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ABSTRACT 

Objective: To determine the success rate of Endonasal Endoscopic Dacryocystorhinostomy (Endo-DCR) in cases of chronic 
dacryocystitis secondary to primary acquired nasolacrimal duct obstruction (NLDO). 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Oculoplastic Surgery, Armed Forces Institute of Ophthalmology Rawalpindi, 
from Sep 2018 to Nov 2019. 
Methodology: Endo-DCR under General Anaesthesia was performed on 100 patients of primary acquired nasolacrimal duct 
obstruction causing chronic dacryocystitis. Post-operatively these patients were checked on first post-op day, then on one 
week and finally four months after surgery. We removed silicone tubes of all the patients four months after surgery. To ensure 
patency of lacrimal passage, we did syringing and irrigation of lacrimal system of all cases, at conclusion of the study. We 
chose absence of epiphora and patent lacrimal system on syringing as indicators of successful procedure. 
Results: Hundred patients (males 37; females 63) were recruited for this study. Mean age of our sample population was 51.1    
± 29 years. Right nasolacrimal duct obstruction cases were 56 whereas left nasolacrimal duct obstruction cases were 44. 
Subjective improvement i.e., absence of epiphora was found in 90% patients. We got successful irrigation of lacrimal passages 
(objective improvement) in 94% of patients. 
Conclusion: Endo-DCR yields comparable results to external Dacryocystorhinostomy (Ex DCR). It offers additional benefits of 
esthetically better outcome, lesser complication rate and short surgery and patient recovery time. 
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INTRODUCTION 

Dacryocystorhinostomy (DCR) is an established 
surgical modality for the treatment of epiphora sec-
ondary to nasolacrimal duct obstruction (NLDO).1 This 
procedure ensures continuity of lacrimal drainage sys-
tem by creating a fistula between nasal cavity and lac-
rimal sac. An Italian ENT specialist, Addeo Toti is cre-
dited with the first description of DCR through exter-
nal approach (EX-DCR) in 1904.2 External DCR is con-
sidered gold standard for treatment of NLDO because 
of its high success rate. However, Ex-DCR is not de-
void of its limitations like presence of a cutaneous scar 
on nose, chances of damage to medial canthal structu-
res and functional interference with the action of lacri-
mal pump. This led to the search for a lesser invasive 
technique to treat NLDO. Endoscopic DCR emerged as 
an effective alternative to EX-DCR. Advances in endo-
scopic visualization of nasal cavity, innovation of latest 
instruments, and enhancing clinical experience have 
made endoscopic DCR quite popular. It imparts >90% 

success rate along with esthetically more acceptable 
results.3 The indications of Endo-DCR are continuously 
evolving. In addition to its role in treating primary acq-
uired NLDO due to chronic dacryocyctitis, Endo-DCR 
has proven efficacy in lacrimal sac abscess and nasola-
crimal duct obstruction secondary to chemotherapy or 
radiotherapy. It is also being used as revision surgery 
for failed Ex-DCR.4 The topic of “Endonasl DCR” is in-
creasingly being discussed in the international journals 
of ophthalmology and oculoplastic surgery. Search of 
published literature revealed that limited number of 
studies was conducted on local population in this re-
gard. The purpose of this study is to determine the suc-
cess rate of Endonasal dacryocystorhinostomy in local 
population suffering from primary acquired nasolacri-
mal duct obstruction. 

 METHODOLOGY 

Hundred patients were included in this quasi-
experimental study by non-probability convenience 
sampling technique. These patients underwent Endo-
nasal Endoscopic Dacryocystorhinostomy, from Sep-
tember 2018 to November 2019. Ethical Review Com-
mittee of Armed Forces Institute of Ophthalmology 
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(AFIO) granted approval for this study, vide reference 
letter no. 234/ERC/AFIO. 

Inclusion Criteria: Cases of primary acquired nasola-
crimal duct obstruction causing chronic dacryocystitis 
were included. 

Exclusion Criteria: Cases of punctual stenosis, com-
mon canalicular blockage/scarring, ocular surface dis-
orders, active ocular infections, large deviated nasal 
septum, severe facial disfigurement due to trauma and 
large nasal polyp were exclusion. 

 Patients with the complaint of epiphora and 
meeting inclusion/exclusion criteria were examined. 
We did syringing and lacrimal system irrigation of 
these patients. Thus, we chose patients with obstructed 
nasolacrimal duct. After obtaining the consent, these 
patients were assessed by a qualified anaesthetist. We 
operated all these patients under general anaesthesia 
in a slightly reversed Trendelenburg position (300) and 
under hypotensive general anaesthesia so that intra-
operative bleeding may be lessened. Pre-Operatively, 
ribbon gauze was soaked in a solution of lignocaine 
plus adrenaline and nasal packing was done with it. In 
order to decongest nasal mucosa, 1 ml of adrenaline in 
1: 100,000 ratio was injected into the nasal mucosa just 
anterior to the axilla of middle turbinate. We used a 
4mm diameter 30° nasal endoscope in all cases. The 
procedure began by creating and lifting a nasal muco-
sal flap which was posteriorly based and centered over 
the lacrimal sac area. The incision for this flap starts 
about 8mm above the axilla of the middle turbinate. 
This incision is continued anteriorly on lateral nasal 
wall for about 8-10mm. A similar incision was made 
just above the inferior turbinate. A vertical incision 
joined these horizontal incisions anteriorly (Figure-1). 
With the help of a freer periosteal elevator, this flap of 
mucosa was then lifted off the lateral nasal wall. This 
flap is used to cover middle turbinate. Now frontal 
process of maxilla and lacrimal bone are visible for the 
next step i.e. osteotomy. Kerrison rongeurs were used 
to nibble and remove lacrimal bone and frontal process 
of maxilla in order to expose whole lacrimal sac and 
upper half of nasolacrimal duct. Usually the agar      
nasi cells are visible once the osteotomy is extended 
superiorly to expose upper-most part of lacrimal sac. A 
Bowman’s probe is passed through punctum and is 
used to tent the medial wall of lacrimal sac which is 
seen via endoscope. Then we incised the medial wall of 
the lacrimal sac vertically and created small posterior 
and large anterior flaps of lacrimal sac. We made 
horizontal cuts in these flaps superiorly and inferiorly 

in order to reflect them onto the lateral nasal wall with-
out any tension. Then a horizontal incision was made 
in the centre of large mucosal flap of lateral nasal wall 
in order to divide it into two halves. These flaps of na-
sal mucosa extend anteriorly from the posterior hinge. 
When placed on lateral nasal wall, these flaps cover 
most of the exposed bony ostium (Figure-2). Bicanali-
cular silicone stents were inserted through the punta 
and under endoscopic view, these were retrieved 
through nostril. 

At the end of surgery, ribbon gauze soaked in              
a solution of Lignocaine plus Adrenaline was used      
to pack nasal cavity for 24 hours in order to minimize 
post-operative bleeding from nasal mucosa. Patients 
were prescribed tablet Amoxycillin-Clavulanic acid, 
625mg 8 hourly and tablet Diclofenac Sodium 50 mg 
twice daily for 3 days. Moxifloxacin plus dexame-
thasone eye drops was recommended for topical use 6 
hourly daily for one month. Nasal douching and Oxy-
metazoline nasal spray was recommended to use, 
thrice daily for 2 weeks. Patients were advised to come 
for follow-up on first post-operative day then one 
week and finally four months after surgery. Silicone 
tube was removed four months after surgery. In order 

 
Figure-1: Endoscopic view of lateral wall of nose before 
Endonasal Dacryocystorhinostomy (DCR). 

 
Figure-2: Endoscopic view of nasal cavity at the end of 
Endonasal Dacryocystorhinostomy (DCR). 
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to confirm patency of lacrimal system, we did syring-
ing and irrigation of lacrimal passage after removing 
DCR tube. Success of Endo-DCR was determined as 
absence of discharge/epiphora from the puncta and 
absence of regurgitation of normal saline on irrigation 
of lacrimal system. 

We noted variables like age, gender, post-op epip-
hora and post-op regurgitation. We used Statistical 
Package for Social Sciences (SPSS-25) for statistical ana-
lysis. Frequency and percentage of descriptive statis-
tics like gender, post-operative epiphora and post-ope-
rative regurgitation was determined. By applying chi-
square test, we tried to determine association between 
gender and post-operative epiphora and post-opera-
tive regurgitation. The p-value of ≤0.05 was considered 
significant. 

RESULTS  

Hundred patients (males 37; females 63) under-
went endoscopic endonasal DCR. Mean age of our 
sample population was 51.1 ± 29 years. In this study, 
56 patients were suffering from right sided nasolacri-
mal duct obstruction whereas 44 patients were having 
left sided nasolacrimal duct obstruction. We checked 
absence of watering and successful irrigation of lacri-
mal system at the end of our study. We found absence 
of watering from eyes in 90% patients. Epiphora 
persisted in 10 patients (males 6; females 4); p-value 
was 0.112 which was insignificant. Post-operative epi-
phora occurred in 6 cases where right eye was opera-
ted and in 4 cases where left eye was operated. On ir-
rigation of lacrimal passage, saline jet injected through 
punctum reached pharynx in 94 (94%) patients sho-
wing objective improvement. Post-operative regurgita-
tion of saline occurred in 6 patients (males 4; females 
2), p-value was 0.121 which was insignificant (Table). 

Post-operative regurgitation occurred in 5 cases where 
right eye was operated and 1 case where left eye was 
operated. Anatomical success rate in our sample popu-
lation after Endo-DCR was 94%. 

Absence of post-operative epiphora and post-
operative regurgitation were the determinants of 
success rate of Endoscopic DCR in our study. 

DISCUSSION 

Endoscopic endonasal dacryocystorhinostomy 
(Endo-DCR) is an effective alternative to external DCR 
in the treatment of nasolacrimal duct obstruction. This 
procedure gained popularity in the last two decades 
owing to its conspicuous advantages like esthetically 
more acceptable results due to absence of cutaneous 
scar on nose, preservation of lacrimal pump function, 
shorter procedure time and better visualization of 
nasal anatomy during procedure.5 This technique also 
gives ability to diagnose and treat endonasal patho-
logy, such as septal deviation or middle turbinate hy-
pertrophy.6 Caldwell first described the endonasal 
(non-endoscopic) approach in 1893 which later on, was 
modified by West in 1910, and Halle in 1914.6-9 How-
ever, this approach fell out of favor due to inconsistent 
success rates. Inadequate visualization of the intranasal 
anatomy due to suboptimal surgical instruments and 
inadequate clinical experience were cited as the rea-
sons for these inferior clinical outcomes. The modern 
description of endoscopic transnasal DCR was presen-
ted in 1989.10,11 Better endoscopic visualization of intra-
nasal cavity with new instrumentation, and growing 
clinical experience has removed many of these con-
cerns. Presently many authors are supporting endona-
sal endoscopic DCR because its success rate is compar-
able to that of external DCR.2,4,12 Many modifications 
and advancements in endonasal approach further 
enhanced its success. These include use of Diode lasers 
for making osteotomy, silicone stents, mitomycin-C 
and powered tools (high-speed drill and ultrasonic 
handpieces).6 The most common indication for Endo-
DCR, so far, is primary acquired nasolacrimal duct 
obstruction.13,14 However, presently this procedure 
proved its role in the treatment of nasolacrimal duct 
obstruction in patients who have received chemothe-
rapy or radiotherapy. It is also frequently used as 
revision surgery in cases of failed DCR.4 

In this study, we did Endo-DCR procedure on 100 
patients (male 37% and females 63%). We noted that 
lacrimal sac problems are more common in females.15 
Al-Asaadi SZ, in his study, reported that amongst the 
patients of NLDO, females were 68.75%.16 Results of 
this study were close to ours. We got subjective impro-
vement (absence of watering/epiphora) in 90% of pati-
ents and objective improvement (absence of regurgita-
tion of normal saline on lacrimal system irrigation) in 
94% of patients. Our results were comparable to those 
of Ex-DCR which are about 90-95% as reported by 
Ahmed et al.17 This high success rate is because of few 

Table: Association between gender and post-operative 
epiphora and post-op regurgitation. 

Gender 
Post-Operative 

Epiphora 
p- 

value 

Post-Operative 
Regurgitation 

p-
value 

Yes No Yes No 

Male 
6 

(60%) 
31 

(34.4%) 
0.112 

4 
(66.6%) 

33 
(35.3%) 

0.121 

Female 
4 

(40%) 
59 

(65.6%) 
2 

(33.4%) 
61 

(64.7%) 

 



Endonasal Endoscopic Dacryocystorhinostomy 

Pak Armed Forces Med J 2021; 71 (6): 2107 

factors. The operating ophthalmologist had good pre-
hand knowledge of nasal anatomy and made osteo-
tomy of adequate size. He also preserved and marsu-
pialized mucosal flaps of lacrimal sac and inserted 
silicone stents at the end of procedure. Our results are 
supported by local and international published litera-
ture. Ahmed et al, published success rate of Endo-DCR 
up to 94.85%.17 Aslam published subjective success rate 
of 95.3% and anatomical success rate of 96.2% after 
Endo-DCR.18 Ali published results of Endo-DCR per-
formed on 196 patients. He published final anatomical 
success rate of 96.9% whereas functional success rate of 
93%.19 In all our cases, we preserved flaps of lacrimal 
sac mucosa and marsupialized them. However, some 
published literature presents comparable results after 
performing Endo-DCR without preserving mucosal 
flaps. For example, Kingdom TT published their re-
sults of Endo-DCR without preserving mucosal flaps, 
performed on 87 patients. They reported complete re-
solution of epiphora in 93.1% patients and objective 
anatomic patency in 3 (98%).  

Mitomycin-C is a systemic chemotherapeutic 
agent and slows wound healing by inhibiting the syn-
thesis of collagen. Its topical application at osteotomy 
site during DCR retards formation of granulation tis-
sue and adhesions ultimately preventing contracture of 
osteotomy site. Although we did not use it in any case, 
its adjunctive use in endoscopic DCR is considered by 
some to minimize the risk of complications and inc-
rease the success rate. Mjhi reported a success rate of 
93.3% after Endo-DCR with Mitomycin-C application 
as compared to the success rate of 86.67% without 
Mitomycin-C.20 

Use of bicanalicular silicone tube at the end of 
Endo-DCR has also become debatable in recent years. 
Some authors reported that silicone stents maintain    
an open ostium leading to high postoperative patency 
rate. Contrary to it; others reported a greater failure ra-
te due to silicone tube related complications.21 Orsolini 
et al in a meta-analysis reported a success rate of 94% 
after using silicone stents versus 90.6% without using 
them, thus favoring the use of stents.21 We routinely 
use silicone stents in all cases of DCR, believing that     
it enhances success rate. These stents are particularly 
useful in cases of canalicular stenosis, atrophic lacrimal 
sac and for re-operations. Some authors have reported 
comparable surgical outcome without using stents,22 
because they assume that stents cause fibrosis and 
granulation tissue formation at osteotomy site. These 
stents may predispose to infections, adhesions, stent 

incarceration, canalicular lacerations and making false 
passage during intraoperative probing. Internationally 
published success rate of Endo-DCR ranges from 84-
96%.23-25 Thus results of our study were very much 
comparable with the published data. The strong aspects of 
this study are prospective design, adequate sample 
size and comparable results with the international 
studies. 

LIMITATION OF STUDY 

There was no comparison group in our study. Patient-
reported symptoms of epiphora were not validated on some 
scale.  

CONCLUSION 

Outcomes of endonasal endoscopic DCR are compar-
able with the best of external DCR. Appropriate selection of 
patient, better knowledge of endoscopic intra-nasal anatomy 
and site of lacrimal sac, creation of a large osteotomy expo-
sing entire lacrimal sac, precise dissection of lacrimal sac, 
adequately exposing the common canalicular opening and 
correction of intranasal pathology if present can yield 
excellent long lasting results. 
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