
From Diagnosis to Cure: An AS-OCT-Guided Multimodal Management of Localized OSSN
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ABSTRACT 

	Aims:
This study reports a case of localized ocular surface squamous neoplasia (OSSN) and highlights the role of anterior segment optical coherence tomography (AS-OCT) in diagnosis, surgical planning, and postoperative surveillance.
Presentation of Case:
A 60-year-old male farmer presented with a small, well-defined greyish-white lesion measuring 3 × 3 mm at the nasal limbus of the right eye. Anterior segment optical coherence tomography revealed a thickened, hyperreflective epithelial lesion with an abrupt transition from normal epithelium and preservation of Bowman’s layer, suggestive of pre-invasive OSSN. The lesion was managed with wide local excision using the no-touch technique with 4 mm margins, double freeze–thaw cryotherapy, intraoperative mitomycin C (0.04%), and amniotic membrane grafting. Histopathological examination confirmed carcinoma in situ. Postoperatively, topical 5-fluorouracil 1% was administered for four weeks.
Discussion:
AS-OCT provided a reliable, non-invasive assessment of lesion depth and extent, which assisted in confirming epithelial confinement and guiding surgical management. The combined use of surgical excision and adjuvant chemotherapy helped reduce recurrence risk while maintaining ocular surface integrity.
Conclusion:
Early diagnosis supported by AS-OCT and a multimodal therapeutic approach can achieve favorable anatomical and oncological outcomes in localized OSSN.
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1. INTRODUCTION 

Ocular Surface Squamous Neoplasia (OSSN) represents a spectrum of dysplastic and malignant epithelial disorders involving the conjunctiva and cornea, ranging from conjunctival intraepithelial neoplasia to invasive squamous cell carcinoma. It is recognized as the most common non-pigmented malignancy of the ocular surface and occurs more frequently in regions with high ultraviolet-B radiation exposure, particularly among individuals engaged in outdoor occupations. Several etiological factors have been implicated in its development, including human papillomavirus (HPV) infection, immunosuppression, most notably HIV infection and chronic ocular surface irritation (1–3).
Clinically, OSSN often appears as a grey-white, gelatinous, or leukoplakic lesion arising at or near the limbus, with variable extension onto the cornea. Many patients remain asymptomatic in the early stages, and lesions are frequently detected during routine ophthalmic examination. When present, symptoms are usually mild and include ocular irritation or redness related to surface inflammation (4). The lesion may show surface keratinization or prominent feeder vessels and can closely resemble benign conditions such as pterygium or pinguecula, which makes clinical differentiation difficult.
Anterior segment optical coherence tomography (AS-OCT) has emerged as a useful non-invasive adjunct in the evaluation of suspected OSSN. Typical imaging features include epithelial thickening with increased reflectivity and a sharp transition from normal to abnormal epithelium, allowing better delineation of lesion margins and assessment of depth. In the present case, AS-OCT demonstrated these characteristic epithelial changes and supported the clinical diagnosis while also facilitating disease monitoring. Despite the utility of such imaging modalities, impression cytology and histopathological examination continue to serve as the definitive methods for diagnosis (5).
The current standard of management for OSSN involves surgical excision using the no-touch technique, ensuring adequate safety margins while minimising the risk of tumour cell dissemination. Adjuvant topical chemotherapeutic agents, including mitomycin-C, 5-fluorouracil, and interferon alpha-2b, are often employed to reduce recurrence rates and preserve ocular surface integrity, particularly in cases with high-risk features or incomplete margins (6,7).

2. material and methods 

A 60-year-old male farmer presented with a one-year history of a small, gradually enlarging lesion at the nasal sclerocorneal junction of the right eye. The lesion measured approximately 3 × 3 mm, appeared greyish-white, elevated, and well-circumscribed, with a prominent feeder vessel (Fig. 1a). The patient reported no pain, redness, or visual loss. His history of chronic ultraviolet exposure due to outdoor occupation was noted as a major predisposing factor. There was no history suggestive of immunosuppression or prior ocular trauma.
AS-OCT demonstrated a markedly thickened, hyperreflective epithelial layer with an abrupt transition from normal to abnormal epithelium and preservation of Bowman’s layer (Fig. 1b), consistent with pre-invasive OSSN. These findings aided in confirming epithelial confinement of the lesion and guided surgical planning. (5). These imaging features helped confirm the clinical diagnosis and aided in preoperative surgical planning.
A clinical diagnosis of OSSN was made, and the patient underwent surgical excision of the lesion using the no-touch technique with 4 mm safety margins. Double freeze–thaw cryotherapy was applied to the conjunctival and scleral edges, followed by intraoperative mitomycin-C (MMC) 0.04% application for three minutes to reduce the risk of local recurrence. The resultant conjunctival defect was reconstructed with an amniotic membrane graft, ensuring a smooth postoperative ocular surface and rapid epithelial healing.
Histopathological examination revealed acanthotic and parakeratotic stratified squamous epithelium showing severe dysplasia involving more than two-thirds of the epithelial thickness, without breach of the basement membrane or stromal invasion (Fig.1c) features consistent with carcinoma in situ (pre-invasive OSSN). These findings correlated well with the AS-OCT observations.
The postoperative regimen included topical 5-fluorouracil (5-FU) 1% eye drops administered four times daily for four weeks, along with lubricants and corticosteroid tapering. The ocular surface healed completely within four weeks, and no recurrence was observed after 12 months of follow-up (Fig. 1d). This case underscores the importance of AS-OCT in early diagnosis, accurate staging, and postoperative surveillance in OSSN, especially in high-risk individuals such as outdoor workers.
Figures
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Figure 1. Multimodal documentation and management of pre-invasive ocular surface squamous neoplasia (OSSN) in a 60-year-old male farmer.

(a) Slit-lamp photograph showing a greyish-white, elevated, well-circumscribed lesion with a prominent feeder vessel at the nasal limbus of the right eye (3 × 3 mm), consistent with a clinically suspected OSSN.
(b) Anterior Segment Optical Coherence Tomography (AS-OCT) image demonstrating an abrupt transition from normal to abnormal epithelium with epithelial hyperreflectivity and thickening (≈180 µm), while Bowman’s layer remains intact, confirming the epithelial confinement typical of pre-invasive OSSN.
(c) Histopathology (H&E stain, 40×) revealing acanthotic and parakeratotic epithelium with severe epithelial dysplasia involving more than two-thirds of the epithelial thickness, without stromal invasion, consistent with carcinoma in situ.
(d) Postoperative slit-lamp photograph after 12 months showing a clear ocular surface with well-integrated amniotic membrane graft and no evidence of recurrence following no-touch excision, intraoperative MMC, and adjuvant topical 5-FU therapy.


3. results and discussion

This case demonstrates the value of a structured diagnostic and treatment approach in the management of ocular surface squamous neoplasia, particularly in individuals with significant ultraviolet exposure. Although OSSN is a well-recognised ocular surface malignancy, its resemblance to benign lesions such as pterygium or pinguecula often results in delayed diagnosis, underscoring the importance of adjunctive imaging in clinical decision-making.
Anterior segment optical coherence tomography has become a useful non-invasive tool for evaluating suspected OSSN by allowing detailed assessment of epithelial thickness, reflectivity, and lesion margins. Typical AS-OCT features include epithelial hyperreflectivity, increased epithelial thickness, and a sharp transition between normal and abnormal epithelium, which show good correlation with histopathological findings (8). In the present case, AS-OCT confirmed epithelial confinement of the lesion with preservation of Bowman’s layer, supporting a diagnosis of pre-invasive OSSN and assisting in planning a localized surgical approach. In addition, AS-OCT served as a useful modality during follow-up for early detection of subclinical recurrence.
Surgical excision remains the primary treatment for small, localized OSSN lesions. Adherence to the no-touch technique, along with adequate safety margins and adjunctive cryotherapy, helps minimize the risk of tumor seeding and incomplete excision (6). The use of intraoperative mitomycin C further enhances local disease control by targeting residual dysplastic cells at the surgical margins. Postoperative topical 5-fluorouracil has an additional role in reducing recurrence by treating microscopic residual disease, thereby allowing effective tumor control while preserving limbal stem cell function and ocular surface anatomy (9,10).
[bookmark: _GoBack]In this patient, the absence of recurrence at one year of follow-up reflects the benefit of early detection, precise surgical technique, and appropriate use of adjuvant therapy. This case highlights the importance of combining careful clinical evaluation with imaging-guided management to achieve durable disease control in OSSN.



4. Conclusion
Ocular surface squamous neoplasia should be considered in the differential diagnosis of any limbal or conjunctival lesion, particularly in individuals with chronic ultraviolet exposure or outdoor occupations. Early recognition, supported by adjunctive imaging such as AS-OCT, plays a key role in distinguishing pre-invasive disease from benign ocular surface conditions.
Meticulous surgical excision using the no-touch technique, combined with intraoperative mitomycin C and postoperative topical chemotherapy when indicated, provides effective disease control with low recurrence rates while preserving ocular surface integrity. This case emphasizes the importance of a multimodal, individualized approach in the management of localized OSSN to achieve optimal visual and oncological outcomes.
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