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Purpose: The aim is to study the clinicodemographic profile and treatment outcome of ocular surface 
squamous neoplasia (OSSN). Methods: This was a retrospective observational study of 57 eyes (56 cases) 
with clinically diagnosed OSSN, presenting in our center over the past year. Results: The median age 
of presentation was 55 years with male:female ratio being 4.5:1. Systemic predisposing conditions were 
xeroderma pigmentosa (1) postkidney transplant immunosuppression (1), and human immunodeficiency 
virus infection (1). Patients with predisposing conditions had a younger median age of onset (33 years). 
The majority of tumors were nodular (61.4%), gelatinous (61.4%), and had limbal involvement (96%). On 
ultrasound biomicroscopy (UBM), mean tumor height was 2.93 ± 1.02 mm, and intraocular extension was 
evident in seven eyes. OSSN with intraocular extension had a mean tumor height of 4.3 ± 1.32 mm. Nodal 
metastasis was seen in one case at presentation. As per American Joint Committee for Cancer Classification 
seventh edition staging-two cases were T1, one was T2, 46 were T3 and eight were T4. Treatment advised 
included conservative therapy for 39; wide local excision (4 mm margin clearance) with cryotherapy for 
seven; enucleation in four; and exenteration in four eyes. Overall, complete regression was achieved in 
88% of cases during a mean follow-up of 13.5 ± 4.6 months. Recurrence was seen in three cases, which 
were treated with exenteration, radical neck dissection, and palliative chemo-radiotherapy, respectively. 
Conclusion: Although associated with old age, earlier onset of OSSN is seen in patients with systemic 
predisposing conditions. Thicker tumors in the setting of a previous surgery or immunocompromised status 
should be considered high-risk features for intraocular extension and should be evaluated on UBM.
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The term ocular surface squamous neoplasia (OSSN) refers to 
a spectrum of epithelial squamous malignancies, ranging from 
dysplasia to invasive squamous cell carcinoma.[1] OSSN has a 
reported worldwide incidence of 0.02–3.5 cases per 100,000 
people.[2] The incidence increases with decreasing latitude, 
being higher in countries located close to the equator.[3] The 
average age of presentation is usually the sixth and seventh 
decades of life. However, in immunocompromised individuals, 
OSSN may occur at a younger age.[4,5]

Risk factors for developing OSSN include exposure to 
ultraviolet radiation, human immunodeficiency virus (HIV) 
infection, human papillomavirus infection,[6] heavy cigarette 
smoking,[7,8] male gender and age.[9] Several studies have 
reported a dramatic increase in the incidence of OSSN following 
the outbreak of HIV.[10,11]

The standard modality for treatment of OSSN has been wide 
surgical excision with “no-touch” technique[12] and adjunctive 
cryotherapy. However, due to high recurrence rates ranging from 
5% to 66% after surgical excision,[13] nonsurgical management 
with topical chemotherapeutic agents (5-fluorouracil) and 
mitomycin C (MMC) or interferon-a 2b (IFNα2b) has become 
the preferred choice for management of OSSN.[14]

In the wake of changing trends in the incidence and 
management options for OSSN, there is little knowledge of 
the clinic-demographic profile and treatment outcome of these 
patients in the Indian scenario. Herein, we report the current 
clinicodemographic profile and treatment outcome of patients 
presenting with OSSN at a tertiary eye care center.

Methods
This was a retrospective study. The medical records of all 
patients presenting to our center and clinically diagnosed with 
OSSN between March 2015 and March 2016 were reviewed. 
Institutional ethical committee approval was obtained for the 
study.

Demographic and clinical history details of the patients 
were noted, which included– age at presentation, gender, 
laterality, occupation, socioeconomic status (using modified 
Kuppuswamy scale[15]) ,  duration of symptoms, risk 
factors (history of ocular trauma or surgery, sunlight 
exposure, any predisposing conditions, genetically 
predisposed state), and previous treatment history. A history 
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of prolonged sun exposure was determined by self-reported 
history and/or inferred from the occupation of the patient. 
Previous treatment history included details of the type 
of interventions (surgery/topical therapy) and number of 
recurrences. Details of histopathology reports were analyzed. 
Previous pterygium surgery was included in the treatment 
history for OSSN, in the absence of a histopathological 
validation of pterygium.

Clinical characteristics of the tumor were noted, which 
included location, extent, tissues involved (conjunctiva, cornea, 
eyelid, caruncle, sclera, intraocular, orbit), tumor multiplicity 
which was defined as the presence of two tumors separated 
by a distance of at least 5 mm, presence of feeder vessels, 
growth pattern (nodular/sessile), clinical type (pappilliform, 
gelatinous, fungating, ulcerative), presence of leukoplakia/
pigmentation, tumor height as measured on ultrasound 
biomicroscopic (UBM) examination, clock hours of limbal 
involvement, maximal basal diameter, and nodal or systemic 
metastasis. Based on the number of clock hours of limbal 
involvement or maximum basal diameter, the tumor was 
classified as small (≤5 mm basal diameter or ≤3 clock hours 
of limbal involvement), large (6–15 mm in basal diameter or 
>3–6 clock hours of limbal involvement), or diffuse (more than 
15 mm in basal diameter/forniceal/eyelid involvement or 
>6 clock hours of limbal involvement) [Fig. 1].

Intraocular involvement was noted based on the presence 
of cells in the anterior chamber, gonioscopy, dilated fundus 
examination, UBM [Fig. 2], and ocular ultrasonography 
in cases with media opacity. Imaging scans of the orbit 
were reviewed in cases with forniceal involvement to rule 
out any orbital extension. All the tumors were graded 
according to American Joint Committee for Cancer 
Classification (AJCC)-tumor, node, metastasis of conjunctival 
carcinoma (7th edition of AJCC[16]). Impression cytology 
reports were reviewed for all cases, and HIV status was 
noted. Treatment advised, treatment outcome, and follow 
up was noted for patients. At our center, we routinely 
perform impression cytology in all cases of ocular surface 
masses. The conservative management of OSSN is based on 
clinical impression alone. However, more aggressive surgical 
treatment like enucleation and exenteration is done only 
after obtaining a biopsy, which may not be needed if the 
impression cytology is positive.

Statistical analysis
Analysis was performed following compilation of data 
using SPSS (version 11, New York, Purchased by Department 
of Biostatistics, AIIMS). Descriptive statistics were used for 
demographic characteristics and the data being presented as 
percentages, mean, and standard deviation.

Results
Clinical and demographic details
A total of 57 eyes of 56 patients were included in the study. 
The median age of presentation was 55 years (range: 
10–80 years). The median age of onset of symptoms was 
53 years. Twenty-seven percent patients (15/56) were younger 
than 50 years at presentation. There was a marked male 
preponderance with male:female ratio of 4.5:1. Eighty-nine 
percent (n = 50) of patients belonged to the upper lower and 

lower class on assessment of socioeconomic status using 
Modified Kuppuswamy scale.

Seventy percent of patients (39/56) were involved in the 
indoor occupation, and 30% (17/56) had an outdoor occupation. 
Of 56 patients, 34% (19/56) had prolonged history of sun 
exposure, 34% (19/56) had a history of smoking, 13% (7/56) 
had the previous history of ocular trauma or surgery unrelated 
to OSSN.

For 26 patients, the right eye was involved in the injury, 
and the left eye in 29 patients. Bilateral involvement was 
seen in one case. Previous treatment history was present in 
46% (26/56). Among them, five cases had a history of use 
of topical MMC, eight cases had a history of pterygium 
excision (no histopathology reports available), and 13 cases 
had a history of previous excision biopsy for OSSN. Of 
13 cases with a history of excision biopsy, histopathology 
reports were available only for eight (62%) patients and 
revealed well-differentiated squamous cell carcinoma in three 
cases, moderately differentiated squamous cell carcinoma in 
two cases and poorly differentiated invasive squamous cell 
carcinoma in three cases. Associated ocular pathologies seen 
in the affected eye were cataract (n = 10), senile ptosis (n = 3), 
lagophthalmos (n = 1), and symblepharon due to a previous 
surgery (n = 1). Pterygium was noted in the fellow eye in eight 
cases. Systemic risk factors were found in three patients and 
included xeroderma pigmentosa (n = 1), HIV (n = 1), and renal 
transplantation (n = 1). OSSN was the presenting feature in the 
HIV patient. The median age of presentation in these three 
patients was 33 years (range: 10–51 years). Systemic associations 
were pulmonary tuberculosis (n = 1), hepatitis B (n = 1), 
and Berger’s disease (n = 1). The patient with pulmonary 
tuberculosis had a bilateral involvement, with intraocular 
and orbital extension in the left eye. The patient with Berger’s 
disease was contemporaneously diagnosed with OSSN and 
non-Hodgkin lymphoma.

Clinical characteristics and tumor staging
Mean duration of symptoms was 1.03 ± 2.3 years. The 
presenting symptom was an ocular surface mass in 78% of cases 
and redness in 22% of cases. The tumor characteristics of 57 eyes 
is described in Table 1. Majority of tumors had a gelatinous 
appearance (61.4%) and a nodular growth pattern (61.4%). 
Leukoplakia was seen in 38.6% of cases and pigmentation in 
24.6% of cases. The most common site of involvement was 
limbus (96.1%). Among 57 eyes, 3.5% of eyes (2/57) had AJCC 
grade T1, 1.8% of eyes (1/57) had T2, 80.7% (46/57) had T3, and 
14% (8/57) of eyes had T4 grade OSSN.

Intraocular involvement was found in seven patients (AJCC 
T3 Grade-4 cases and T4 Grade-3 cases). Among these cases, the 
intraocular invasion was clinically evident as corneal melting 
and anterior segment invasion in one case. In the remaining six 
cases, it was evident on UBM. A history of previous surgery 
was present in 43% of cases with intraocular invasion (3/7) 
and 1 case was HIV-positive. One case with T4 tumor had 
a regional (preauricular) lymph node involvement at the 
presentation that was confirmed by fine-needle aspiration 
cytology. None of the cases had distant metastasis at presentation.

Investigations and imaging
Impression cytology and UBM examination were available for 
all except one paediatric patient. Impression cytology showed 
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dysplasia in 70% (n = 39/56) cases. Mean tumor height on 
UBM was 2.93 ± 1.02 mm [Fig. 2a]. Intraocular involvement 
was evident as ciliary body/choroid thickening in three 
cases [Fig. 2b], anterior segment invasion with ciliary body 
thickening in two cases, and anterior segment invasion in 
one case. In the three cases where anterior segment invasion 
was detected on UBM, there were no clinical signs of anterior 
segment cells on slit lamp examination. However, gonioscopy 
could not be done due to large tumor overhanging the cornea 
in two cases and presence of corneal opacity in the third case. 
Orbital extension, confined to anterior orbit, was noted in eight 
cases on imaging [Fig. 3].

Treatment and follow‑up
Out of 56 patients, six (six eyes) were lost to follow up after 
the initial evaluation. Treatment advised in the remaining 

Figure 3: Contrast‑enhanced computed tomography (axial view) showing 
the anterior orbital involvement in ocular surface squamous neoplasia

Table 1: Clinical characteristics of 57 eyes of ocular 
surface squamous neoplasia (n=57)

Clinical characteristics Number of cases (%)

Clinical appearance

Gelatinous 35 (61.4)

Pappiliform 15 (26.3)

Ulcerative 5 (8.8)

Fungating 2 (3.5)

Growth pattern

Nodular 35 (61.4)

Sessile 22 (38.6)

Multiplicity

Single 52 (91.2)

Multiple 5 (8.8)

Structures involved

Limbus 50 (96.1)

Bulbar conjunctiva 48 (92.3)

Tarsal conjunctiva 8 (15.4)

Fornices 12 (23.1)

Cornea 49 (94.2)

Lid 5 (9.6)

Intraocular 7 (13.5)

Feeder vessels

Present 57 (100)

Absent 0

Leukoplakia

Present 22 (38.6)

Absent 35 (61.4)

Pigmentation

Present 14 (24.6)

Absent 43 (75.4)

Impression cytology*

Positive 39 (69.6)

Negative 17 (30.4)

Based on the quadrant involvement

Small 19 (33.3)

Large 27 (47.4)

Diffuse 11 (19.3)

AJCC staging

T1 2 (3.5)

T2 1 (1.8)

T3 46 (80.7)

T4 8 (14)

Primary/recurrent cases

Primary 44 (77.2)
Recurrent 13 (22.8)

*Not done in 1 paediatric patient. AJCC: American Joint Committee on Cancer

cases included medical management (with topical MMC 
0.04% QID or topical IFNα2b 1 MIU/ml QID or perilesional 
IFNα2b) in 39 eyes; wide surgical excision (4 mm margin 
clearance) with cryotherapy in seven cases (AJCC T1 - 1 eye, 
T3 - 2 eyes, AJCC T4 - 3 eyes); enucleation with limited excision 
with amniotic membrane transplantation with cryotherapy 
of conjunctival edges and adjunctive treatment (topical) in 

Figure 2: (a) Measurement of the height of the lesion using ultrasound 
biomicroscopy. (b) Intraocular extension in a case of ocular surface 
squamous neoplasia evident in the form of ciliary body thickening

ba

Figure 1: Clinical photographs showing the clinical classification 
scheme of ocular surface squamous neoplasia based on the number 
of clock hours of limbal involvement or maximum basal diameter as 
(a) small, (b) large, and (c) diffuse

c
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four cases (AJCC T3 - 3 eyes, AJCC T4 - 1 eye); exenteration 
in three cases (all AJCC T4); and exenteration with radicle 
lymph node dissection in one case (AJCC T4) [Fig. 4]. 
Adjuvant external beam radiotherapy (EBRT) was advised 
in five cases with T4 disease and with positive surgical 
margin on histopathology (wide local excision: Three cases, 
enucleation with excision: One case, exenteration: One case). 
The remaining cases had negative surgical margins for 
tumor cells on histopathology. Mean duration of follow-up 
was 13.3 ± 4.6 months. Treatment outcome and details of 
patients are summarized in Table 2. Overall, 88% (44/50) were 
free of disease at last follow-up. Medical therapy achieved 
complete regression in 84.61% (33/39) cases, all of which were 
disease-free at a mean follow up of 16.15 months (Range 
7.5-28 months). Details of medical management are shown in 

Table 3. Thirty-nine eyes were treated with IFNα2b therapy. 
Of these, 66.67% (26/39) achieved complete resolution, and 
25.64% (10/39) achieved partial resolution. Eight out of ten eyes, 
in which the tumor showed a partial response to IFNα2b, were 
subsequently treated with MMC 0.04% (one week on and one 
week off) for a maximum of four cycles. Of these, 87.5% (7/8) 
achieved complete resolution. In three eyes, where the tumor 
achieved partial resolution with medical management, wide 
local excision was performed.

Overall, 6% (3/50) of patients developed recurrence, two 
in orbit with intracranial extension in one eye and one in 
draining lymph node. They were treated with exenteration, 
radicle neck dissection, and palliative chemo-radiotherapy, 
respectively.

Figure 4: (a) Clinical picture showing diffuse gelatinous ocular surface squamous neoplasia left eye; (b) complete resolution posttreatment with 
topical interferon; (c) large nodular ocular surface squamous neoplasia left eye, (d) posttreatment photo after immunoreduction and wide local 
excision, (e) large papillary ocular surface squamous neoplasia right eye with (f) intraocular invasion into the ciliary body area (arrows) on ultrasound 
biomicroscopy; (g) healthy anophthalmic socket postenucletion and wide local excision; (h) same eye with artificial eye in place; (i) diffuse ocular 
surface squamous neoplasia with corneal melt right eye with orbital involvement; (j) postexenteration healthy socket lined by skin
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Table 2: Treatment outcome of ocular surface squamous neoplasia

Treatment n (57) Tumor grade Treatment outcome Follow up 
(months)

T1 T2 T3 T4 CR PR LFU Rec

Conservative therapy (topical/perilesional injection) 39 1 ‑ 37 1@ 33 3 3 ‑ 6.15

Wide local excision + cryotherapy 7 1 ‑ 3 3^ 5 ‑ 1 1# 16.7

Enucleation + limited excision 4 ‑ ‑ 3 1 3 ‑ ‑ 1@ 17.3

Exenteration 4 ‑ ‑ ‑ 4* 3 ‑ ‑ 1# 13
LFU without treatment 6 ‑ ‑ ‑ ‑ ‑ ‑ ‑ ‑
@Regressed partially with interferon injections and underwent wide local excision; ^EBRT was advised, defaulted and did not receive EBRT; #Recurrence in orbit; 
*1 case underwent radicle lymph node dissection with exenteration; @Recurrence in preauricular lymph node. CR: Complete regression, PR: Partial regression, 
LFU: Lost to follow up, Rec: Recurrence, EBRT: External beam radiotherapy

Table 3: Details of medical management

Medical therapy (n) n (%) CR (%) PR (%) LFU Time taken to achieve CR (mean)

Rx with interferon (39)

Eye drops 26 (66.7) 17 (65.38) 7 (26.92) 2 8 weeks

Perilesional inj. 13 (33.3) 09 (69.23) 3 (23.01) 1 6 weeks

Total 39 26 (66.67) 10 (25.64) 3

Rx with MMC* (n=8) 8 (20.5) 7 (87.5) 1 (12.5) 0 4.5 weeks
Overall total 39 33 (84.61) 3 (7.7) 3 (7.7%)

CR: Complete resolution, PR: Partial resolution, LFU: Lost to follow up. *8 of 10 cases that achieved PR with interferon were treated with MMC, while rest 2 
cases underwent wide local excision
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Statistical analysis
Treatment outcome could not be compared between different 
tumor grades due to a skewed distribution of cases on AJCC 
classification. No statistically significant difference was noted 
in the clinical grades of tumor (small, large, and diffuse) using 
ANOVA with various parameters such as age (P = 0.21), duration 
of complaints (P = 0.16), clinical appearance (P = 0.17), growth 
pattern (P = 0.22), presence of leukoplakia (P = 0.56), presence 
of pigmentation (P = 0.43), location of tumor (P = 0.61), and 
duration of treatment (P = 0.36). In the conservative treatment 
group, the treatment outcome with medical management did 
not correlate with any tumor characteristic, including tumor 
dimension.

Discussion
OSSN is a common lesion in tropical countries. In a recent 
study from the developing world, extensive OSSN was 
reported to be the most common conjunctival lesion requiring 
exenteration.[17] The pathogenesis of OSSN is multifactorial. 
Risk factors for OSSN in our study were similar to those 
reported in the literature, including ultraviolet radiation, 
cigarette smoking, old age, male gender, ocular trauma/
surgery, and immunosuppression.[6-9] In the current study, a 
majority of cases presented during the fifth to sixth decade 
with a marked male preponderance (82%). Similar findings 
have been reported in other studies.[18-21] However, studies from 
Africa report a younger age of onset and female predominance 
that has been linked with high HIV prevalence.[9,10,22] Younger 
age of presentation in HIV-positive individuals has also been 
reported from other developing countries.[23-25] In the current 
study, the mean age of presentation in immunocompromised 
patients was significantly lower (34 years). Furthermore, 
recent studies from the subcontinent have quoted a high 
incidence (38%) of HIV in young onset OSSN (<40). However, 
the findings of our study do not support the same.[26]

The majority of tumors in our study were nodular (61.4%) or 
gelatinous (61.4%) and had limbal involvement (96%). Chauhan 
et al.[20] and Dandala et al.[23] also reported nodular form as the 
most common morphological growth pattern.

In our cohort, according to AJCC classification, the majority 
of tumors (80.7%) belonged to T3 stage. There was only one eye 
with T2 stage OSSN. As the limbus is the most common site of 
origin for OSSN, larger lesions are likely to involve adjacent 
cornea. Hence, only a small percentage of tumors classify as 
T2 (larger than 5 mm and not involving cornea/other adjacent 
structures). The percentage of OSSN presenting in stage T2 
reported in other studies varies from 0% to 7%.[27,28] Hence, 
we agree with other authors that the current staging system 
needs to be modified.

OSSN with intraocular involvement are clubbed in AJCC 
T3 grade along with those having extension into other adjacent 
structures such as cornea, sclera, plica, caruncle, lacrimal 
puncta, tarsal conjunctiva, and eyelid margin. We believe 
that there should be a separate categorization of tumors with 
intraocular involvement, as they require more aggressive 
surgical treatment (enucleation) compared to other T3 stage 
tumors. Twelve percent (7/57) of T3 tumors in this study had 
intraocular extension. On examination, 86% (6/7) of cases 
did not have any clinical features suggestive of intraocular 

involvement and were eventually picked up on UBM. However, 
their mean tumor height was greater (4.3 mm); there was a 
previous history of surgery in three cases, and one patient 
was HIV-positive. Therefore, thicker tumors in the setting of 
a previous surgery/biopsy or immunocompromised status 
should be considered as a high-risk feature for an intraocular 
extension. UBM should be done in all such cases to pick up the 
silent intraocular extension.

At our center, we have devised our own clinical classification 
scheme (small, large and diffuse) based on the clock hours of 
limbal involvement and maximal basal diameter, which is 
used to decide treatment for tumors without intraocular or 
orbital extension (T1, T2, and T3). We adhere to the following 
protocol for treatment: Surgical excision or topical/peri-lesional 
interferon therapy for small tumors, perilesional/topical 
interferon treatment for large tumors and topical interferon 
treatment for diffuse tumors. Interferons are used as the 
first-line conservative therapy. MMC is given if there is partial 
or no regression with interferon. This classification shows a 
more even distribution of OSSN cases as compared to AJCC 
classification where the distribution is skewed toward T3 
stage [Table 1]. However, the treatment outcome of OSSN with 
medical management does not show any correlation with the 
size as reported by various studies in the literature.[27] Hence, 
a classification based on tumor size will not predict treatment 
outcome but can provide a guide for an appropriate treatment 
option for OSSN.

Sixty-seven percent (67%) of tumors in our study were 
large/diffuse. Seventy-five percent (six out of eight) of tumors 
with orbital extension were large and 67% (4 out of 6) of 
tumors with intraocular extension were diffuse. The mean 
duration of symptoms was longer in tumors with orbital 
and/or intraocular extension (1.89 ± 1.2 years). Mean tumor 
height of OSSN on UBM with orbital and intraocular 
involvement was 5.9 mm and 4.3 mm respectively, that was 
more than the overall mean height (2.93 mm). Hence, in our 
study majority of advanced tumors were larger and thicker 
than the mean cohort, as was also seen by Kao et al. in a 
retrospective study of 612 OSSN cases and have a longer 
duration of pathology.[21]

Metastasis is rare in OSSN with a reported incidence of 
0%–16% in cases of squamous cell carcinoma.[29] Metastasis was 
seen in 6% (3/60) cases in the current study, all of which were 
in T4 tumors. Among these, metastasis to draining lymph node 
was seen in one case (2%) at presentation and in another (2%) 
on follow-up, and orbital recurrence with metastasis to the 
central nervous system was seen in one case.

In the present study, over all (44/50) 88% patients were 
disease free at a mean follow up of 13.3 months. Three 
cases (6%) showed recurrence at a mean follow up of around 
5.67 months in our study. All three cases had T4 disease and 
positive surgical margins for tumor cells on histopathology. 
Two of these cases defaulted and did not receive EBRT, and 
the third patient who received EBRT had a recurrence in the 
draining lymph node. The recurrence rate of 10% to 36% 
during a follow-up of one to 2.5 years have been reported in 
OSSN.[18,20,30,31] The strength of our study is that the treatment 
outcome for all stages of the tumor has been analyzed. The 
limitation of our study is a short follow up.
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Conclusion
To conclude, we present the clinicodemographic profile and 
treatment outcome of patients of all stages of OSSN from a 
developing country at a time when management of OSSN is 
undergoing a shift toward conservative management.
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