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Abstract Objective: Comparison of endoscopic and external 
dacryocystorhinostomy (DCR) results and evaluation 
of patients’ satisfaction.

Methods: Forty six (35 females and 11 males) pa-
tients who underwent endoscopic DCR and 43 (37 
females and six males) who underwent external DCR 
were included. Surgical success was objectively and 
subjectively assessed. The nasolacrimal duct was irri-
gated by a saline solution, and the saline solution was 
objectively visualized by endoscopy from the nose. 
Subjective assessment was performed asking the pa-
tients' epiphora. In addition to evaluating the success 
of the operation, satisfaction and result surveys were 
administered to the two groups. 

Results: There was no statistically significant differ-
ence between the two groups in terms of age and 
sex (respectively p=0.486, p=0.23). However, the 
number of females was higher than the number 
of males in the two groups, and the difference was 

statistically significant (endoscopic-DCR p=0.01, 
external-DCR p=0.001). There was no statistical-
ly significant difference between the two groups in 
terms of postoperative bleeding and punctum dam-
age. The success rate was 84.7% in the endoscopic 
DCR group and 90.6% in the external DCR group. 
There was no statistically significant difference in the 
success rate between the two groups (p=0.397). The 
survey results revealed that there was no statistical-
ly significant difference between the two groups in 
terms of patient satisfaction (p=0.397).

Conclusion: The results of many studies in the liter-
ature show operation success rates between the two 
groups that are similar to ours. Both techniques have 
advantages and disadvantages. Independent of the 
preferred procedure, our results show that functional 
success mainly determines patient satisfaction. 

Keywords: Dacryocystitis, external dacryocystorhi-
nostomy, endoscopic dacryocystorhinostomy 

Introduction
Acquired nasolacrimal duct obstruction (ANDO) 
is one of the most common eye problems. It most 
commonly manifests itself as epiphora and da-
cryocystitis. The standard surgical procedure for 
the treatment of ANDO is dacryocystorhinosto-
my (DCR). The purpose of this surgery is to cre-
ate a fistula between the lacrimal sac and the nasal 
cavity. Thus, the tear will flow directly from the 
lacrimal sac to the nasal cavity without using the 
lacrimal duct (1). Traditional external or transcuta-
neous DCR was first described by Toti, and endo-
scopic DCR (END-DCR), which is an alternative 
to external DCR (EXT-DCR), was described by 
Caldwell. The endonasal approach became popu-
lar after the use of endoscopy and lasers in nasal 
surgeries (2, 3). 

Nowadays, DCR is performed both externally 
and endoscopically. In studies, the rate of suc-
cess was reported as 80 to 95% (4-7) for EXT-
DCR and 60 to 99% (8-10) for END-DCR. 
The most important concern of patients with 
EXT-DCR is the formation of scars on the 
skin (1). The supporters of END-DCR argue 
that no scar is formed on the skin and that the 
pumping function is preserved (11). On the 
other hand, the supporters of EXT-DCR claim 
to have higher success rates. Debates over which 
method is better have been continuing for years, 
and many studies comparing both these meth-
ods have been undertaken. While END-DCR 
can be performed by both otorhinolaryngol-
ogists and ophthalmologists, EXT-DCR is a 
procedure performed only by ophthalmologists 



(1). There are a limited number of studies comparing both 
methods in which END-DCR is performed by an otorhi-
nolaryngologist and EXT-DCR is performed by an oph-
thalmologist (12).

In our study, END-DCR was employed by an otorhinolaryn-
gologist and EXT-DCR was performed by an ophthalmologist. 
The aim is to evaluate the patient satisfaction through the ap-
plied questionnaire form in addition to comparing the results of 
both these methods.

Methods
Patients in whom END-DCR was performed in the Depart-
ment of Otorhinolaryngology and EXT-DCR in the Depart-
ment of Ophtalmology between the years 2010 and 2015 and 
who were under follow-up were included in this study. The eth-
ics committee approval of the study was received from the local 
ethics committee (2016/03, 16-KAEK-016). After receiving 
their written informed consents, 46 (35 female and 11 male) 
patients in whom END-DCR was performed and 43 (37 fe-
male and 6 male) patients in whom EXT-DCR was performed 
were included in the study. The age of the END-DCR group 
ranged from 21 to 83 years (mean: 52.54±17.23 years) and the 
age of the EXT-DCR group ranged from 10 to 80 years (mean: 
50±17.06 years).

The diagnosis of the cases was made by the Department of 
Ophthalmology through lacrimal irrigation, biomicroscopic 
examination, and lipiodol dacryocystography. All the patients 
who underwent END-DCR operation in the ENT clin-
ic were directed by the Ophthalmology Department of our 
hospital. The EXT-DCR option was also presented to all the 
patients who underwent END-DCR operation. In both these 
methods, silicone tubes were placed in all the patients and 
all the operations were performed under general anesthesia. 
Postoperatively, all the patients were given antibiotic drops 
and pomade, decongestant nasal spray, oral paracetamol tablet 
as pain reliever, and amoxicillin oral tablets as prophylactic 
antibiotic.

Patients’ silicone tubes were removed in the 3rd month at the 
earliest. After this removal, the patients were called for the 
controls in the 1st, 3rd, and 6th month and in the 1st year, and 
their epiphoras were evaluated. The success of the surgery was 
evaluated objectively and subjectively. Objectively, nasolacri-
mal canal opening was assessed on the basis of the view of 
the fluid that was given through the punctum with an injec-
tor in the endoscopic nasal examination. Subjective evalua-
tion was made by querying about their epiphoras during the 
control examination of the patients. The patients included in 
the study were those who had been followed-up for at least 
12 months.

In addition to the objective evaluation of the success of the 
surgery, an outcome evaluation and satisfaction questionnaire 
was employed for both the groups of patients. In this ques-
tionnaire, the patients were asked questions under two main 

headings. The first was evaluating the “functional and esthetic 
satisfaction” of the patient and the second was evaluating the 
status of “recommending the operation to relatives/acquain-
tances.” The questionnaire was applied face to face or via tele-
phone.

Surgical Technique
END-DCR: The operation was started with a zero-degree 
rigid nasal endoscope. Further, 1/100,000 adrenalin lido-
caine was injected into the middle concha insertion of the 
root of the concha on the lateral nasal wall and maxillary 
line. With the help of a sickle knife and elevator, approx-
imately 1 cm2 of the mucosal flap starting from the front 
of the middle concha insertion site and extending to the 
caudal was elevated together with the periosteum, cut, and 
removed. After the frontal projection of the lacrimal bone 
and maxillary bone was exposed, a bone window of approxi-
mately 1 cm2 was formed by means of Kerrison or gouge for-
ceps. Special attention was paid to create the bone window 
superiorly. After the medial wall of the lacrimal sac became 
visible, the medial wall of the sac was pushed with a metal 
probe through the lower punctum and was made convex, 
and then the caudal end of the sac was incised vertically with 
a sickle knife. The medial wall of the sac was taken out with 
the help of a sickle knife and cutting forceps. Subsequently, 
silicone stents were inserted through the lower and upper 
puncta and the silicone tips were connected. The operation 
site was washed with physiological saline solution and the 
process was terminated.

EXT-DCR: The operation was started by dilating the upper 
and lower puncta under general anesthesia. A 10-15-mm skin 
and subcutaneous incision was made above the upper part of 
the medial canthal ligament insertion site, starting from a dis-
tance of 8-10 mm from the medial canthus, parallel to the root 
of the nose. Periosteum was reached with blunt dissection. The 
periosteum was dissected using a periosteum elevator. Then, 
the lacrimal sac was taken out of the lacrimal fossa. Osteoto-
my was initiated by breaking the anterior base of the lacrimal 
fossa. A 16×14 mm bone window was created using Kerrison 
forceps. Flaps were formed from the lacrimal sac and nasal 
mucosa. The single-flap technique was employed. While the 
upper flaps were made longer, the lower flaps were cut and 
removed. Silicone tubes were passed through the upper and 
lower puncta and connected; the tips of the tubes remained in 
the nose. The flaps of the lacrimal sac and nasal mucosa were 
sutured with 6/0 Vicryl. The skin and subcutaneous tissue were 
continuously sutured with 6/0 Vicryl and the operation was 
terminated.

Statistical analysis
Statistical Package for the Social Sciences 20 (SPSS Inc.; Chi-
cago, Illinois, USA) was used for the statistical analysis. When 
the data did not meet the parametric assumptions, the groups 
were compared using the Mann–Whitney U-test, which is a 
non-parametric test, and the chi-square test. Here p<0.05 was 
considered to be statistically significant.
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Results
The demographic data, postoperative outcomes, and complica-
tions for both the groups are summarized in Table 1.

Endoscopic group: In this group, there were a total of 46 pa-
tients, three of whom were bilateral and 43 were unilateral. Si-
multaneous nasal surgery (septoplasty in four patients, septo-
plasty + endoscopic sinus surgery in one patient) was performed 
in five patients with END-DCR. The mean follow-up period of 
the patients was 26.06±8.09 months (12-40 months). In three 
patients, there was postoperative mild nasal bleeding that was 
controlled with a conservative method. In two patients, lacer-
ation occurred in the lower punctum, which did not lead to a 
functional problem in the patients. At the end of the follow-up 
period, it was found that the complaints of epiphora completely 
recovered in 39 (84.7%) patients who underwent END-DCR, 
but the complaints still continued in seven (15.3%) patients. The 
results of the outcome evaluation and satisfaction questionnaire 
prepared for END-DCR are presented in Table 2.

External group: In this group, there were a total of 43 pa-
tients, two of whom were bilateral. The mean follow-up period 
of the patients was 30.86±13.14 months (ranging from 12 to 
48 months). There was postoperative mild bleeding in one pa-
tient and laceration in the lower punctum in another. Punctum 
rupture did not cause a functional problem. At the end of the 
follow-up period, it was found that the complaints of epipho-

ra completely recovered in 39 (90.6%) patients who underwent 
EXT-DCR, but the complaints still continued in 4 (9.4%) pa-
tients. The results of the outcome evaluation and satisfaction 
questionnaire prepared for EXT-DCR are presented in Table 2.

Comparison of the results of the END-DCR and EXT-DCR 
groups: There was no statistically significant difference between 
the two groups in terms of age and gender. However, the number 
of female patients was higher than the number of male patients in 
both the groups, and this was statistically significant (p=0.01 in the 
END-DCR group and p=0.001 in the EXT-DCR group). There 
was no statistically significant difference between the two groups 
in terms of postoperative bleeding and punctum damage (p=0.532 
for postoperative bleeding and p=0.526 for punctum damage). 
While the success rate was 84.7% in the END-DCR group, it was 
90.6% in the EXT-DCR group; however, there was no statistically 
significant difference between the two groups (p=0.397). 

In the results of the questionnaire directed to both groups, there 
was no significant difference between the groups in terms of 
overall satisfaction rate with the operation (p=0.397). When 
we questioned about the importance of postoperative scarring, 
while the percentage of patients who thought that the scar was 
significant was (46/46) 100% in the END-DCR group, it was 
(14/43) 32.5% in the EXT-DCR group (Table 2). To the ques-
tion of “Which surgical option do you recommend to your rela-
tives?”, while 39 patients (84.7%) responded as END-DCR and 
6 patients (13.9%) as EXT-DCR in the END-DCR group, 1 
patient (2.3%) remained undecided; further, 13 patients (30.3%) 
responded as EXT-DCR and 30 patients (69.7%) stated that 
they were undecided in the EXT-DCR group.

In response to the question “Have you been offered other surgi-
cal options?”, all the patients (46/46) in the END-DCR group 
gave the answer “yes” and all the patients (43/43) in the EXT-
DCR group gave the answer “no” (Table 2).

In response to the question “Would you have thought about an-
other surgical option if you had been offered?”, all the patients 
in the EXT-DCR group gave the answer “yes” (Table 2). This 
question was asked since the EXT-DCR option had already 
been offered to the entire END-DCR group.
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Table 1. Demographic data, postoperative results, and complications

 Endoscopic   External   
 (46) (43) p

Age (years), mean, and  
standard deviation 52.54±17.23 50±17.06 0.486

Gender (Female / Male) 35/11 37/6 0.23

Follow-up duration (month),  
mean, and standard deviation 26.06±8.09 30.86±13.14 0.04

Epiphora 7 4 0.397

Postoperative bleeding 3 2 0.532

Punctum damage 2 1 0.526

Synechia 1 - 0.517

Table 2. Comparative survey results of END-DCR and EXT-DCR

 END-DCR (46) EXT-DCR  (43)

Questions Yes No Yes No p 

Do you have watering of eyes? 7 (15.3%) 39 (84.7%) 4 (9.4%) 39 (90.6%) 0.397

Are you satisfied with the operation in general? 39 (84.7%) 7 (15.3%) 39 (90.6%) 4 (9.4%) 0.397

Is postoperative scarring important for you? 46 (100%) 0 (0%) 14 (32.5%) 29 (67.5%) 0.00

Did the surgery leave a scar that disturbs you? 46 (100%) 0 (0%) 1 (2.3%) 42 (97.7%) -

Was the endoscopic DCR option offered? - - 0 (0%) 43 (100%) -

Would you have thought about if the endoscopic  
DCR option had been offered to you? - - 43 (100%) 0 (0%) -

END-DCR: endoscopic dacryocystorhinostomy; EXT-DCR: external dacryocystorhinostomy



Discussion
EXT-DCR has been accepted as the gold standard for 100 years 
in the treatment of nasolacrimal duct obstruction (1). However, 
it is an undeniable fact that the interest in END-DCR has in-
creased over the years (13, 14). The debate over which method is 
better has been going on for years. The supporters of the EXT-
DCR method claim to have higher rates of success and patient 
satisfaction (5). One of the greatest disturbances of patients in 
this method is the possibility of scarring on their faces. Howev-
er, experienced surgeons think that wound healing in this area 
is excellent and there is a scar formation that does not disturb 
the patient (4, 5, 15, 16). In the study in which they evaluated 
the scar formation after EXT-DCR, Devoto et al. (15) reported 
that the scar could not be seen with the naked eyes in 44% of 
patients after 6 months, a minimal scar remained in 47% of 
patients, a moderate scar remained in 9% of patients, no large 
scar was formed in any of the patients, and all the patients were 
satisfied with the appearance of their scars. In another study, 
Davies et al. (16) reported that in their series of 72 patients, 
only 4.2% of the patients had visible scars, no remarkable scar 
was formed in any patients, and none of the patients were un-
happy with his/her scar. In a meta-analysis, 554 EXT-DCR 
procedures were evaluated and the unacceptable rate of scarring 
for the patient was found to be 10.8% (6). In our study, it was 
reported that no visible scarring remained in (37/43) 86.1% of 
the patients who underwent EXT-DCR and a very small scar 
remained in (6/43) 13.9% of the patients. However, none of the 
patients expressed dissatisfaction. As a result of our survey, it 
was noted that the young population (age range: 20-55), consti-
tuting 32.5% of the patient group, stated that it was important 
not to have postoperative scarring. When our study was evalu-
ated besides the general publications, it is noteworthy that the 
rate of scarring that would lead to patient dissatisfaction is very 
low. However, we think that END-DCR may be recommended 
to avoid this risk, particularly in the younger population with 
the fear of scarring.

Bleeding and infection that are among postoperative complica-
tions can be seen in both surgical options. While Çokkeser et al. 
(13) observed no signs of postoperative bleeding in the END-
DCR group, they reported the rate of postoperative bleeding as 
18% in the EXT-DCR group. In another study, it was reported 
to be 4.6% in the EXT-DCR group and 5.5% in the END-DCR 
group (4). In this study, the author stated that they employed a 
packing, which was removed after one day in the patients. Gauba 
(17) reported no difference in either group in terms of postop-
erative bleeding. It was reported that there was no statistically 
significant difference between the two methods in terms of post-
operative bleeding in a review of the studies comparing the two 
methods (18). In our study, while the postoperative bleeding was 
6.5% in the END-DCR group, it was 4.6% in the EXT-DCR 
group. These findings were similar to the literature. Routine nasal 
packing was not used in either group in our study.

Other postoperative complications are infection, synechiae, ec-
tropion, and punctum damage. The risk of infection is quite low 
in both groups (1). Dolman (4) reported that no infection was 

observed in the END-DCR group, and it was encountered at 
the rate of 1.3% in the EXT-DCR group. In our study, infection 
was not seen in either group. However, the lower punctum was 
damaged due to the tension of the silicone tube in one patient 
in each group. Synechiae (between the middle concha and the 
lateral nasal wall) occurred in one (2.1%) patient in the END-
DCR group. This situation made it difficult to remove the silicone 
tube in the postoperative period and the problem was resolved 
by opening the synechiae under local anesthesia. Allen et al. (19) 
reported that there was synechiae in three cases after END-DCR 
in their study of 242 cases. Fayet et al. (20) reported that only two 
patients had synechiae in their series of 300 cases. In the literature, 
very rare complications such as retrobulbar hemorrhage, orbital 
emphysema, medial rectus paresis, and orbital fat herniation have 
been reported for both approaches (4, 21). None of the patients 
had such complications in our study. 

Regardless of which surgical technique is chosen, the primary ob-
jective of the surgery is to correct the patient’s symptoms without 
any complications. The correction of epiphora and the prevention 
of dacryocystitis episodes can be considered as the success criteria 
in DCR. Very different success rates have been reported in the 
literature for both methods (4-9). In a study, the authors suggest-
ed that the reason for such varying success rates was that there 
were no standard and objective methods to measure the results. 
It has also been emphasized in this article that the elimination 
of symptoms and the anatomical patency of the ostium were 
evaluated as success criteria in many studies (21). However, the 
patient’s interpretation is subjective in symptom questioning and 
symptomatic relief may not always be warranted in patients who 
have anatomical patency of the ostium, which is presented as an 
objective evaluation (1). In our study, the success of the operation 
was similarly evaluated with the examination of the patency of 
the ostium by performing lavage through the punctum and with 
questioning the patient’s epiphora.

While the success rate in our study was 84.7% in the END-DCR 
group, it was 90.6% in the EXT-DCR group, and no statistical-
ly significant difference was found between the two groups. The 
success rate in EXT-DCR has been reported to be between 85% 
and 99% in some studies in the literature (22-24). The success 
rates of END-DCR range from 80% to 94% (13, 24-26). In their 
study in which a silicone tube was not used, Ünlü et al. (25) re-
ported that the success of END-DCR was the same as that in 
patients in whom the tube was placed. However, there are studies 
reporting that the placement of the tube increases the success rate 
(27). Syed et al. (28) reported that they achieved a success rate of 
(31/33) 94% in END-DCR in which they used a silicone tube 
and a success rate of (25/30) 83% in END-DCR in which no sil-
icone tube was used; however, this difference was not statistically 
significant. In our study, silicone tubing was employed in all the 
patients in both groups, and the tubes were removed in the third 
month at the earliest. Kong et al. (29) reported that the removal 
of the silicone tubing earlier than 2 months had a positive effect 
on the success rate. There are also studies reporting that the gran-
ulation tissues around the tube depending on keeping the silicone 
tube for longer than 3 months are among the causes that increase 
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failure (30). In a study emphasizing that the surgical experience 
is another factor affecting the success rate, it was reported that 
the success rate with experienced surgeons was over 94% and it 
fell down to 58% with inexperienced surgeons (31). Mannor and 
Millman (32) reported that the success rate in cicatrized sacs was 
reduced to 29%.

In the questionnaire we employed, it was observed that the rate 
of overall satisfaction with the operation was correlated with 
the functional success rate in both groups. While there was a 
correlation between the success rate and the responses to the 
question of “Which surgery option would you recommend to 
your relatives/acquaintances?” in the END-DCR group, 69.7% 
patients in the EXT-DCR group remained undecided. We 
attribute this to the fact that the END-DCR option was not 
presented to the EXT-DCR group. This is because all patients 
in the EXT-DCR group stated that they could think about if 
they had been given the option of END-DCR. In our study, the 
subject of “recommendation to friend” was found high (96%) in 
the END-DCR group, which is in accordance with the study 
of Ozer and Ozer (12). These results show us the importance of 
presenting alternative surgical techniques to patients. However, 
one of the weaknesses of our study was that laser DCR was not 
presented to the patients because the current hospital facilities 
did not offer it.

Conclusion
As in many publications in the literature, the success rates of 
both surgical methods are similar. Both of these techniques have 
advantages and disadvantages. It is also true that in recent years, 
there has been an increased interest in END-DCR, particularly 
in patients with the fear of scarring. Despite the small number 
of our patients in comparison with the studies in the literature, 
the functional success at the end of the surgery is the main fac-
tor determining patient satisfaction, no matter which method is 
preferred. We believe that it would be more appropriate to leave 
the preference to the patient after offering both surgical options 
to the patients who have operation indication.
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