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Abstract

Aim: To compare theresults of endoscopic endonasal dacryocystorhinostomy (endonasal-DCR) and external dacryocystorhinostomy
(external-DCR) and to evaluate patient satisfaction after the procedures.

Materials and Methods: Patients who underwent dacryocystorhinostomy (DCR) were examined prospectively. Demographic data,
follow-up periods, success rates and complications were recorded. A patient satisfaction questionnaire was used for subjective
evaluation.

Results: The mean age of external-DCR patients was 53.14% 3.41 while it was 52.05 + 2.15 years years in patients who underwent
endonasal-DCR procedure (p=0.074). The follow-up period ranged from 6 to 30 months. The success rates in the endonasal-DCR
and external-DCR operations were 91.1% and 92.3%, respectively. The patient satisfaction was better in the endonasal-DCR as
compared to external-DCR. Compared to external-DCR (17%), none of the endonasal-DCR patients had visible scars. The time it
takes patients to return to daily routine was 12.4 + 2.71 days in external-DCR and, 5.10 + 0.99 days in endonasal-DCR (p<0.001).
Conclusion: Although the success rates are better in external-DCR, the patient satisfaction was significantly higher, and the recovery
times were significantly lower in endonasal-DCR.
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INTRODUCTION

One of the most frequent causes of epiphora, over-watering
of the eye, is obstruction of the nasolacrimal canal.
This most frequently presents itself as dacryocystitis.
The acquired nasolacrimal duct obstruction is mostly
seen in the 6th decade of life, and 4 to 5 times more

including external dacryocystorhinostomy (external-
DCR), endoscopic endonasal dacryocystorhinostomy
(endonasal-DCR) and transcanalicular multi-diode laser
dacryocystorhinostomy (TM-DCR) have been utilized
for the treatment of nasolacrimal canal obstruction.
The objective of surgical treatment is to create a fistula
between the lacrimal sac and the nasal cavity (3). Thus,

frequently in females as compared to males (1).
Etiology of the obstruction commonly involves chronic
inflammation of the lacrimal discharge system (2). The
purpose of treating epiphora is to provide smooth flow
in the tear passage. Surgical provision of the passage
is unavoidable in cases of acquired nasolacrimal duct
obstruction; medical treatment is useless except in
inflamed dacryocystitis cases. Surgical procedures

allowing tears to flow from the lacrimal sac directly to the
nasal cavity without passing through the lacrimal canal
(4). Interventions including endonasal DCR, endonasal
laser DCR, silicon tube intubation, endocanalicular and
translacrimal laser DCR, and balloon catheter dilatation are
used for the treatment of nasolacrimal canal obstructions
(5-9). However, the success rates of these new techniques
are not as high as the success rates of external-DCR and
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endonasal-DCR. Although there are studies comparing
the success rates of external-DCR and endonasal-DCR,
post-operation DCR patient satisfaction and the recovery
time after the operation until full return to daily routine
life were not widely studied. Our objective in this study
is to compare the success rates and the post operation
satisfaction of patients who underwent external-DCR and
endonasal-DCR operations.

MATERIALS and METHODS

Patients who underwent external-DCR and endonasal-
DCR are included in this prospective study. Our study had
institutional review board (approval number of the ethics
committee: 2018-17/8) clearance and was performed in
accordance with the tenets of the Helsinki declaration.
Eighty-six patients, out of which 47 were external-DCR
patients and 39 were endonasal-DCR patients, were
included in the study. Lacrimal drainage systems were
assessed by probing and lacrimal syringing tests. In our
routine procedure, preoperative dacryocystography was
performed to confirm anatomic obstructions. After being
informed on the surgical techniques by the physician, the
patients decided on the operation technique themselves.
Demographic data like age and gender of the patients
included in the study were collected. Patients with

conditions that might affect the healing process (such as
diabetes or collagen tissue disorders), patients missing
regular control visits and patients without regular records
were excluded from the study.

Written consent of the patients whose medical information
used were obtained. During the operation, a wide bone
window was prepared for the insertion of the silicone tube
(Figure 1).

Surgical techniques

In external-DCR, the bone was punched from the junction
of lamina papyracea of the ethmoid and lacrimal bone
beneath the medial canthal tendon under general
anesthesia. Ethmoidal cells between the nasal mucosa
and the lacrimal sac were removed. Lacrimal and Nasal
mucosal flaps were made. A bicanalicular silicone tube
was inserted to anastomose space. Flaps were sutured.

In endonasal-DCR, under general anestesia, nasal mucosa
soaked with adequate vasoconstriction (adrenaline,
1:1000 solutions). The nasal mucosal flab over lacrimal
bone was elevated. A wide lacrimal bone window was
prepared. A lacrimal sac flab was elevated. A silicone
tube was inserted through bone window (Figure 1).

Figure 1. A wide bone window, prepared for inserting a silicone tube a) A wide bone window for inserting silicone tube was prepared
with endoscopic endonasal dacryocystorhinostomy (green arrow) and direct visualization of lacrimal sac (blue arrow), implanted
silicon tube (red arrow), b) Osteotomy was created with endoscopic endonasal dacryocystorhinostomy (green arrow), implanted
silicon tube (red arrow)

Patients were examined preoperatively and postoperatively
on day 1 and months 1, 3, 6, 12 and 24. Proparacaine HCI
(Alcaine 0.5% Sterile Ophthalmic Solution) 5 mg was
administered and then a punctate lavage was applied to
check the status of the nasolacrimal outlet. The silicon
tube intubated during the operation was removed in the
examination visit in the 6th month. The silicon tube was
removed earlier if the epiphora complaints had started

before the 6th month. After checking the nasolacrimal
outlet with lavage, netilmicin sulfate + deksametazon
disodium phosphate (NetilDex eye drop) q.i.d. and
mometasone furoate (Nasonex nasal spray) q.i.d. were
prescribed for two weeks. Surgical failure was confirmed
with the clinical findings (purulent discharge or tearing)
and a negative irrigation test.
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The post operation satisfaction levels of the patients
were evaluated by using a Likert scale questionnaire
that was modified from previous studies (Table 1) (10-
12). Satisfaction questionnaire was applied by an expert
psychiatrist (Z.0) to the patients in every follow-up visit
in the postoperative period. The specialist that performed
operations did not know patients' answers.

Table 1. Questionnaire for patient satisfaction

Satisfaction

Very unhappy (with scar formation on the face and unhealed
wound)

Unhappy (Cured but the result is not as he/she had expected) 2

No idea (neither satisfied, nor dissatisfied) 3
Happy (Expectations have been met) 4
Very Happy (Result is good beyond the expectations) 5

Demographic data of the patients (age, sex, complications
and follow-up periods) postoperative complications,
the level of epiphora, and patients' satisfactions were
evaluated.

Regarding the statistical method, definitive data will be
expressed as mean * SD and percentage. To evaluate
differences between groups, independent t-tests were
used for parametric data and Mann Whitney U-tests were
used for the non-parametric data. Chi-square tests were
used for the comparison of the data of the two groups in
terms of gender and success rate. Independent T test was
used to assess the follow up time. E-PICOS software (New
York) was used for data analysis and p values of <0.05
were considered statistically significant.

RESULTS

In this study, 47 patients who underwent external-DCR
procedures and 39 patients who underwent endonasal-
DCR procedures were evaluated.

The mean age of external-DCR patients was 53.14 + 3.41
while it was 52.05 + 2.15 years in patients who underwent
endonasal-DCR procedure. There is not a statistically
significant difference between these two groups regarding
age (p=0.074). The range of follow-up for the patients
ranged between 6 and 30 months. The mean follow-up
period was calculated as 15 + 2.6 months in the external-
DCR group and 12 + 2.2 months in the endonasal-DCR
group (p<0.01). Of the patients included in the study, 76.8%
were females and 23.2% were males; and there were 34
females and 13 males in the external-DCR group, while
there were 32 females and 7 males in the endonasal-DCR
group. There is not a statistically significant difference
between the two groups regarding gender (p=0.28).
The success rates in external-DCR and endonasal-DCR
procedures was found at 43 patients (91.5%) and 36
patients (92.3%), respectively. No significant differences
were found between the two groups as regards to success
rate (p=0.89). The number of post-End-DCR complications
was found to be smaller than the number of post-external-
DCR complications. The rate of patients with visible scars
on their faces in the 6th month was 17 % (8 patients), in
the external-DCR group, while there were no visible scars
on the face of the patients in the endonasal-DCR group.
Fifty per cent of the scars seen in external-DCR patients
did not bother the patients. However, remaining 50% of the
patients in external-DCR group were distressed. None of
the patients in both groups had extra bleeding. It was seen
that the patient satisfaction was significantly better in
endonasal-DCR in comparison to external-DCR (p=0.02)
[Table 2]. The time elapsed for patients until a return to
their routine lives is shown in Table 3.

Table 2. Frequency of satisfaction scores

External-DCR patients (n)

Sex Male Female
Very unhappy 0 0
Unhappy 0 0
No Idea 0 7
Happy 5 20
Very happy 8 7
Total 13 34

Endonasal-DCR patients (n)

Total Male Female Total
0 0 0 0
0 0 0 0
7 0 0 0
25 3 17 20
15 4 15 19
47 7 32 39

External-DCR: external dacryocystorhinostomy, Endonasal-DCR: endoscopic endonasal dacryocystorhinostomy

Table 3. The time for patients to return to their routine lives

External-DCR patients

Male Female
Time to return to routine lifetime D 2 lzer 2k
days days

Endonasal-DCR patients

Total Male Female Total
12.4+2.71 4.28+0.95 5.28+0.92 5.10+0.99
days days days days

External-DCR: external dacryocystorhinostomy, Endonasal-DCR: endoscopic endonasal dacryocystorhinostomy
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DISCUSSION

The gold standard in the treatment of nasolacrimal
duct obstruction is accepted as the external
dacryocystorhinostomy described by Toti (12). The
popularity of new procedures increased from time to time
because of the worries of patients about scars left on their
faces and also with the purpose of reducing complications
(12).

When the successrates of the external-DCR and endonasal
DCR are compared; Simon et al. reported in a retrospective
cohort study with a mean follow-up period of 7 months,
endonasal-DCR was more successful with a significant
statistical difference (endonasal-DCR 84%, external-DCR
70% P=0.03) (11). In another study, it was found that
the success rates in external and endonasal DCR were
comparable (90% and 88%, respectively) (12). Mishra et al.
(13) also had similar results. Hartikainen et al. (14) found
that endonasal DCR was more successful as compared to
external-DCR based on dacriocystograms. The different
results of the success rates for both operation techniques
may be because of the differences in talents of the
different surgeons. In our study, all operations were done
by the same surgeon and success rates of external-DCR
and endonasal-DCR were 91.5% and 89.8%, respectively,
but there were no significant differences between the two
groups. Also, in endonasal-DCR groups, we preferred to
open a wide bone window by using an osteotome (Figure
1). We thought that it could increase our operational
success in endonasal-DCR group.

The main reason for dissatisfaction in the patients that
underwent DCR operations were post-operative relapse,
inflammation, infection, scarring, and hospitalization time.
Punctum injury and increased canalicular inflammation
were not seen in any of the patients in our study. However,
punctum injury related to the silicone tubes has been
reported in the literature (10). Beigi et al. (15) have shown
in their animal experiments that the silicon tube intubation
did not increase canalicular inflammation. There is no
consensus on the use of intubation with a silicon tube in
DCR. We applied the silicon tube intubation to all patients
in both groups and removed the silicon tube during the
control visit in the 6th month.

Complications related to external-DCR are scarring due to
skin incision, wound infection, ectropion secondary scar
formation and deformation of the medial canthus ligament
(16). In our study, ectropion secondary scar formation was
not seen in any of the groups. Devoto et al. reported that
the scars after external-DCR were invisible in 44% of the
patients 6 months later, and the minimal scar remained in
47% of the patients and the medium-level scar remained
in 9% of the patients (17). Ibrahim et al. (18) preferred the
endonasal approach based on the results of their study
revealing no scars, no bruising, and no swelling in the
eyelids despite the high success rate in external-DCR
group. In our study, while some of the patients in external-
DCR (17%) had some scars, none of the endonasal-DCR
patients had a visible scar in the 6th month.

Somuk et al. (10) reported that there were no statistically
significant differences in terms of operation success
and patient satisfaction between external-DCR and
endonasal-DCR groups. In our study, there was no
statistically significant difference in operation success but
satisfaction from the operation was significantly higher in
endonasal-DCR group. High satisfaction is probably the
result of the short follow up period in endonasal-DCR
group. Also, contrary to Somuk's study, our study was a
prospective study, all operations were performed by the
same specialist and patients' satisfaction was evaluated
by a psychiatrist other than the surgeon. This could be
important because patient's satisfaction answers could
change when the satisfaction scale is performed by the
surgeon.

The main shortcoming of our study is that the follow up
times are different. But, our study has a lot of strengths.
The main strengths of this study are that all patients
were operated on by the same surgeon and patients’
satisfaction was assessed by an expert psychiatrist.
Other strengths were being prospective in nature and
having a large number of participants. This study adds to
the current literature by including the recovery times of the
patients and the patient satisfactions with regards to the
different types of DCR surgery.

CONCLUSION

After endonasal-DCR operations, the period until patients
return to routine life was significantly shorter and patient
satisfaction was significantly higher when compared with
external-DCR operations. With this study, we hope to draw
attention to patients' worries about DCR operations. Other
techniques should be studied in further studies.
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