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Abstract 

Objective: Nasolacrimal duct obstruction (NLDO) can cause epiphora which is a very common 

condition with numerous etiologies. The clinical spectrum of epiphora ranges from the occasionally 

trickle to chronically irritating overflow of tears. Dacryocystorhinostomy (DCR), is the treatment of 

choice for NLDO. It can be performed through a cutaneous incision, referred to as external DCR (EX-

DCR), or via a transnasal approach referred to as endonasal DCR (EN-DCR). The purpose of the 

current study was to evaluate the functional & anatomic success as well as operative time, adverse 

events, success rates and patient satisfaction for EX-DCR and EN-DCR procedures. 

Material and Methods: This retrospective observational study included, 68 patients who undergone 

EX-DCR by an ophthalmologist & 53 patients who undergone EN-DCR by an otorhinolaryngologist 

from 1st September 2023 to 30th July 2025. Data was collected including age, gender, ocular history, 

pre-op & post-op eye examination, operative time, adverse events, follow-up time, patient satisfaction 

and success. SPSS program was used for the statistical analysis. 

Results: A total of 121 patients were included in the study, out of which 68 patients were undergone 

EX-DCR surgery while 53 patients were undergone EN-DCR surgery. The demographic characteristics 

of our patient population were statistically similar in both groups. Our findings showed a high and 

comparable success rate of both approaches, with anatomical success of 88.23% in EX-DCR group and 

88.67% in EN-DCR group while functional success was achieved by 76.47% in EX-DCR group and 

77.35% in EN-DCR group. We found relatively higher rate of complication in EX-DCR compared to 

EN-DCR without any serious complications. Consistent with the literature we found that EN-DCR 

surgery is quicker than the EX-DCR surgery. Patient satisfaction was also significantly higher in the 

EN-DCR group 

Conclusion: This study suggests that both procedures have a high success rate and are almost 

equivalent in producing symptomatic relief of epiphora. The shorter duration of surgery, absence of any 

visible scar along with equivalent success rates to EX-DCR, make EN-DCR a highly attractive 

procedure for the treatment of NLDO. 
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Introduction 

Nasolacrimal duct obstruction (NLDO) inhibits the flow of tears from the eye to the nose, 

leading to excessive watering from eyes or epiphora. Epiphora is a very common condition 

with numerous etiologies [1, 2, 3] which can be congenital (like congenital malformations) or 

acquired (like chronic or acute inflammation, trauma, and iatrogenic causes including 

complications of maxillary sinus surgery, rhinoplastic surgery, and midfacial fracture repair). 

The clinical spectrum of epiphora ranges from the occasionally trickle to chronically 

irritating overflow of tears. Dacryocystorhinostomy (DCR), a procedure that allows diversion 

of the lacrimal drainage is the standard procedure for acquired nasolacrimal duct obstruction 

(NLDO). It can be performed through a cutaneous incision, traditionally referred to as 

external DCR (EX-DCR), or via a transnasal approach referred to as endonasal DCR (EN-

DCR). In both approaches, the lacrimal sac mucosa is connected to the nasal mucosa above 

the level of the mechanical obstruction at the nasolacrimal duct. Three subsets of endonasal 

techniques have been used: laser endoscopic, nonlaser endoscopic, and nonlaser 

nonendoscopic. Endocanalicular laser DCR is an additional alternative.  
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 The external DCR technique was originally described by 

Adeo Toti [4] in 1904 and was subsequently modified by 

Dupuy-Dutemps and Bourguet [5] in 1921 with the addition 

of suturing of the nasal and lacrimal mucosal flaps in order 

to form an epithelium-lined fistula. The intubation with 

silicone tubes has also been widely used in DCR surgery, 

since its introduction by Gibbs [6] in 1967. The endonasal 

approach was introduced in 1893 by Caldwell [7] and later 

modified by West m [8] and Halle [9]. The procedure, in its 

present form, was introduced by McDonogh et al [10] in 

1989. During its early days, EN-DCR failed to gain 

popularity due to lack of technology to allow good access to 

the nasal cavity and EX-DCR was practiced more 

commonly because of better visualization of anatomic 

features using an open approach. Following the introduction 

of the nasal endoscope11, interest in EN-DCR increased.  

The reported success rates of both procedures range from 

63% to 97% [12-18]. However, it is difficult to compare the 

success rate for primary surgery between EX-DCR and EN-

DCR procedures, various studies [15-18] have evaluated the 

surgical outcome of both the procedures and have given 

conflicting results. This may be due to lack of standardized 

success outcome measures in the medical literature, with 

some defining success as anatomic patency to irrigation, 

whereas others have focused on symptom resolution. There 

are chances of lower success when subjective symptoms are 

taken into consideration [18]. In 2001, the Ophthalmic 

Technology Assessment Committee concluded that it was 

difficult to make a definite evidence-based determination 

about the relative efficacies of endonasal and external DCR 

because of deficiencies in the reported literature [19]. 

The purpose of the current study was to evaluate the 

functional & anatomic success as well as operative time, 

adverse events, success rates and patient satisfaction for EX-

DCR and EN-DCR procedures performed at two specialized 

centres and attempt to fill the gap in the literature. 

 

Materials and Methods  

This study is designed as a retrospective, comparative, 

nonrandomized, observational study to investigate the 

outcome of EX-DCR verses EN-DCR procedures. The study 

was carried out in accordance with the tenets of Declaration 

of Helsinki. 

A retrospective medical record review of all patients who 

underwent DCR surgery from 1st September 2023 to 30th 

July 2025 was performed. The data extracted is compiled in 

form of charts which were analysed and a total 121 patients 

(68 for EX-DCR & 53 for EN-DCR) included in this study 

that fulfils inclusion & exclusion criteria (Table-1). 

 
Table 1: Inclusion & Exclusion Criteria 

 

Inclusion Criteria Exclusion Criteria 

1. Age > 18 years 

2. Evidence of obstruction on 

probing and irrigation 

3. Tear meniscus height >1 

mm 

4. Fluorescein dye 

disappearance test 

negative 

5. Obstruction on lacrimal 

scintigraphy  

 

1. Age < 18 years 

2. Previous DCR to same eye 

3. Any lesion/mass found during 

surgery 

4. If tearing was due to 

canalicular obstruction or 

bony deformity or lower 

eyelid malposition  

5. Post-traumatic dacryocystitis 

6. Follow up period < 3 months 

7. Bilateral DCR 

 

The surgical protocol remained constant during the whole 

study period. All EX-DCR procedures were performed by 

one ophthalmologist at a tertiary eye care centre while all 

EN-DCR procedures were performed by one 

otorhinolaryngologist in a tertiary multispecialty centre. 

Both EX-DCR and EN-DCR were performed under local 

anaesthesia. The lateral wall of the nose at the proposed 

osteotomy site was infiltrated with lidocaine (1%with 

1/100000 epinephrine). Both surgical procedures were 

performed under sterile conditions. 

In EX-DCR, a curvilinear incision is made medially to the 

angular vein at the level of the medial canthal ligament. The 

wound is opened for adequate exposure of the anterior 

lacrimal crest. An osteotomy is created and lacrimal sac 

opened to form anterior and posterior flaps. A silicon tube is 

inserted and tied. Then suturing of the anterior flaps of the 

lacrimal sac and nasal mucosa and trimming of the posterior 

flaps of the lacrimal sac done. The wound is closed and skin 

is sutured using 6/0 vicryls sutures. 

 EN-DCR was performed under direct visualisation by 

endoscope. A surgical incision is made at the lateral 

nasal wall, anterior superior to the insertion of the 

middle turbinate. The posterior mucosal flap is elevated 

off the maxillary bone and incision made until the sac is 

exposed. EN-DCR was performed under direct 

visualisation by endoscope. A surgical incision is made 

at the lateral nasal wall, anterior superior to the 

insertion of the middle turbinate. The posterior mucosal 

flap is elevated off the maxillary bone and incision 

made until the sac is exposed.  

 Metallic lacrimal probes are inserted into the canaliculi 

(small tubes that drain tears) and passed medially 

(towards the midline) to stretch open the lumen of the 

lacrimal sac. 

 Marsupialization: The sac is opened, and its lining is 

carefully positioned to oppose the nasal mucosa, 

allowing for drainage of tears directly from the sac into 

the nose.  

 

All patients were given postoperative prednisone drops to 

the affected eye four times a day for a month as well as oral 

cephalosporin. Medication variation was only considered if 

the patient had a known allergy. Patients are encouraged to 

wash using nasal rinse or sprays to prevent crust formation. 

The tubes were kept in situ for a minimum duration of 2 

months before removal. 

Significance testing was carried out on patient’s 

demographics including age, gender, ocular history, pre-op 

& post-op eye examination, operative time, adverse events, 

follow-up time, patient satisfaction and success. We also 

asked the patient to rate the surgical outcome/ patient 

satisfaction from 0-10 at 3 month follow up or by telephonic 

interview. The data so collected was fed into computer using 

MS Excel or compatible software. The statistical analysis 

was done using SPSS (Statistical Package for Social 

Sciences) Version 23.0 statistical Analysis Software. 

 

Results 

The aim of the present study was to retrospectively compare 

the clinical outcome of patients with NLDO treated with 

both EX-DCR and EN-DCR surgery. A total of 121 patients 

were included in the study (40 males and 71 females), which 

range from 25 to 72 years of age with a mean age of 53.10 

years. Out of these, 68 patients (mean age = 53.68 years) 
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 were undergone EX-DCR surgery while 53 patients (mean 

age = 52.38 years) were undergone EN-DCR surgery. The 

data were collected over a period of 2 years. Both groups 

were well matched for age, sex and lateralisation of eye 

which is summarized in Table 2. 

 
Table 2: Demographic details 

 

  EX-DCR EN-DCR 

Age Mean (in years) 53.68  52.38  

M/F 28/40 22/31 

Eye (R/L) 39/29 30/23 

 

Anatomical success is defined as improvement in tearing 

along with patency to irrigation while Functional success is 

defined as visualization of fluorescein dye aspiration in the 

nose by the functional endoscopic dye test. In our study 

anatomical success was achieved by 60 patients (88.23%) in 

EX-DCR group and 47 patients (88.67%) in EN-DCR group 

while functional success was achieved by 52 patients 

(76.47%) in EX-DCR group and 41 patients (77.35%) in 

EN-DCR group. Our criteria for anatomical success did not 

include qualified or partial patency, though for 

documentation purpose partial patency to irrigation is also 

present in 4 patients of EX-DCR group and 3 patients of 

EN-DCR group. Comparison of anatomical and functional 

success is summarized in Table 3  

 
Table 3: Comparison of anatomical and functional success 

 

  EX-DCR EN-DCR 

Syringing (Patent/Partial/Non Patent) 60/4/4 47/3/3 

Fluorescein in nose during functional 

endoscopic dye test 
52 41 

 

The complication incidence was low and treated 

conservatively in both operations. Three patients had 

postoperative hemorrhage in EX-DCR surgery whereas 

none were noted in the EN-DCR group. Postoperative 

hemorrhage was either wound hemorrhage or epistaxis. All 

of these patients were treated conservatively, including nasal 

spray and/or packing. Hemostasis was achieved with no 

secondary hemorrhage resulting in surgical intervention. 

There was one case of cellulitis around the wound in the 

EX-DCR group whereas no cases of infection were noted in 

the EN-DCR group. Canalicular obstruction was 

documented in six cases, with three in each of the surgical 

groups. There was no documented orbital and subcutaneous 

emphysema, conjunctival fistula formation, retrobulbar 

hemorrhage, medical rectus paresis, orbital fat herniation, 

cerebrospinal fluid leak, orbital tissue damage, canalicular 

obstruction or nasal mucosal synechiae formation. 

Complications of both groups are summarized in Table 4.  

 
Table 4: Complication of DCR surgery 

 

 
EX-DCR EN-DCR 

Intra-op hemorrhage Nil Nil 

Post-op hemorrhage 3 Nil 

Orbital and subcutaneous emphysema Nil Nil 

Retrobulbar hemorrhage Nil Nil 

Infection 1 Nil 

Orbital fat herniation Nil Nil 

Wound dehiscence Nil Nil 

Medical rectus paresis Nil Nil 

Nasal mucosal synechiae formation Nil Nil 

Any other complication Nil Nil 

Further analysis of the results revealed that EN-DCR 

surgery took significant less time to perform than EX-DCR 

surgery. The average duration of surgery was 42.87 minutes 

for EX-DCR and 23.58 minutes for EN-DCR. Patient 

satisfaction was significantly higher in the EN-DCR group, 

along with expeditious postoperative recovery with less 

swelling, much more comfort. Comparison are summarised 

in table 5. 

 
Table 5: Comparison of external and endoscopic 

dacryocystorhinostomy (EX-DCR vs. EN-DCR) 
 

  EX-DCR EN-DCR 

Mean surgery time (in minutes) 42.87 23.58 

Patient satisfaction (out of 10) 8.63 9.11 

 

The follow-up duration was comparable in both groups. 

Visual acuity and IOP did not change postoperatively. Only 

one patient in EX-DCR group required revision surgery. 

 

Discussion 

A total of 121 patients were included in the study, out of 

which 68 patients were undergone EX-DCR surgery while 

53 patients were undergone EN-DCR surgery. The mean 

age of patients in EX-DCR group is 53.68 years which 

range from 28 to 70 years while mean age of patients in EX-

DCR group is 52.38 years which range from 25 to 72 years 

hence comparable. The majority of treated patients 

(58.68%) were female, and 41.32% were male. The 

demographic characteristics of our patient population were 

similar to those described by others. NLDO is much more 

common in women than in men and is associated with 

advanced age.  

EX-DCR surgery was regarded as the gold standard in 

treatment for NLDO; due to its low cost, high predictability 

of success, unimpaired view of the surgical area18 and well-

defined landmarks allowing the creation of a wide bony 

window and the use of mucosal flaps to obtain an 

epithelialized DCR tract. [16, 20] However, the procedure 

leaves a visible cutaneous scar. [21] Other complications of 

EX-DCR include bruising, wound infection, punctual 

eversion, and inadvertent incision of periorbita, injury to 

medial canthal structures, orbital fat herniation, 

cerebrospinal fluid rhinorrhea, and functional interference 

with the physiological action of the lacrimal pump. [16, 21, 22, 

23] 

Over the last decade, EN-DCR gain popularity over EX-

DCR due to some advantages that certain patients might 

find attractive, such as lack of skin incision and the absence 

of a visible scar. Furthermore, without a facial and 

orbicularis incision, EN-DCR leads to reduced risk of 

surgical manipulation of the medial canthal tendon and 

physiology of the lacrimal pump mechanism, [21, 24] hence a 

more rapid return to normal activities is promoted. [18] EN-

DCR has advantages to those with dark skin prone to keloid 

formation, [25] as well as patients with a flat nasal bridge. [24] 

It also provides equally promising results for long-term 

success in NLDO with the benefits of minimal invasive 

surgery. From a surgical standpoint, EN-DCR allows direct 

observation of intranasal pathology, direct access to the 

rhinostomy site and also allows assessment of failures. The 

option of converting an EN-DCR to EX-DCR during 

surgery is always available for difficult cases. [26] The ability 

to address nasal or paranasal sinus abnormality at the same 

time, [20] also present in EN-DCR. Potential complications 
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 of EN-DCR include damage to the nasal mucosa with scar 

formation, perirhinostomy granuloma, orbital fat prolapse, 

transient damage to the medial rectus muscle with diplopia, 

sump syndrome, recurrence of lacrimal mucocele, and 

adhesions between the ostium and the septum. [16,22,23] 

Since the introduction of the EN-DCR, the main criticism 

has been a reduced success rate compared with that of EX-

DCR. Comparing wide array of published success rates 

(ranging from 63% to 97% [12-18]) is a difficult task because 

different studies use different criteria. Guidelines [27] 

published by the Royal College of Ophthalmologists suggest 

that lack of tearing for 3 months after surgery is a good 

indicator of successful surgery. According to Moore et al, 

[22] complications that may result in surgery failure can 

occur up to 3 months postoperatively, therefore, we consider 

only those patients who had at least 3 months’ follow-up 

time. Some reports shows longer follow-up may be 

associated with decreased success, [13, 14, 28, 29] although this 

finding is questioned in other reports. [27] Our findings 

showed a high and comparable success rate of both 

approaches, with anatomical success of 88.23% in EX-DCR 

group and 88.67% in EN-DCR group while functional 

success was achieved by 76.47% in EX-DCR group and 

77.35% in EN-DCR group. There was no statistically 

significant difference between the two surgical approaches. 

Hartikainen et al. [15] reported that to improve the success 

rate of EN-DCR frequent, postoperative follow-up for 

intranasal cleaning of debris and mucous at the rhinostomy 

site is required; however, usually only 1 or 2 follow-up 

visits are necessary in those who undergo EX-DCR. 

Although EN-DCR may require more postoperative follow-

up, we feel that the advantages of the procedure and overall 

patient satisfaction strongly outweigh this issue. 

The discrepancy between anatomical success (patency to 

irrigation) and functional success (Fluorescein in nose 

during functional endoscopic dye test or resolution of 

symptoms) may be due to the lacrimal paradox described by 

Rose. [30, 31] He describes that the signs and symptoms of 

drainage disorders to be either volume related or flow 

related. Volume-related backwash from the lacrimal sac in 

most cases can be treated with appropriate surgery. 

However, flow-related characteristics are largely due to 

limitation or tear conductance from the lateral canthus to the 

nose. Symptom relief of flow-related symptoms is not 

achievable in every patient, especially if there is hydraulic 

resistance of the canaliculi and nasolacrimal duct. 

Though there are many complications described in 

literature, [16, 18, 21, 24] most of them are extremely rare for 

both EX-DCR and EN-DCR. We found relatively higher 

rate of complication in EX-DCR compared to EN-DCR 

without any serious complications. In our study, we found 

only three patients with postoperative haemorrhage after 

EX-DCR surgery, requiring conservative treatment. There 

was one case of cellulitis around the wound in the EX-DCR 

group also present. Four patients with EX-DCR and three 

patients with EN-DCR had failed surgery and undergo 

revision surgery thereafter. In 2000, Cokkeser et al. [32] 

reported a lower complication rate and minimal morbidity 

with EN-DCR versus EX-DCR, our study also confirms 

this. However, with such a low complication rate, a larger 

sample size would be necessary to adequately compare 

complication rates between the 2 approaches. 

In our study average duration of EX-DCR surgery was 

42.87 minutes and EN-DCR surgery was 23.58 minutes. 

Consistent with the literature [33], we found that EN-DCR 

surgery is quicker than the EX-DCR surgery.  

A survey for patient satisfaction was also carried out in our 

study, which depicts that there is average score of 8.63 for 

EX-DCR while 9.11 for EN-DCR. Patient satisfaction was 

significantly higher in the EN-DCR group, and this 

difference was significant. The latter may be higher due to 

the shorter surgery time; lack of external incision and 

quicker return to work. Gauba V et al [34] also reach on the 

same conclusion regarding patient satisfaction. 

 

Limitations of study 

A main pitfall of our study is its retrospective design; due to 

which there was no standardization of osteotomy size 

performed in either the EX-DCR or the EN-DCR approach. 

The follow-up time was also not totally consistent across the 

study. Another weakness in our study was that bicanalicular 

silicone stenting of the nasolacrimal drainage system has 

been used in conjunction with DCR in EX-DCR group of 

surgical patients, whilst the intubation was not used in EN-

DCR procedure patients. Follow up period was also limited 

to three months in our study. These factors may cause bias. 

 

Conclusion 

EN-DCR is more expensive to run initially, with high 

equipment costs compared with general ophthalmology used 

in EX-DCR. EN-DCR surgery is also technically more 

difficult to learn when compared to EX-DCR surgery. 

Furthermore, intranasal parameters may limit endonasal 

access and inhibit the ability to perform the EN-DCR 

surgery. The results obtained in this study may be partly due 

to the extensive experience of the lacrimal surgeon in both 

procedures. 

In conclusion, this study suggests that both procedures have 

a high success rate and are almost equivalent in producing 

symptomatic relief of epiphora. The shorter duration of 

surgery, absence of any visible scar along with equivalent 

success rates to EX-DCR, make EN-DCR a highly attractive 

procedure for the treatment of NLDO. A prospective, 

multicentre, large-sample, randomized controlled clinical 

study may clarify the situation.  
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