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ABSTRACT

Aims: To evaluate etiological factors for unsuccessful Dacryocystorhinostomy (DCR) surgeries and
surgical outcome after revisional endoscopic endonasal dacryocystorhinostomy (Re-EEDCR)
surgery.

Study Design: Retrospective study.

Place and Duration of Study: Department of Oculoplastic surgery, Tilganga Institute of
Ophthalmology, between December 2017 to November 2019.

Methods: All the consecutive cases of previously failed DCRs who underwent revisional
endoscopic endonasal DCR under local anesthesia were included. Patients’ medical records were
reviewed for demographic profile, pre and intra-operative endoscopic findings during revisional
surgery, post, the outcome of surgery. The potential causative factors for unsuccessful DCR were
assessed and the surgical outcome of Re-EEDCR was evaluated.

Results: A total of 15 patients, 13 (86.7%) female and 2 (13.3%) male with failed DCR, who had
undergone revisional En-DCR were evaluated. The mean age at revisional surgery was 40.53
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complications.

management of unsuccessful DCR surgery.

+15.88 (range, 18-74 years). The mean duration from primary to Re-EEDCR was 19.93+31.73
months (range, 1-120). The most common causes attributed to a failure of unsuccessful DCR was
intranasal adhesion 9(60%) followed by the inappropriate site of ostium 8(53.3%), inadequate
marsupialization of sac 6(40%), granuloma formation 2(13.3%), and inadequate ostium site (6.6%).
The overall success rate was 93.3% (14/15) without any important intra or postoperative

Conclusion: The most common cause for failed DCR was intranasal adhesions. A revision surgery
with endoscopic endonasal approach under local anesthesia can significantly reduce overall
surgery time and avoids the risk of further skin scarring. It is a safe and an effective option in the

Keywords: Endonasal Endoscopic DCR; Unsuccessful DCR; Failed DCR; Revision DCR; Local

anesthesia.
1. INTRODUCTION

External Dacryocystorhinostomy (Ex-DCR) is a
gold standard surgical procedure in the
management of nasolacrimal duct obstruction.
The Ex-DCR procedure involves removal of
nasal bone overlying the lacrimal sac and
creating an anastomosis between lacrimal and
nasal mucosa leading to free flow of tear from
common canaliculi to the nasal cavity. Despite
the high reported success rate among Ex-DCR
which ranges between 63% to 97% [1-3],
epiphora recurs among unsuccessful Ex DCR
surgery patients. When Ex-DCR surgery proves
to be unsuccessful, it can lead to significant
dissatisfaction =~ among  patients.  Different
available practices for revision of unsuccessful
Ex-DCR are revision with Ex-DCR, endoscopic
endonasal DCR(EEDCR), and trans canalicular
diode laser-assisted revision. Revision with Ex-
DCR can be challenging access to anastomosis
site due to preexisting scaring, additional skin
scar, and prolonged duration of surgery.
Similarly, trans canalicular diode laser-assisted
revision may not be accessible or cost-effective
for developing countries. Since bone osteotomy
is usually performed in a reasonable amount in
Ex-DCR and to avoid scar tissue to access the
anastomosis site, endo-nasal endoscopic guided
DCR revision with local anesthesia can be a
good alternative surgery in addressing both bony
ostium, lacrimal sac, and adhesions from the
nasal side [1,4-10].

Many factors may be responsible for the failure
of Ex DCR surgery, leading to the inadequate
opening of the bony ostium, inappropriate site of
the ostium, inappropriate marsupialization of
lacrimal sac, development of intranasal adhesion
over surgical site obstructing tear flow and nasal
mucosal granulations [3-9].
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To our knowledge, there is no literature providing
information on this novel approach in the revision
of unsuccessful Ex-DCR using endoscopic
guided DCR surgery under local anesthesia,
though the same procedure under general
anesthesia has been explained previously. The
purpose of this study is to evaluate the
anatomical and physiological success rate of
endoscopic DCR revision in unsuccessful Ex-
DCR.

2. METHODOLOGY
This is a hospital-based, consecutive,
retrospective study among patients who
underwent revision DCR surgery via endoscopic
endonasal approach under local anesthesia for
anatomical unsuccessful external DCR surgeries
from Dec 2017 to Nov 2019. Patients who failed
to complete 6 months’ follow-up, incomplete
records, and revision of unsuccessful DCR
through external DCR approach were excluded
from the study. Among the total 15 eligible study
patients during the study period, 11 patients'
previous surgery was performed at our hospital,
and 4 patients had surgery outside our hospital
as per our electronic medical records. Patient
records were reviewed for demographic profile,
finding of endoscopic nasal examination before
surgery, intraoperative notes during revision,
post-operative events, the outcome of surgery.
The potential cause for failure of previous DCRs
was assessed based on pre-operative
endoscopic evaluation and intraoperative notes
during revision surgery.

The success of the surgery was defined as the
subjective complaint of complete resolution of
epiphora and patent lacrimal passage on the
syringing test. Inadequate osteotomy was
defined as bone removal within which the tear
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sac including its fundus is incompletely exposed.
Inappropriate  ostium location or ostium
malposition was defined as limited osteotomy,
which is localized inferiorly, anteriorly, or
posteriorly about the interior common opening.
Inappropriate sac marsupialization was defined
as failure to attain full-thickness sac wall cut
along its entire length and failure to reflect the
lacrimal sac flaps noted intraoperatively.

All the revision surgeries were done by a single
senior oculoplastic surgeon under local
anesthesia. Patients were subjected to a nasal
spray of 10% Adrenaline solution on the
operating nostril and nasal packing with ribbon
gauge containing Oxymetazoline 0.05% plus
Adrenaline 1:1000 thirty minutes before surgery.
After a standard method of cleaning and draping
the surgical area, endoscopic nasal evaluation
was performed using a 4mm, 0-degree
telescope. Additional local anesthesia (2%
Lidocaine with Adrenaline 1:10,000 plus 0.5%
Bupivacaine) was infiltrated into the lateral wall of
the nose, middle turbinate, nasal septum, and
externally over anterior ethmoidal nerve through
transcaruncular route and infraorbital nerve
block. After meticulous evaluation of the nasal
cavity, all appropriate surgical steps were
adopted as per the need of the existing condition.

A power drill was attempted and used whenever
needed and possible. After excising the scar
tissue obstructing the tear drainage area and
removal of remnant nasal or lacrimal flaps, a
silicone tube was placed and secured with
Watzke sleeve borrowed from Vitreo-retina unit
into the lacrimal drainage system. Finally, before
the nasal pack is applied, injection triamcinolone
0.2 -0.4ml is injected around the nasal mucosa
around the bony ostium and the nasal pack was
removed after 24 hours. The patient was
discharged the same day of surgery with post-

operative oral antibiotics and topical antibiotic -
steroid eye drop four times a day for 1 week. The
patient was advised to follow up visit after 1
week,1 month,3months, and 6 months of
surgery. After a week, each patient was
evaluated for subjective symptoms of epiphora
and prescribed with only topical antibiotics eye
drop four times a day till the silicone tube was
removed. Each patient was evaluated for the
anatomical success of surgery at 3 months after
silicone tube removal and 6 months of surgery by
irrigating the lacrimal drainage system using
saline in a 20 G cannula.

Data were entered into a customized datasheet
in Microsoft Excel and analyzed using Statistical
Package for Social Sciences version 20 (SPSS,
Inc. Chicago, IL, USA).

3. RESULT

A total of 15 revisions of endo-nasal endoscopic
DCRs were performed over the study period. The
mean age of surgery was 40.53 +15.88 (range,
18-74 years). Of the15 patients, 13 (86.7%) were
female and 2 (13.3%) male with a male: female
ratio of 1: 6.5. Out of the total, 9 (60%) revision
DCR was performed on the left side and 6 (40%)
right side. The majority of cases 11(77.3%) had
previously undergone Ex DCR in our institute
whereas 4(26.7%) cases were referred from
elsewhere for revision surgery. Among 2 cases
who underwent multiple attempts of external
DCR, 1(6.6%) had undergone Ex-DCR twice
elsewhere before referral and, the other case 1
(6.6%) had undergone revision Ex-DCR at our
institute. The mean duration from first DCR
surgery to revision endoscopic DCR was
19.93+31.73(range, 1-120 months). The baseline
characteristics of previously failed DCRs are as
shown in Table.1.

Table 1. Baseline characteristics of failed DCRs

Characters
Mean age Years * SD (Range) 40.53 +15.88 (18-74 years).
Gender Male 2/15(13.3%)
Female 13/15(86.7%)
Laterality Right 6/15(40%)
Left 9/15(60%)

Previous DCR Surge

Study Center 11(77.3)

Elsewhere 4(26.7%)

Mean duration of unsuccessful DCR to revision En-DCR

19.93%£31.73(1-120 months)

Months * SD (Range)
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Intraoperative endoscopic evaluation among
unsuccessful DCR surgeries in our study
revealed most frequent etiological factors
responsible for unsuccessful DCR surgeries as
intranasal adhesion in 9(60%) cases followed by
the inappropriate site of ostium 8(53.3%) and
inadequate marsupialization of sac 6(40%). The
Fig. 1. lllustrates the various etiological factors
for failed DCR. Of the 11 (73.3%) patients with
more than one cause, 9 (60%) had 2, and 2
(13.3%) had 3 causes whereas 4(26.7% had a
single cause.

There were no important intra or postoperative
complications except mild epistaxis on day 1 of
surgery. Some of the patients in our study had
complained of watering during 1st week of
surgery which gradually stopped within one
month of follow-up. The functional and
anatomical success rate was found to be
93.3%(14/15). Only, 1 patient out of 15 patients
(6.7%) had complaint of post-operative watering
since day 1 that persisted even at 6-months and
regurgitation of clear fluid from opposite punctum
noticed on syringing test at 6 months. The
reason for unsuccessful in revisional En-DCR
was found to be re-adhesion of intranasal tissue
at common The anatomical success and failure
rates are as shown in Table 2.

‘6.6

133

40

53.3

4. DISCUSSION

Dacryocystorhinostomy is the most effective
surgery for creating an anastomosis between the
lacrimal sac and nasal cavity bypassing the
nasolacrimal duct. The failure rate of Ex-DCR is
reported very low in our previous study [11].
However, it's very useful to identify the causative
factors for the failure of DCR for planning re-
operation or further management. We reviewed
15 previously failed Ex-DCR patients comprising
13(86.7%) female and 2(13.3%) male with a
male: female ratio of 1:6.5 in which 9 (60%) were
left-sided DCR. The majority of patients in our
study were female like other studies 83.3%
female [12], 92.15% [9], 77.5% [13], 62% [5],
66.7% [14]. The female preponderance in our
study is due to a higher incidence of nasolacrimal
duct obstruction in females owing to narrower
nasolacrimal canal diameter.

The present study reported the mean age at the
time of revisional surgery 40.53 115.88 years
(range of 18-74) which is similar to 37.19 + 13.62
years in a study [8]. However, the higher mean
age of presentation was reported as 59.0 £+ 15.6
years [5], 61 years [12],64 years [7], and 48.95 £
12.59 years (range, 19-69) years [13] and 46.9

Intranasal adhesion

Inappropriate ostium
site

Inadequate
marsupialization of sac

Granulation tissue

m [nadequate ostium
size

Cheese wiring

Fig. 1. Etiology of unsuccessful DCR surgeries

Table 2. Surgical outcome of revisional endoscopic endonasal DCR surgeries

Characters Number Percentage (%)
Success 14 93.3
Failure 1 6.7
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14.1 years [15]. Similarly, the mean duration from
primary Ex-DCR to revisional endoscopic DCR
was 19.93+31.73months (range, 1-120 months)
which is similar to 21.2 months (range, 548
months) in the previous study [12] and
inconsistent with findings 3 years [5] and 6.5+ 5.7
years [15].

There are several anatomical and functional
factors responsible for the failure of external
DCR. In our study, intranasal adhesion (60%)
was most common followed by the inappropriate
site of ostium (53.3%), inadequate
marsupialization of sac (40%), granuloma
formation at common canaliculi opening (13.3%),
inadequate size of ostium (6.6%) and cheese
wiring (6.6%). The intranasal adhesion (30%),
inadequate size of ostium (12.3%), septal
deviation (12.3%), and granuloma (9.2%) are
also reported as common causes of failure in the
study [16] analyzing of 65 failed DCRs which are
consistent with our findings. The higher
frequency of intranasal adhesion, inappropriate
site, and size of ostium in our study is due to
inadequate visualization of the nasal cavity and
the learning curve of an inexperienced surgeon.
However, inappropriate ostium site was reported
as the most common causes for failure in 81.5%
of cases [9], 83% [17], and 53.7% [18] followed
by inappropriate marsupialization of lacrimal sac
60.2 % [8]. The results of our study with regard to
granuloma formation at the ostium site (13.3%)
are consistent with the previous studies [19-21].
Of the 11(73.3%) patients with multifactorial
cause, 9 (60%) had 2 and 2 (13.3) had 3 causes
whereas 4(26.7%) had single causes for failed
DCR which is inconsistent with 52.2% of patients
with more than one cause, 36.5% had 2, and
15.7% had 3 pathologies reported in the
literature [15].

In order to achieve a higher success rate of
revisional endoscopic DCRs, we performed
some adjunctive procedures intraoperatively with
a magnified endoscopic view. Excess mucosa
and scar tissue were carefully resected with a
special punch to prevent fibrosis of the ostium in
the future. An additional procedure like partial
middle turbinectomy was performed in 1 case
and the ostium was optimized in location and
size with removing the obstructing bone in most
cases. Granuloma tissue encountered
intraoperatively in 2 cases was excised and
hemostasis was maintained with electrocautery.
We routinely used silicon tubes in all of our cases
as they were previously failed DCR and on top
with belief that silicon stent is required in a
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technique where adjacent flaps of the lacrimal
sac and nasal mucosa are not sutured. However,
the use of DCR tube is considerable controversy
in accordance with relevant literature in which
some authors claim best results with the use of a
tube [22,23] whereas others believe in the
formation of granuloma tissue, discomfort, and
extra cost with DCR tube [24,25]. The duration of
DCR tubing is another controversy, however, we
kept the tube for 3 months to ensure the
permeability of the new draining pathway during
the postoperative healing period [21].

Some of the patients in our cases had
complained of watering till 1 month of surgery
which gradually resolved till 3 months of follow-
up. One patient had epistaxis on POD 1 which
was resolved with nose packing with ribbon
gauze soaked with Adrenaline 1:1000 and
Oxymetazoline 0.05%. However, 1 patient had
persistent watering till the end of 6 months of
revisional surgery. We observed regurgitation of
clear fluid from opposite punctum on syringing
performed at 3 and 6 months of follow-up. We
observed the presence of intranasal adhesion
and considered a failed revision endoscopic
DCR. He was then advised for revision En-DCR
but Covid pandemic started and he lost to follow-
up thereafter. The rest of the patients were free
of symptoms and patent on syringing at 3- and 6-
months follow-up visits. Based on the clinical
features, symptoms free, and a patent on
syringing at 6 months after surgery, the
anatomical as well as the functional success rate
in the current study was estimated to be
93.3%(14/15). However, the reported success
rate of revisional endoscopic DCR is between 75
% to 85% in the literature. [13,26]

The higher success rate in our study is similar to
that reported in various studies 90% [21], 91.3%
[12], 98.8% [27], and 89% [28]. Despite the use
of only local anesthesia among revision of
unsuccessful DCR by endonasal endoscopic
DCR, we observed a higher success rate among
our study patients which might be due to
meticulous pre-operative endoscopic evaluation
of the previously operated site and entire nasal
cavity, careful handling of the mucosal lining of
the nasal cavity, and creating appropriate site
and size of ostium among our study population.
The use of local anesthesia in our study avoided
the long surgery schedule queue for patients,
need for general anesthesia, cost, and morbidity
associated with general anesthesia. And at the
same time, the endonasal endoscopic approach
lets us quicker access to the appropriate surgical
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site thereby significantly reducing overall surgery
time and avoiding further skin scars.

6. CONCLUSION

The most common cause for unsuccessful DCR
surgery was found to be intranasal adhesions in
our study. Based on this fact, External
Dacryocystorhinostomy is merely a time-
consuming and more invasive procedure than
approaching the problem from the nasal side. A
revisional endoscopic endonasal DCR under
local anesthesia can significantly reduce overall
surgery time and avoids the risk of further skin

scarring in addressing unsuccessful DCR
Surgery. Our study results demonstrated that the
endoscopic endonasal DCR under local

anesthesia is a safe and an effective option in
the management of unsuccessful DCR surgery.
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