


Original Research Article
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 epiphora meaning tearing also discharge, and recurrent infections (4). 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 cosmesis, while limitations may include smaller ostium size and the need for specialized equipment (21–23). Consensus statements and technology assessments have helped refine indications and standardize reporting, facilitating comparisons across techniques (24–25). As experience and instrumentation have evolved, mechanical endonasal approaches and powered endoscopic techniques have further improved outcomes (26–27). Patient-reported outcomes, including scar assessment and satisfaction, are increasingly emphasized in modern surgical studies (28).
Given these considerations, we conducted a prospective comparative evaluation of endoscopic laser DCR versus external DCR in adult patients with primary acquired NLDO, focusing on anatomical success, functional success, perioperative morbidity, cosmetic outcomes, and patient-reported measures such as postoperative pain, operative time, cosmetic satisfaction, and recovery.
Methods
Study Design and Setting
This was a prospective comparative study which included 189 patients was conducted at Vision Eye Hospital in Dhaka, Bangladesh, a tertiary level ophthalmology center between January 2022 and December 2024. The study adhered to the tenets of the Declaration of Helsinki and received institutional ethics approval. Written informed consent was obtained from all participants.


Patient Selection
189 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
All procedures were performed under local anesthesia by two experienced surgeons. All patients received intravenous sedation. Local infiltration anesthesia consisted of 1:1 mixture of 2% lidocaine with 0.0005% epinephrine and bupivacaine. Injections included 2 mL subcutaneously on the flat side of the nose beneath the incision site, 2 mL trans-plical as a medial peribulbar injection at a depth of approximately 15 mm to achieve the medical compartment block which anaesthetize the terminal branches of the nasociliary nerve, including the anterior and posterior ethmoidal nerves and the infra-trochlear nerve, and 2 mL just medial to the infraorbital foramen to achieve the infra-orbital nerve block. Intra-nasal anesthesia and vasoconstriction were achieved by packing the nasal cavity with cotton sponges soaked in 1:100,000 epinephrine and 4% lidocaine. 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 15×15 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 absorbable 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. In the transcanalicular laser DCR cases, local anesthesia was performed as in the EX-DCR method. 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).


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.
Outcome Measures
· Primary outcome: Success at 12 months was defined using the composite criteria of      
1. Anatomic patency on irrigation or syringing 
2. Resolution of epiphora 
3. Absence of dacryocystitis (25,26).
· Secondary outcomes:
· Intraoperative pain (measured using 10-point visual analog scale) (27)
· Operative time (skin-to-skin)
· Intraoperative bleeding (subjective grading)
· Postoperative recovery (return to work, resolution of swelling)
· Cosmetic outcome (Patient Scar Assessment Questionnaire, PSAQ) (18)
· Patient satisfaction scores (29)
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.
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 (based on success at 12 months) of laser DCR and Conventional Open DCR (n=189)
	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


[bookmark: _GoBack]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 laser-assisted DCR achieve high success rates in primary acquired NLDO, consistent with prior literature (5–7, 12–14, 17–19). Historically, external DCR was regarded as the gold standard with success rates frequently reported above 90% (5–7). However, advances in endoscopic instrumentation, mucosal flap techniques, and adjuncts (e.g., silicone intubation) have closed the gap in recent decades (10, 12, 18–19).
External DCR, standardized in the early 20th century, established robust long-term outcomes but at the expense of a cutaneous scar and a more extensive soft-tissue dissection (5, 8–9). The evolution of endonasal techniques sought to avoid the scar, preserve the lacrimal pump, and reduce soft-tissue trauma (10–11, 17). In modern series, careful creation of mucosal flaps, adequate osteotomy, and judicious use of silicone intubation (12–13), have contributed to higher success rates.
In our cohort, success rates of 89.3% (laser) and 91.8% (external) align with comparative studies and systematic reviews reporting 80–95% across techniques (12–14, 17–19). Laser DCR’s minimally invasive nature confers advantages in operative time, blood loss, and early recovery (18–20, 21–23). Consensus statements and AAO assessments have helped standardize definitions of anatomical and functional success, enabling fair comparisons (24–25). Mechanical endonasal and powered approaches, along with improved visualization and hemostasis, have further narrowed differences between techniques (26–27). Mitomycin-C, stenting strategies, and refinement of osteotomy size may influence restenosis risk, while standardized reporting frameworks help interpret heterogeneity across studies (12–13, 24–25, 35).
We observed significantly lower intraoperative pain and bleeding with laser DCR, consistent with prior transcanalicular series that emphasize reduced tissue handling and shorter operative time (15–17, 18–20). Earlier return to work and higher cosmetic satisfaction supports the socioeconomic advantage of minimally invasive approaches. Conversely, external DCR’s larger osteotomy and mucosal anastomosis may offer durability in complex anatomy or revision scenarios, reflected in comparable or slightly higher long-term patency in some series (18–19, 26–27).
Patient-reported outcome measures (PROMs) are increasingly valued. The use of validated tools—such as the Patient Scar Assessment Questionnaire—facilitates objective assessment of scar perception and satisfaction (28). In patients for whom facial scarring is a major concern, or in public-facing professions, minimally invasive DCR is particularly advantageous (18–20, 28).
While external DCR remains cost-effective due to its high primary success in many settings, shorter hospital stay, faster return to work, and reduced postoperative visits can offset equipment costs in laser/endoscopic approaches (18–20, 32). Economic modeling varies with health-system context, but our findings are consistent with literature suggesting competitive cost-utility for endoscopic techniques (32, 38). The learning curve is a practical determinant of outcomes; structured mentorship and case volume improve patency rates and reduce complications (38). Our retrospective review of operative time and complications underlines the importance of extended follow-up in future work (24–27, 32, 38).
Success in endoscopic and laser DCR strongly depends on surgeon experience, appropriate case selection, and meticulous technique—including adequate osteotomy, flap handling, and correct stent dwell time (10–13, 17, 24–27). Limitations of our study include single-center design, potential selection bias, and absence of routine endoscopic ostium assessment at each follow-up visit. Future multicenter randomized trials with standardized outcome definitions, longer follow-up, and incorporation of patient-reported quality-of-life measures are needed (31).
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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