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Abstract
Background: Although surgical excision is still the gold standard treatment for ocular surface squamous neoplasia (OSSN), interest
in conservative medical approaches is steadily growing due to its advantages. The clinical outcome of topical mitomycin C (MMC)
0.02% as primary treatment for OSSN was investigated. The primary outcome measure was clinical regression of the tumour. The
secondary outcome measures were duration of treatment, possible side effects and recurrences.
Materials and methods: In this prospective study 11 patients with the diagnosis of OSSN were included. All were treated with
mitomycin C eye drops 0.02% 4 times daily for 4 days a week. The study was conducted at Mysore Medical College & Research
Institute, Mysore for a period of 6 months from August 2020 to January 2021.

Results: Out of the 11 patients, complete tumour regression was achieved in 6 (54.5%) patients. The remaining 5 patients reported
partial tumour regression. Mean duration of treatment was 6 weeks. The most common side effect noted was eye irritation. The
side effect was transient and resolved with the cessation of treatment. No recurrence was observed during the follow up.

Conclusion: Topical chemotherapy can be tried as primary treatment in all patients with OSSN as it can cause complete or partial
tumour regression with negligible side effects.
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Introduction
Ocular Surface Squamous Neoplasia (OSSN) is the
most common malignancy of the ocular surface. It
encompasses wide spectrum of histological diagnoses
ranging from mild intraepithelial dysplasia to invasive
squamous cell carcinoma (SCC) of the conjunctiva and
cornea [1-12].

The most widely accepted treatment strategy for
OSSN includes wide excision biopsy with 3–4 mm
tumour- free margin by “no touch” technique for
the conjunctival component, alcohol treated limited
superficial keratectomy for the corneal component,
followed by adjunct double freeze thaw cryotherapy
to the conjunctival surgical margins and surface
reconstruction [1-4, 8, 13-16]. However surgical
excision has a recurrence rate ranging from 5% to
69% [1, 5-8, 13-15, 17, 18]. The other disadvantages
of surgical excision include the risk of limbal stem cell
deficiency, ocular surface irregularity and scarring,
forniceal shortening, symblepharon and limitation
of extra ocular movements [2, 7, 17, 19]. Hence the

preferred treatment modality for OSSN is slowly shifting
from surgery to topical chemotherapy [1, 6, 7, 13, 14].
While in dysplasia and carcinoma in situ it may help in
complete resolution, it may also be useful in cases of
SCC for chemoreduction [3].
Advantages of topical treatment for OSSN are simplicity
of the treatment and avoidance of the surgical
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complication such as limbal stem-cell deficiency and
corneal scarring [1, 7, 13]. The greatest advantage is
that it treats the entire conjunctival surface with less
dependence on defining tumor margins [14, 20]. This is
beneficial, especially, in cases of multifocal tumours and
subclinical dysplasia [1, 7, 13, 14, 21]. It also delivers
high concentration of drug to the target tissue and
spares surrounding normal tissue which is otherwise
excised during surgery [14]. Unlike surgical excision
the topical treatment can be titrated and even repeated
according to the clinical response. But the long term
effects of use of these topical agents on ocular surface
are not known [14]. The tumour resolution is not
immediate and hence the number of follow up visits
required with medical treatment is more compared to
primary surgery [4, 13]. The greatest limitation for use
of topical therapy is the side effect profile and hence the
compliance of the patient [6, 14]. However these side
effects are self-limiting and resolve once the treatment
is stopped [4].
Despite its advantages, there is paucity of published
literature on efficacy of topical chemotherapeutic
agents as primary treatment of OSSN. Moreover
there is no consensus or guideline as to the best
management protocol for OSSN [1, 14]. This study
has been done to determine the efficacy of one of the
topical chemotherapeutic agents mitomycin C (MMC) as
primary treatment for OSSN.

The primary outcome measure was tumor regression.
The secondary outcome measures were duration of
treatment, possible side effects and recurrences.

Materials and methods

This study was approved by Institutional Ethical
Committee. All cases of OSSN who presented to our
hospital during the study period were included in the
study. The study was conducted at Mysore Medical
College & Research Institute, Mysore for a period of 6
months from August 2020 to January 2021. A written
consent was taken from each patient. The diagnosis of
OSSN was based on clinical findings. A detailed history
was taken and complete ophthalmological examination
was done. The demographic details (age, gender) were
taken. Presenting complaints and duration of symptoms
were noted. Risk factors and previous treatment history,
if present, were recorded. The tumour characteristics
like tumor laterality, tissue involved (conjunctiva,
cornea, conjunctival limbal corneal surface), tumor
location (superior, nasal, inferior, temporal quadrants;
upper tarsus, lower tarsus, upper fornix, lower fornix),
maximum basal tumor diameter (mm), number clock
hours of limbal involvement, tumor pattern (leukoplakic, gelatinous, nodular, papillary, placoid, pigmen-
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ted) clinically detectable multifocality, presence of feeder vessel and keratin were documented. Locoregional
lymph node examination and medical examination to
rule out locoregional or systemic metastasis of tumor
were performed in all cases. Patients were also evaluated
for presence of any systemic predisposing conditions.

All patients were treated with topical chemotherapy
with 0.02% MMC administered 4 times a day for 4
days a week [9]. Patients were instructed about the
possible local side effects. Topical chemotherapy
course was repeated in those cases which showed
response until 2 weeks after complete clinical tumour
regression. A complete tumour regression was defined
as total disappearance of lesion with clear visibility of
underlying structures [22]. Those cases which showed
no evidence of tumour regression were taken up for
surgical excision. Patients were followed up every week
while on topical chemotherapy and monthly thereafter,
upto 6 months. Tumour details were recorded during
each visit. Ocular side effects and any event of tumor
recurrence were noted during follow-up.

Patients who were noncompliant to treatment, or those
who were lost to follow up were excluded from the
study.
Windows SPSS version 20 was used for all statistical
analyses, and a p value </=0.05 was considered
statistically significant.

Results

Eleven eyes of eleven patients were included in the
study. The mean age at presentation was 55.82years
+/- 18.3years (range: 28-76 years). There was male
preponderance with male to female ratio of 7:4 (Figure
1). History of prior intervention was present in 1 patient.
History of prolonged exposure to sunlight was noted in
5 patients (45%) and history of smoking in 3(27.3%)
(Table 1). None of these demographic factors had
statistically significant correlation with OSSN, (p>0.05).
2 patients had HIV. Of the 2, one was diagnosed to have
HIV during evaluation of OSSN. The ages of the 2 patients
with HIV and OSSN were 28 and 40 years, which was
significantly lesser than the mean age of the patients
with OSSN and no HIV. This association was found to be
statistically significant (p=0.05).
The most common presenting complaint was mass on
the ocular surface. The mean duration of symptoms was
5.73 months (median: 4months; range: 1 month – 12
years).
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(a)

Figure 1: Gender distribution.

Table 1: Risk factors for OSSN.
Risk factors

Frequency

Percentage

HIV

2

18.2%

UV exposure

5

45.5%

Smoking
Nil

3
1

27.3%
9%

The tumor involved conjunctivo-limbal corneal surface
in 9(81.8 %), and bulbar conjunctiva in 2(18.2%).
The mean basal dimension of the tumor was 5.73 mm
(median: 5 mm; range: 4–10 mm). The mean number
of limbal clock hours involved by the tumor was 3.89
(median: 2; range: 2-9). Most common clinical type
noted was Leukoplakic, which was seen in 6 patients
followed by gelatinous in 4 patients and papilliform in
1 patient (Table 2). The common location was temporal
part (7/11).
Table 2: Clinical types of OSSN.
Type of lesion

Number

Percentage

Leukoplakic

6

54.5%

Papilliform

1

9.1%

Gelatinous
Total

4

11

(b)

Figure 2: Before (a) and after (b) treatment with MMC.

Eye irritation was the common side effect noted
(p=0.34). This was managed with carboxymethyl
cellulose 0.5% eye drops and loteprednol 0.5% eye
drops. The side effects were transient and resolved with
the discontinuation of topical chemotherapy (Figure 3).
No cases of punctual stenosis or corneal ulceration were
observed. No patient discontinued therapy due to side
effects. No tumor recurrence was noted in any patient.

(a)

36.4%
100%

Complete tumor regression by topical treatment alone
was achieved in 6(54.5%) patients (p=0.05). Partial
tumour resolution was seen in 5 patients (Figure 2).
The mean duration for complete tumour regression was
6 weeks (p=0.03).

(b)

Figure 3: Before (a) and after (b) treatment with MMC.
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Discussion
Despite the advantages of topical chemotherapy in the
treatment of OSSN there is paucity of published articles
that report the clinical effects of these drugs. Our study
describes the outcome of topical MMC in the treatment
of OSSN. In our study complete tumour regression with
topical treatment alone was achieved in 54.5% of the
patients after a mean duration of 4 weeks. The remaining
patients also showed partial tumour regression leading
to the reduction in the size of the tumour thus avoiding
the complications related to the extensive surgical
excision. Hence the topical treatment had proved to
be beneficial in all patients. The efficacy rate of topical
MMC in treatment of OSSN is ranged between 70% and
100% in the previous studies [13, 14, 23, 24]. Gupta
and Muecke used topical MMC as primary treatment in
diffuse conjunctival corneal intra-epithelial neoplasia
and found that topical MMC is effective in 87.5% [13].
Meel et al also reported complete tumour regression
in 87.5% of the cases and partial regression in the
remaining 12.5% of the cases on treatment with topical
MMC [8].

Most of the studies follow the treatment regimen of
1 week on and 1 week off of topical MMC 0.04% for
treatment of OSSN [9, 13, 14, 17, 22, 24]. In our study
topical MMC 0.02% was used in a pulsed manner with 4
days on and 3 days off treatment regimen. This improves
the patient compliance by reducing the side effects. This
also prevents damage to more slowly dividing epithelial
cells and limbal stem cells, allowing them to repair their
DNA [6, 17].

Demographic profile of patients with OSSN differ in
different parts of the world [5]. The average age of
presentation is usually the sixth and seventh decades
of life. However in patients with systemic predisposing
conditions HIV infection, xerodermapigmentosa, OSSN
may occur at a younger age [1, 8, 17, 19]. According to
the previous studies OSSN is commonly seen in elderly
and in males in Asia, Europe, Australia and North
America, but not in Africa [2, 5, 8, 11, 24, 25]. In Africa
prevalence is more in young and females [5, 8, 11, 24],
this may be due to increased prevalence of HIV infection
in Africa. Generally male preponderance is seen as men
are exposed to more UV light due to more outdoor
activities. 2,5 Demographic profile of patients in our
study was consistant with other studies from East Asia
in having male preponderance and common age of
presentation being sixth decade [5, 25].
Exposure to UV radiation in the form of excess outdoor
activity was the most common risk factor noted in our
study. UV radiation is the most common mutagenic
factor implicated in pathogenesis of OSSN in many
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other studies [1, 2, 9, 22]. UV radiation causes p53 gene
mutation thereby leading to OSSN [17].

HIV has been associated with eightfold increased risk
of OSSN [2, 10]. OSSN can be the first presenting sign of
HIV/ AIDS in 50–86% of cases [2]. One of the patients
included in our study was diagnosed to have HIV
infection during evaluation of risk factors for OSSN.

Similar to other studies, the lesions were most commonly
located at limbus [2, 8, 22]. In our study leukoplakic type
was the most common type. Another study from India by
Kusumesh R et al also found that leukoplakic was most
common type. A study from Thaiwan by Ma et al., found
that papilliform type was more common [5]. Meel et al.,
in their study on clinicodemographic profile of patients
with OSSN found gelatinous type more common [8].

MMC has been reported to cause conjunctival injection,
irritation, pain, punctual stenosis, and periocular
dermatitis [1, 2, 18, 19, 26-28]. These side effects are
transient and resolved once the treatment was stopped.
They can be easily managed with topical steroid and
lubricant drops. MMC is also associated with limbal
stem cell deficiency with keratopathy and with the
reactivation of herpes simplex virus type keratitis [1, 21,
29, 30]. These side effects are rare when MMC is used
in pulsed manner, as used in this study. In our study
side effects were seen in 72.7% (8/11 patients).The
most common side effect seen was eye irritation. This
symptom was managed with loteprednol eye drops 0.5%
and carboxymethyl cellulose 0.5% eye drops. Poothullil
and Colby [28] reported the presence of clinically
detectable side effects in 76% of patients treated with
0.04% MMC. In the largest study which included 58
patients to review the outcome and complications of
MMC in the treatment of OSSN, allergic reaction and
punctal stenosis were the main complications noted
[16].
The mean duration required for tumour resolution was
4 week. This is comparable with the result of other
studies where the mean duration of tumour resolution
was considered 3-4 weeks [30-32]. Recurrences take
place most frequently within the first 6 months after
resection [2]. The patients were followed up for 6
months post treatment and no recurrence was noted in
our study.

Hirst, in the only randomized clinical trial to assess
the effectiveness of MMC 0.004% as primary topical
treatment in OSSN, found that 93% of the patients had
complete resolution with topical MMC. There were no
severe side effects [4]. In a retrospective study done by
Kusumesh et al complete response was achieved in 92%
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treated with topical MMC 0.004% in a median duration
of 1.5 months. Adverse reaction was noted in 88% of the
patients. Most common adverse effect was conjunctival
hyperemia [22]. All patients achieved complete response
after one month of treatment, however, the rate of
recurrence was 4.3% after 24 months of treatment.
Corneal erosion was noted in 17.4% of the patients [9].
Rozenman and Frucht-Pery found MMC both in 0.02%
and 0.04% were effective as primary treatment for
small-size conjunctival intraepithelial neoplasia (CIN).
No serious adverse reactions to MMC treatment were
found except conjunctival hyperemia with irritation
which disappeared on cessation of treatment [29].
Shields CL and associates in their prospective studies on
MMC for OSSN (both primary and recurrent) found that
topical mitomycin C 0.04% is safe and effective therapy
for conjunctival or corneal SCC [31, 32].
The limitations of the study were smaller sample size,
non-randomized treatment algorithm, and shorter
duration of follow up.

Conclusion

The study shows that topical chemotherapy in the form
of MMC 0.02% used in pulsed manner is effective in
treatment of OSSN with negligible side effects. Absence
of progression of tumour during the treatment and
presence of response in the form of complete resolution
or partial resolution leading, to chemoreduction in
all patients in our study support the use of topical
chemotherapeutic agents as primary treatment. Hence
a trial of topical treatment may be used in all suspected
cases of OSSN before doing surgical excision. Considering
its safety and efficacy, MMC has the potential to be
chosen as the first line agent in the topical treatment
of OSSN.
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