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Abstract 
Ocular melanoma is rare in clinical practice. In this study, we present three cases of ocular melanoma surgically removed in the Department of 
Ophthalmology of the Emergency University Hospital of Bucharest, Romania, and diagnosed in the Department of Pathology of the same 
hospital using conventional histopathological techniques and immunohistochemical tests. 
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 Introduction 

Melanoma is a malignant proliferation of melanocytes, 
cells that are found mainly in the structure of the 
epidermis but also in certain structures of the eye, and is 
considered one of the most aggressive cancers. These 
cells are also responsible for skin, iris and hair color. 

Tumors identified in the complex structure of the 
eye, benign or malignant, cause irreversible functional 
changes sometimes with great clinical impact. Melanoma 
is the most common primary malignant neoplasm of the 
eye identified in adult person, the second being the 
intraocular lymphomas [1]. However, primary ocular 
melanoma is rare. 

Despite progress in terms of local and systemic 
therapy of melanoma, the survival rate of patients has 
not changed significantly in the last three decades;  
the prognosis is reserved, even for patients with early-
stage tumors, being well known the evolution of this 
aggressive tumor type. 

Epidemiology and risk factors 

Despite being the most common malignant tumor of 
the eye, this potentially fatal type of cancer is rare in the 
general population, some studies reporting an incidence 
between 5.3 and 10.9 cases per one million people [2], 
compared with cutaneous melanoma whose incidence is 
ten times higher. Like cutaneous melanoma, this type of 
cancer is particularly common among Caucasians, north-
western European populations with light phototype, in 
contrast with the black population of Africa, North 
America and the Asian population [3]. This suggests the 
etiologic role of UV rays as well as the protective role 
of iris pigmentation. It appears to be a slight predomi-
nance among males in terms of gender ratio. 

The iris nevi, common in the general population, has 
not been unequivocally associated with the occurrence 

of ocular melanoma [4], although it is possible to consider 
their degeneration into malignant tissue structure such 
as melanoma, but such a development is rare or unlikely. 

Finally, risk factors that should be looked for, besides 
pigment phenotype and exposure to ultraviolet radiation, 
include personal and family history, for example con-
genital ocular melanosis history, xeroderma pigmentosum, 
dysplastic nevi syndrome, history of uveal nevus or 
uveal melanoma. Also, living environment and working 
conditions are often key elements in tracking risk factors 
[5, 6]. 

 Materials and Methods 

In 2012, three cases of ocular melanoma were 
identified in the Emergency University Hospital of 
Bucharest, Romania. Patients with ages between 60 and 
77 years presented mainly with blurred vision in the 
Department of Ophthalmology of the hospital. They also 
experienced visual field defect, photopsia, irritation, 
mild pain, metamorphopsia, floaters, redness and pressure 
of the affected eyeballs. Here, clinical and laboratory 
examinations were performed raising suspicion of ocular 
melanoma and the diagnosis was further confirmed by 
the Department of Pathology of the same hospital. After 
surgical enucleation of the affected eyeball, pieces of its 
tissue were sent for histopathological examination and 
diagnosis. 

Samples of tissue were fixed with 10% buffered 
formalin and were processed by conventional histo-
pathological method using inclusion in paraffin and 
Hematoxylin–Eosin (HE) staining and also immuno-
histochemical tests were performed. The paraffin blocks 
acquired by histopathological processing were section  
at microtome resulting sections with 3-μm thickness 
mounted on slides cover with poly-L-Lysine. After that, 
the sections were deparaffinized in toluene and alcohol 
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successive baths, one hour, 15 minutes by bath, rehydration 
(three successive alcohol baths with decreased concen-
tration: 96%, 80% and 70%, 10 minutes in each bath 
and followed by a bath with distillated water, where the 
sections were hold for 10 minutes). Washing in PBS 
(phosphate saline buffer), incubation with normal serum, 
for 20 minutes, incubation with primary antibody over-
night, Dako LSAB kit, washing in carbonate buffer and 
development in 3,3’-diaminobenzidine hydrochloride/ 
hydrogen peroxide and nuclear counterstain with Mayer’s 
Hematoxylin. We used the following antibodies from 
NeoMarkers LabVision: Pancytokeratin, clone AE1/AE3 
(Thermo Fisher Scientific Inc., USA, 1:100 dilution), Ki67, 
clone SP6 (Thermo Fisher Scientific Inc., USA, 1:200 
dilution), S100 protein, clone 4C4.9 (Thermo Fisher 
Scientific Inc., USA, 1:100 dilution), Vimentin, clone V9 
(Thermo Fisher Scientific Inc., USA, 1:200 dilution), 
MART-1/Melan-A, polyclonal (Thermo Fisher Scientific 
Inc., USA, 1:100 dilution), Melanoma, clone HMB-45 
(Thermo Fisher Scientific Inc., USA, 1:80 dilution). The 
immunoreactive cells from each cases were semiquanti-
tative evaluate as follow: diffuse positive, >75% positive 
cells; positive, 25–75% positive cells; focal positive, 
<25% positive cells and negative cells. 

 Results 

The first case of ocular melanoma diagnosed in 2012 
belonged to a female patient aged 60 years, which 
presented with blurred vision and irritation of the right 
eye. Macroscopically exploring the excised eyeball, we 
identified a black nodular structure with firm consistency, 
of 10/10 mm, grip to the wall side of the eyeball. No 
macroscopical invasion has seen since the tumor had slightly 
well demarcated limits. Histological analysis revealed 
multiple malignant looking tumor cells, intensely brown 
pigmented, spindle shaped (Figures 1 and 2), deforming 
the choroid and invading the neighboring structures, but 
not infiltrating the sclera and the optic nerve. Immuno-
histochemical tests showed diffuse appearance of positive 
HMB-45 in tumor cells (Figure 3), diffuse appearance of 
positive S100 in tumor cells (Figure 4), diffuse appearance 
of positive Melan-A in tumor cells (Figure 5), AE1/AE3 

negative in tumor cells and Ki67 express 5% nuclear 
positivity in tumor cells. 

The second case belonged to a 77-year-old man. 
Clinical and laboratory examination raised the suspicion 
of ocular melanoma. After surgical excision of the 
affected eye, the tissue was subjected to a pathological 
examination noticing a 9/8 mm whitish, firm, nodular 
structure with a 2/1 mm black area with undefined 
margins. Histological examination identified a choroidal 
melanoma located at the posterior pole of the eyeball. 
Tumor cells are predominantly epithelioid, some heavily 
pigmented, but not infiltrating the sclera or the optic nerve. 

The last case of ocular melanoma belonged to a 70-
year-old man. The pathological examination identified a 
black tumor of 10 mm in diameter, with heterogeneous 
consistency, attached to the choroid and deforming it as 
well as the nearby structures. Different tumor cells were 
microscopically identified in the choroid, being mainly 
epithelioid, sometimes intensely pigmented, with numerous 
nuclear atypia and high mitotic index (Figure 6). It can be 
observed, sometimes, that the cells infiltrate the sclera 
(Figure 7). We also detected large areas of hemorrhage and 
necrosis (Figure 8). These findings suggested the histological 
diagnosis of “equatorial” choroidal melanoma. 

 Discussion 

Presentation of ocular melanoma depends on size 
and location of the tumor and can very much vary from 
asymptomatic, detected incidentally on periodic eye 
examination (including slit lamp biomicroscopy and 
indirect ophthalmoscopy), over various visual disturbances 
to visual loss in the affected eye. At the time of diagnosis, 
majority of patients with ocular melanoma are symptomatic, 
but still up to 30% could be asymptomatic as suggested 
by some studies [7]. In our case, all three patients were 
diagnosed in T1a and T2a stages, depending on the size 
of the tumor. In addition, none of the patients presented 
with extra ocular dissemination while only one had local 
extension in the sclera. However, the prognosis remains 
dull, especially in cases with melanoma in which epithelioid 
cells are prevalent and infiltrated the sclera. 

 
 

Figure 1 – Spindle cells in ocular melanoma, HE staining, 
40×. 

Figure 2 – Spindle cells with variable nuclear pleomor-
phism and mitotic activity in ocular melanoma, HE 
staining, 100×.
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Figure 3 – Diffuse appearance of positive HMB-45 tumor 
cells in ocular melanoma, 100×. 

Figure 4 – Diffuse appearance of positive S100 tumor 
cells in ocular melanoma, 40×. 

 

Figure 5 – Diffuse appearance of positive Melanin A 
tumor cells in ocular melanoma, 40×. 

Figure 6 – Epithelioid cells with marked nuclear hyper-
chromatism in ocular melanoma, HE staining, 40×. 

 

Figure 7 – Melanoma cells infiltrated the sclera, HE 
staining, 40×. 

Figure 8 – Ocular melanoma with necrosis, HE staining, 
40×. 

 

We bring the attention the fact that ocular melanoma 
arises from melanocytes normally found in the structures 
of the eye, namely in the iris, ciliary body and in the 
choroid. Those cells are responsible for the color of the 
iris and the formation of the dark chamber of the eye, an 
essential characteristic in the physiology of vision [8]. 

At least in some cases, the tumor triggers seem to be 
different mutations, which affect pathways involving the 

regulation of the cell cycle or the control of cell apoptosis. 
Mutations affecting NRAS or BRAF frequently found in 
cutaneous melanoma does not play any role in uveal 
melanoma [9, 10]. Some of the mutations involving the 
regulation of the cell cycle are of the GNAQ, GNA11 
gene in codon 29, the inactivation of INK4A gene, 
CDKN2a, CDKN1a, CDKN1b gene [11, 12] or of the 
CCND1 target. The overexpressed CCND1 leads to the 
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inactivation of the retinoblastoma tumor suppressor gene 
and appear to involve the RAF/MEK/ERK pathway [13]. 
On the other hand, the inactivation of the p53 pathway, 
defects in the Bcl-2 pathway and activation of the pro-
survival PI3K-AKT pathway have been associated with 
inhibition of apoptosis in uveal melanoma [14]. Other 
important triggers of the ocular melanoma, especially in 
young adults, are mutations of the BAP1 gene (BRCA1-
associated protein 1 or ubiquitin carboxy-terminal hidrolase) 
– a tumor-suppressor gene found on the 3rd chromosome 
(3p21-p21.2). Also, monosomy 3 is a frequently discovered 
genetic abnormality of the ocular melanoma [13] closely 
associated with metastasis [15]. 

One classification of the malignant melanocytic 
tumors regards the affected ocular structure. Hence, the 
most common type of ocular melanoma is represented 
by the uveal melanoma, which affects the iris, ciliary 
body or the choroid. This type of tumor can involve one, 
two or all three structures. This type of neoplasia can 
also affect the conjunctiva or the eyelid, but those are 
extremely rare cases [16, 17]. 

Clinically, melanoma of the iris is frequently found 
on the lower part of the iris. The tumor presents itself  
as an elevated or flat mass with various degrees of 
pigmentation [18], it can grow in volume or it can expand 
in a ring configuration, leading to iris dislocations and 
dysfunctions. Usually, the patient observes an abnormality 
of the iris, thus presenting sooner to the doctor unlike 
other types of uveal melanoma. Therefore, melanoma of 
the iris is considered to be less aggressive, being the 
most rapidly diagnosed tumor of the uveal tract [19]. 

Melanoma of the ciliary body rarely affects only this 
structure. More commonly, it is expanded in the iris or 
the choroid [20]. In most of the cases, the patient has no 
symptoms; hence, the tumor is later diagnosed and can 
grow bigger in size. The main complications – astigmatism, 
dislocation of the lens, acute glaucoma or cataract – can 
also appear as first clinical signs of the tumor. 

Finally, choroidal melanoma presents itself as an 
irregular, slate-gray, solid [21] mass associated with 
decreased vision, retinal detachment or scleral invasion. 

Accuracy of diagnosis established by clinical examination 
is nowadays very high, over 99%. 

Ocular melanoma is diagnosed in the adults from the 
fifth decade, reaching a maximum at about 70-year-old. 
It is exceptionally identified in young children [22]. 

Usually, the diagnostic of uveal melanoma is raised 
by common ophthalmological investigations such as slit 
lamp biomicroscopy or eyeground examination. Ultra-
sonography, oculo-CT or MRI are useful for diagnosis 
of the extra scleral invasion. However, results of at least 
one study showed that ocular melanomas were initially 
missed or misdiagnosed in 23% [23] of patients, which 
resulted in more advanced tumor and higher rate of 
primary enucleation among those patients; still, the 
accuracy of the diagnosis is given after the histopathological 
examination of the tumor. 

The histological classification of the uveal melanoma is 
the modified Callender classification, in which the tumors 
are divided in four major histopathological types: spindle 
A and B type melanoma, out of which 45% with good 
prognosis, mixed cells melanoma with less good prognosis, 
epithelioid cells melanoma and necrotic melanoma. The 
last two have an unfavorable prognosis [18]. 

Type A spindle cells present fusiform, small nuclei, 
no nucleoli, their chromatin is frequently arranged in a 
linear fashion along the central axis of the nucleus [16, 
18] and they have few mitotic figures. Type B cells are 
larger, more pleomorphic cells, with bigger ovoid nuclei 
and bulging nucleoli. They have mitotic activity. The most 
aggressive type of cells is the epithelioid cells. Those 
cells are irregular shape cells, larger than the other two 
types, even gigantic, with big, anaplastic nuclei and 
bulging nucleoli. Epithelioid cells are characteristically 
less cohesive than the spindle cells. 

Often, this type of melanoma is formed of a mixture 
of the three types of cells. The presence of the epithelioid 
cells associated with various mitosis and anaplasia raises  
a poor prognosis. Also, the presence of inflammatory 
infiltrate, especially of mast cells, was correlated with a 
poor survival rate [24]. The mast cells contain lipofuscin 
and melanin because of their phagocytic activity. In addition, 
they produce VEGF, vascular endothelial factor, which 
plays an important role in formation of new blood vessels 
[25, 26]. 

Immunohistochemically, melanomas are reactive for 
S100 protein, HMB-45, Melan-A [27], vimentin and some 
low molecular weight keratins. It has been suggested that 
the melanoma cells exhibiting keratin immunostaining 
have a greater metastatic potential [28]. 

Local complications are various and important, some 
of what represent first clinical signs. We recall that the 
dysfunctions of the iris and the lens appear mostly in 
cases of iris and ciliary body melanoma. Necrosis, end-
ophthalmitis, secondary glaucoma, retinal detachment, 
intraocular hemorrhage or fibrosis are the common local 
complications of the extensive choroidal melanoma [29]. 
General complications are represented preferentially by 
liver metastasis [30], but also lung, skin or central nervous 
system metastasis. They appear only after blood stream 
dissemination. Shields and colleagues showed that risk 
for metastases is greatly increasing with tumor thickness, 
and each millimeter increase in tumor thickness showed 
a 1.06 hazard ratio with increasing tumor thickness risk 
for metastases at 10 years showed increase from 6% for 
tumors 0–1 mm in thickness up to 51% for tumors over 
10 mm in thickness [19] as for our three patients. The 
mortality is, unfortunately, constant and quite big, reaching 
about 40–45% at 10 years. Poor prognostic factors also 
include the age of the patient, the site and size of the 
tumor [31], trans-scleral infiltration or the invasion of the 
Bruch membrane and of the optic nerve. Better under-
standing of underlying histological, genetic and molecular 
abnormalities implicated in development, progression 
and metastasis of ocular melanomas provides a great 
opportunity for development of targeted therapy. 

At the same time, the lack of pigmentation, the 
presence of inflammatory infiltrate and the presence of a 
particular type of cells are essential characteristics of the 
treatment and further follow-up of the patients as well as 
important prognosis factors [32]. Moreover, new potential 
target therapeutic agents based of molecular/genetic 
profiles are currently being researched [33]. 

 Conclusions 

Even if ocular melanomas are more frequently 
diagnosed in the first and second stages, clarifying the 
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risk of metastasis remains a real challenge both clinically 
and therapeutically. The changeless prognosis as well as 
the multitude of treatments had not increase the survival, 
nor the quality of life, requesting more investigations on 
this matter. Hopefully, in near future emerging knowledge 
of the pathogenesis of ocular melanomas will translate 
into a novel and more effective systemic therapeutic agents 
which will increase, currently poor, prognosis of patients 
with metastatic disease. 
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