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Comparison of Outcomes and Postoperative Satisfaction Between Laser-Assisted and Conventional Open Dacryocystorhinostomy: A Prospective Comparative Study

Abstract
Purpose: To compare the outcomes, postoperative recovery, and patient satisfaction between transcanalicular diode laser-assisted dacryocystorhinostomy (laser DCR) and conventional external dacryocystorhinostomy (external DCR) in patients with primary acquired nasolacrimal duct obstruction (PANDO).
Methods: This prospective comparative study included 189 patients (103 laser DCR, 86 external DCR) with PANDO. Outcome measures included surgical success (anatomical patency and resolution of epiphora), operative time, intraoperative pain (VAS), time to return to work, cosmetic satisfaction, and overall patient satisfaction.
Results: Surgical success at 12 months was comparable between laser DCR (89.3%) and external DCR (91.8%) (p=0.55). Laser DCR demonstrated significantly lower intraoperative pain (VAS 3.2 vs 5.7, p<0.0001), shorter operative time (19.8 vs 26.7 minutes, p<0.0001), and earlier return to work (3.4 vs 8.6 days, p<0.0001). Patients reported higher cosmetic satisfaction following laser DCR. However, costs were higher for laser DCR due to equipment and maintenance.
Conclusion: Both external and laser DCR provide high success rates for PANDO. Laser DCR offers distinct advantages in terms of pain, cosmesis, and recovery, making it an attractive alternative where resources allow. External DCR remains the gold standard, particularly in revision or complex cases.
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Introduction
Nasolacrimal duct obstruction (NLDO) is a common lacrimal disorder leading to chronic epiphora, recurrent dacryocystitis, and decreased quality of life (1,2). Primary acquired nasolacrimal duct obstruction (PANDO) accounts for most adult cases and shows a female predominance, possibly due to narrower bony nasolacrimal canals (3). Chronic dacryocystitis is its most typical complication, presenting with tearing, discharge, and recurrent infections (4).	Comment by Ketaki shah: Add references as superscript	Comment by Ketaki shah: Use ophthalmological terms
External dacryocystorhinostomy (DCR), first standardized in the early 20th century, has long been considered the gold standard. Modern series consistently report high success rates of 85–95% (5–7). However, drawbacks include a cutaneous scar, risk of wound complications, and longer recovery (8,9).
Endoscopic techniques, introduced in the late 1980s, eliminated the skin incision and preserved lacrimal pump anatomy (10,11). Success rates have improved substantially with endoscopic instrumentation, mucosal flap creation, and adjuncts such as silicone intubation (12–14).
The development of transcanalicular laser-assisted DCR (laser DCR) provided a minimally invasive alternative, using diode or Nd:YAG lasers for osteotomy creation while achieving good hemostasis(15–17). Several studies have reported success rates between 70–90% (18–20). Advantages include shorter operative time, less bleeding, reduced tissue trauma, and superior cosmetic outcomes (21,22). However, some comparative series suggest slightly lower success compared to external DCR, attributed to smaller osteotomies or lack of mucosal flap anastomosis (23,24).
Meta-analyses and comparative trials show variable outcomes: some report equivalence between external and endoscopic/laser approaches (25,26), while others highlight higher revision rates for laser-assisted procedures (27). Patient-centered outcomes—such as pain, cosmesis, and return to work—are increasingly emphasized in modern surgical studies (28–30).	Comment by Ketaki shah: This is part of review of literature or discussion. Not to be mentioned in introduction

Given these considerations, we conducted a prospective comparative study to evaluate external versus transcanalicular diode laser DCR, assessing not only anatomical and functional success but also intraoperative pain, operative time, cosmetic satisfaction, and recovery.
Methodology
Study Design and Setting
This was a prospective comparative study conducted at Vision Eye Hospital in Dhaka, Bangladesh, a tertiary level ophthalmology center between January 2022 and December 2024. The study adhered to the Declaration of Helsinki and received institutional ethics approval (31). Written informed consent was obtained from all participants.	Comment by Ketaki shah: Number of patients needs to be mentioned 

Patient Selection
Consecutive adult patients diagnosed with primary acquired nasolacrimal duct obstruction (PANDO) were enrolled. Diagnosis was based on clinical history, regurgitation on pressure over the lacrimal sac, and confirmation of NLDO on sac patency test (2,4).
Inclusion criteria:
· Age ≥18 years
· Confirmed PANDO
· Willingness to undergo surgery and provide follow-up
Exclusion criteria:
· Secondary NLDO (post-traumatic, neoplastic, post-radiation)
· Acute dacryocystitis at presentation
· Previous lacrimal surgery
· Significant nasal pathology (e.g., deviated septum, polyps) precluding endonasal access (6,10)
Surgical Techniques
External DCR
In the EX-DCR cases, local anesthesia was performed as in the transcanalicular method. After a 20-mm skin incision was made 10-12 mm from the medial canthal region, the orbicularis tissue and the anterior crus of the medial canthal ligament were separated in order to reach the periosteum. A periosteal incision was made and the lacrimal crest was exposed. An aperture was formed with the help of a periosteal elevator and the aperture was expanded to 15x15 mm with a bone punch. The nasal mucosa was exposed and a single anterior lacrimal sac flap was formed. A nasal mucosa flap was created to fit this flap. The flaps were ligated with ab- sorbable sutures after passage through both canaliculi (5,8,9). The flaps were suspended to the orbicularis muscle with sutures from both the nasal mucosa and the sac, to prevent collapse. A bicanalicular silicone tube was used in all surgeries (12,13) and removed after 1 month.
Transcanalicular Laser DCR
All procedures were performed under local anesthesia by two experienced surgeons. Intra-nasal anesthesia and vasoconstriction were achieved by packing the nasal cavity with cotton sponges soaked in 1:100,000 epinephrine and 4% lidocaine. A diode laser with a power range of 8-12 W, pulse time of 350-500 ms, and pause duration of 350-500 ms was used. The upper and lower lacrimal puncta and canaliculi were dilated, and the laser fiber was inserted through the superior canaliculus until it reached the lacrimal sac wall. An endoscope was used to visualize the pilot laser light beam in the nasal passage, and the osteotomy site was broadened to at least 5 mm in diameter. A cotton ball saturated with 0.1 mL of a 0.5 mg/mL MMC solution was applied to the osteotomy site for 5 minutes, followed by irrigation with saline. All patients were intubated with a bi-canalicular silicone tube (stent), which was removed after one month.  Laser parameters (power 8–12 W, pulse mode) followed standardized protocols reported in prior studies (15–17,18,19).
Postoperative Care
All patients received topical antibiotic–steroid drops (4 weeks) and nasal decongestants. Follow-up visits were scheduled at 1 week, 1 month, 3 months, 6 months and 12 months. Intubation was removed after 1 month. Patency was confirmed by syringing and symptomatic relief (20,23).
Outcome Measures
· Primary outcome: Anatomical success at 12 months (patent syringing, absence of epiphora) (25,26).
· Secondary outcomes:
· Intraoperative pain (measured using 10-point visual analog scale) (28)
· Operative time (skin-to-skin)
· Intraoperative bleeding (subjective grading)
· Postoperative recovery (return to work, resolution of swelling)
· Cosmetic outcome (Patient Scar Assessment Questionnaire, PSAQ) (29)
· Patient satisfaction scores (30)
Statistical Analysis
Data analysis was performed using SPSS version 26.0 (IBM Corp., Armonk, NY, USA). Descriptive statistics were employed to summarize the demographic and clinical characteristics of the patient cohort. Continuous variables were compared using Student’s t-test, categorical variables with Chi-square test. P < 0.05 was considered significant. Sample size was determined assuming an 85% success rate for external DCR and 75% for laser DCR, with 80% power and α = 0.05, requiring ≥90 eyes per group.
Results
A total of 189 patients were included, with 103 undergoing transcanalicular diode laser DCR and 86 undergoing external DCR. The baseline demographics were comparable (Table 1). The mean age was 45.3 ± 8.4 years in the laser group and 46.9 ± 9.3 years in the external group (p = 0.22). Gender distribution was also similar (p = 0.52).
Table 1: Comparison of demographic characteristics of subjects of two groups (n=189).
	Characteristics
	LASER DCR (n=103)
	Open DCR (n=86)
	P value

	Age (mean±SD)
	45.3±8.4
	46.9±9.3
	0.22

	Gender (Male/Female)
	49/54
	45/41
	0.52


At 12 months, surgical success was 89.3% (92/103) for laser DCR and 91.8% (79/86) for external DCR (p = 0.55) (Table 2). Success was defined as absence of epiphora with patent syringing (33).
Table 2: Comparison of outcome of laser DCR and Conventional Open DCR (n=189)	Comment by Ketaki shah: Outcome measured on the basis of which parameters those needs to be explained in details

	Outcome
	LASER DCR (n=103)
	Open DCR (n=86)
	P value

	Success
	92
	79
	0.55ns

	Failure
	11
	7
	


Laser DCR patients returned to work significantly earlier (3.4 ± 1.7 days) than external DCR 
patients (8.6 ± 4.6 days, p < 0.0001) (Table 3).
Table 3: Comparison of Number of days patients could return to work between laser DCR and Conventional Open DCR (n=189)
	Outcome
	LASER DCR (n=103)
	Open DCR (n=86)
	P value

	Days (mean±SD)
	3.4±1.7
	8.6±4.6
	0.00015


VAS scores were significantly lower in the laser group (3.2 ± 1.8) compared to external (5.7 ± 3.6, p < 0.0001) (Table 4).
Table 4: Comparison of pain during surgery (measured on VAS scale) between laser DCR and Conventional Open DCR (n=189)
	Outcome
	LASER DCR (n=103)
	Open DCR (n=86)
	P value

	VAS score (mean±SD)
	3.2±1.8
	5.7±3.6
	0.00015


The mean operative time was significantly shorter for laser DCR (19.8 ± 7.3 minutes) than for external DCR (26.7 ± 10.6 minutes, p < 0.0001) (Table 5).
Table 5: Comparison of Surgical time between laser DCR and Conventional Open DCR (n=189)
	Outcome
	LASER DCR (n=103)
	Open DCR (n=86)
	P value

	Min (mean±SD)
	19.8±7.3
	26.7±10.6
	0.00015


Complications
Minor bleeding was more frequent in external DCR, whereas two cases of posterior ethmoidal artery bleeding occurred during laser procedures, both controlled endoscopically. Restenosis occurred in 11 laser and 7 external cases; all underwent successful revision. No major complications were observed.
Discussion
Our study demonstrates that both external DCR and transcanalicular diode laser DCR provide high and comparable success rates in managing primary acquired nasolacrimal duct obstruction (PANDO). While external DCR has long been regarded as the gold standard due to its consistently high patency rates, advances in endoscopic and laser-assisted techniques have closed the gap in recent decades (34–37).
External DCR, standardized in the early 20th century, established mucosa-to-mucosa anastomosis as the key to durable patency (5–7). With the introduction of endoscopic and laser-assisted approaches in the late 20th century (10,15–17), the focus shifted toward minimizing morbidity, reducing operative trauma, and optimizing cosmetic outcomes. Subsequent refinements, such as mucosal flap preservation (11), powered endoscopic drills (48), and adjunctive silicone intubation (12,13), have contributed to higher success rates.
In our cohort, success rates of 89.3% (laser) and 91.8% (external) at 12 months are consistent with prior reports (34,37,38). Meta-analyses confirm that although external DCR often achieves slightly higher patency, endoscopic and laser approaches yield satisfactory results with reduced morbidity (42,43,54). Failures in laser DCR are commonly attributed to smaller osteotomies, fibrosis, or inadequate marsupialization (23,50). Our revision rates (10.7% laser, 8.2% external) were comparable to the literature (48,49). Notably, advances in revision endoscopic DCR, such as enlargement of the ostium and mitomycin C application, have improved secondary outcomes (61,62).	Comment by Ketaki shah: All the reference no should be superscripted

We observed significantly lower intraoperative pain and bleeding in the laser group. This aligns with prior prospective studies reporting reduced tissue trauma and superior hemostasis with diode lasers (39–41,44). Although bleeding-related complications were rare in our series, the literature emphasizes careful anatomical awareness to avoid posterior ethmoidal artery injury during transnasal approaches (63).
A major strength of laser DCR was the faster recovery and earlier return to work (mean 3.4 days). Similar findings were highlighted in multicenter trials (40,45), which underscore the socioeconomic advantage of minimally invasive approaches. Patient-reported outcome measures (PROMs) are increasingly valued; our results parallel studies showing improved quality-of-life metrics following endoscopic DCR, particularly in younger, working-age populations (64,65).
The absence of an external scar in laser DCR was consistently rated superior by patients, confirming prior findings using validated scar assessment tools (29,66). In regions with strong cultural concerns regarding facial scars, minimally invasive DCR is particularly advantageous (67).
While external DCR remains cost-effective due to its high primary success rate, diode laser DCR offers economic advantages by shortening hospital stay, reducing sick leave, and decreasing indirect societal costs (32,46). Recent health economic analyses suggest that in high-volume centers, endoscopic and laser-assisted DCR may provide equal or greater cost-effectiveness when factoring patient productivity (68).
Our follow-up was limited to 12 months. However, prior longitudinal studies show that while most failures occur within the first year, late failures due to cicatricial closure can appear up to 5 years (53,69). This underlines the importance of extended follow-up in future work.
Success in endoscopic and laser DCR strongly depends on surgeon experience. Multiple reports emphasize a steep learning curve, with success rates improving significantly after 30–50 cases (52,70). Structured training and multidisciplinary collaboration between ophthalmologists and otolaryngologists enhance outcomes (71).
Strengths of our study include its prospective design, and standardized techniques. Limitations include the single-center setting, relatively short follow-up, and lack of PROMs beyond scar assessment. Future multicenter RCTs with longer follow-up, standardized outcome reporting, and incorporation of patient-reported quality-of-life measures are needed (33,72).
Conclusion
Both external dacryocystorhinostomy (DCR) and transcanalicular diode laser-assisted DCR are highly effective for the management of primary acquired nasolacrimal duct obstruction, yielding comparable success rates at 12 months. While external DCR continues to serve as the gold standard due to its slightly higher long-term patency, laser-assisted DCR offers clear advantages in terms of reduced operative trauma, shorter surgical times, faster recovery, superior cosmesis, and improved patient comfort.
Incorporating patient-centered outcomes, such as quality of life, cosmetic satisfaction, and cost-effectiveness, highlights the growing relevance of minimally invasive approaches. Failures in laser DCR can often be addressed through revision surgery, particularly with advancements in endoscopic techniques and adjunctive therapies.
Future research should focus on long-term, multicenter randomized controlled trials incorporating standardized outcome reporting and patient-reported metrics. A multidisciplinary approach and structured surgical training will be pivotal in ensuring durable results and widespread adoption of minimally invasive DCR techniques.
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