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A B S T R A C T

Background: Dacryocystorhinostomy (DCR) is a procedure to restore the flow of tears into the nose from the
lacrimal sac when the nasolacrimal duct obstructed. This study aimed to compare the success rates of two
different techniques in endonasal endoscopic DCR; namely single and double mucosal flap techniques.
Material and methods: A nonequivalent quasi-experiment design was used in this study. Retrospectively, patients
underwent endoscopic DCR for primary nasolacrimal duct (NLD) obstruction were included. Patients were di-
vided into the single-flap technique and the double-flap technique groups. Success was defined as the
achievement of patency of the NLD throughout the period of follow-up with significant improvement in epi-
phora.
Results: Overall, 77 cases were included in the final analysis. Mean age was 41 years and 60% were female.
Forty-six cases underwent the single-flap technique and 31 cases underwent the double-flap technique.
Recurrence of NLD obstruction occurred in 11 (23.9%) cases in the single-flap group and in only one case (3.2%)
in the double-flap group.
Conclusion: The modified double-flap technique for primary NLD obstruction resulted in less recurrence com-
pared to the single-flap technique. Creating double flaps to cover any exposed lacrimal bone may reduce the rate
of postoperative adhesions over the nasolacrimal duct ostium.

1. Introduction

Dacryocystorhinostomy (DCR) is a surgical bypass procedure that
creates an anastomosis between the lacrimal sac and the nasal mucosa
via a bony ostium. It is commonly indicated in cases of nasolacrimal
duct (NLD) obstruction. It can be performed externally through a skin
incision or internally through the nasal cavity with or without endo-
scopic visualization [1].

Many reports have comparatively studied the external and en-
donasal DCR approaches. Most have demonstrated that despite the
advantages and disadvantages inherent in each approach, both can be
considered acceptable alternatives as they had similar success rates and
surgical outcomes with minimal complications [2–5]. Despite endo-
scopic DCR being more commonly practiced nowadays, only a few
studies have compared the success rates for different surgical

techniques used in this procedure.

2. Material and Methods

A nonequivalent quasi-experiment design was used in this study.
Patients were divided into two comparison groups based on the surgical
technique used: a single-flap technique versus a double-flap technique.
Retrospectively, data collected from charts included patient demo-
graphics, surgical notes, and postoperative success rates.

We received approval from the institutional review board at our
university-based tertiary hospital to conduct the study. In addition,
permission was granted to review data of patients who underwent en-
doscopic DCR for primary NLD obstruction, between January 2016 and
December 2018. In addition, this study was registered into the Research
Registry and conducted in accordance with the declaration Helsinki.
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Eligibility criteria included all patients who had epiphora with or
without purulent eye discharge. The diagnosis of NLD obstruction was
confirmed by the ophthalmologist. Males and females, regardless of
age, were included in the study. Exclusion criteria included incomplete
medical records, follow up period of less than 1 year postoperatively,
history of previous DCR surgery, and the indication for the DCR not
being primary NLD obstruction; including secondary obstructions due
to trauma or radiation, lacrimal sac abscesses, or nasolacrimal infec-
tions.

The diagnosis of NLD obstruction was confirmed by the ophthal-
mologist by probing and irrigation and the exclusion of the other eye
disease that may result in similar symptoms. After removal of the DCR
tube, success was defined as the achievement of patency of the NLD
throughout the period of follow up as confirmed by probing and irri-
gation. Furthermore, the patient reporting the disappearance of epi-
phora. The recurrence of NLD obstruction was documented when the
patient reported epiphora again with the ophthalmologist verifying
obstruction of the NLD by probing and irrigation. Endoscopic DCR was
performed in all patients with the collaboration between an ENT sur-
geon and an ophthalmologist at the hospital.

The surgeons started with a single flap technique and noticed the
recurrence rate is relatively high (almost quarter of the cases); the de-
cision was taken to do the surgery for the other group with the double
flap technique.

The procedure for the single-mucosal flap technique included
raising up the nasal mucosal flap above the axilla of the middle turbi-
nate by 8–10 mm until a junction between the lacrimal bone and the
frontal process of the maxilla is established (Fig. 1). Next step is to
remove the lacrimal bone and expose the entire lacrimal sac. From this
point, a Kerrison type Hajek Koeffler is used to complete the removal of
the more resistant bone portion of the lacrimal fossa of the maxilla,
with the assistance of the drill over the thick part of the bone, without
damaging the lacrimal sac (Fig. 2). Then, the ophthalmologist starts in
dilatation of the upper and lower puncta and insertion a probe until
touching the exposed lacrimal sac. At this point, a longitudinal incision
is made in the lacrimal sac by a keratotomy knife (Fig. 3). After the DCR
tube has been inserted by the ophthalmologist, part of the mucosal flap
is resected at the site of the DCR tube exit [7]. The remaining part of the
mucosal flap is repositioned to the lateral wall to ensure not to keep any
exposed bone, and the upper part of the mucosal flap can be reposi-
tioned on the axilla of the middle turbinate, when applicable, to cover
any remaining bone to this level. In the double flap technique, the
surgeon proceeds with the same steps done in the single-flap technique
by meaning of elevating the lateral mucosal flap, removing the lacrimal

bone, exposing the entire lacrimal sac and creating a longitudinal in-
cision in the sac and trimming part of the mucosal flap at the exit site of
the DCR tube. The procedure to be added in the double-flap technique
is to create a second flap in the lacrimal sac.

The second flap is elevated from the lacrimal sac at the site of the
DCR tube exit after the previously made longitudinal incision in the
lacrimal sac, then, two incisions are made anteriorly, and two incisions
are made posteriorly. The posterior flap of the sac is reflected poster-
iorly, and the anterior flap is reflected anteriorly to achieve marsu-
pialization of the lacrimal sac into the nasal cavity (Fig. 4). The pos-
terior flap of the lacrimal sac will be in direct contact with the mucosal
flap initially made (Fig. 5). The upper part of the mucosal flap can be
repositioned on the axilla of the middle turbinate, when applicable, to
cover any remaining bone to this level. The mucosa that covers the wall
of the agger nasi can also be juxtaposed to the medial wall of the la-
crimal sac flap (Fig. 6). The flaps are finally fixed by applying gel-foam.

All patients were discharged home on the same day of surgery with
prophylactic oral antibiotic and without steroid nasal spray. The first
follow up visit was scheduled at 1 week after surgery. At the 3-month
visit the DCR tube was removed at the outpatient clinic. For cases who
had a recurrence of NLD obstruction, revision surgery was scheduled
and the NLD tube was kept in place for at least 6 months post-
operatively.

Using Chi-Square test to calculate sample size based on alpha
level = 0.05, power = 0.80, and a moderate effect size = 0.33, the

Fig. 1. The first flap consists of the lateral nasal wall mucosa covering the la-
crimal bone (black star).

Fig. 2. Exposed lacrimal sacafter removing the lacrimal bone (black star).

Fig. 3. The second flap is created in the lacrimal sac using a keratotomy knife.
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minimum needed sample size was 72 cases [6]. The sample size in this
study was 77 cases. The study was conducted at a university-based
tertiary center over 5 years, between January 2016 and December
2018.

3. Results

The mean age for the 77 participants was 41.6 years (SD = 20.5),
52 of them were female (67.5%). The mean time for the 12 cases who
had a recurrence or follow up was 21.6 months (SD = 8.4). The single-
flap technique group had 46 patients (60%) with a mean age of 40.3
years (SD = 23.4) and a mean follow up of 22.2 months (SD = 8.5).
The double-flap technique group had 31 patients with a mean age of
43.3 years (SD = 15.4) and the mean time for follow up at 20.7 months
(Table 1).

Recurrence of NLD obstruction occurred in eleven cases (23.9%) in
the single-flap group compared to one case (3.2%) in the double-flap
group (Fisher's Exact Test = 6.024, p = 0.022). The 12 patients from
both groups who had a recurrence of the condition underwent revision
surgery. 3 patients (27.3%) from the single-flap had a recurrence of the
condition for the second time. The patient in the double flap did not
have a second recurrence of the condition. There were no significant
differences in age (p = 0.818), gender (p = 0.128), or the side of the
flap (p = 0.814) among groups (Table 2).

4. Discussion

The first endonasal endoscopic technique used in our study is de-
scribed as a single mucosal flap technique, where a lateral wall mucosal
flap is elevated to expose the lacrimal sac by removing the lacrimal
bone. With the ophthalmologist passing the DCR tube, the lacrimal sac

Fig. 4. The lacrimal sac flap is opened as a “window” by reflecting the posterior
part posteriorly (black dot) and the anterior part anteriorly (white dot).

Fig. 5. Trimming of the mucosal flap.

Fig. 6. Repositioned flaps.

Table 1
Descriptive statistics for the study variables (N = 77).

Variable N %

Age (Mean = 41.56, SD = 20.51)
Range (1–80 years)

Gender
Male 25 32.5
Female 52 67.5

Flap side
Right 36 46.8
Left 41 53.2

Flap number
Single 46 59.7
Double 31 40.3

Recurrence
No 65 84.4
Yes 12 16.6

Table 2
Comparison on single versus double flap with sample characteristics.

Flap Test statistics
χ2

p-value

Single Double

Gender % % 2.313 .128
Male 18 72.0 7 28.0
Female 28 53.8 24 46.2

Recurrence
No 35 53.8 30 46.2 Fisher's Exact Test = 6.024 .022
Yes 11 91.7 1 8.3

Flap side
Right 21 58.3 15 41.7 .056 .814
Left 25 61.0 16 39.0

Age
1-46 24 58.5 17 41.5 .053 .818
47-80 22 61.1 14 38.9
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is opened longitudinally without creating a flap within the lacrimal
wall.

In contrast, endoscopic DCR by the double flap technique is based
on creating two flaps. In addition to elevating the mucosal flap over the
lacrimal bone, an additional flap in the lacrimal sac is created. Both
flaps can be used to cover any exposed bone after the passage of the
DCR tube by the ophthalmologist. The upper part of the mucosal flap
can be repositioned on the axilla of the middle turbinate and the mu-
cosa that covers the wall of the agger nasi will also be juxtaposed to the
medial wall of the lacrimal sac flap. It is believed that with the use of
such measures, leaving any exposed bone can be minimized or avoided,
therefore improving postoperative healing [8]. Since re-closure of the
nasolacrimal stoma is commonly due to aberrant healing with granu-
lation tissue and synechiae after endoscopic DCR [9], it seems probable
that mucosa-sparing techniques may offer better success rates.

Another important benefit of the double flap technique is enhancing
better healing at the stoma site and prevention of granulation tissue and
epithelialization. Thus, this may lead to a reduction of the chance of
blockage of the new stoma, which explains the higher success rate of
the double flap technique versus the single flap technique. In addition,
the double flap technique enhances a better ostium opening.

Indeed, in our double-flap cohort, where we attempted to cover any
exposed bone by mucosal tissue during surgery, the posterior flap of the
lacrimal sac will be in direct contact with the mucosal flap initially
made, and excessive healing reactions may have been minimized or
avoided, that will guarantee a good newly formed orifice for the DCR,
resulting in a significantly lowered recurrence rate compared to the
single-flap cohort.

Mucosa-sparing techniques in endoscopic DCR have been re-
commended in other studies. A modification to a technique described
by Tsirbas and Wormald in which the nasal mucosa is preserved and
brought in contact with the lacrimal mucosa has been described [10].
The authors report that leaving an epithelialized surgical site at the end
of the operation may prevent the closure of the ostium and leads to a
high success rate comparable with that of external DCR [11]. Peng et al.
reported another modified preserved nasal and lacrimal mucosal flap
technique that was simple and safe and offers effective coverage of the
bare bone around the opened sac and provided a similar or even better
clinical outcome compared with the other routine treatment techniques
used for NLD obstruction [12]. Similarly, another recent article em-
phasized the importance of minimizing bone exposure in endoscopic
DCR by describing a novel bi-pedicled interlacing mucosa-sparing flap
technique. They report 100% anatomical patency rate in 55 patients
[13].

Although the benefits of mucosal preservation and bone coating
endoscopic DCR have also been demonstrated in systematic reviews,
studies that have a cohort with mucosa-sparing technique in direct
comparison with other cohorts are in shortage. In a large meta-analysis,
a systematic review of randomized clinical trials with evidence relating
to the preservation of mucosal flaps in DCR surgery between 1970 and
2015 was conducted. After applying the acceptance criteria, two ran-
domized control trials and three comparative studies, with the best
available evidence being at level 1B, were included in analysis. The
authors conclude that there is a trend towards improved outcomes and
reduced granulation in groups where nasal mucosal and lacrimal flaps
were preserved. However, this may not be clear-cut evidence as only
two studies have shown a statistically significant benefit of such a
technique [9].

To the best of our knowledge, our current study is the first to di-
rectly compare the success rate of two distinct techniques with different
utilization of the nasal or lacrimal mucosa in endoscopic DCR for NLD
obstruction. We have found that maximizing coverage of any bare-bone
by utilizing the double-flap technique where two mucosal flaps, one
nasal and one lacrimal, are created and used, has a clear benefit over
the classical single-flap technique which utilizes one nasal flap only.
This superiority was reflected by the significantly higher success rate in

the double-flap cohort compared to the single-flap cohort in our report.
Limitations to our study include lack of randomization of the pa-

tients to the two treatment arms. Nonetheless, several points of strength
in our study can be mentioned including a standardized diagnostic
approach for detection of NLD patency or obstruction including ob-
jective (by probing and irrigation) and subjective (symptoms including
epiphora) methods, standardized surgeon, surgical settings, and tech-
niques in endoscopic DCR, extended follow up for the patients of at
least 12 months after surgery to detect any recurrence of the condition
and a reasonably high number of cases in our cohorts.

5. Conclusion

Creating double flaps to cover any exposed lacrimal bone may re-
duce the rate of postoperative adhesions over the nasolacrimal duct
ostium. A larger body of evidence on the clinical outcomes and com-
plication rates of different methods used in endoscopic DCR is needed.
Larger and controlled randomized trials that compare these approaches
as well as studies of innovation and novel techniques that may advance
our progress in treating primary NLD obstruction and improve results in
our patients, are warranted.

This study was conducted according to the Strengthening the re-
porting of cohort studies in surgery (STROCSS) 2019 Guideline [14].
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