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ABSTRACT

Objective: To study the effects of mitomycin C in prevention of recurrent stenosis adhesion formation in
endoscopic management of obstructed nasolacrimal duct.

Study Design: Quasi experimental design.

Place & Duration: The study was conducted at the department of ENT-Head & Neck Surgery, Dow University
of Health Sciences, Karachi from September 2002 to September 2012. Patients were selected from different
hospitals including Faiz-e-Aam Hospital, Mid City Hospital, National Medical Centre and Civil Hospital,
Karachi.

Subject & Methods: Clinical records of 82 patients, who were diagnosed to have nasolacrimal duct obstruction
and managed by transnasal endoscopic approach, were reviewed. Participants were randomly divided in two groups
depending upon application of mitomycin C intra-operatively. Demographic data was collected including age,
gender, associated nasal pathologies, or concomitant nasal surgery performed, post operative relief of epiphoraand
complicationsif any, were recorded on institutional approved performa. Patients were followed up for 3 to 6 months.
Surgical success was defined

by complete relief from epiphora and free drainage of nasolacrimal duct, after 3 and 6 months of follow up.
Results: Mitomycin C was applied in more than half of our patients 54.9 % (n=45/82). Out of which 93.3%
(n=42/45) were completely relieved from epiphora within six months, and only 6.6% (n=3/45) patients had
developed synechiae. In contrast, 45.1 % (n=37) patient in whom mitomycin C was not applied, complete
recovery from symptoms was observed in 78.3% (n=29/37), and 21.6% (n=8/37) patient had developed nasal
synechiae. The results were statistically analysed using Chi-Square test.

Conclusion: Intra-operative use of mitomycin C is effective in prevention of recurrent stenosis and adhesion
formation by 15%. Hence improving success rate from 78.3% to 93.3% by endoscopic surgery. But scar-less
surgery, preservation of medial canthal structures and lacrimal pump system, short surgical time and hospital
stay, are the added advantage of endoscopic sinus surgery. Nasal problems can also be corrected in the same
operation, hence further improving results.
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INTRODUCTION

Epiphora and dacryocystitis are common clinical
problems worldwide, which are mostly caused by
obstruction of nasolacrimal duct. About 3 % to 5 % of
the population suffersfrom this problem. This condition

duct is commonly involved.® Local massage of the sac
or probing of nasolacrimal duct may help in relieving
these symptoms.*

The history of lacrimal disease dates back from
Hamurabi (2,200 B.C.).°> Since then many treatment

more commonly affects femalesin their fifth or sixth
decade of life.2 The obstruction can occur anywhere,
but the junction between lacrimal sac and nasolacrimal
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options have been suggested. The established surgical
treatment to treat this condition is dacryocystorhinostomy
(DCR). It isthe surgical procedure in which lacrimal
sac is opened to divert lacrimal flow directly into the
nasal cavity, bypassing obstructed nasolacrimal duct.
The opening of lacrimal sac may be performed by
external approach or by intranasal approach. The
external approach was first described by Toti in 1904,
and istill practiced by most Ophthalmologists.® Despite
good success rate, main disadvantage of this approach
was visible external surgical scar.
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Intranasal or endonasal technique of DCR, isascar
less procedure. It was fi rst described about 120 years
ago, by Caldwell in 1893.” But dueto lack of endoscopic
instruments at that time, endonasal approach was never
favoured. Later, although, many modlflcatlons in
external. DCR procedure were attempted.®° But Toti's
procedure of ext-DCR remained popular surgica option
for obstructed nasolacrimal duct for long time. In
1990’s, use of minimal invasive, nasal endoscope
revolutionized the surgical treatment by producing
scar-less surgery in relatively short period of time,
without damaging medial canthal structures including
medial fibers of orblcularls muscle, which helpsin
lacrimal pump system®. McDonogh was the first to
perform nasal endoscopic DCR in 1989.”8 Over a
period of time, success rate varied from 60% to 90 %,
depending on the site of obstruction of nasolacri maI
duct (NLD), use of lasers and endoscopic approach.®®

The main cause of failure of DCR remained obstruction
of the common canaliculus and cl osure of the osteotomy
site by wnechlae or nasal adhesions.>? Silicone stents
were used to maintain the patency of the osteumn after
DCR procedure. But prolong use of silicon tubes resulted
in granulation tissueformation at the neo-osteum, resulting
in the failure of the procedure.* So, researchers looked
for other optionsto prevent synechiae or nasal adhesions
and to improve surgical results.

Mitomycin C is an antimitotic and antiproliferative
agent. When it is applled topically, it prevents
postoperative stenosis.'® It has been used in many
studies to m|n| mize synachiae or nasal adhesion
formation.!! Role of mitomycin C in preventl ng
granulation tissue and nasal adhesion formation is till
controversial. Some studies have reported very
promising results.>*2 But other studies have shown
that use of mitomycin C at the operatlve site did not
improve success rate significantly.™® So, the objective
of thisstudy wasto determinethe effect of intraoperative
useaf mitomycin C ontheoutcomeof dacryocystorhinastomy
by intranasal endoscopic approach.

SUBJECTSAND METHODS

The study was conducted at the department of ENT-
Head & Neck Surgery, Dow University of Health
Sciences, Karachi from September 2002 to September
2012. Patients were selected from different hospitals
including Faiz-e-Aam Hospital, National Medical
Centre, Mid City Hospital and Civil Hospital, Karachi.
After informed consent, demographic data, history and
findings of clinical examination was recorded on
institutional committee approved performa. Patients,
who were diagnosed to have nasolacrimal duct
obstruction beyond the level of lacrimal sac, were
included in the study. All patients were operated under

general anesthesia, using O and 30° rigid endoscope,
by same surgeon. Patients were divided in two groups.
One group received Mitomycin C post-operatively.
While other group where mitomycin C was not applied.

A solution of 2% lignocain with 1:100,000 adrenaline
was injected anteriorly and superiorly to anterior
attachment of middle turbinate. A vertical mucosal
incision was given in the lateral wall of nose, just
anterior to the anterior attachment of middle turbinate.
Mucoperiosted flap wasraised up to anterior attachment
of middle turbinate. Lacrimal bone wasidentified and
removed to expose lacrimal sac that was confirmed by
passing a probe from the canaliculus. The lacrimal sac
was opened by giving acrisscrossincision in the media
wall of lacrimal sac, which was partially removed.
After creating rhinostomy, a solution of 0.5 mg/ml of
mitomycin C was applied by a gauze piece for about
5 minutes in patients, where mitomycin C was used.

Silicone stents were passed through upper and lower
canaliculus into the nose and stay suture was applied
to retain for a period of 6-8 weeks, till the patient was
symptom free and there was free flow of tears into
nose. All patients were given prophylactic topical and
systemic antibiotics with saline nasal douches, post
operatively for about three weeks. The results were
statistically analyzed by Chi Square test and Fisher
Exact test. Significance level of p<0.05 was taken as
reference value.

RESULTS

From September 2002 to September 2012, altogether
82 surgeries were performed in this series. All patients
were treated by endoscopic surgery under general
anaesthesia. Silastic stent was placed in al patientsto
maintain patency and reduce synechiae formation for
6 to 8 weeks. Patients were followed up to 3 to 6
months. The main outcome measures were the relief
of symptom, i.e,epiphora, and presence or absence of
development of synechiae. Age of the patients ranged
from 8-60 years with mean age of 41 years. Out of
total of 82 participants, 43(52.4%) were females and
39(48.6%) were males with male to female ratio of
1:1.2 (Figure 1).

Figure 1. Gender Distribution.

Femae
52.4
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Mitomycin C was applied in more than half of our
patients 54.9 % (n=45). Out of which 93.3% (n=42/45)
were completely relieved from epiphora within six
months, and only 6.6% (n=3/45) patient had devel oped
nasal synechiae. In contrast,45.1 % (n=37) patient in
whom mitomycin C was not applied (n=37), complete
recovery from symptoms was observed in 78.3%
(n=29/37), and 21.6% (n=8/37) patient had developed
nasal synechiae. (Table 1)

Table 1: Results: Effect of application of Mitomycin C (MMC)

associated nasal pathologies. p=0.033-significant
(Table 3).

Table 3: Effect of reduced nasal patency Results of application
of MMC and occurrence of nasal adhesions.

Results (Patientswith | (Patientswith | Grand Total
Normal nasal Reduced nasal N=82
patency) patency)
N=57 N=25
Relief of 54 (65.8%) 17 (20.7%) 71 (86.5%)
epiphora
Adhesions 3(3.6%) 8(9.7%) 11 (13.4%)

Group of Frequency Relief of | Adhesion
patients No. of patients | symptoms

MMC applied 45 (54.9%) 42 3
MMC not 37 (45.1) 29 8
applied

Total 82 (100%) 71 11

* p=0.048-significant

Theresultswere statistically analysed using Chi square
and Fisher Exact test, p=0.048- significant.

Nasal synechiae was the main complication in our
series. Other complications, like bleeding, infection or
granulation tissue formation etc. were not seen in our
patients.

Associated nasal pathology was found in 30.5 %
(n=25) patients in this series. The commonest nasal
pathology encountered in this serieswas deviated nasal
septum which was found in 18.3% (n=15). Other nasal
pathol ogies found were choncha bullosain 9.7% (n=8).
and nasal polypi in 2.4% (n=2),(Table:2).

Table 2: Different types of nasal pathol ogies encountered
causing reduced nasal patency.

Nasal Frequency Percent
Pathology
CB 8 9.8
DNS 15 18.3
Polyp 2 2.4
Absent 57 69.5
Total 82 100.0

Failurefrom relief of symptomsi.e. epiphorawas more
commonly associated when patients were found to
have associated nasal pathologies. Failure due to nasal
adhesions and subsequent epiphora were more
commonly noticedin 9.7 % (n=8) among those patient
who had concomitant nasal pathologies which were
observed in 30.5 % (n=25). Post operative nasal
adhesions were rare 3.6 % (n=3) in majority of our
other patients 69.5 % (n=57) who were free from

* p=0.033-significant

Corrective surgery in the form of septoplasty,
turbinectomy or endoscopic sinus surgery were
performed where required in other cases. After
corrective surgery these cases were included as normal
cases where concomitant pathology was absent. Post
operative synechiae formation was dropped from 9.7%
to 3.6 %, with overall improvement of results.

DISCUSSION

Nasal endoscopes are now widely used for ailmost all
nasal and paranasal sinus surgeries due to its precise
technique and sophisticated instruments. These nasal
endoscopes are a so widely used for surgeriesthat were
not in the domain of rhinologists. Transnasal
hypophysectomy, repair of cerebrospinal fluid
rhinorrhea* and endoscopic DCR are few of them.

The main advantages over external approaches are,
scar less surgery, least traumatic, precise technique
and less morbidity. The added advantage of performing
endoscopic DCR is aso preservation of medial canthal
ligament of eye. So lacrimal pump function is also
preserved. Success rate of endo-DCR is about 90%,
which is comparable to external DCR.

The main cause of surgical failurein endoscopic DCR
is formation of granulation tissues or synechiae at the
operative site.*>® A number of different techniques
were used to minimize incidence of granulation tissues
or synechiae formation and to improve surgical results.
Surgical techniques to reduce the development of
synechiae are, complete separation of lacrimal sac
from nasolacrimal duct and use of mucosal flap
placement after wide resection of surrounding bone.
Non surgical methods to reduce nasal synechiae
formation are usesof silicone stents, and post operative
application of steroids or mitomycin-C.

Silicon stents were used in many studies to keep neo-
osteum open and to minimize nasal adhesions. But its
rolein minimizing nasal synachiaeistill controversia.
Some studies claim good post operative results by use
of stents. Other studies aso demonstrated equally good
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results without using silicon tubes.’® Smirnov et dl, in
their recent study, have even demonstrated granulation
tissues formation due to prolonged use of silicon tubes.
So, they recommend to avoid silicon tubes for better
post operative results.

In this study, the main complication was post operative
synachiae formation, which collectively occurred in
13.4% (11/82) cases. Other rare complications of
endoscopic DCR reported in literature include, bleeding
from nose, recurrent infection, orbital damage, corneal
ulcerations, erosion of canaliculai due to tightly fixed
silicone tubes and cerebrospina fluid rhinorrhea. These
complications are very rare especially by endoscopic
technique.?

As nasal synachiae is the main cause of failure, so
attempts were made to overcome this problem and to
improve post operative results. Role of mitomycin C
in prevention of nasal synachiae has been studied in
many studies acrosstheworld, with variable results. 22
This study has demonstrated significant improvement
in results by 15% in patients where mitomycin C was
used (93.3%). The other group where intra-operative
mitomycin C was not applied has shown increased
tendency of nasal adhesion formation decreasing success
rate to 78.3%.

Lasers are also used to improve surgical success rate
and minimize nasal adhesion or synechiae
formation.?>2% But there is no convincing evidence to
prove that use of lasersis of any added advantage in
improving the success rate.?6%’

CONCLUSION

Endoscopic dacryocystorhinostomy is a safe surgical
technique with low complication rate. Success rates
are similar to external dacryocystorhinostomy. Intra-
operative use of mitomycin C is effectivein prevention
of nasal adhesion formation by 15%. Henceimproving
success rate from 78.3% to 93.3%. by endoscopic
surgery. It does not produce external surgical scar. It
preserves media canthal structuresand lacrimal pump
system. The surgery is performed more quickly as a
day care procedure. Concomitant nasal problemslike
septal deviation, enlarged turbinates or nasal polyposis
can also be corrected at the same time, thereby
improving success rate.
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