocystitis, and DES canalicular

and NLDO findings; 'Statistically significant associations (p < 0.05).
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According to the preoperative diagnostic probing find-
ings in canaliculus, the dacryoendoscopic examination re-
sults of the canaliculus are described in Table 2. When
canaliculus was visualized by the dacryoendoscope, not all
preoperative diagnostic probing findings matched the actu-
al status of canaliculus. Among 38 eyes which showed
hard stop preoperatively, only eight eyes showed normal
canaliculus. Other thirty eyes showed partial obstruction
in canaliculus. Among 19 eyes which showed distal mem-
branous stop preoperatively, one eye showed partial ob-
struction and 18 eyes showed complete obstruction. How-
ever, all 17 eyes which showed distal soft stop preoperatively
showed complete canalicular obstruction by the dacryo-
endscope.

At the last visit, complete response was noted in 56 eyes
(75.7%), partial response in 10 (13.5%), and failure in eight
(10.8%), and accordingly, the success group consisted of 66
eyes (89.2%) and the failure group consisted of eight eyes
(10.8%). Demographic, preoperative, intraoperative, and
postoperative factors were compared between the success
group and the failure group to identify factors associated
with surgical outcome, as shown in Tables 3 and 4. The
preoperative findings of lacrimal irrigation test and the
presence of postoperative inflammation were associated
with lower success rate (p = 0.01 and p < 0.001, respective-
ly). According to preoperative lacrimal irrigation test, a
success rate of 76% in patients with no passage and 95.9%
in patients with partial passage was achieved. By analysis
of logistic regression model for surgical failure, the pres-
ence of postoperative inflammation increased the failure
rate by 43.9 times and the finding of no passage in preop-
erative lacrimal irrigation test increased the failure rate by
9.4 times (p = 0.022 and p = 0.025, respectively) (Table 4).
Patient age, the presence of dacryocystitis, early extubation
of the silicone tube, and canalicular findings were not sig-
nificantly associated with surgical outcome. In addition,
the extent of NLDO, which was determined via dacryoen-
doscopy and classified as normal, focal, multiple focal, or
diffuse obstruction, was not significantly associated with
surgical outcome. However, subjects with diffuse obstruc-
tion had a failure rate of 15.6%, which was higher than that
noted in subjects with focal or multiple focal obstructions
(p=0.352).

Finally, Kaplan-Meier survival analysis was used to ana-
lyze the long-term success rate according to the presence
of postoperative inflammation and the preoperative lacri-
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mal irrigation test finding. In subjects without inflamma-
tion, the overall success rate remained at 98.0% until 33
months postoperatively when it decreased to 96.6%. Fail-
ure due to postoperative inflammation was found to occur
in the first 14 months after surgery, after which the success
rate remained at 60.0% (p < 0.001) (Fig. 1). In subjects with
no passage in the preoperative lacrimal irrigation test, the
success rate remained at 80.0% during the first 14 months
after surgery but decreased to 76.0% at 34 months postop-
eratively. On the other hand, the subjects with partial pas-
sage in the preoperative lacrimal irrigation test exhibited
an overall success rate of 95.9%, which remained stable
throughout the follow-up period (p = 0.01) (Fig. 2). Among
the eight eyes in which the procedure was unsuccessful,
five underwent dacryocystorhinostomy (DCR) using an
endonasal endoscope and the remaining three were fol-
lowed up without further treatment. No complications
were observed in any patient.
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Fig. 1. Kaplan-Meier survival analysis of the success rate of da-
cryoendoscopic-guided recanalization and silicone tube intuba-
tion according to the presence of postoperative inflammation.
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Fig. 2. Kaplan-Meier survival analysis of the success rate of
dacryoendoscopic-guided recanalization and silicone tube intu-
bation according to the extent of obstruction determined by pre-
operative lacrimal irrigation test.



Discussion

Up to now, endonasal or external DCR has been the
standard treatment for PNLDO. This procedure has a high
success rate of approximately 90%, but osseous ablation is
unavoidable and copious hemorrhage can occur [13-18].
STI is an alternative treatment for PNLDO and is easier to
perform than DCR. However, intubation is performed
blindly and complications such as pseudotract formation
can occur. The reported success rates of STI vary from ap-
proximately 50% to 86% and are likely dependent on the
age of the patients and the presence of resistance in the
preoperative irrigation test [19-22]. The early postoperative
effect of STI is good, but relapse is commonly observed
when patients are followed up long-term. A previous study
reported a success rate of 77% after 6 months, 75% after 1
year, and 51% after 3 years [20]. Based on our results with
a 6-year success rate of 95.9% in the eyes with preopera-
tive lacrimal irrigation test finding of partial passage, STI
with dacryoendoscopy is more effective compared to the
previous conventional silicone tube insertion after probing.
In cases of no passage in lacrimal irrigation test, this pro-
cedure had a lower success rate of 76%. However, our
study comprised a long follow-up period and included a
large percentage (81.1%) of subjects with canalicular and
NLDO, so dacryoendoscopic surgery is worth trying in
patients who showed no passage preoperatively in lacrimal
irrigation test.

Obstruction of the lacrimal drainage system can occur
focally or diffusely at one point or multiple points along
the canaliculi, common canaliculus, lacrimal sac, or naso-
lacrimal duct. The presence of mucus, debris, stones, ede-
ma, or fibrosis can lead to narrowing or complete obstruc-
tion of the lacrimal drainage system. Conventional
diagnostic tests carried out in an outpatient clinic, namely
FDDT, lacrimal irrigation, diagnostic probing, dacryocys-
tography, and dacryoscintigraphy, can only indirectly de-
termine the site and extent of obstruction. On the other
hand, dacryoendocopy enables the determination of the
exact site and extent of obstruction anywhere along the
lacrimal drainage system by allowing direct visualization
of the passage.

Sasaki et al. [23] used a dacryoendoscope and nasal en-
doscope to determine the site of obstruction in patients
with PNLDO. They reported that 73.2% of cases exhibited
obstruction at the sac/duct junction, termed higher NLDO,
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while 26.8% of cases exhibited obstruction at the ostium of
the nasolacrimal duct, termed lower NLDO. They treated
the patients with lower NLDO with a newly developed
technique called inferior meatal dacryorhinotomy, which
involves intubation of a silicone tube assisted by a dacryo-
endoscope, nasal endoscope, and radio-frequency scalpel,
and osseous ablation was not needed. They reported a
2-year success rate of 87% [24]. The aforementioned au-
thors demonstrated that a dacryoendoscope can be used to
identify the exact location of obstruction and proved that
lower NLDO can be treated without osseous ablation. The
cause of NLDO, typically debris, mucus, stones, or nar-
rowing, can also be visualized using a dacryoendoscope,
and removal of the source of obstruction and recanaliza-
tion can restore the functioning of the lacrimal drainage
system.

In this study, preoperative diagnostic lacrimal probing
showed a hard stop in 38 eyes (51.4%), distal membranous
stop in 19 (25.7%), and distal soft stop in 17 (23.0%). How-
ever, dacryoendoscopic examination showed that only
eight eyes (10.8%) exhibited normal canaliculi, whereas 66
(89.2%) were found to have canalicular stenosis or obstruc-
tion. The reason for this difference in canalicular findings
might be that preoperative diagnostic lacrimal probing was
carried out mainly through the lower punctum into the
lower canaliculus, while dacryoendoscopic examination
was performed in both canaliculi. However, this cannot
single-handedly explain the large discrepancy noted. The
substantial discrepancy between the proportion of eyes
with abnormal canaliculi and the proportion of eyes which
exhibited hard stops preoperatively implies that the ability
of diagnostic lacrimal probing to evaluate canalicular ob-
struction is limited. When direct dacryoendoscopic exam-
ination is performed, it is possible that canalicular stenosis
can exist to some extent.

One of the causes of NLDO recurrence after DCR is ob-
struction of the canaliculi or common canaliculus. DCR
involves the creation of a passage between the lacrimal sac
and nasal mucosa. This technique allows the surgeon to
manage lacrimal sac and NLDO, but recanalizing canalic-
ular obstructions is more difficult. Canalicular obstructions
are forcefully trephined, which can damage the mucosa or
promote pseudo tract formation. However, stenosis or ob-
struction of the canaliculi and common canaliculus can be
not only identified but also managed by dacryoendscop-
ic-guided recanalization, which should significantly lower
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the recurrence rate.

In the study, dacryolith was found in seven eyes during
the operation and all had complete response. We believe
that the presence of dacryolith can be a predictive factor
for successful dacryoendoscopy-guided STI and our result
is in accordance with previous studies [25,26]. Choi et al.
[26] reported a success rate of 91.8% in eyes with dacryo-
lith as compared to 80.5% in nondacryolith group and ex-
plained that a dacryolith is related to acute or subacute in-
flammation rather than chronic inflammation or fibrosis.

Among the eyes which had postoperative inflammation,
the average age of the failure group was 62.3 years, where-
as that of the success group was 55.8 years. Although sta-
tistically insignificant, age can be an important factor that
can affect the occurrence of inflammation and its control.
In addition, among six eyes in the failure group which oc-
curred postoperative inflammation, three had comorbid
systemic or ocular diseases. One had thyroid eye disease,
the other had gastric cancer and a history of chemotherapy,
and another had cicatricial entropion in the lower eyelid
due to blepharoplasty. In the case of systemic or ocular
diseases which can induce inflammation, special postoper-
ative care is needed. For the postoperative inflammation,
systemic and topical antibiotics and anti-inflammation can
help to control the inflammation. And if the inflammation
is not controlled, removal of silicone tube should be per-
formed as silicone tube itself can induce inflammatory re-
action and stimulation of granulation tissue.

Treatment of NLDO should be decided on the basis of
the location and extent of obstruction. We tentatively sug-
gest that NLDO is managed initially by dacryoendosco-
py-guided recanalization and STI, which is a less invasive
procedure than DCR. When failure or relapse occurs, DCR
should be considered the second-choice treatment for com-
plete and diffuse obstruction. In cases of partial NLDO,
the dacryoendoscopic procedure should be reattempted.
Conversely, in cases of DCR failure, dacryoendoscopy can
be used to examine the canaliculi and search for obstruc-
tion or adhesions between the remnant lacrimal sac muco-
sa and scar tissue.

In conclusion, dacryoendoscope-guided recanalization
and STI is an effective treatment for NLDO, especially
those with partial NLDO. The use of a dacryoendoscope
facilitates the determination of the precise site of obstruc-
tion, and STI can be performed safely in patients. Most
importantly, postoperative management to control inflam-
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mation is important to maximize treatment success.
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