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ABSTRACT

Introduction: The pterygium is one of the common ocular
surface diseases; no actual pathogenesis had been described.
No medical therapy for pterygium available; therefore, the only
treatment is surgical removal, which might end with recurrence;
to prevent this mitomycin C (MMC) used. Till now, the ideal
duration of MMC exposure remained questionable. This study
shows the effect of different doses and duration on the
pterygium surgery outcome.

Subjects and Methods: It is an observational retrospective
study that comprised of a total of 144 subjects, had been
divided into three groups, each group consisting of 48 patients
who underwent pterygium surgery with MMC and graft. Al
groups had received the same postoperative treatment.
Results: The incidence of recurrence was 13.5% among all
the groups, of which 12.5% for group B and 0.7% for group A
and no recurrence in Group C. The p-value= 0.000.

The recurrence was more among males with non-significant p-
value=0.5 and more among > 50 years of age with highly
significant p-value=0.000. The incidence of stromalysis was
0.71%.

Conclusion: This study emphasizes that the shorter the

INTRODUCTION

The pterygium was first described by an ophthalmic surgeon
called Susruta in 1000 by AC." It is one of the common ocular
surface diseases, which is a triangular-shaped growth that
invades the cornea more commonly at the nasal bulbar
conjunctiva side but can occur at the temporal side also.z*

Back to Hippocrates' time, this illness had been identified, but till
now, no actual pathogenesis had been described (4). Contribution
of environmental factors like ultraviolet radiation, hot climate and
dusts specially cement dusts; Ali and Omar, conducted in their
study the relation of cement dust with the pterygium.5 Hill and
Maske, regarded this illness as a proliferative rather than a
degenerative process.® Recently hereditary and vascular
endothelial growth factor A (VEGFA) have been suggested to play
roles.”

Till now, there is no medical therapy for pterygium; therefore, the
only treatment of choice is surgical removal, which might end with
recurrence, and for this reason, many factors had been implicated
like skin color and geography.8 Since the operation for pterygium
started till now, many trials had done to remove the pterygium like

B|Page

Int J Med Res Prof.2020 July; 6(4); 38-41.

duration (just washing) of MMC, the better the protection
against scleral stromalysis, but the lower the dose, the higher
the recurrence rate. Therefore, much more workup requires for
setting up a customized surgical procedure, to achieve utmost
preventive criteria for both recurrence and stromalysis.
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using human's secretion and excretion; bile and urine,
respectively, experiments with acids performed, removal of
pterygium with horsehair had been tried.” Excising the pterygium
and making a bare sclera “bare-sclera technique” first committed
and performed by A D'Ombrain®, but this procedure was
associated with a high recurrence rate.® Then in 1963, Kunitomo
and Mori used MMC to prevent the recurrence.!" Recently, in
adjunction to the surgical excision, the anti-vascular endothelial
growth factor®, amniotic membrane, conjunctival autograft in
adjuvant with 5-fluorouracil or MMC performed’; although, it's
thought that the duration of exposure more important than the
concentration' but till now the ideal duration of MMC exposure
remained questionable.

The mitomycin C is an alkylating agent, and it's an antibiotic which
is taken from Streptomyces caespitosus, a strain of actinomyces,
for the first time by Wakaki et al.”® It Inhibits pterygium cell
proliferation and migration, and eventually, cell death; the cell
death is higher in pterygium than in conjunctival cells."* The
mechanism of cell inhibition is through inhibiting the synthesis of
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nuclear DNA, RNA transcription, and the synthesis of protein and,
it is a potent fibroblast inhibitor, but also studies show that it can
damage the mitochondrial DNA.5'6 When used in high
concentration acts as a chemotherapeutic agent but in low doses
acts as an antifibrotic agent that prevents scar formation this
feature made the MMC famous in many ophthalmological
surgeries like pterygium surgery, it can have both systemic and
local adverse effects; the systemic absorption can occur when the
dose is higher than 0.2 mg but 0.2 mg even if remain for 60
seconds not found to be associated with systemic absorption, it's
half-life in plasma is around 20 minutes, Yulshi et al.'” Also, one of
the devastating local side effects is scleral stromalysis in various
doses, even with a low dose of 0.02 mg which is used by Lindquist
and Lee, in their study (15), and might happen even after decades
as demonstrated by Wan Norliza et al.'8

OBJECTIVE
To evaluate the impact of the different doses and duration of
mitomycin C (MMC) on the pterygium surgery outcome.

SUBJECTS AND METHODS

It is an observational retrospective study that comprised of a total
of 144 subjects, had been divided into three groups, each group
consisting of 48 patients who underwent pterygium surgery with
MMC and graft. The same surgeon performed all operations. The
permission and approval confirmed by the local ethics committee
under the number 623. All subjects had verbal informed consent
for their participation in the study after the procedure been
explained. All groups had received the same postoperative
treatment.

Regarding the surgical procedure; it is performed under local
anesthesia using 2% lidocaine, which was injected into the
subtenon to achieve anesthesia. The pterygium tissue was
removed from the cornea up to its base with the help of a crescent
knife and scissor followed by cauterization of the bleeders. Then
the conjunctiva undermined, and the tenon dissected totally from
the conjunctiva around 2-3 mm starting from the free edges of
conjunctiva inward also the bare sclera freed from all tissues. In all
groups, MMC used followed by copious irrigation of bare sclera
and the space between undermined conjunctiva and episclera, for
this purpose balanced salt solution used." Then bare sclera was

covered with conjunctival autograft transplantation taken from the
superior bulbar conjunctiva, the size of the graft is adjusted to the
size of the bare sclera and sutured with 8-0 vicryl. All groups had
the same amount of MMC exposure, but the dose and the
duration were adjusted according to the groups:

In Group A, many pieces of surgically sterile sponges immersed
in 1 cc of 0.2 mg MMC solution was placed under the conjunctiva
in the upper, central and lower parts then the free edge of the
conjunctiva hold with serrated forceps brought up to the limbus to
cover the bare scleral surface for 30 seconds followed by removal
of the sponges and copious irrigation.

Group B, just irrigation of the bare sclera and under conjunctival
space with 1 ml, 0.1 mg MMC followed by immediate copious
irrigation.

Group C, just irrigation of the bare sclera and under conjunctival
space with one ml, 0.2 mg MMC followed by immediate copious
irrigation.

RESULTS

Statistical analysis was performed using SPSS version 25, which
summarized the data’s in percentage for qualitative variables. The
ANOVA, Chi-square test, T-test, and Post Hoc Test used to
compare variables between the groups, and the variables with P-
value < 0.05 considered significant statistically.

The study included a total of 144 eyes of 72 patients. The range of
the age among all groups was from 18 to 69, with a mean of
38.66, the standard deviation of 15.33. Among them, 88.2% were
males, and 11.8% were females. The mean age for Group A was
34 years, for Group B was 40 years, and Group C was 42 years.
Each patient was observed for two years postoperatively, and slit-
lamp examination was performed to check for recurrence at every
visit; any fibrovascular proliferation from the previous pterygium
site was regarded recurrence. Scleral stromalysis defined by the
presence of seeing black-brown appearance through the sclera in
the operated area.

The incidence of recurrence was 13.5%; 13.5% in total groups,
among which, 12.5% for group B and, 0.7% for group A and no
recurrence in Group C. The p-value= 0.000.

The recurrence was more among males with non-significant p-
value=0.5 and more among > 50 years of age with highly
significant p-value=0.000, Fig 1.
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Fig 1: Frequency of recurrence among all groups in relation to age and gender.
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Fig 2: Post Hoc Test for all groups in relation to high myopia, recurrence, and stromalysis.

Regarding stromalysis; it is incidence was stromalysis 0.71%, a
mild scleral stromalysis confirmed in Group A only, who was 65
years old male and was high myopic, the p-value for stromalysis in
relation to both gender and the age was p-value=0.07 non-
significant, but the correlation with the groups were significant p-
value=0.03, i.e. the longer the duration more chances for the
stromalysis to happen but the shorter the duration is more
protective, the Post Hoc Test showed a significant relation, Fig 2.
The incidence of high myopia was 3.5% in all groups. The Post
Hoc Test showed a none significant relation, Fig 2.

DISCUSSION

Since 2015; protocol for pterygium surgery is excision,
intraoperative MMC 0.2 mg/mL (0.02%) application for 30 seconds
with conjunctival autograft. But, the lack of universal guidelines,
unavailability of an ideal procedure to prevent recurrence and
stromalysis, the presence of hot, dry climate, thin sclera in myopic
patients, and old age groups all together might cause both
recurrence, Lei G showed in his study?0, and stromalysis.

The commonest postoperative  challenging  encountered
worldwide, for pterygium, is recurrence which necessitates
multiple interventions, and each intervention leaves some scar
which finally may end with fibrosis of the conjunctival fornices; the
symblepharon, Mohammed | conducted in his study?', while the
most devastating postsurgical challenging is fibrinolysis due to
repeated using of MMC, which might end with total scleral melting;
the scleromalacia, Lee JS et al.?2 While Solomon A et al. revealed
that the application of MMC for one time to the bare sclera is not
associated with a decrease in the scleral thickness, up to 6 years
of follow up.2 It is well understood that combining conjunctival
autograft with MMC reduces recurrence, as proven by Ha SW et
al At the same time, various doses can cause scleral
stromalysis, Lindquist TP and Lee WB', and Ha SW et al.
postulated that the long exposure (1-2 minutes) can cause
systemic absorption and toxicity? but Cheng HC et al. evaluated
the lower dose (0.2 mg/ml) for 30 seconds, which is not the ideal
dose and duration to prevent recurrence'!, and the current study
showed the same result.
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Sebban A and Hirst LW study showed, the incidence of
recurrence in subjects operated with 0.2 mg MMC and
conjunctival autograft procedure is around 12-13%2%, also in
present study showed nearly the same incidence 13.5% in whole
groups, among which, 12.5% for Group B; therefore it can be said
that lower the dose, the higher the recurrence rate. This study
showed, the recurrence rate more among > 50 years of age, but
Anguria et al. showed the reverse.2

Regarding stromalysis; it is incidence was stromalysis 0.71%,
a mild scleral stromalysis confirmed in Group A only, who was 65
years old male and was high myopic, the p-value for stromalysis in
relation to both gender and the age was p-value=0.07, non-
significant, but the correlation with the groups were significant p-
value=0.03, i.e. the longer the duration more chances for the
stromalysis to happen but the shorter the duration is more
protective, and it is well known that scleral thickness does not
decrease with age, but regional decreases in the thickness occur
in eyes with an elongated axial length that affects the posterior
segment in the majority of cases, Shen L et al. revealed in their
study?, the same result achieved in present study, therefore,
more researches needed to figure out the real vulnerable age and
or specific diseases to the stromalysis. In present study, a very
low dose, (0.1 mg/ml washing) of MMC with graft caused a high
recurrence rate; the same result had been shown in another study
by Lotfy A etal.?

Surgical intervention in the limbal area causes severe barrier
function destruction. As repeated surgery adds another burden on
limbus and cornea, therefore, repeated the surgical procedure in
the same area for the same entity causes more anatomical and
histological destructions which might cause more recurrent
cases.” Regarding the period of follow up is not sufficient for
stromalysis as it might happen decades after the MMC exposure
but it gives a good idea regarding the recurrence rate; however,
Fakhry MA study’s had shown similar results compared to present
study'3, while, Gris and colleagues had no recurrences cases®,
but Akura and colleagues technique showed no recurrences
during the period of 6 to 32 months.30 Martins TG et al. highlighted
that increasing the dose and duration of exposure of MMC
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decreases the recurrence but increases the complication rate.” In
the current study, the Group C, (0.2 mg/ml with just washing), is
the best to follow and might become the standard procedure
regarding the dose and duration of MMC, as no recurrence and
stromalysis recorded. To prove that, a larger number and a longer
period of the follow up needed for every single patient.

CONCLUSION

This study emphasizes that the shorter the duration (just washing)
of MMC, the better the protection against scleral stromalysis, but
the lower the dose, the higher the recurrence rate.

Therefore, much more workup requires for setting up a
customized surgical procedure, to achieve utmost preventive
criteria for both recurrence and stromalysis.
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