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SYNOPSIS 

Conjunctival melanoma in our patients showed features suggesting ocular surface squamous 

neoplasia. Given the heterogeneous and sometimes misleading clinical presentation, the 

histopathological analysis remains the diagnostic gold standard. Inappropriate management can 

adversely affect the prognosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ABSTRACT 

Background: Conjunctival melanoma is the second most common conjunctival malignant tumor after 

squamous cell carcinoma, usually arising from primary acquired melanosis and less commonly from 

a conjunctival naevus or de novo.  We report four cases of conjunctival melanoma masquerading as 

ocular surface squamous neoplasia. 

Methods: Four patients (2 females and 2 males; mean age 60.7 years; range 41-72 years) were referred 

for suspicious conjunctival lesions. In all cases the lesions had a perilimbal location, were non-

pigmented (cases 1 and 3) or mildly pigmented (cases 2 and 4), had a fleshy (cases 1, 2 and 4) or 

papillomatous (case 3) appearance and involved the corneal surface. In each case, our main clinical 

differential diagnosis included conjunctival intraepithelial neoplasia and squamous cell carcinoma. 

All four patients underwent an excisional biopsy with double freeze-thaw cryotherapy and alcohol 

keratoepitheliectomy. 

Results:  In all 4 cases the histopathological diagnosis was of invasive conjunctival melanoma with 

extension to the deep surgical margins. Adjuvant therapy consisting of strontium-90 b radiotherapy 

(all 4 patients) and topical Mitomicyn C (patient 2) was administered. 

Conclusion: Conjunctival melanoma can clinically resemble ocular surface squamous neoplasia. 

Clinical impressions therefore need to be confirmed histopathologically.  
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INTRODUCTION 

Conjunctival melanoma (CM) is rare (1-2% of all ocular melanomas) but carries a 32% risk of 

metastatic spread to regional lymph nodes and other organs at 15 years (1). After squamous cell 

carcinoma (SCC), CM is the most common conjunctival malignant tumor. The incidence is 0.2-

0.8/million population per year (1) with an upward trend over the last three decades (2, 3). The mean 

age at presentation is 60 years (4). Sunlight and ultraviolet light exposure is an important risk factor 

(5).  

 

CM usually develops from primary acquired melanosis (PAM) with atypia (75%), and less frequently 

from a pre-existing conjunctival naevus (20%) or de novo (5%) (5). According to an outcome 

multivariable analysis based on CM origin and location, de novo melanoma and nodular tumour are 

the main risk factors for melanoma-related metastasis and death (6). Treatment of CM includes 

surgical resection of the conjunctival component with the ‘no touch’ technique, superficial 

keratectomy of the corneal component and cryotherapy to the adjacent margins. For tumours invading 

the sclera a lamellar resection is necessary. Exenteration is reserved for cases of orbital invasion or 

otherwise unresectable recurrent disease. Adjuvant treatments are used in cases of incomplete 

surgical excision and include topical chemotherapy with Mitomycin C (0.02% or 0.04%) and in case 

of deep margin involvement adjunctive radiotherapy delivered with a ruthenium or iodine plaque, 

strontium applicator or proton beam radiotherapy (5).  

 

Typical clinical features of conjunctival melanoma include a pigmented thickened conjunctival mass 

with feeder vessels. However, not all melanomas conform to the classical picture. Nodular melanoma 

is often associated with flat conjunctival pigmentation, consisting either of primary acquired 

melanosis or secondary pagetoid spread from the nodular tumour (7).  Less frequently, CM is non-

pigmented. Inadvertent incisional biopsy or incomplete excision are associated with local recurrences 



and increased mortality (6). Herein, we describe four cases of invasive CM masquerading as Ocular 

Surface Squamous Neoplasia (OSSN), with the caution that this atypical mode of presentation should 

be recognized to avoid mismanagement. 

 

SUBJECTS AND METHODS 

We included in our series four patients referred to the Ocular Oncology Service of Moorfields Eye 

Hospital with suspected conjunctival squamous neoplasia between 2011 and 2019. This study was 

registered with the Research and Development Department of Moorfields Eye Hospital (CaRS_10) 

and adhered to the tenets of the Declaration of Helsinki. 

 

Case 1 

A 66-year-old Caucasian female presented with a three-year history of a conjunctival lesion in her 

left eye, noting a slowly enlarging red mark with a foreign body sensation. Although the lesion was 

initially ascribed to actinic damage, a papilloma was also considered because of a past history of a 

left lower lid papilloma 4 years prior. There was no clear history of prolonged exposure to UV 

radiation. Her general health was unremarkable. Family history was positive for leukemia (sister).  

 

On examination, the visual acuity was 6/6 OD and 6/5 OS. The intraocular pressures were normal. 

The right eye was healthy. Examination of the left eye revealed a pale, gelatinous, temporal limbal 

conjunctival lesion, with basal dimensions measuring 5 mm transversely and 5.5 mm longitudinally, 

with the tumour encroaching the cornea for 2 mm. The conjunctival tumor was freely mobile with no 

attachment to the underlying sclera. There were dilated feeder vessels and prominent intrinsic tumor 

vascularity (Fig 1a).  

 

Case 2 



A 41-year-old Caucasian female with a history of prolonged cumulative sun exposure was referred 

with a three-year history of a conjunctival lesion in the right eye, originally diagnosed clinically as 

pterygium, which recently became more pigmented and uncomfortable. Her past ocular history 

included a recent episode of orbital cellulitis. Past medical history included nephrectomy for 

pyelonephritis and appendectomy. There was no family history of cancer.  

 

On examination, the visual acuity was 6/6 bilaterally. Intraocular pressures were normal. The left eye 

was healthy. The right eye showed a temporal, perilimbal tumor with basal dimensions of 5 mm 

transversely and 3 mm longitudinally.  The lesion was flat and mobile, without adhesion to the 

underlying Tenon’s capsule and sclera, with conspicuous intrinsic vasculature and dilated feeder 

vessels. The tumor was pale but pigment dusting was present in the corneal epithelium from the 8 to 

10 o’clock meridians (Fig 1b). The rest of the eye examination was unremarkable. 

 

Case 3 

A 64-year-old Caucasian male had a past ocular history of left ocular trauma with a wire injury 48 

years before which resulted in a red conjunctival mark. Over the preceding three months there was 

an increase in size of the mark with mild discomfort. Medical history included prostate cancer treated 

by radiotherapy. 

 

On examination, visual acuities were 6/18 OD and 6/9 OS. The intraocular pressures and right eye 

were within normal limits. In the left eye there was a large temporal conjunctival tumor abutting the 

limbus, measuring 14 mm transversely and 8 mm longitudinally. It was bi-lobed, pink, elevated, with 

prominent intrinsic and extrinsic vasculature and a feeder vessel between the two lobes of the lesion. 

The conjunctival component was mobile, with no areas of scleral invasion seen, while the corneal 

component was fixed and presented as an opaque vascularised infiltration from the 1 to 7 o’clock 



meridians, extending into cornea for 3 mm superiorly and 5 mm inferiorly (Fig 1c). A papilloma was 

observed on the upper lid.  

 

Case 4 

A 72-year-old Caucasian male presented with a two-year history of a conjunctival lesion in his left 

eye, enlarged over the last year. The lesion was initially treated as a non-resolving episcleritis until 

recent review when a suspicion of ocular surface squamous neoplasia arose and then was referred to 

our service.  There was no history of prolonged UV radiation exposure. His medical history included 

diabetes mellitus, hypertension and myocardial infarction. Family history was positive for uterine 

cancer (mother).  

 

On examination, the visual acuity was 6/6 bilaterally. The intraocular pressures were normal. The 

right eye examination was unremarkable. Examination of the left eye revealed a gelatinous, infero-

temporal perilimbal conjunctival lesion, with basal dimensions measuring 8 mm transversely and 5 

mm longitudinally, non-pigmented except in the portion encroaching the cornea for 1 mm which 

contained some pigmentation. The conjunctival tumor was freely mobile and without invasion of the 

deeper layers. Three large feeder vessels and a prominent intrinsic tumor vascularity were observed 

(Fig 1d). 

 

The differential diagnosis in these 4 cases included conjunctival intraepithelial neoplasia and 

squamous cell carcinoma, conjunctival papilloma (cases 1 and 3), pyogenic granuloma (case 1) and 

chronic inflammatory sun-related conjunctival damage (case 2). All patients underwent a conjunctival 

excisional biopsy with corneal alcohol epitheliectomy and double freeze-thaw cryotherapy applied to 

the conjunctival edges and base of the excised area. 

 

RESULTS 



Histopathology examination revealed invasive conjunctival malignant melanoma and melanosis with 

severe atypia, both incompletely excised (pT1a, pNx, pMx; TNM8) in all 4 cases.  In patients 1, 2 

and 4 the tumor cells were predominantly of epithelioid type, while in patient 3 they were mainly of 

spindle type (Fig 2 a-h) . Immunochemistry was positive for MelanA and HMB45 (Supplementary 

material). 

All patients underwent adjuvant treatment with strontium-90 b plaque radiotherapy and patient 2 also 

received 3 cycles of topical Mitomycin C 0.04% four times a day. All 4 patients are in remission 

without local or systemic relapse (median follow-up time 16.5 months, range 10-103 months).  

 

 

DISCUSSION 

Conjunctival melanoma is a rare ocular surface cancer, which can be fatal. Pattern recognition for 

early referral to a specialist ocular oncology centre is essential for appropriate management. Complete 

excision in a dry surgical field, with minimal handling “no touch” excision of lesional tissue and 

cryotherapy is performed to limit recurrence and metastasis (8). Clinical features on presentation are 

heterogeneous. In 70% of cases CM presents as a pigmented thickened conjunctival tumour with 

enlarged feeder vessels, while in the remaining cases there is a minimally elevated and non-pigmented 

or mildly pigmented lesion, thus making clinical diagnosis challenging. 

 

Conjunctival SCC is an epithelial malignant tumor in the spectrum of ocular surface squamous 

neoplasia (OSSN) and its main differential diagnosis includes conjunctival intraepithelial neoplasia, 

papilloma and granuloma. It usually presents as a gelatinous non-pigmented vascularized mass, 

located more frequently in the interpalpebral area and with possible infiltration of the adjacent corneal 

epithelium. OSSN can masquerade as CM particularly in dark-skinned individuals where the tumour 

takes up melanin to become a pigmented epibulbar mass (9, 10). In this report we highlight the 



opposite scenario, where tumours with the clinical appearance of suspected OSSN were found to be 

CM on histopathological diagnosis.  

 

The cases reported herein had clinical features highly suspicious for OSSN such as the absence of 

pigmentation in two patients (cases 1 and 3), mild pigmentation in two patients (cases 2 and 4), 

papillomatous architecture (case 3), cork-screw intrinsic vascularity (case 1), and no deep fixity of 

the conjunctival component (all cases). All were located at the limbal or perilimbal location, a 

common feature in OSSN as well as CM.  

 

Features other than colour and tumour location that help differentiate CM from OSNN include the 

lack of keratinization and leukoplakia in CM. However, there is a clinical overlap between these two 

conjunctival tumors, hence histopathology remains the gold standard for the diagnosis, as highlighted 

in the 8th American Joint Committee Cancer (AJCC) Staging Manual (11). Other less invasive 

diagnostic methods including impression cytology, vital dyes, in vivo confocal microscopy, anterior 

segment-OCT are also used in some centres (12, 13). However, currently, histopathology is superior 

in reporting tissue architecture at the macroscopic and microscopic level. Vital dyes like toluidine 

blue 0.05% and methylene blue 1% are useful as screening but not diagnostic tools for ocular surface 

squamous neoplasia, as they have a high sensitivity (92% for toluidine blue 0.05%, 97% for 

Methylene blue 1%) but a low specificity (from 31% to 60% for toluidine blue 0.05%; 50% for 

Methylene blue 1%)(13, 14). Rose Bengal and lissamine green have also been used.  AS-OCT is a 

non-invasive imaging technique used in several fields of ophthalmology (15, 16) . For conjunctival 

tumours, it is useful for directing diagnosis and management, as it provides high quality images of 

the internal structure and extension (12). If AS-OCT had been performed in our cases, it would have 

helped direct the clinical diagnosis, though it does not yet replace histopathology and management 

would still have been tumour excision. As a diagnostic or incisional biopsy may lead to tumour 



seeding, our approach is complete excision with a 3 mm margin and cryotherapy to prevent recurrence 

in such cases.  

 

These four cases of CM with atypical presentation shared some clinical features, such as perilimbal 

location, the lack of pigmentation and light iris colour. PAM, which raises the index of suspicion for 

CM, was absent in the clinical examination of the ocular surface, including double eversion of the 

upper eyelid. However, histopathological analysis of the excised tumours in all showed the presence 

of PAM with atypical melanocytes, highlighting again the importance of wide excision and 

histopathological correlation.  

 

Recent studies showed that low-pigmented CM is seen more frequently in eyes with light iris color 

and is associated with a higher rate of recurrences, distant metastases and death. Thus, it has been 

hypothesized that a low tumor pigmentation is associated with worse outcomes (17), with a possible 

link between eumelanin/pheomelanin ratio and the grade of severity of CM. It is possible, however, 

that worse outcomes occur in pale tumours because they mimic other entities such as OSSN and 

definitive management is delayed.  

 

There is a trend towards treatment of conjunctival squamous neoplasms without histopathological 

confirmation of the diagnosis (18,19). Our series is an example of conjunctival melanomas showing 

clinical features suggestive of squamous conjunctival neoplasia, serving as a warning against topical 

chemotherapy for suspected conjunctival carcinoma without histopathological confirmation of the 

diagnosis. 

 

Ophthalmologists need to be aware that surgical clearance and histopathological analysis remains the 

gold standard for the diagnosis of CM especially in such cases where CM masquerades as OSSN, to 

avoid erroneous management that can adversely affect the prognosis.  
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FIGURE 2 a-h 
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SUPPLEMENTARY MATERIAL 

 FIGURE 3 a-b 
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FIGURE 1 LEGENDS 

Figure 1 a: Case 1 - colour anterior segment photograph of the left eye of a 66-year-old female, 

showing a temporal bulbar conjunctival lesion crossing the limbus for 1 mm. The lesion measured 5 

mm x 5.5 mm, was fleshy, had 4 feeder vessels and cork-screw intrinsic vessels. Note the absence of 

pigmentation.  

Figure 1 b:  Case 2 - colour anterior segment photograph of a 41-year-old female right eye showing 

a temporal bulbar conjunctival lesion encroaching the limbus for 2 mm. The lesion measured 3 mm 

x 5 mm, had 3 dilated feeder vessels; the conjunctival portion was non-pigmented while the corneal 

portion had a mildly pigmented foamy infiltration.  

Figure 1 c: Case 3 - colour anterior segment photograph of the left eye of a 64-year-old male, with a 

pink-yellow temporal and inferior perilimbal lesion encroaching the limbus for 2 mm superiorly and 

5 mm inferiorly, measuring 14 mm x 8 mm. Note the bi-lobed aspect and the corneal epithelial 

infiltration by fine vessels resembling a conjunctival papilloma.  

Figure 1 d: Case 4 – colour anterior segment photograph of the left eye of a 72-year-old man, with 

an infero-temporal perilimbal lesion, non-pigmented except at the limbus for 1 mm where some faint 

pigmentation was observed, measuring 8 mm x 5 mm.  

 

FIGURE 2 LEGENDS 

Figure 2 a-b: Case 1 - Photomicrograph of conjunctiva showing loose nests of atypical epithelioid 

melanocytes within the stroma as well as the surface epithelium. There is minimal  melanin. 

Figure 2 c-d: Case 2 - Photomicrograph of conjunctiva showing nests of atypical cells within the 

epithelium and stroma. The latter is associated with a chronic inflammatory infiltrate. There is little 

melanin. 

Figure 2 e-f: Case 3 - Photomicrograph of conjunctiva showing large nests of spindle cells within 

the epithelium and stroma, accompanied by a modest chronic inflammatory infiltrate. 



Figure 2 g-h: Case 4 - Photomicrograph of conjunctiva showing flattened detached epithelium 

overlying stroma infiltrated by sheets of atypical epithelioid melanocytes and a modest chronic 

inflammatory infiltrate.  

 

SUPPLEMENTARY MATERIAL LEGENDS 

a: Case 4 – Immunohistochemistry for MelanA highlights the extent of tumour infiltration within 

the stroma. 

b: Case 4 – HMB45 immunohistochemistry is positive in tumour cells within both the superficial 

and deep stroma. 

 
 

 

 


