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ABSTRACT 

Background 

Ocular surface squamous neoplasia (OSSN) is the most common non-pigmented 

malignancy of the ocular surface and is represents with a wide morphological types and 

clinical symptoms. Along with that it has wide range of histologic diagnoses, ranging 

from mild epithelial dysplasia to invasive squamous carcinoma. The diagnosis rely on 

histopathological examination of the excised mass and imaging to rule out infiltration. 

Aim 

The aim to study the demographics, presenting features, different morphological types, 

histopathological types and associated risk factors of ocular surface squamous neoplasia 

(OSSN) 

Methods 

 This was a prospective case study of 27 cases with conjunctival masses suspicious of 

OSSN presenting to our centre between November 2022 and October 2023. 

Results 

Among 27 cases 17 (62.96%) males and 10 (37.03%) females, with a mean age of 54.3 

years (range 22–68 years). The main presenting symptoms were a mass or growth on 

the eye, followed by eye irritation or pain, pigmentation and visual impairment. The 
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associated risk factors included chronic sun exposure, smoking and tobacco usage, HIV 

serology positive, and Ocular trauma. The lesions were most common near the limbus, 

most commonly seen in the interpalpebral area, nasal quadrant. Among the lesions 

59.25% had less than 3 clock hours of limbal involvement. The most common 

presenting clinical morphological feature of the tumor was a leukoplakic lesion, 

followed by papilliform, nodular, gelatinous, pigmented and mixed morphology 

accordingly. Vascularization, hyperpigmentation and pterygium was the most common 

association. Conjunctival or corneal intraepithelial neoplasm (17) was most common in 

comparison with squamous cell carcinoma (10)  

Conclusion 

OSSN in our study mainly presented with leukoplakic variant, most commonly 

involving limbus with a feeder vessel. Most common in males .HIV serology was positive 

in younger patients. Larger lesion, papilliform variant most commonly showed 

squamous cell neoplasia in histology. 

Keywords: Ocular surface squamous neoplasia (OSSN), Intra-epithelial neoplasia, 

Squamous cell Carcinoma, Demography, Histopathology, 

 

INTRODUCTION 

The spectrum of OSSN varies widely. Ocular surface squamous neoplasia (OSSN) is an 

umbrella term for a group of conjunctival tumours that include conjunctival 

intraepithelial neoplasia (CIN) and squamous cell carcinoma (SCC) described by Lee & 

Hirst in 1995. It is the most common ocular surface tumour with incidence rates 

ranging from 0.03–1.9 per 100,000 persons/year 
[1]

. 

OSSN presents with non-specific symptoms such as ocular irritation and redness. If the 

lesion is too large, it may cause visual impairment by obstructing the visual pathway or 

inducing astigmatism
 [1]

. The incidence increases with decreasing latitude, being higher 

in countries located close to the equator
 [2,3]

. The average age of presentation is usually 

at sixth and seventh decades of life. However, in immunocompromised individuals, 

OSSN might occur at a younger age
 [2]

. The two leading risk factors that have been 

associated with OSSN are HIV infection and ultra-violet-B radiation (UVB). Several 

other associated risk factors include smoking, vitamin A deficiency, exposure to 

petroleum products, hepatitis B and C infection, chronic ocular surface inflammation, 

ocular injuries, and immunodeficiency other than HIV
 [2-4]

 

            OSSN is suspected in patients who presents with conjunctival masses that are 

raised, gradually increasing in size and having feeder vessels. The tumour is most often 

located near the corneal limbus within the interpalpebral fissure and unilateral
[5]

. 

Morphologically they are classified into leukoplakic, gelatinous, papilliform, nodular 

and diffuse lesions (Fig. 1). An OSSN lesion may exhibit more than one morphology.
 [1]

 

Diagnosis in clinical practice is mainly by slit-lamp examination. But the gold standard 

for confirmation of the diagnosis and histological grading is a biopsy with histological 

evaluation. Histologically, OSSN includes epithelial dysplasia, carcinoma in situ, and 

invasive squamous cell carcinoma (SCC)
[4]

. Data reveals that an epithelial tumor 

diffusely infiltrating the surface of the eye, measuring greater than 10 mm diameter and 

1mm thickness, and with regions of pigmentation, carries 4.33 greater chance to develop 
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SCC rather than CIN.
[5] 

 

The standard modality for treatment of OSSN has been wide surgical excision with 

“no-touch” technique and adjunctive cryotherapy.
 [2]

           

Amidst evolving trends in the prevalence and therapeutic modalities for Ocular Surface 

Squamous Neoplasia (OSSN), there exists a notable dearth of understanding regarding 

the clinicodemographic characteristics and treatment efficacy within the Indian context. 

In this study, we aim to elucidate the clinicodemographic profile among individuals 

presenting with OSSN at a tertiary eye care facility. Our objective is to explore the 

histopathological findings and demographic distribution of patients with conjunctival 

masses suspected of malignancy, as ascertained through slit-lamp bio microscopy.  

 

METHODS AND METHODOLOGY 

An interventional prospective case study of patients presenting with conjunctival 

masses to KR Hospital, Mysore, Karnataka. Ethical committee approval was taken and 

the study adhered to the tenets of the declaration of Helsinki. Patients that presented 

with conjunctival masses suspicious of OSSN between November 2022 and October 

2023 were considered for inclusion in the study. Conjunctival masses were considered to 

be suspicious of OSSN if they had morphology typical of OSSN and/or  had feeder 

vessels, increasing in size and had excess pigmentation. 

Patients were included after informed consent. Sociodemographic data was collected 

from all patients. Detailed history was taken Systemic risk factors, if any, were 

recorded.  Main focus of associated risk factors included: HIV and the use of ARVs; 

other systemic conditions or medications associated with immunosuppression; use of 

tobacco products or smoking. Comprehensive ophthalmic examination was done. 

 A slit-lamp examination was performed to identify the clinical characteristics 

like: dimensions, tumor laterality, tissue involved, quadrant of involvement and 

presence of feeder vessels. The dimensions were recorded as the largest two 

perpendicular dimensions with rose Bengal staining for proper demarcation. The 

amount limbal involvement was documented in clock hour. Each tumor was 

morphologically classified into Leukoplakic, gelatinous ,papilliform, nodular, diffuse, 

pigmented OSSN. Any clinically palpable preauricular, submandibular, or cervical 

(regional) lymph nodes were noted. Anterior segment photo was taken for 

documentation. Patients were also evaluated for presence of any systemic predisposing 

conditions and routine blood examination for surgery
[1]

 

  All patients with suspicion of OSSN underwent wide local excision of 4mm 

clearance with “no touch technique”. The excised biopsy was sent for histopathological 

evaluation.    

 

Statistical Analysis 

Windows SPSS version 20 was used for all statistical analyses, and a p value </=0.05 

was considered statistically significant. data was analysed using the statistical software 

SPSS for Windows v28. The result was calculated in the form of descriptive statistics in 

tabular forms expressed as numbers and percentages (%), and numerical variables as 
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mean ± std.. The non-parametric data was analysed by Chi square test.  

 

RESULTS  

Patients’ demographics data and presenting symptoms 

A total of 27 OSSN patients were reviewed. There were 17 (62.96%) males and 10 

(37.03%) females (Fig. 1), with a mean age of 54.3 years (range 22–68 years). The main 

presenting symptoms were a mass or growth on the eye, followed by eye irritation or 

pain, pigmentation and visual impairment. The mean duration of the symptoms was 5 

months (range 1-14 months). The lesion involved right eye in 16(59.25%) and left eye in 

11(40.74%) patients. The associated risk factors included chronic sun exposure (84%), 

smoking and tobacco usage (53%), HIV serology positive (30%), and Ocular trauma 

(7%). 1 patient was treated for the recurrent OSSN which was treated elsewhere.  

 

Figure 1: Gender distribution 

 
 

OSSN characteristics and pathological study 

 Among 27 eyes the location of the lesions was at limbus in 17(62.96%), the conjunctiva 

6(22.22%) and the cornea 4(14.81%) (Fig. 2). The lesion was most commonly seen in the 

interpalpebral area, that is in nasal quadrant 19 (70.37%), temporal quadrant 

7(25.92%) and superior quadrant in 1(3.70%) eye. Among the lesions with limbal 

involvement, 16 eyes (59.25%) had less than 3 clock hour, 7 eyes (25.92%) 3-6 clock 

hours and 4 eyes (14.81%) had more than 6 clock hours of involvement (Figure 3). In 

suspected OSSN cases, there was a strong co-relation with the amount of limbus 

involvement and OSSN confirmation by histopathology. 
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Figure 2: Location of lesion 

 
 

 

 

Figure 3: Extension of limbal involvement 

 
 

The most common presenting clinical morphological feature of the tumor was a 

leukoplakic lesion in 10 eyes (37.03%), followed by papilliform mass in 7 eyes (25.92%), 

nodular in 4 eyes (14.81%), gelatinous mass in 2 eyes (7.4%), pigmented in 1 eye 

(3.73%) and mixed morphology in 3 eyes (11.11%) (Fig. 4). Among these lesions, 

Vascularization (feeder vessels) was associated with 22 eyes, hyperpigmentation was 

found in 11 eyes and association with pterygium in 5 eyes ( Figure 5). 
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Figure 4: Different morphological presentation 

 
 

Figure 5: Morphological variants 
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All lesions were treated with en-bloc excision and cryotherapy. No recurrence was 

found during follow up. 

Histologic examination revealed that 10 cases were squamous cell carcinoma (SCC) and 

17 were conjunctival or corneal intraepithelial neoplasm (CIN) with dysplastic cells in 

the epithelium: which had mild dysplasia in 6 eyes, moderate dysplasia in 8 eyes and 

severe dysplasia in 3 eyes, and most of them had inflammatory infiltrates (Table 1). 

SCC was most common in Papilliform variant. 

 

Table 1: Comparison of histopathological findings 

Histopathologic and cytologic findings Number Percentage 

Squamous cell neoplasia (SCC) 10 37.03% 

Corneal or Conjunctival intraepithelial neoplasia 17 62.96% 

 Mild dysplasia 6  

 Moderate dysplasia 8  

 Severe dysplasia 3  

 

DISSCUSSION  

Ocular surface squamous neoplasia (OSSN) is the most common malignancy of the 

ocular surface
[6]

. The mean age at presentation was 54 years with a male preponderance 

(62.96%) similar to Meel et al, Tananuvat et al 
[2,7]

. However, studies from Africa report 

a younger age of onset and female predominance that has been linked with high HIV 

prevalence
[6,8]

. This finding was consistent with previous reports that OSSN in HIV-

infected patients has been found to affect younger populations with a mean age at 

presentation in the third to fourth decade. 
[8,9]

  

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 
[2,6,10]

. 

Invasive OSSN was associated with smoking and alcohol consumption (p = 0.04 and 

0.03, respectively) 
[10]

.  

The most common location of the lesion was limbus. This is similar to other studies and 

follows the pathophysiology of OSSN, which is thought to originate from the limbal 

stem cells 
[1,6,7,11]

. Indicating the location of more exposure to the ultraviolet (UV) light 

and the harbour site of stem cells which have unlimited regenerative capacities. 

OSSN is also most commonly reported to affect the interpalpebral space, with the nasal 

quadrant being affected the most 
[7,11,12]

. This is hypothesised to be due to the 

amplification of UVB radiation on the nasal limbus 
[12]

. Similar to these study, even our 

study showed nasal quadrant being the most affected one, followed by temporal. 

This study found that the main presenting symptom was mass or growth on the eye, 

followed by eye irritation or pain, pigmentation and visual impairment.  

Meel et al 
[2]

, Chauhan et al. 
[13]

 and Dandala et al.
[14]  

reported nodular form as the most 

common morphological growth pattern. Kaliki et al. 
[11]

 in India and Tananuvat et al.
[7]

 

in Thailand found papilliform lesions to be the most common morphological type, 

whereas Gichuhi et al. 
[15]

 in Kenya found more prevalance of leukoplakic lesions. 
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Studies from the Middle East and Indian populations reported that nodular gelatinous 

mass was the most common form 
[16-18]

. Contradictory to many studies we found that 

Leukoplakic mass was the most common presenting morphological form, followed by 

papilliform, nodular, gelatinous and pigmented form accordingly. 

On clinical examination most consistent findings associated with OSSN was a mass with 

feeder vessels, and pigmentation. Sheilds et al postulated that the pigmentation may be 

due to intra-tumoral pigmented dendritic melanocytes 
[19]

. 

Clinically it’s often difficult to clearly differentiate dysplasia, carcinoma in situ, and 

SCC based solely on clinical features. Interpretation Shields et al. data reveals that an 

epithelial tumor diffusely infiltrating the surface of the eye, measuring >10 mm in 

diameter and 1 mm in thickness, and with regions of pigmentation, carries 4.33 greater 

chance to represent SCC rather than CIN 
[20,21]

. 

All the histopathological reporting should use AJCC 8 recommendation which helps in 

proper staging and management 
[22]

 (Figure 6). In our study most lesions were CIN, but 

the lesions with SCC showed higher corelation with papilliform variant, size >10mm in 

diameter and hyperpigmentation similar to Ma IH et al 
[23]

. 

Since the diagnosis of OSSN cannot be completely made based on clinical appearance, 

the gold standard for definite diagnosis remains the histopathological examination. This 

helps to distinguish between benign, pre-invasive, and invasive lesions, which guides for 

the further management of the patient. 

This study mainly aimed at finding out the clinical presentation, morphological 

characteristics, risk factors associated, histopathological types and the surgical outcome 

of suspected OSSN. However, there were some limitations to be addressed, that is small 

study population, screening with ultrasound bio microscopy pre operatively, study on 

action of newer antimetabolites on managing OSSN and lastly short follow up.  

 

CONCLUSION 

In conclusion, ocular surface squamous neoplasia (OSSN) represents a significant 

ocular health concern, with multifactorial pathogenesis and diverse clinical 

presentations. While typically presenting in older males, variations in demographics 

and risk factors are noted, particularly in regions with high HIV prevalence. 

Understanding OSSN's association with UV radiation, smoking, and 

immunosuppression is crucial for early detection and intervention. Clinically, OSSN 

manifests predominantly as a limbal lesion, often presenting with mass, pigmentation, 

and visual impairment. Histopathological examination remains the gold standard for 

definitive diagnosis, guiding appropriate management strategies. Despite advancements, 

challenges persist in accurately differentiating between benign and malignant lesions 

solely based on clinical features. Further research addressing these limitations, 

including larger sample sizes and longer follow-up periods, is warranted to enhance 

diagnostic and therapeutic approaches for OSSN. 
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