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Abstract

Background: Dacryocystorhinostomy (DCR) describes
the creation of afunctional pathway from the canaliculi into
the nose through creating an osteotomy and opening the
nasolacrimal sac into the nose. It can be performed viaan
external or endonasal approach.

Aim of Study: To evaluate the outcomes of external DCR
by using two different patterns of flap anastomosis; one only
with anterior flap anastomosis and the other with both anterior
and posterior flap anastomosis.

Material and Methods: We followed the PRISMA state-
ment guidelines Error! Bookmark not defined during this
systematic review and meta-analysis preparation. All steps
were performed according to the Cochrane handbook of
systematic reviews of intervention.

Results: Theinitial search resulted in 468 articles from
five databases including PubMed, Cochrane, Scopus, Web of
Science (WOS), Embase, and Science Direct. A total of ten
studies were finally included for the final qualitative synthesis
and the quantitative analysis. We identified ten studies com-
paring double anterior and posterior mucosal flaps anastomosis
versus single anterior mucosal in the surgical procedure of
external dacryocystorhinostomy. The included studies focused
on the outcomes of postoperative success rate, post-operative
failure rate, perioperative complications including I ntraoper-
ative bleeding, Nasal mucosal tear, and Cheese wiring of
punctum, we also focused on the postoperative bleeding score,
Epiphora score, patency score, wound gaping, recurrence,
mean surgical time, and the risk of watering eye.

Conclusion: There was no difference in surgical success
between single/double flap applications performed in external
DCR operations. Also, Success rates were comparable between
both techniques, and that the posterior mucosal flap has no
role in the outcome of external DCR. Single flap anastomosis,
external DCR can be implemented as a standard technique,
without significantly compromising the final success rate.
Anterior suspended flap external DCR isasimple, safe
technique with a very high success rate and a satisfactory
surgical time. No significant difference in terms of recurrence
is seen in comparison to two flap anastomosis. Future rand-
omized controlled trials (RCTs) with uniformity of the surgical
components are warranted to validate these findings.
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I ntroduction

THE preocular tear film is essential for the phys-
iological and optical function of the eye it protects
and lubricate the ocular surface, alowing for con-
sistent clarity of vision. It isdrained through the
puncti, passing by the canaliculi into the lacrimal
sac and finally through the nasolacrimal duct to
drain into the inferior nasal meatus [1].

Nasolacrimal duct obstruction (NLDO) isthe
commonest disorder of lacrimal system. One study
found an annual incidence rate of 20.24 people
with NLDO per 100,000 with higher prevalance
among older people and women. The male to fe-
male ratio was about 1:3 due to the smaller diameter
of the bony nasolacrimal canal and the mean age
60 years[2].

NLDO can be congenital or acquired, Aquired
NLDO can be classified as either primary acquired
nasolacrimal duct obstruction (PANDO) when it
isidiopathic or secondary acquired lacrimal duct
obstructions (SALDO) when it is secondary to
various etiologies[3].

NLDO prevent the normal flow of the tears.
The commonest symptoms and signs of NLDO are
epiphora, regurge through the puncti and swelling
of the lacrimal sac. Epiphora (which isacommon
ophthalmologic problem) due to NLDO will cause
blurring of vision due to retained altered tear
meniscus, mucopurulent discharge and eczema of
the lower lid skin in chronic cases leading to
cicatricial ectropion which in turn exacerbate the
symptoms of epiphora [4].

Untreated epiphorawill lead to acute or chronic
dacryocystitis associated with inflammation in the
surrounding area [5].
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Conservative treatments only achieve temporary
relief of symptoms, thus surgery is the treatment
of choice6].

Dacryocystorhinostomy (DCR) is the surgical
treatment of choice for primary acquired NLDO.
The aim of performing a DCR isto create afistula
between the nasolacrimal sac and the nose, thus
bypassing any obstruction and allowing passage
of tears directly into the nose by means of creating
an osteotomy and opening the nasolacrimal sac
into the nose. It can be performed via an external
or endonasal approach [7].

The traditional procedure and still agold stand-
ard for the treatment of nasolacrimal duct obstruc-
tion is the external -approach dacryocystorhinosto-
my (DCR) was first described at the beginning of
the 20th century by the Florentine professor of
otolaryngology, AddeoToti in 1904 in the Italian
literature, and later modified by Dupuy-Dutemps
and Bourguet. Whom introduced the technique of
anastomosing lacrimal and nasal mucosal flaps
which remains the foundation of the external dacry-
ocystorhinostomy performed today [8].

In 1893 Caldwell came with an idea of perform-
ing the operation through the nasal cavity without
skin incision. He used an endonasal electric burr
to remove the bone once a metal probe had been
passed through the canaliculus and into the lacrimal
sac, This technique was unpopular at the beginning
due to technical difficulties and poor visualization.
After the introduction of fiberoptic in the field of
sinus surgery, the endoscopic DCR gained popu-
larity latein 1990s [9].

The advantages of external DCR include direct
visualization of the lacrimal sac for identification
of the sac pathology, no need for expensive instru-
ments, the allowance of secure flaps creation, and
sutures to form a fine anastomosis between lacrimal
sac and nasal mucosa, which is one of the key
factorsto surgical success.

The main disadvantages of external DCR are
the scar formation and interference of the lacrimal
pumping function due to disruption of medial
canthal tendon, orbicularis muscle, or superficial
branch of facial nerve. On the contrary the endo-
scopic DCR has benefits of preserving lacrimal
pumping function without eyelid anatomy disrup-
tion, no risk of external scar, and the ability to
access any intranasal pathology in one surgery.
The drawbacks of the endoscopic DCR include
high cost of the instrument, steep learning curve
of the endoscope technique for ophthalmologist,

and difficulty of lacrimal sac-nasal mucosal flaps
suturing and manipulation [g].

Nevertheless, the external DCR remain the gold
standard procedure in NLDO to which the success
of other techniquesis compared [10].

Both endoscopic and external DCRs provide
satisfactory outcomes in acquired partial NDO.
Although The successrate is higher in external
DCR compared with endoscopic DCR. The success
rate of the external DCR varies widely in literature
around 70% to 95% [10]. Error! Bookmark not
defined.

The main causes of DCR failure are nasal pol-
yps, sinus disease, canalicular stenosis, inadequate
bone removal, adhesions to the middle turbinate,
intranasal adhesions/granulation and cicatricial
lacrimal ostium scarring. These pathologies can
result in blockage of the osteotomy. Also, there
rates vary between endoscopic and external DCR.
Cicatricia closure of the lacrimal ostium and
intranasal adhesions are regarded as the most
common causes of primary DCR failure [11].

For the success of DCR, nasal mucosa and
lacrimal sac flaps must have adequate suturing
with an appropriate size of nasolacrimal clearance.
The application of External DCR is not easy and
requires surgical experience. The difficult suturing
of the mucosal flaps during surgery, the blockage
of the newly formed path with granulation tissue,
and the adhesion of the flaps are the main reasons
for the failure of the operation. To overcome,
various modifications are made in traditional ex-
ternal DCR surgery. Alterationsin the formation
of mucosal flaps are applied nowadays [12].

The external approach DCR procedure used
nowadaysis still very similar to the one described
about one hundred years ago when it had been
proposed to suture posterior lacrimal sac and nasal
mucosal flaps together and to do the same with
anterior mucosal flaps. In endonasal DCR, a pro-
cedure that only became popular more recently,
the lacrimal sac and nasal mucosae flaps are either
left not sutured or are to some extent excised. This
raises the question whether, during external DCR,
fashioning and suturing together the posterior and
together the anterior nasal and lacrimal sac mucosal
isreally necessary [13].

Therefore, one of the most important keys for
the success and durability of the operation is main-
taining a patent path. So this study will review all
studies reporting the outcome of different flapsin
DCR.
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Aim of the study:

To review literature and combine studies of
resultsin a meta analytic review of flap manage-
ment in external DCR.

Material and Methods

We followed the Preferred Reporting Items for
Systematic Reviews and Meta-Anayses (PRISMA)
statement guidelines [14] during this systematic
review and meta-analysis preparation and per-
formed all steps according to the Cochrane hand-
book of systematic reviews of intervention [15].

Search strategy and study selection: We
searched PubMed, Scopus, Cochrane, Web of Sci-
ence, Embase, and Science Direct till September
2021 relevant keywords. We used the following
search strategy for searching different databases:
(* External Dacryocystorhinostomy” OR Dacryo-
cystorhinostomies OR Dacryocystostomy OR
Dacryocystostomies) AND (Flap OR flaps OR
“surgical flaps’ OR “mucosal flaps’ OR “flap
anastomosis’ OR “flaps, surgical” OR “surgical
flap” OR “flap, surgical” OR “island flaps’ OR
“island flap” OR “flap, island” OR “flaps, island”
OR “pedicled flap” OR “flap, pedicled” OR “flaps,
pedicled” OR “pedicled flaps’). All the references
of the included studies were searched for relevant
studies.

Eligibility criteria and study selection:

We included studies that followed these criteria:
Clinical comparative studies which assess clinical
outcomes after primary external DCR and silicone
intubation with anterior and posterior mucosal flap
anastomosis, versus primary DCR and silicone
intubation with anterior flap anastomosis. Patients
diagnosed of acquired nasolacrimal duct obstruc-
tion, or chronic dacryocystitis. Double or single
arm study designs were accepted for inclusion as
well as no restriction regarding participants gender.
Clinical studies describing the clinical postoperative
results and follow-up assessment of after DCR.
All studies must have been written in English as
afull-text manuscript. All included studies are
restricted to human studies. Follow-up duration
up to a minimum offour months The included
clinical comparative study can be either prospective
or retrospective with early postoperative results.
Studies published from May 2000 till December
2020. Studies designs included randomized con-
trolled trials (RCTs) or non RCTsincluding Cohort,
Case controls, and case series either prospective
or retrospective. Any demographic characteristics
were accepted for inclusion. Any outcomes were
accepted especialy the success rates of each group,
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based on subjective report of resolution of epiphora
and lacrimal drainage system patency, confirmed
by lacrimal irrigation.

The exclusion criteria were as follow:

Different study designs as Case report studies;
Cross-sectional studies; Case series or unpublished
data were excluded. Experimental studies and
animal studies. Studies including less than five
cases. Studies that did not meet the inclusion
criteria. History of previous lacrimal surgery,
physical scars, lower lid malposition including
ectropion or entropion. Suspicion of malignancy.
Post-traumatic bony deformity or previous facial
fracture or nasal diseases, such as polyps and
chronic sinusitis. Duplicated articles by the same
author unless those with longer follow-ups studies.

All published articles were screened with no
restrictions for data of search. Titles and abstracts
were done in two parts, followed by full-text screen-
ing. Reference lists of the included studies were
manually screened to find any other eligible studies
that may be omitted from previous steps.

Quality assessment:

Risk of bias was evaluated by the Cochrane
handbook of systematic reviews of interventions
5.1.016, which included the following risks: Selec-
tion bias "through random sequence generation
and allocation concealment", selective reporting,
attrition bias, performance bias through blinding
of participants, and personnel, detection bias
through blinding of outcome assessment. Each bias
domain is recorded as one of the following: Low
risk, high risk, or unclear risk. Also, the cohort
and case controls of the included studiesis pro-
spective or retrospective cohort which was evalu-
ated by Quality assessment of cohort and case
controls studies by NIH tool Data extraction.

Data extraction:

We obtained data from text, tables, figures
(using graph grabber version 2.0), and supplemen-
tary data. We focused on the following outcome
measures. Postoperative success rate, post-operative
failure rate, perioperative complications including
Intraoperative bleeding, Nasal mucosal tear, and
Cheese wiring of punctum, we also focused on
postoperative bleeding score, Epiphora score, pa-
tency score, wound gapping, recurrence, mean
surgical time, and the risk of watering eye with
discharge.

Satistical analysis:

We conducted this meta-analysis by using Open
Meta[Analyst] (Computer program) (Version 5.4.
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Copenhagen: The Nordic Cochrane Centre, The
Cochrane Collaboration, 2014). Regarding the
study outcomes, risk ratio (RR) with 95% confi-
denceinterval (Cl) was used for dichotomous
variables, while the mean difference (MD) and
95% CI were presented for continuous variables.
We interpreted p-value of significance as follow:

p-value: level of significance: p>0.05: Non-
significant. p<0.05: significant. p<0.01: Highly
significant.

Testing for heterogeneity:

Cochrane's p-values and '? were tested to ex-
amine heterogeneity among the studies. High het-
erogeneity most likely existed due to the clinical
and methodological factors, so the random effect
model was adopted in this meta-analysis even 12
was small. Funnel plots and the Egger regression
test was performed to assess the publication bias
between the include studies. Besides, a sensitivity
analysis was performed by sequentially deleting
trials to check the stahility of the primary outcomes.
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Results

Literature search results;

Theinitial search resulted in 468 articles from
five databases including PubMed, Cochrane, Sco-
pus, Web of Science (WOS), Embase, and Science
Direct. 16 studies are retrieved from Google Schol-
ar, Research Gate, Clinical trial.gov. of these 484
articles. We excluded 29 articles due to duplication.
455 articles underwent title and abstract screening,
and 422 were excluded because they did not meet
the inclusion criteria. The remaining 33 articles
underwent full-text screening. A total of ten studies
were finally included for the final qualitative syn-
thesis and the quantitative analysis. Exclusion from
the full text screening was based on the following
reasons: 13 papers did not follow the inclusion
criteria, five papers were reviews, two papers were
case reports, two of the papers were conference
abstract with non-eligible data for extraction, and
the last one was not found.

Fig. (1) PRISMA flow diagram showing the
literature search results.
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Fig. (1): PRISMA flow diagram of the literature search results.
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Table (1): Quality assessment of cohort studies by national institute of health (NIH) tool.

Domains Cubuk etal., Pandyaetal., Khaneta. Vermaetal., Baldeschietal.,

2020 [17] 2013 [18] 2010 [19] [20] 2004 [21]
1-  Wasthe research question or objectivein Yes Yes Yes Yes Yes
this paper clearly stated?
2- Wasthe study population clearly specified Yes Yes Yes Yes Yes
and defined?
3- Wasthe participation rate of eligible per- Yes Yes Yes Yes Yes
sons at least 50%7?
4- Were all the subjects selected or recruited Yes Yes Yes Yes Yes
from the same or similar populations?
Were inclusion and exclusion criteria for
being in the study pre-specified and ap-
plied uniformly to all participants?
5- Was asample sizejustification, power NR NR Yes Yes NR

description, or variance and effect esti-
mates provided?

6- For the analysesin this paper, were the NA NA NA NA NA
exposure(s) of interest measured prior to
the outcome(s) being measured?

7- Woasthe time frame sufficient so that one NR Yes NR NR NR
could reasonably expect to see an associ-
ation between exposure and outcome if it
existed?

8- For exposures that can vary in amount or NA Yes NA NA NA
level, did the study examine different
levels of the exposure as related to the
outcome (e.g., categories of exposure, or
exposure measured as continuous varia-
ble)?

9-  Were the exposure measures (independent NR Yes NR NR NR
variables) clearly defined, valid, reliable,
and implemented consistently across all
study participants?

10- Was the exposure(s) assessed more than NA NA NA NA NA
once over time?

11- Were the outcome measures (dependent Yes Yes Yes Yes Yes
variables) clearly defined, valid, reliable,
and implemented consistently across all
study participants?

12- Were the outcome assessors blinded to the Yes Yes Yes Yes Yes
exposure status of participants?

13- Wasloss to follow-up after baseline 20% Yes Yes Yes Yes Yes
or less?

14- Were key potential confounding variables NA NA NA NA NA

measured and adjusted statistically for
their impact on the relationship between
exposure(s) an outcome(s)?

Total scores(Yes=1, No=0.5 NR& NA & 13 9 10 10 9
CD=0)

Quality rating: Good (14-13 point) or fair (9- Good Fair Fair Fair Fair
12 point) or poor (8-0 points) quality quality quality quality quality

NA: Not applicable.
CD: Cannot determine.
NR: Not reported.
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Quality assessment of the comparative studies.
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Fig. (3): Risk of bias graph of the included comparative studies.
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Characteristics of the included studies:

We identified ten studies comparing double
anterior and posterior mucosal flaps anastomosis
versus single anterior mucosal in the surgical
procedure of external dacryocystorhinostomy. The
included studies focused on the outcomes of post-
operative success rate, post-operative failure rate,
perioperative complications including Intraopera-
tive bleeding, Nasal mucosal tear, and Cheese
wiring of punctum which means soft tissue pres-
entation in the eye especially in the cornea, we
also focused on postoperative bleeding score,
Epiphora score, patency score, wound gapping,

Table (2): Studies characteristics.
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recurrence, mean surgical time, and the risk of
watering eye with discharge. Cheese wiring is one
of the most common complications after surgical
intubation procedures due to excessive tension in
the tubing.

Regarding the success rate and epiphora score,
surgical success was defined as an epiphora score
of 0 or 1 with a patency score of O (indicating free
passage oftheirrigation fluid) or an epiphora score
of O with a patency scoreof 1 (indicating absence
of symptoms despite some resistancein the new

pathway).

Study ID Year Setting Study Design
Vermaet al., [20] 2021 India Prospective randomized comparative study
Damleet al., [22] 2020 India Prospective randomized comparative study
Cubuk et al., [17] 2019 Turkey Retrospective case control
Katuwal et al., [23] 2013 Nepal Prospective comparative study
Pandyaet ., [18] 2010 Australia Retrospective cohort study
Elwan, [24] 2003 Egypt Prospective randomized comparative study
Turkcu et a., [25] 2012 Turkey Prospective comparative randomized study
Khan et al., [19] 2010 Pakistan Prospective comparative study
Baldeschi et al., [21] 2004 Netherlands Prospective consecutive case series
Serin et al., [26] 2007 Turkey Prospective randomized comparative study
Table (3): Patients' characteristics.
Age Sample size Follow-up
Study ID (mean, range) period
fang Total Both flaps Ant flap only (months)

Vermaet al., 2021 18-60 100 50 50 6
Damleet a., 2020 53.56 46 23 23 8
Cubuk et al., 2019 48.2 156 86 70 18.2
Katuwal et a., 2013 442 83 43 40 135
Pandyaet al., 2010 >16 260 104 138 11
Elwan, 2003 54.9 80 40 40 11.05
Turkcu et a., 2012 46.87 160 79 85 12
Khan et al., 2010 Not reported 70 35 35 4
Baldeschi et a., 2004 46.8 64 35 29 11
Serin et a., 2007 53.9 36 32 30 10.87

Table (4): Success rate outcome.

Success rate outcome (%)
Study 1D Valphe
Both flaps Ant flap

Vermaet al., 2021 84.0% 98.0% <0.05

Damleet a., 2020 95.65% 91.3% <0.001

Cubuk et al., 2019 96.6% 95.8% No significancy

Katuwal et al., 2013 90.7% 87.5% 0.37

Pandyaet al., 2010 73.0% 79.0% 0.51

Elwan, 2003 85.0% 90.0% 0.68

Turkcu et al., 2012 89.8% 89.4% <0.05

Khan et a., 2010 97.1% 94.3% 0.555

Baldeschi et a., 2004 98.0% 100.0% 0.429

Serin et al., 2007 93.8% 96.7% No significancy
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Table (5): Findings of the included studies.

Study 1D Findings

Vermaet al., 2021 - DCR surgery with anterior flaps anastomosis and excision of posterior flaps has a higher success rate

than anterior and posterior flaps anastomosis.

- Only anterior flap suturing with trimming of posterior flaps in comparison to double flap anastomosis
makes external DCR an easy and less time-consuming procedure.

- There was no difference in surgical successin patients undergoing single and double flap external
DCR surgery.

- Excision of the posterior flap and anastomosis of only the anterior flap is not disadvantageous to the
outcomes of external DCR surgery when compared with the more traditional approach of anastomosis
of both flaps.

- There was no statistical difference in symptom outcome between patients in whom both mucosal flaps
were sutured, those who had only the anterior flap sutured, or those who did not have either flap
sutured at the time of surgery.

- Excision of the posterior sac mucosa may improve the success rate of external DCR.

- Anastomosis of posterior flaps does not seem to affect success rate of external DCR. Creating only
the anterior anastomosis is technically simpler and does not seem to negatively influence the outcom
of DCR surgery.

- The surgical success of DCR with suturing of the posterior flapsis statistically insignificant to DCR
without suturing of the posterior flaps.

- Different patterns of mucosal dissection in external DCR create a different number and extent of
unsutured mucosal margins which do not appear to adversely affect the success rate of external DCR.

- The study suggests that DCR with double-flap anastomosis has no advantage over DCR with only
anterior flaps. Anastomosis by suturing only anterior flaps and excision of the posterior flapsis easier
to perform and does not appear to adversely affect the outcome of DCR surgery.

Damleet al., 2020
Cubuk et al., 2019

Katuwal et al., 2013

Pandyaet al., 2010

Elwan, 2003

Turkcu et al., 2012
Khan et a., 2010
Baldeschi et al., 2004

Serin et al., 2007

Outcomes: posterior mucosal flap anastomosis and the anterior

The pooled analysis of the included studies
showed no significant difference between dacryo-
cystorhinostomy either with both anterior and

p=0.42). The pooled studies were homogenous,
and no heterogeneity was detected between the
pooled included studies (I2=0%, p=0.52). Fig. (4).

Fig. (4): Forest plot of risk ratio (RR) in postoperative success rate.

Post-operative failure rate:

The pooled analysis of the included studies
showed no significant difference between dacryo-
cystorhinostomy either with both anterior and
posterior mucosal flap anastomosis and the anterior

mucosal flap only in terms of failure rate postop-
eratively (RR=1.22, 95% ClI: [0.86, 1.69], p=0.28).
The pooled studies were homogenous and no het-
erogeneity was %Ietected between the pooled in-
cluded studies (I =0%, p=0.74). Fig. (5).
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Fig. (5): Forest plot of risk ratio (RR) in postoperative failure rate.

Perioperative complications:

The pooled analysis of the included studies
showed no significant difference between dacryo-
cystorhinostomy either with both anterior and
posterior mucosal flap anastomosis and the anterior
mucosal flap only regarding the risk of complication

including intraoperative bleeding, Nasal mucosal
tear, and Cheese wiring of punctum (RR=1.01,
95% CI: [0.56, 1.8], p=0.98). The pooled studies
were homogenous and no heterogeneity was d2e-
tected between the pooled included studies (I =
0%, p=0.80). Fig. (6).

Fig. (6): Forest plot of risk ratio (RR) in postoperative complication.

Postoper ative bleeding score:

Only one study (Serin et a., 2007) [26] reported
the outcome of the bleeding score postoperatively
between dacryocystorhinostomy either with both

anterior and posterior mucosal flap anastomosis
and the anterior mucosal flap only showing no
significant difference between both groups postop-
eratively (MD=-0.13, 95% ClI: [-0.49, 0.23],
p=0.48). Fig. (7).

Fig. (7): Forest plot of mean difference (MD) in postoperative bleeding score.
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Epiphora score:

The study of (Serin et al., 2007) [26] Error!
Bookmark not defined. Reported the outcome of
the epiphora score postoperatively between dacry-

ocystorhinostomy either with both anterior and
posterior mucosal flap anastomosis and the anterior
mucosal flap only showing no significant difference
between both groups postoperatively (M D=0.02,
95% ClI: [-0.14, 0.18], p=0.81). Fig. (8).

Fig. (8): Forest plot of mean difference (MD) in postoperative epiphora score.

Risk of watering eye with discharge:

The study of Vermaet al., 2021 [20] reported
the assessed the outcome of risk of watering eye
postoperatively between dacryocystorhinostomy

either with both anterior and posterior mucosal
flap anastomosis and the anterior mucosal flap
showing no significant difference between both
groups (RR=0.80, 95% ClI: [0.34, 1.86], p=0.06).
Fig. (9).

Fig. (9): Forest plot of risk ratio (RR) in postoperative risk of watering eye.

Patency score:

The study of (Serin et al., 2007) [26] Error!
Bookmark not defined. reported the outcome of
the patency score postoperatively between dacry-

ocystorhinostomy either with both anterior and
posterior mucosal flap anastomosis and the anterior
mucosal flap only showing no significant difference
between both groups postoperatively (M D=0.06,
95% CI: [-0.09, 0.21], p=0.43). Fig. (10).

Fig. (10): Forest plot of mean difference (MD) in patency score.

Wound gapping:

The study of Damle et al., 2020 [22] Error!
Bookmark not defined. Reported the assessed the
outcome of risk of wound gapping postoperatively

between dacryocystorhinostomy either with both
anterior and posterior mucosal flap anastomosis
and the anterior mucosal flap showing no signif-
icant difference between both groups (RR=1.00,
95% CI: [-0.15, 6.51], p=1.00). Fig. (11).
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Fig. (11): Forest plot of risk ratio (RR) in wound gapping.

Recurrence:

The study of Damle et al., 2020 [22] Error!
Bookmark not defined. Reported the assessed the
outcome of risk of wound gapping postoperatively

between dacryocystorhinostomy either with both
anterior and posterior mucosal flap anastomosis
and the anterior mucosal flap showing no significant
difference between both groups (RR=0.50, 95%
Cl: [-0.05, 5.14], p=0.56). Fig. (12).

Fig. (12): Forest plot of risk ratio (RR) in recurrence.

Mean surgical time:

Only one study of (Damle et al., 2020) [22]
Error! Bookmark not defined. reported the outcome
of surgical operative time between dacryocystorhi-
nostomy either with both anterior and posterior
mucosal flap anastomosis and the anterior mucosal

flap showing a significant difference between both
groups (MD=7.31, 95% CI: [6.48, 8.14], p<
0.00001) favoring dacryocystorhinostomy with
ant. Flap over the double flap, meaning that the
anterior flap anastomoses consume lesser time than
double flap anastomosis. Fig. (13).

Fig. (13): Forest plot of mean difference (MD) in surgical time.

Publication bias assessment of the studiesin-
cluded in the outcome of success rate:

Publication bias assessment via funnel plot of
the Cochrane tool showed arelative symmetrical
distribution on both sides of the funnel plot between
the included studies regarding the outcome of

success rate between the pooled studies. This
symmetrical distribution gave us a higher quality
of evidence regarding the efficacy of different
types of flapsin all published trialsin external
DCR. Fig. (14).
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Fig. (14): Funnel plot of the included studies regarding the
outcome of success rate.

Publication bias assessment of the studiesin-
cluded in the outcome of failure rate;

Publication bias assessment viafunnel plot of
the Cochrane tool showed arelative symmetrical
distribution of the studies on both sides of the
funnel plot between the included studies regarding
the outcome of failure rate between the pooled
studies. This symmetrical distribution gave us a
higher quality of evidence regarding the efficacy
of different types of flapsin all published trialsin
external DCR. Fig. (15).
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Fig. (15): Funnel plot of the included studies regarding the
outcome of failure rate.

Discussion

This study conducted this work to assess the
efficacy of different typesof flapsin all published
trialsin external DCR. Postoperative success and
failure rate as well as perioperative complications
including Intraoperative bleeding, Nasal mucosal
tear are the most common outcomesin our study.
Also, we assessed the outcomes of postoperative
bleeding score, Epiphora score and other secondary
outcomes.

Meta-Analysis of Flaps Management in External Dacryocystor hinostomy

The results of our study nearly showed no
significant difference between anterior, posterior,
and both flap in DCR regarding the postoperative
success rate, the incidence of complications, bleed-
ing score, Epiphora score, watering eye with dis-
charge, Patency score, Wound gapping, Recurrence
rate, and mean surgical time.

Theresults of risk ratio (RR) in the postopera-
tive success rate between external DCR either with
both anterior and posterior mucosal flap anastomo-
sis and the anterior mucosal flap only showed no
significant clinical difference with a p-value of
0.42. Similar results were shown regarding the
outcome of postoperative failure rate and no sig-
nificant difference was detected from the pooled
estimate of the pooled analysis.

Theresults of risk ratio (RR) in the postopera-
tive complications including intraoperative bleed-
ing, nasal mucosal tear, and Cheese wiring of
punctum between anterior and both flapsin DCR
showed no significant clinical difference with ap-
value of 0.98. Similar results were detected regard-
ing the outcome of bleeding and epiphora score.

The mean difference (MD) of the surgical op-
erative time between DCR either with both anterior
and posterior mucosal flap anastomosis and the
anterior mucosal flap showed that anterior flap in
DCR consumes lesser time than both flapsin DCR
with a significant p-value of less than 0.0001.

The results of risk ratio (RR) in the Wound
gapping and recurrence between anterior and both
flapsin DCR showed no significant clinical differ-
ence between both techniques. Similar results were
showed regarding the patency score aswell asthe
risk of watering eye with discharge.

These results of our meta-analysis were in
agreement with sometrial in the previous literature
including [21,23,26-31].

A previous meta-analysis conducted by Bukhar
A. [31] assessed the effect of posterior mucosal
flap anastomosis in primary external DCR. They
included seven studies with anterior and posterior
flap anastomosis on 368 eye while primary external
DCR with anterior flap anastomosis was performed
on 397 eyes.

Their results were similar to ours and there was
no significant difference in the success rates of
both techniques (risk ratio: 0.987; 95% confidence
interval 0.946-1.030). No significant differencein
the resolution of epiphora, and patency of the
lacrimal system after a minimum of four months
duration of follow-up assessment.
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Regarding the success rate, no significant dif-
ference was detected between both groups. Error!
Bookmark not defined. That included 50 eyes of
47 patients reported that The success rate of 50
surgeries was 96%. In 37 eyes, no problems were
reported during the surgery and the modified ex-
ternal DCR was performed successfully. The suc-
cess rate of the modified external DCR was 100%
in those patients. The average operation time was
34+8.2 minutes. Error! Bookmark not defined.
However, The findings of a comparative study of
endoscopic dacryocystorhinostomies (EDCRS)
conducted by Zloto et dl., [32] with and without
mucosal flap preservation in alarge patient popu-
lation revealed no differencesin the surgical success
or complications rates between the two procedures
and, therefore, no benefit for adding flap preserva-
tion to conventional EDCRs.

On the other hand, Pandya et al., [12] Error!
Bookmark not defined. Compared the success rates
of three different techniques, namely: External
DCR with anterior flap anastomosis, with both
anterior and posterior flap anastomosis, and with
neither anterior nor posterior mucosal flap anasto-
mosis. The authors did not find any significant
difference in success rates between the three tech-
niques. Yazici et al., [27] Error! Bookmark not
defined. obtained similar results, they used digital
subtraction macro dacryocystography to eval uate
the nasolacrimal ostium, 6 months after successful
external DCR. They found that the lacrimal sac
reforms after surgery and the final ostium develops
at theinferior part of the regenerated sac, which
confirms the irrelevance to the final ostium size
of suturing the posterior and anterior flaps.

In many studies, the success of DCR depends
on aproperly sized and located patent, and mucosa-
lined anastomosi s between the lacrimal sac and
the nose [32]. Error! Bookmark not defined. Ji et
al., reported significantly higher success ratesin
the mucosal flap group compared to the non-flap
group [29]. Error! Bookmark not defined. Only
three studies compared flap preservation to non-
preservation EDCRs, and there was no consensus
regarding the preferred method. Also, regarding
the gender difference, Mark et al., [28] Error!
Bookmark not defined. Reported that there was a
gender difference between groups, but gender was
reportedly not a prognostic factor for the outcome
of an EDCR. We do not agree with their results
[33]. Error! Bookmark not defined.

Regarding the risk of postoperative complica-
tions, we found no significant difference between
either anterior, posterior, or both flaps. Similar

1615

results were obtained by Katuwal et al., [23] Error!
Bookmark not defined, they reported that the fre-
quency of complications was not statistically dif-
ferent between groups A and B (p=0.79). Any
complications during surgery were noted. The
complications encountered included excessive
intraoperative bleeding, nasal mucosal tear, and
cheese wiring of the punctum [33]. Error! Bookmark
not defined.

On the other hand, Khan et al., [19] Error!
Bookmark not defined. Showed that during the
follow-up period, no complications were encoun-
tered in 97.1% of cases, and the tube was tolerated
well except in 2.8% of cases. In Turkcti et a., [25]
Error! Bookmark not defined, postoperative com-
plications did not occur in any of the study patients.

Epiphora due to the blockage of the lacrimal
drainage system and recurrent infection attacksin
the sac is both uncomfortable and dangerous for
the patient. No significant difference was detected
regarding the resolution of the epiphora score
postoperatively. Similar results were also obtained
by Bukhari [31]. Error! Bookmark not defined. in
his previous meta-analysis [33] there was no sig-
nificant difference in the resolution of epiphora,
and patency of the lacrimal system, between those
who underwent external DCR with anterior and
posterior mucosal flap anastomosis, and those who
had dacryocystorhinostomy with anterior flap anas-
tomosis. Also, postoperative bleeding, epiphora
and patency scores were also found to be not
statistically different between the two groups [23].
Error! Bookmark not defined.

Patency scores were also found to be not sta-
tistically different between the two groups. We
agree with the results of [23] Error! Bookmark not
defined, Yazici & Yazici, [27] showed similar re-
sults, there was no significant difference in the
final size of the bony ostium, afactor whichis
thought to influence postoperative patency and
surgical success.

According to our results, the recurrence rate
showed no significant difference between both
groups, however, in Cubuk et al., [35], recurrence
was observed in three (3.4%) of 86 patients who
underwent double flap DCR. Recurrence was ob-
served in 3 of 70 patients (4.2%) who underwent
asingle flap DCR.

Previoudly, the disadvantages of endoscopic
dacryocystorhinostomies (EDCR) are the need for
expensive instrumentation and the provision of
meticul ous hemostasis during surgery. Moreover,
the learning curve of the endoscopic approach is
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challenging for the oculoplastic surgeon, sinceit
is difficult and sometimes impossible to suture the
adjacent flaps of the lacrimal sac and nasal mucosa
[33,35].

Baldeschi et al., [21] Error! Bookmark not de-
fined. first described a modified technique of
external DCR in an attempt to simplify and reduce
the operating time of the procedure, in a prospec-
tive, non-comparative study of 45 consecutive
cases. The technique involved creating large mobile
anterior flaps that were sutured and suspended
onto the orbicularis muscle to avoid adhesions
with underlying tissues[36] .

Finally, healing with primary intention, from
careful end-to-end anastomosis of both anterior
and posterior flaps, is considered avital step in
preventing massive granulation and fibrosis, one
of the causes of failure of the procedure [32,37].

Conclusion:

There was no difference in surgical success
between single/double flap applications performed
in external DCR operations. Success rates were
comparable between both techniques, and that the
posterior mucosal flap has no role in the outcome
of external DCR. Single flap anastomosis, external
DCR can be implemented as a standard technique,
without significantly compromising the final suc-
cessrate. Many studies suggest that anterior sus-
pended flap external DCR is asimple, safe tech-
nique with avery high success rate and a
satisfactory surgical time. No significant difference
in terms of recurrence is seen in comparison to
two flap anastomosis. We must confidently show
any modifications to external DCR do not adversely
affect success rates and complications of the pro-
cedure, Hence, future randomized controlled trials
(RCTs) with uniformity of the surgical components
are warranted to validate these findings.
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