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Introduction: Nasolacrimal Duct obstruction (NLDO) is a common ophthalmic problem and the
usual Treatment is Dacryocystorhinostomy (DCR), either external or endonasal. This study aims to
evaluate the success of external DCR with neither anterior nor posterior flaps with Mitomycin c

(MMC) syringing on the 5th post-operative day (early proliferative phase of wound healing). It was
shown in the present study that a comparable good result can be achieved without tedious flaps
making and anastomosis. Material and Methods: It is a retrospective, non-comparative
observational Case series study done from March 2011 to August 2019. A total of 2165 patients
were included in this study qualifying inclusion criterion. 8 to 10 mm Arruga’s bone trephine was
used to make osteum in lacrimal bone and passage in the nasal mucosa. The anterior margin of the
lateral side of the remaining sac was sutured to the subcutaneous tissue of the medial side adjacent
to the nasal osteotomy. Syringing with 1 ml of 0.4 mg/ ml MMC was done in the newly formed

passage on the 5th post-operative day. These patients were followed up for one year. The success
criteria were symptomatic relief from epiphora subjectively. Objectively a patent nasolacrimal duct
upon syringing and Nasal endoscopy. Results: 2136 (out of 2165) patients' eyes treated with this
procedure showed resolution of epiphora with a success rate of 98.66%. Conclusion: The current
study suggest that DCR without flap making is an effective and easy procedure in the management
of NLDO obstruction and flap making is a futile step in the procedure as it has no impact on the
outcome.

Keywords: Nasolacrimal Duct obstruction (NLDO), Flapless external Dacryocystorhinostomy(DCR),
Arruga’s bone trephine, Mitomycin c syringing
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Introduction
External Dacryocystorhinostomy (Ext. DCR) is the
gold standard surgical technique used for the
treatment of nasolacrimal duct obstruction (NLDO)
which was popularised by Toti in 1904 and has
changed little since then [1-2]. It required an
external incision near the medial canthus of the eye
to access the lacrimal sac and its fistulization into
the nasal cavity. The success rate of Ext. DCR varies
from 80 to 95% [3]. Fashioning a flap in DCR is a
tedious and time-consuming process for many
ophthalmic surgeons resulting in DCR ignorant
ophthalmologists. A poorly fashioned flap usually
results in procedure failure. It was shown in the
present study that a comparable good result can be
achieved without making tedious flaps and
anastomosis. In addition to poorly fashioned flap,
Common causes of DCR failure are osteogenesis
and fibrogenesis at the osteotomy site. Mitomycin c
(MMC), an alkalizing antibiotic that is an anti-
proliferative agent act by inhibiting DNA synthesis
and interferes with RNA transcription and protein
synthesis, was used as adjunctive. In this study 1ml
of 0.4mg /ml MMC was syringed in and around
newly formed nasolacrimal passage on the 5th
postoperative day through lower canaliculi [4].

Material and Methods
It is a retrospective, non-comparative observational
case series study done from March 2011 to March
2019. 2182 patients underwent this surgery but
only 2165 were included in this study as 17 patients
were dropped due to lost follow up for 1 year. The
age group ranged from 17 years to 72 years. 806
(37.2%) patients were male while 1359 (62.8%)
patients were female. Right-sided NLD block was
seen in 1271 (58.7%) and the left side in 894
(41.3%). Inclusion criteria were a diagnosed case of
nasolacrimal duct blockage based on regurgitation
of pus-like substance on pressure (ROPLAS) over
medial canthus or syringing of the lacrimal passage.
Exclusion criteria were patients with a history of
nasal or orbital trauma, Patients with a severely
deviated nasal septum, and atrophic rhinitis.
Patients with uncontrolled diabetes, hypertension,
coronary artery disease, and patients on anti-
coagulants. Routine test and complete hemogram
including platelet count, Bleeding and clotting time,
ELISA test for HIV, HbSAg, Liver, and kidney
function test was done. Surgical fitness from the
cardiologist was taken.

 

Fig 1-Steps of Flapless DCR Surgery.
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Surgical steps of Operation: 7 ml -10 ml of
lignocaine 2 % adrenalin 1:200000 was infiltrated
around the lacrimal sac for anesthesia and
hemostasis. Methylene blue was syringed in the sac
for ease in recognizing the sac during surgery via
the lower canaliculus. After anesthetizing the
ipsilateral nasal mucosa by 4% lignocaine local
anesthetic agent, anterior nasal packing was done
with gauge soaked in 4% lignocaine with adrenalin.

Steps of flapless DCR (Figure 1)- A curvilinear skin
incision 10 -12 mm in length was made along
anterior lacrimal crest up to 2- 3 mm above the
medial palpebral ligament (MPL) and 2-3 mm away
from medial canthi to reduce the risk of scarring
and avoid angular vessels. After separating the
orbicularis muscle fibers, the MPL was divided or
pushed upward depending on the size of the
lacrimal sac.

The lacrimal sac was separated from the lacrimal
fossa by blunt dissection. Roughly three fourth of
the medial part of the lacrimal sac was removed
leaving a small portion of the sac around the
common canaliculus. So that the lateral part of the
lacrimal sac remained as a disc with a punctum in
its middle like a funnel (Figure 2).

Fig-2- Showing remaining sac after medial
3/4th lacrimal sac removal. A. 1/4th Lacrimal
sac after medial ¾ th of the sac removal B.

Tip of the bowman’s probe coming out of
common canaliculi opening. The ¼th lateral
part of the lacrimal sac remained as a disc
with punctum in its middle like a funnel.

10 mm Arruga’s bone trephine was used to make
osteum in lacrimal bone and passage in the nasal
mucosa (Figure 3). The anterior margin of the
lateral side of the remaining sac was sutured to the
subcutaneous tissues adjacent to the osteotomy
margin on the medial side to avoid sagging and
blockage. Orbicularis muscle repositioned and MPL
was repaired with an absorbable suture 5-0 Vicryl.

The skin was closed with interrupted 5-0 silk
sutures. Systemic antibiotic, pain killer, and
Xylometazoline Nasal drop for 5 days depending on
external wound healing was given. Syringing with 1
ml of 0.4 mg/ml MMC was done in the newly formed
passage on the 5th postoperative day once in all
cases. After 5 minutes MMC was washed by the
syringing passage with 10 ml of normal saline.

No major complication was encountered except
hemorrhage, Punctum, and canalicular laceration,
Sac loss, and Increased average surgical time.
These patients were followed up for one year. Nasal
Endoscopic examination for Osteum size changes
was measured at one month, three months, six
months, and one year and syringing with 1 ml
Moxifloxacine eye drop done just after endoscopy.

Osteum size shrinkage was marked in the first three
months, after that it’s nearly stable and found 3-5
mm oval/round in shape at one year (Figure 4).
Surgical time ranged from 20 to 35 minutes.

Fig-3: Osteum in the Lacrimal bone.
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Fig-4: Nasal osteum seen by nasal endoscopy
after one year.

Changes I made are- Medial part of the lacrimal
sac was removed, Arruga’s bone trephine is used to
make osteum in the nasal bone adjacent to the
lacrimal sac and nasal mucosa. The anterior margin
of the lateral side of the remaining sac was sutured
to the subcutaneous tissues adjacent to the
osteotomy margin on the medial side. Mitomycin c
is used on the 5th day for syringing in the newly
formed passage.

Outcome assessment-All patients were followed-up
on One week, One month, three months, six
months, and one year postoperatively. At each visit,
tearing was checked and a lacrimal syringing test
was performed. The surgical outcome was assessed
anatomically and functionally based on records from
the last visit. Anatomical success was defined as a
patent when no significant reflux on a syringing
test. Functional success was defined as the absence
of tearing assessed using Munk’s score [5] Epiphora
of grade 0 or 1 (no Epiphora or occasional Epiphora
requiring dabbing less than twice a day) was
considered as a success, whereas Epiphora from
Risk factors of functional failure after external
dacryocystorhinostomy grade two or more (Epiphora
requiring dabbing twice and over) was defined as
failure.

Result
Results were analyzed after the end of the study
and 2136 (98.66) Patients were successful at end of
the mean follow up period (12 months), 13 (0.6%)
patients complained of epiphora grade two or more
(epiphora requiring dabbing twice and over) and
sticky eye at end of mean follow up period

(12 months) despite successful syringing and patent
newly formed nasal osteum and 16 (0.73%)
patients failed in syringing during the follow-up
period. Thus in the present study Anatomical/
objective success -2149 (99.26 %) and
Functional/subjective success. Is 2136 (98.66%).

Discussion
Epiphora /ROPLAS is a frequent symptom associated
with acute or chronic dacryocystitis. The treatment
consists of creating a fistula from the lacrimal sac to
the nasal cavity. Personal communication with many
ophthalmologists revealed that failure of the
procedure and tedious flap making in DCR are the
main cause of reluctance from this surgery. As a
result, DCR is ignored by many eye surgeons and
lacrimal surgery is increasingly being undertaken by
Ear, Nose, and Throat (ENT) surgeons in the
peripheral part of India. In an era where every
specialty is widening its wings, the current scenario
about losing our patients to ENT Surgeons. To
overcome the problem and make the surgery easy
to perform with successful results with a short
learning curve, Authors conceptualize this no flap
DCR technique.

Many experts opine that it’s very easy to make
flaps, but personal communications to many
ophthalmologists revealed that it’s not that much
easy on the operation table for
general/comprehensive ophthalmologists. In this
study, females are found to be more prone to this
disease than males. It may be due to the narrower
lumen of the bony canal i.e. nasolacrimal canal
while Heinonen associated it with nasal index [8,7].
An endocrine etiology has also been suggested by
G. Pico. In a study by Eshragi et al, the incidence of
dacryocystitis has been found more in a rural
population attributed to poor hygiene. It might be
due to delay in treatment, illiteracy, and poor
hygiene [7,8].

Mohamed Al-Taher A.A. suggested that DCR with no
flap making is an effective and easy procedure in
the management of NLDO and flap making is not a
crucial step in the procedure as it has no impact on
the outcome [9]. Inspired by the study of Mohamed
Al-Taher A.A’s Ext-DCR with no flap, High success
rates of conventional Endonasal DCR which is
without flaps and Result of Probing with MMC
syringing in NLDO, Authors planned this maverick
“external” DCR without flaps With 1ml of 0.4mg/ml
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MMC syringing on 5th postoperative days so that
the antifibrotic property of MMC is utilized
maximally as it is not diluted by bleeding from nasal
mucosa and better coincides to early proliferative
phase of wound healing which starts from 4 to 5
days of tissue injury.

After initial encouraging results, the current study
performed more and more cases by this method.
Hence, the technically difficult flap making and
suturing flaps are omitted in this modified
procedure. Here it has been postulated that the
osteotomy done without flaps has much fewer
instances of “adhesions” or “synechia” that may
lead to the obstruction of the tract constructed
during conventional Osteotomy procedure.

Why Mitomycin c is used?

The most frequent causes of DCR failure is
osteotomy closure because of granulation and
fibrotic tissue. Emine A et al detected excessive
granulation tissue at the operation site as the main
reason for failure [10].

Tilakraj Singh et. al Mitomycin c can be used safely
in human Sinonasal mucosa to prevent adhesion
formation and to delay healing of intranasal
antrostomy [11]. Deka et al from a study on the
effect of MMC on ostium size concluded that MMC
use leads to larger ostium size throughout the
postoperative period [12]. Hence, it has been used
as adjunctive therapy here.

Why 0.4 mg/ml ?

Currently, there are no definite guidelines on the
dose and duration of MMC application in DCR
surgery. It was found that the safest and most
effective dose of MMC is between 0.2mg/ml-
0.4mg/ml. A single 5min topical application has a
measurable effect on cell proliferation and cellular
morphology for up to 36h [13]. Considering this
view the current study had used 1ml 0.4 mg /ml
here.

Why on the 5th postoperative days?

In the present study, syringing of 0.4mg/ml MMC in
the newly formed lacrimal passage on the 5th
postoperative day, decreased the incidence of
postoperative adhesion more significant because it
is not diluted by bleeding from nasal mucosa and
better coincides with to early proliferative phase
which starts from 4th to 5th day of tissue injury
(the stage of fibroblast migration and proliferation in
the wound).

As there is no standardized classification of success
and systematic clinical evaluation, the major
problem lies in comparing the reported outcomes,
as many authors only rely on patients' assessments,
some use endoscopy to visualize the rhinostomy,
and others examine the lacrimal drainage system
with fluorescein dye testing. In this study complete
success was considered when the tearing under
normal conditions had been resolved, with no
recurring infection and minimal or no reflex through
the opposite canaliculus after lacrimal syringing.

Although the current study had visualized nasal
osteum by a nasal endoscope (Figure 4) in the
present study 13 (0.6%) patients complained of
epiphora and sticky eye at end of the mean follow-
up period (12 months) despite successful syringing
and patent newly formed nasal osteum. It was
supposed this functional tearing. Authors compared
different Studies reporting results of different Ext-
DCR Using MMC in the last 20 years (Table 1).

Table-1: Studies reporting results of different
Ext-DCR.

Author Year Success

Rate

Sample

size

Difference P-value

Cokkeser et al

[14]

2000 89.8% 79 8.8%; 95% CI: 3.8 to

17.4

P <

0.0001

Ben Simon et

al [15]

2005 70% 176 28.6%; 95% CI: 22.2

to35.7

P <

0.0001

Sharma et al

[16]

2008 90.5% 137 8.1%; 95% CI: 4.1 to

14.1

P <

0.0001

Mikito et al

[17]

2011 90.5% 25 8.1%; 95% CI: 1.4 to

25.4

P=0.000

9

Karim et al

[18]

2011 91% 100 7.6%; 95% CI: 3.3 to

14.8

P <

0.0001

Dolman et al

[19]

2003 90.2% 153 8.4%; 95% CI: 4.5 to

14.1

P <

0.0001

Zaidi et al [20] 2011 100% 25 NA NA

Present study 2019 98.60% 2165 95% CI: 98.1-99.1%  

Conclusion
Hereby, The present study suggests that Ext. DCR
without flap is easier to perform and may improve
the success rate of Ext. DCR. Ext. DCR with success
rates as high as 98.6% in the second year,
comparable to the available result of any external
DCR and endoscopic DCR techniques. The success
rate of the current study is significantly better than
the previously published reports despite the large
sample size (2165). The success rate in this study
was 98.6% (95% CI: 98.1-99.1%).
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The success rate among published research varies
from 80% to 95% and the sample size of the
studies published also ranged from 19 to 176. The
current study conclude the flapless method is easy
to perform with the reliable and comparative result.

What does the study add to the
existing knowledge?
This result supports the flapless technique because
it’s less cumbersome and easy to perform with a
comparable result, lower learning curve, Needs no
costly special instruments, Can be used for mass
surgeries in camps. Repeat/failed DCR can also be
done by this method because getting sufficient flaps
for mucosal anastomosis is too difficult.
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