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ABSTRACT
Background

Primary acquired nasolacrimal duct obstruction is a common cause of chronic epiphora in adults and significantly affects quality of life.
Endoscopic dacryocystorhinostomy (Endoscopic DCR) has emerged as a preferred surgical procedure over dacryocystectomy because
it avoids external scarring, preserves the lacrimal pump mechanism. Although high surgical success rates have been reported, careful
postoperative follow-up is essential for evaluating rhinostomy healing, anatomical patency, symptom resolution, and postoperative
complications. Regular endoscopic examination facilitates early detection of crusting, granulation tissue, synechiae, and restenosis,
thereby improving long-term outcomes.

Objective

To evaluate short-term postoperative outcomes in patients undergoing endoscopic dacryocystorhinostomy, with particular emphasis on
anatomical success and postoperative endoscopic findings.

Materials and Methods

A prospective observational study was conducted on 60 patients diagnosed with primary acquired nasolacrimal duct obstruction who
underwent endoscopic dacryocystorhinostomy at a tertiary care teaching hospital. Patients were followed for a period of less than six
months. Clinical assessment during follow-up included evaluation of epiphora, lacrimal syringing, diagnostic nasal endoscopy,
assessment of rhinostomy healing, and documentation of postoperative complications. Anatomical patency confirmed by lacrimal
irrigation was considered the primary outcome measure.

Results

Sixty patients completed postoperative follow-up for six months. The mean age of the study population was 60 years. There were 23
males (38.3%) and 37 females (61.7%). Anatomical success was achieved in 57 patients, corresponding to an overall success rate of
95%. Most patients reported complete relief of epiphora during follow-up. Diagnostic nasal endoscopy demonstrated satisfactory
healing of the rhinostomy in the majority of patients. Minor postoperative complications included crusting, granulation tissue, and
synechiae, all of which were managed successfully during follow-up. Restenosis occurred in three patients, accounting for surgical
failure.

Conclusion
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Endoscopic dacryocystorhinostomy is a safe and highly effective procedure for treating primary acquired nasolacrimal duct obstruction.
A structured postoperative follow-up protocol incorporating nasal endoscopy and lacrimal syringing contributes significantly to
maintaining rhinostomy patency and identifying early complications. The present study demonstrated an anatomical success rate of
95%, confirming the effectiveness of endoscopic DCR in routine clinical practice.

Keywords: Endoscopic dacryocystorhinostomy, Endoscopic DCR, Nasolacrimal duct obstruction, Epiphora, Anatomical success,
Lacrimal syringing, Nasal endoscopy, Follow-up.

INTRODUCTION

Epiphora is one of the most common presenting complaints encountered in ophthalmology which are referred to otolaryngology clinics.
Persistent watering of the eyes adversely affects daily activities, causes cosmetic concerns, and predisposes patients to recurrent
infections of the lacrimal sac. Among adults, primary acquired nasolacrimal duct obstruction (PANDO) remains the leading cause of
chronic epiphora. The disease results from chronic inflammation and fibrosis of the nasolacrimal duct, leading to obstruction of tear
drainage and subsequent stagnation of tears within the lacrimal sac.

Dacryocystorhinostomy (DCR) is the treatment of choice for nasolacrimal duct obstruction. Since the description of the external DCR
technique by Toti in 1904, several modifications have been introduced to improve surgical success while minimizing morbidity. The
development of rigid nasal endoscopes and advances in endoscopic sinus surgery have facilitated the widespread adoption of endoscopic
dacryocystorhinostomy. Compared with the external approach, endoscopic DCR offers several advantages, including the absence of a
facial scar, preservation of the medial canthal ligament and lacrimal pump mechanism, reduced operative morbidity, and the ability to
simultaneously correct associated nasal pathologies such as septal deviation, concha bullosa, or chronic rhinosinusitis.

Endoscopic DCR has demonstrated anatomical and functional success rates comparable with those of external DCR, with reported
success rates ranging from 85% to 98%. Despite these encouraging results, postoperative healing of the rhinostomy remains dynamic
and can influence long-term surgical success. Granulation tissue, crust formation, synechiae, excessive fibrosis, and restenosis are
recognized causes of failure if not identified and managed promptly. Consequently, systematic postoperative follow-up using nasal
endoscopy and lacrimal irrigation is considered an essential component of patient care after endoscopic DCR.

Regular postoperative endoscopic assessment permits direct visualization of the rhinostomy, evaluation of mucosal healing, removal of
crusts, treatment of granulation tissue, and early management of synechiae before permanent obstruction develops. Similarly, lacrimal
syringing objectively confirms anatomical patency of the lacrimal drainage pathway and correlates with symptomatic improvement.

Although numerous studies have reported the overall success of endoscopic DCR, relatively few have focused specifically on the
postoperative evolution of the rhinostomy and the value of structured follow-up in maintaining long-term patency. The present
prospective observational study was therefore undertaken to evaluate postoperative patients undergoing endoscopic
dacryocystorhinostomy over a short-term follow-up period. Particular emphasis was placed on demographic characteristics, anatomical
success, postoperative endoscopic findings, symptom resolution, and early complications.

MATERIALS AND METHODS

Study Design

This prospective observational study was conducted to evaluate the postoperative outcomes of patients undergoing endoscopic
dacryocystorhinostomy (Endoscopic DCR) for primary acquired nasolacrimal duct obstruction . The study was designed to assess
anatomical success, postoperative symptom relief, endoscopic healing of the rhinostomy, and procedure-related complications during
short-term follow-up.

Study Setting

The study was carried out in the Department of Otorhinolaryngology in collaboration with the Department of Ophthalmology at a tertiary
care teaching hospital. All patients underwent comprehensive ophthalmological and otorhinolaryngological evaluation before surgery
and were managed using a standardized surgical protocol.
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Study Duration

The study was conducted over the designated study period ( January 2022 to June 2024). Each patient was followed for six months
after surgery according to the postoperative follow-up protocol.

Study Population

A total of 60 consecutive patients diagnosed with primary acquired nasolacrimal duct obstruction and scheduled for endoscopic
dacryocystorhinostomy were enrolled after obtaining written informed consent.

Sample Size

The study included 60 patients, selected by consecutive sampling, with all eligible patients presenting during the study period invited
to participate.

Inclusion Criteria
Patients fulfilling all of the following criteria were included:

Age >18 years.

Clinical diagnosis of primary acquired nasolacrimal duct obstruction.

Persistent unilateral or bilateral epiphora with or without recurrent dacryocystitis.

Positive regurgitation on pressure over the lacrimal sac (ROPLAS) and confirmation of obstruction by lacrimal syringing.
Patients considered fit for surgery.

Willingness to provide written informed consent and comply with follow-up.

Exclusion Criteria
Patients with any of the following conditions were excluded:

Canalicular or common canalicular obstruction.
Congenital nasolacrimal duct obstruction.

Lacrimal sac tumors.

Facial trauma causing lacrimal drainage injury.
Previous DCR surgery (revision DCR).

Severe uncontrolled systemic illness precluding surgery.
Incomplete follow-up.

Preoperative Evaluation

All patients underwent detailed clinical assessment.
Clinical History

Information recorded included:

Age

Sex

Duration of epiphora

Laterality

History of recurrent dacryocystitis

Previous lacrimal procedures

History of nasal surgery

Associated sinonasal complaints
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e Medical comorbidities
Ophthalmological Examination
Each patient underwent comprehensive ophthalmological evaluation including:

Visual acuity

External ocular examination

Slit-lamp examination

Regurgitation on pressure over lacrimal sac (ROPLAS)
Lacrimal syringing

Otorhinolaryngological Examination
Complete ENT examination included:

e  Anterior rhinoscopy
e Diagnostic nasal endoscopy using a 0° rigid nasal endoscope

e Assessment included evaluation for Deviated nasal septum Concha bullosa ,Inferior turbinate hypertrophy ,Chronic
rhinosinusitis ,Nasal polyps and anatomical variations affecting surgical access

Investigations
Routine investigations included:

Complete blood count

Blood sugar

Renal function tests

Coagulation profile (when indicated)
Electrocardiography

Chest radiography (where indicated)

Additional imaging such as computed tomography (CT) of the nose and paranasal sinuses was performed selectively in patients with
suspected sinonasal pathology or revision surgery.

Surgical Technique

All procedures were performed under general anaesthesia or local anaesthesia with sedation, depending on patient suitability and
surgeon preference.

Following nasal decongestion using cotton pledgets soaked in 4% lignocaine with adrenaline (1:100,000), local infiltration was
administered around the lateral nasal wall.

A 0° rigid nasal endoscope was introduced. The mucosa overlying the frontal process of the maxilla anterior to the attachment of the
middle turbinate was elevated using a mucosal flap. The frontal process of the maxilla and lacrimal bone were removed using
Kerrison punches and/or a powered drill to expose the medial wall of the lacrimal sac adequately.

The lacrimal sac was identified using a Bowman lacrimal probe introduced through the superior canaliculus. A vertical incision was
made over the medial wall of the sac, followed by complete marsupialization to create a wide rhinostomy. The medial sac wall was
excised to minimize restenosis.

e The patency of the newly created ostium was confirmed by irrigation through the lacrimal punctum with free flow of saline
into the nasal cavity.Hemostasis was achieved, and nasal packing was kept for 24 hours.Patients were given treatment in the
form of oral antibiotcs, analgesics and saline nasal irrigation and appropriate steroid topical sprays. Patients were discharged
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post operative 4" day. Patients were councelled for post operative follow up and asked to avoid forceful nasal blowing.four
Follow up visits were scheduled as post surgery 1 week, 1 month ,3 months, Up to <6 mon

e At each visit, patients were evaluated clinically for persistence of epiphora Pain ,Nasal obstruction ,Ocular discharge.
Endoscopic examination done to check for mucosal healing, crust formation, granuation tissue, synechae and presence of
infection.

Any crusts or granulation tissue identified during follow-up were removed under endoscopic guidance whenever necessary.Lacrimal
irrigation was performed during follow-up visits to assess anatomical patency.

Outcome Measures
Primary Outcome

Anatomical success, defined as patent lacrimal drainage system confirmed by free flow of saline into the nasal cavity during lacrimal
syringing without reflux. The anatomical success rate in the present study was 95% (57/60 patients).

Secondary Outcomes
Secondary outcome measures included:

Relief of epiphora ( functional success)
Endoscopic appearance of the rhinostomy
Incidence of postoperative crusting
Granulation tissue formation

Synechiae

Restenosis

Requirement for revision procedures

Failure was defined as recurrent epiphora associated with an obstructed rhinostomy demonstrated on syringing and endoscopic
examination.

Data Collection

Patient information was recorded using a structured case record form, including demographic characteristics, clinical presentation,
intraoperative findings, postoperative endoscopic observations, lacrimal irrigation results, and complications.

Statistical Analysis
Collected data we,re entered into Microsoft Excel and analyzed using IBM SPSS Statistics (Version XX).

e Continuous variables were summarized as mean +* standard deviation (SD) or median (interquartile range) where
appropriate.

e Categorical variables were expressed as frequencies and percentages.

e Associations between categorical variables were evaluated using the Chi-square test or Fisher's exact test, where
appropriate.

e Continuous variables were compared using the Student’s t-test for normally distributed data or the Mann—-Whitney U test
for non-normally distributed data.

e A p-value <0.05 was considered statistically significant.

RESULTS
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Patient Demographics

A total of 60 patients diagnosed with primary acquired nasolacrimal duct obstruction underwent endoscopic dacryocystorhinostomy
during the study period and completed postoperative follow-up of less than six months. The mean age of the study population was 60
years. Female patients constituted the majority of the cohort, with 37 (61.7%) females and 23 (38.3%) males, yielding a female-to-
male ratio of 1.61:1.

Table 1. Demographic Characteristics of the Study Population

Characteristic Value

Total patients 60

Mean age (years) 60

Male 23 (38.3%)

Female 37 (61.7%)

Female:Male ratio 1.61:1

Surgical Outcome

All enrolled patients successfully underwent endoscopic dacryocystorhinostomy and completed the planned follow-up protocol.
Anatomical patency, assessed by lacrimal syringing and endoscopic examination of the rhinostomy, was achieved in 57 of 60
patients, corresponding to an anatomical success rate of 95%. Three patients (5%) demonstrated persistent obstruction during
follow-up and were classified as surgical failures.

Table 2 Anatomical Outcome

Outcome Number percentage
Anatomical success 57 95.0
Anatomical Failure 3 5.0

Clinical Outcome

Most patients reported complete or substantial improvement in epiphora during the postoperative follow-up period. Endoscopic
examination demonstrated a well-healed and patent rhinostomy in the majority of patients. Patients with anatomical failure showed
evidence of rhinostomy narrowing or restenosis on endoscopic evaluation.

Postoperative Endoscopic Findings

Routine postoperative nasal endoscopy was performed during follow-up to evaluate rhinostomy healing and identify complications.
Most patients exhibited healthy mucosal healing and a widely patent rhinostomy. Minor postoperative findings such as crust
formation, limited granulation tissue, and small synechiae were observed in some patients and were managed conservatively with
endoscopic cleaning and routine postoperative care. These findings resolved without affecting the overall anatomical outcome in most
cases.

Complications
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No major intraoperative or postoperative complications, such as orbital injury, cerebrospinal fluid leak, severe hemorrhage, or vision-
threatening events, were encountered during the study. The overall postoperative course was uneventful for most patients. The three
anatomical failures were associated with postoperative restenasis of the rhinostomy.

Table 3. Overall Outcome Summary

Parameter Result
Total patients 60
Mean age 60 years
Male 23 (38.3%)
Female 37 (61.7%)

Anatomical success [|57 (95.0%)

Anatomical failure [|3 (5.0%)

Major complications||None observed

DISCUSSION

Endoscopic dacryocystorhinostomy has become an established surgical treatment for primary acquired nasolacrimal duct obstruction
because it offers outcomes comparable with external dacryocystorhinostomy while avoiding a cutaneous scar and preserving the
lacrimal pump mechanism. The present prospective observational study evaluated short-term postoperative outcomes following
endoscopic DCR in 60 patients, with emphasis on anatomical success and postoperative follow-up.

The mean age of the study population was 60 years, reflecting the predominance of Primary Nasolacrimal duct obstrction in older
adults. Chronic inflammatory and fibrotic changes within the nasolacrimal duct increase with age and contribute to obstruction.
Female patients represented 61.7% of the study population, consistent with the widely reported female predominance in PANDO.
Anatomical differences, including a narrower bony nasolacrimal canal, together with hormonal influences, have been proposed as
contributing factors.

The principal finding of the present study was an anatomical success rate of 95% (57/60 patients). This compares favorably with
published success rates for endoscopic DCR, which generally range from approximately 85% to 98%. Such outcomes support the
effectiveness of meticulous endoscopic surgical technique combined with appropriate postoperative care.

Postoperative follow-up played a critical role in the present study. Scheduled endoscopic examination allowed direct visualization of
the rhinostomy, assessment of mucosal healing, and timely management of postoperative changes. Early removal of crusts and
treatment of granulation tissue can help preserve ostium patency and reduce the likelihood of progressive stenosis. Although minor
postoperative findings were encountered, they were successfully managed without compromising the final anatomical result in most
patients.

Three patients developed anatomical failure secondary to restenosis. Restenosis remains the most common cause of failure after DCR
and may result from excessive postoperative fibrosis, inadequate bony ostium, incomplete marsupialization of the lacrimal sac,
infection, or prolonged inflammation. Recognition of these changes during routine follow-up offers an opportunity for early
intervention, including endoscopic debridement or revision surgery when indicated.

The absence of major complications in this series demonstrates the safety of endoscopic DCR when performed by experienced
surgeons using standardized techniques. Preservation of surrounding orbital structures, careful identification of the lacrimal sac, and
adequate exposure of the frontal process of the maxilla are important factors contributing to safe surgical outcomes.
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The findings of the present study reinforce the importance of multidisciplinary collaboration between otorhinolaryngologists and
ophthalmologists. Combined preoperative evaluation, standardized surgical planning, and coordinated postoperative follow-up
improve patient care and facilitate accurate assessment of both anatomical and functional outcomes.

Strengths of the Study

The study has several strengths. It employed a prospective observational design, reducing recall bias and allowing standardized
postoperative evaluation. All patients underwent uniform clinical assessment, lacrimal syringing, and nasal endoscopy according to a
predefined follow-up protocol. The use of consistent surgical techniques further enhances the reliability of the findings.

Limitations

Several limitations should be acknowledged. The study included a relatively modest sample size from a single tertiary care center,
which may limit generalizability. The follow-up duration was less than six months and therefore may not capture late failures that can
occur beyond the early postoperative period. Functional outcomes were based on clinical assessment rather than validated symptom
questionnaires, and patient-reported quality-of-life measures were not collected. Future multicenter studies with larger cohorts and
longer follow-up are warranted to assess long-term patency and patient satisfaction.

Clinical Implications

The present study supports routine postoperative endoscopic surveillance following endoscopic DCR. Regular follow-up facilitates
early identification of crusting, granulation tissue, synechiae, and narrowing of the rhinostomy, allowing prompt treatment before
irreversible obstruction develops. Structured follow-up protocols may therefore contribute substantially to maintaining high surgical
success rates.

RESULTS
Demographic Characteristics

A total of 60 patients with primary acquired nasolacrimal duct obstruction underwent endoscopic dacryocystorhinostomy and
completed postoperative follow-up of less than six months. The mean age of the study population was 60 years. There were 23 males
(38.3%) and 37 females (61.7%), demonstrating a female predominance.

Table 1. Demographic Characteristics (n = 60)

Variable Number Percentage (%)
Total patients 60 100
Mean age 60 years —
Male 23 38.3
Female 37 61.7
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Distribution According to Side Involved

175

The right lacrimal drainage system was more commonly affected than the left. Bilateral disease was observed in a small proportion of

patients.

Table 2. Side of Disease

Side Number || Percentage (%)

Right 37 61.7

Left 19 31.7

Bilateral [|4 6.6

Ve
M Right
W Left
1 Bilateral

.

Duration of Symptoms

Most patients had long-standing symptoms before surgery.

Table 3. Duration of Symptoms

Duration Number

Percentage (%)

6 months-1 year||16

26.7
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Duration Number||Percentage (%6)
>1 year 44 73.3
f
B 6-12 months
m >1 year
.

Clinical Presentation

176

Epiphora was present in all patients. Swelling associated with mucopurulent discharge was noted in 10 patients (16.7%).

Table 4. Clinical Presentation

Symptom Number|[Percentage (%6)
Epiphora 60 100
Swelling with discharge||1s0 16.7
[
Symptoms

M Epiphora

m Swelling+Discharge
-
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Postoperative Endoscopic Findings

177

Routine nasal endoscopy during follow-up demonstrated satisfactory healing in most patients. Crusting was the most common
postoperative finding and responded well to endoscopic cleaning. Granulation tissue and synechiae were less common and were
managed successfully during follow-up.

Table 5. Postoperative Endoscopic Findings

Finding Number Percentage (%0)
Healthy rhinostomy |30 50.0
Crusting 21 35.0
Granulation tissue  ||6 10.0
Synechiae 3 5.0

Note: Endoscopic findings are not mutually exclusive. Some patients with crusting also developed granulation tissue or synechiae.

4 N
Endoscopic Findings
M Crusting
B Granulation
Synechiae
M Restenosis
. /

Postoperative Complications

Restenosis was observed in three patients (5%) and represented the principal cause of anatomical failure. No postoperative
hemorrhage or infection was recorded.

Table 6. Postoperative Complications

Complication Number||Percentage (%6)
Crusting 21 35.0
Granulation tissue 6 10.0
Synechiae 3 5.0
Restenosis 3 5.0
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Complication Number|[Percentage (%6)
Postoperative bleeding||0 0
Infection 0 0

Surgical Outcome

178

The anatomical success rate following endoscopic DCR was 95%, with successful lacrimal drainage achieved in 57 patients.

Table 7. Surgical Outcome

Outcome Number|[Percentage (%6)

Anatomical success||57 95.0

Anatomical failure ||3 5.0

Revision DCR 3 5.0

f
W Success
B Failure

o

Statistical Analysis

The study primarily involved descriptive statistical analysis.

Continuous variables are presented as mean + standard deviation (SD), while categorical variables are presented as frequencies and

percentages.

Table 8. Summary of Descriptive Statistics

Variable Result
Sample size 60
Mean age 60 years
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Variable Result

Female predominance||61.7%

Right-sided disease {|61.7%

Symptoms >1 year  ||73.3%

Anatomical success {/95.0%

Revision surgery 5.0%

For completeness, you can also report a 95% confidence interval (CI) for the anatomical success rate. For 57 successes out of 60
patients, the approximate 95% CI is 86.1%6-98.9%, indicating that the observed success rate is high despite the modest sample size.

CONCLUSION

Endoscopic dacryocystorhinostomy is a safe, reliable, and highly effective surgical procedure for the management of primary acquired
nasolacrimal duct obstruction. In this prospective observational study of 60 patients, the procedure achieved an anatomical success
rate of 95%, with no major perioperative complications observed during short-term follow-up.

The findings demonstrate that careful postoperative evaluation using diagnostic nasal endoscopy and lacrimal syringing is integral to
successful patient management. Regular follow-up enables assessment of rhinostomy healing, early detection of postoperative
changes, and timely intervention when necessary, thereby helping to maintain long-term lacrimal drainage patency.

Although the results are encouraging, further studies involving larger patient populations, longer follow-up periods, and standardized
functional outcome measures are needed to confirm the durability of these findings and to identify factors associated with long-term
surgical success.

Recommendations

e Endoscopic DCR should be considered a first-line surgical option for primary acquired nasolacrimal duct obstruction in
appropriately selected patients.

e Astructured postoperative follow-up schedule with nasal endoscopy and lacrimal syringing should be incorporated into
routine clinical practice.

e  Future research should include multicenter cohorts, follow-up of at least 12 months, validated symptom and quality-of-life
instruments, and multivariable analyses to identify predictors of surgical success and failure.
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