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ABSTRACT

Keywords:
Lacrimal apparatus diseases; Objective: To evaluate the efficacy of mitomycin C in anatomical and functional success after modified
Dacryocystorhinostomy; transcanalicular diode laser dacryocystorhinostomy.
Dacryocystitis; Lasers, solid-state Methods: A prospective, double-blinded, randomized placebo-controlled study compared the effect

of topical mitomycin C on modified transcanalicular diode laser dacryocystorhinostomy. Group 1 had
modified transcanalicular diode laser dacryocystorhinostomy with topical saline, while Group 2 had
modified transcanalicular diode laser dacryocystorhinostomy with topical mitomycin C. Success was
defined as anatomical patency and relief of symptoms at the end of 6 months.

Descritores:

Doengas do aparelho lacrimal;
Dacriocistorrinostomia;
Dacriocistite; Laser de estado
sélido Results: Six months after surgery, Group 1 (30 patients) showed anatomical and functional success rates

of 86.7% and 83.3%, respectively. Group 2 (32 patients) showed anatomical and functional success rates

of 87.5% and 84.3%, respectively. There was no statistically significant difference between the groups 1

F;Z;e;e;g;; and 2 (p = 1.000).
Conclusion: The use of mitomycin C did not improve the anatomical and functional success rates of
AJ“::Z‘;‘;S’Z"Z: modified transcanalicular diode laser dacryocystorhinostomy compared to placebo.
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INTRODUCTION
Dacryocystorhinostomy (DCR) is the gold standard treat-
ment for primary acquired nasolacrimal duct obstruction
(PANDO). There are two different approaches to DCR: exter-
nal (EX-DCR) and endoscopic approach (EN-DCR). Recently,
transcanalicular diode laser DCR (TL-DCR) has been de-
scribed to treat PANDO. Previous studies showed that laser
assisted DCR success rates ranges from 74% to 85%. %3

The modified TL-DCR (MT-DCR) published by Feijé et
al. consists of removing a flap of the nasal mucosa prior to
laser osteotomy, to avoid the thermal injury, fibrosis, and
excessive scarring of the nasal mucosa, which could lead
to anatomical or functional failure.”?” Mitomycin C has
been used as an adjuvant in lacrimal drainage procedures
to avoid scars and stenosis. However, the efficacy of this
drug in TL-DCR and MT-DCR may be uncertain #4.

The aim of this study was to determine the effects of
MMC in MT-DCR regarding anatomical and functional
success.

METHODS

This is a prospective, double-blinded, randomized and
placebo-controlled study. This study was performed
between January 2017 to November 2019. All patients
signed the informed consent term, and the study was
approved by the local research ethics committee (CAAE:
56843016.4.0000.5083). The study was conducted in ac-
cordance with Helsinki Declaration (as revised in 2013).

Inclusion criteria were patients who presented chron-
ic tearing and clinical confirmation of PANDO, by Jones
test, Zappia-Milder test, probing, syringing and dacryo-
cystography. The cases of stenosis or indeterminate ob-
struction were investigated with magnetic resonance
looking for secondary lacrimal obstruction.

Exclusion criteria were: age under 18 years old, sec-
ondary lacrimal obstruction, history of facial trauma,
canalicular obstruction, trichiasis, ectropion, entropi-
on, dry eye disease, extrusion of the silicon tube before
8 weeks, and abnormalities in the nasal fossa identified
by otorhinolaryngologist (nasal synechiae, nasal pol-
yps, severe nasal septum deviation and/or middle tur-
binate hypertrophy, with middle meatus blockage). All
procedures were performed by the same surgeons (an
oculoplastic surgeon and an otorhinolaryngologist).
A 94onm Orlight diode laser was used coupled to a
20-gauge (G) fiberoptic probe.

To achieve a 15% difference between the groups, and
after adopting the 95% confidence interval and power of
80%, the estimated sample size was 64 patients.

Data were collected regarding gender, age, side, oper-
ation time. On the day of the procedure, the patients were
randomized by the numbered sealed manila envelopes.
The registered nurse (not involved in the study) chose the
envelope that defined whether the patient would be part
of Group 1 or 2 and then prepared the substance to be ap-
plied at a cotton piece. Neither the surgeons nor the pa-
tient had access to the information about the substance
used in each patient.

Anesthesia

Allpatientsreceived topical anesthesia with 1% tetracaine
drops and nasal anesthesia with 20% lidocaine spray; cot-
ton pieces with 5% naphazoline solution were placed in
the nasal mucosa for 5 minutes. After venous sedation,
infraorbital and infratrochlear nerve blocks with 29 lido-
caine and 0.75% bupivacaine were performed.

Surgical technique

The upper and lower lacrimal puncta were dilated with a
lacrimal punctum dilator, followed by lacrimal syringing
with 0.9% saline solution. The insertion of the 20G en-
dolaser probe connected to the 940-nm diode laser was
made through the superior canaliculus, reaching the me-
dial wall of the lacrimal sac and the lacrimal bone. The
nasal cavity was visualized with a 302 4mm rigid nasal
endoscope (Storz®). The location of the lacrimal sac was
identified intranasally using transillumination. A vertical
incision was made using a sickle edge blade in the nasal
mucosa immediately anterior to the maxillary line and
was extended from the projection of the line of insertion
of the middle turbinate to the upper portion of the inferi-
or turbinate. Two relaxing incisions perpendicular to the
first incision were made, and a nasal mucosal flap was lift-
ed using a Freer elevator. The flap was incised at its poste-
rior portion, and a rectangular portion of the nasal muco-
sa was removed. The osteotomy was performed using the
diode laser parameters of 5W and continuous mode and
performed close to the axilla of the middle turbinate. The
size of the osteotomy was approximately 6mm x 6mm.
@ After this, patients were then treated according to the
simple randomization prepared before the surgery. They
were allocated into the control group (Group 1: MT-DCR +
placebo) or treatment group (Group 2: MT-DCR + MMC).

Group 1: modified transcanalicular diode

laser dacryocystorhinostomy placebo

Transoperative 0.9% saline solution (placebo) was applied
in the region of the ostium using a cotton tip, in the nasal
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mucosa for 2 minutes, followed by exhaustive irrigation
with approximately smL of 0.99% saline solution.

Group 2: modified transcanalicular diode laser
dacryocystorhinostomy with mitomycin C
Transoperative 0.02% MMC was applied in the region of
the ostium using a cotton tip, in the nasal mucosa for 2
minutes, followed by exhaustive irrigation with approxi-
mately smL of 0.9% saline solution.

Patency was confirmed by lacrimal syringing with a
0.9% saline solution. Bicanalicular intubation was per-
formed with silicone tube for 8 weeks. No nasal packing
material was used.

After the procedure, all patients used antibiotic eye
drops associated with corticosteroids four times daily for
1 week. Both nasal irrigations with 0.9% saline solution
in the operated nostril and nasal corticosteroid (mometa-
sone) spray were also applied twice a day for 2 weeks.

Follow-up

Postoperative evaluations were masked and performed
with lacrimal syringing to confirm patency on the 1st, 7th,
and 14th postoperative days, at the moment of silicone
intubation removal (8 weeks after surgery) and 6 months
postoperatively.

Functional success was defined as the disappearance
or improvement of epiphora (Munk criteria zero or one)
and confirmed by dye disappearance test. Anatomical
success was defined as a positive syringing. The mini-
mum follow-up time was 6 months. Patients with postop-
erative persistent epiphora underwent nasal endoscopy
and dacryocystography to determine the possible cause
of failure of the procedure.®

Statistical analysis

Difference between the outcomes of the two techniques
was assessed using Fisher’s exact test. Other parameters
such as gender distribution, age, side, and operation time
were evaluated and compared using Fisher's exact test, un-
paired student t-test or the Mann-Whitney U test. The sta-
tistical analyses were performed using Statistical Package
for the Social Sciences (SPSS) version 22, and p-values less
than 0.05 were considered statistically significant.

RESULTS

This study recruited 71 patients, and four were excluded
because they refused to participate. After randomization,
five patients were excluded due to silicon tube extru-
sion before 8 weeks (three in Group 1 and two in Group

2). The sample consisted of 62 patients with unilateral
obstruction.

Group 1 had MT-DCR with placebo (30 patients), while
Group 2 (32 patients) had MT-DCR with MMC.

Data from 62 patients were analyzed: Group 1 (MT-
DCR + placebo) was composed by 30 lacrimal drainage
systems of 30 patients (26 women and four men) with an
average age of 63.4 years. Group 2 (MT-DCR + MMC) was
composed of 32 lacrimal drainage systems of 32 patients
(27 women and five men) with an average age of 57.8
years. Operation time was 2.5 minutes in Group 1and 22.4
minutes in Group 2 (p=0.9). Patient data are summarized
in table 1.

Table 1. Patient data and anatomical success of the proce-

dures
G(rr:‘a%; c?;:pz)z prvalue
Gender (female /male) 26/4 27/5 1.000
Age (years) 63.47 57.88 0.151
Side (right/left) 19/11 14/18 0.137
Duration (minutes) 225 22.41 0.909
Surgical sucess 26 (86.7%) 28 (87.5%) 1.000
Failure 4 (13.3%) 4 (12.5%) 1.000

Six months after surgery, Group 1 showed anatom-
ical and functional success rates of 86.7% (26/30) and
83.3% (25/30), respectively. Group 2 showed anatomical
and functional success rates of 87.5% (28/32) and 84.3%
(27/32), respectively. Despite the percentage variation,
there was no statistically significant difference between
the groups.

There were no postoperative complications such as
hemorrhages, false passage, granuloma, canalicular dam-
age or orbital bruise.

Ophthalmological, lacrimal duct and nasal endosco-
py examinations of the eight patients (four Group 1 and
four Group 2) with anatomical and functional failure
revealed cicatricial ostium closure in six patients (four
Group 1 and two Group 2) and common duct obstruction
in two patients (both Group 2).

DISCUSSION

This study evaluated the efficacy of MMC in MT-DCR, to
prevent scar formation and maintain the patency of the
osteotomy.

External DCR is the classic technique for the treat-
ment of PANDO. The use of transcanalicular laser for the
osteotomy reduces significantly the operating time and
the risk of bleeding.®* Cicatricial ostium closure at the
osteotomy area is the most common cause of failure of
this surgical technique.®
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MMC is commonly used by ophthalmologists during
glaucoma filtering procedures, pterygium excision, and
DCR.*® MMC has antiproliferative and antifibroblastic
activity.®® The ultrastructural effects of MMC are many,
including epithelial, glandular, and vascular tissue chang-
es. These effects may help to enhance the success of DCR
by preventing cicatricial changes of the ostium.7)

In this study, the concentration of intraoperative
MMC was 0.2mg/mL for 2 minutes, applied topically to
surgical rhinostomy using a cotton tip.

There is still no consensus regarding the standard
dosage of MMC (it may range from 0.05mg/mL to 0.5mg/
mL) nor the application time (ranging from 2 to 15 min-
utes).® It is necessary to define the best concentration
and time exposure to inhibited proliferation of fibroblasts
in response to injury without causing extensive apoptosis
and side effects. Two studies showed that it is sufficient to
use a concentration of 0.2mg/mL MMC for a duration of 3
minutes*9 or less.™ Another study observed the effect
of MMC exposure (0.4mg/mL) for 5 minutes and reported
cell regrowth in 24 to 72 hours."” The longer the duration
of MMC application, the greater is the effect on fibroblasts
and subsequent healing but studies show that a concen-
tration of MMC over 1.0mg/mL does not increase its effec-
tiveness.® The authors highlight those studies were con-
ducted in vitro (cultured human nasal mucosa fibroblast)
and that the results probably may not be the same in vivo.

Mitomycin C has been used in different routes of appli-
cation:**) topical intraoperative application, intramucosal
circumostial injection of MMC during DCR, multiple topical
applications of MMC postoperatively in endonasal DCR&13),
These applications appear to be a safe and effective adjunc-
tive modality after endocanalicular laser DCR in PANDO.
The surgical success rates ranged between 80% and 95%.

In our study we did not observe bleeding, poor epithe-
lization, mucosal or bone necrosis, neither infection, as
already reported. (#8415

Thisstudyreported that, although the successrate of MT-
DCR with MMC was higher than the surgery without MMC,
the difference was not significant as the one noticed in other
studies that concluded the MMC has no beneficial effect on
the success rate in TCL-DCR."“5 On the other hand, thisis not
observed in all studies since some demonstrate that EN-DCR
surgery had a significantly higher success rate compared to
the same surgery without MMC." Intrasurgical application
of topical MMC during EN-DCR with diode laser is said to re-
duce excessive scarring on the ostium area." However, it
seems that the benefit of using MMC in EN-DCR would be
less significant than that in EX-DCR.®
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CONCLUSION

In this study, both groups had remarkably high anatomi-
cal and functional success rates. To the best of our knowl-
edge, this is the first double-blinded, randomized, and
comparative controlled study that evaluated the efficacy
of MMC in anatomical and functional success in MT-DCR.
The limitations of this study are the short sample size and
relatively short follow-up period.
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