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Abstract 
Uveal melanoma is the most common intraocular tumor characterized by increased metastatic potential. The tumor develops from uveal 
melanocytes that, from an embryological point of view, derive from the cells of the anterior neural crest. The risk factors associated with 
melanoma development are close related to patient phenotype: light-colored hair and iris, fair skin. Recent studies have shown the link 
between choroidal melanoma and choroidal pigmentation of white-haired and light-colored eyes individuals. Increased pigmentation of the 
choroid is associated to marked increase in melanocyte density, which from a histological point of view can be a starting point for choroidal 
carcinogenesis. This case report is about a 36-year-old patient who presented in an outpatient ophthalmological examination for intermittent 
vision blurring. The ophthalmological examination revealed a view of 0.8 and nasally from the optic nerve head, a prominent tumor-shaped 
formation was detected during the fundus examination. The presence of a choroidal melanoma was suspected and eye ultrasound, angio-
fluorography, optical coherence tomography (OCT) were performed and confirmed the diagnosis. Due to the small size, a team of three 
ophthalmologists decided to make brachytherapy. The procedure consisting of brachytherapy was temporarily applied to the scleral wall and 
was done at Debrecen University Hospital, Hungary, the follow-up monitoring being done at the Clinic in Oradea, Romania. Although the 
initial prognosis was optimistic, after four years of brachytherapy the tumor recurred, the dimensions found were over 14 mm, which is why 
enucleation was decided. Prior to enucleation, no computed tomography (CT) metastases were detected. Five months after enucleation, 
hepatic metastases occurred and after another two months, death occurred. 
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 Introduction 

Although rare, choroidal melanoma is the most common 
primary intraocular malignant tumor [1, 2]. Anatomical, 
clinical and evolutionary features influence prognosis, 
which is not always easy to evaluate. The diagnosis is 
based on fundoscopy, fluorescence angiography, B-scan 
ultrasonography, melan A, human melanoma black 45 
(HMB45) and S100 protein tumor immunomarkers and 
is confirmed by pathological examination and immuno-
histochemistry study [3]. 

Clinical and ultrasound (US) differential diagnosis 
between choroidal naevus and choroidal melanoma is often 
difficult to perform and is utterly important as prognosis 
and treatment are very different. Shields et al. [4] described 
five signs in favor of a choroidal melanoma, thus elaborating 
a malignant potential score: the presence of orange 
pigment on the tumor surface, the absence of drusen,  
the recent occurrence of visual disturbances, a serous 
detachment associated with a projection more than 2 mm, 
and juxtapapillary localization. 

Depending on the size of the melanoma, three groups 
are macroscopically distinguished: small tumors up to 

10 mm, medium size tumors, between 10–15 mm and large 
tumors, the size exceeding 15 mm. This classification is 
related to that used in tumor, node, metastasis (TNM) 
classification [5]. 

Three main cell types are microscopically distinguished: 
spindle cells A – elongated cells, narrow, central nucleus, 
visible nucleoli, with a longitudinal fold on the nucleus; 
fusiform B cells – elongated cells, wider than the previous 
ones, with present and well visible nucleoli; epithelioid 
cells – round or polyhedral cells with pleomorphism, with 
abundant cytoplasm in which the often hyperchromic 
nucleus contains a visible nucleus with possible cellular 
monstrosities. Starting from this classification, four types 
of melanomas can be distinguished: fusiform A melanoma, 
fusiform B melanoma, epithelial cell melanoma, and mixed 
melanoma [6]. 

The therapeutic decision is based on the tumor size and 
TNM classification. Conservative therapy with brachytherapy 
or proton therapy is a decision for melanomas smaller than 
10 mm, but the long-term results are not always good. The 
question remains whether immediate enucleation after 
the diagnosis, regardless the small size of the tumor, is 
not a better decision for the vital outcome. 
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Choroidal melanoma in adults represents 80% of the 
diagnosed tumors [7]. This tumor is rare before the age of 
20 and its incidence increases with age. The incidence is 
higher in white patients, and very rare in black patients. 
As for gender, there is a slight predominance in males 
[8]. Mortality after five years is estimated at 50% and 
occurs through liver metastasis [9]. 

Choroidal melanoma is derived from embryonic uveal 
melanocytes from the anterior neural crest. Originally, 
they are the same cells as those from which cutaneous 
melanoma arises from. However, the two types of 
melanoma are different. Etiological factors are not fully 
known. The type of phototype seems to play a role: the 
color of the iris, the color of the skin, and the hair [10]. 
The study of Harbour et al. (2004) showed a significant 
association between pigmentation of the choroid and the 
appearance of melanoma in white patients with light 
colored iris [11]. Acute cortical pigmentation is associated 
with a higher density of melanocytes from a histological 
point of view, which would contribute to choroidal 
carcinogenicity. 

Aim 

We continue to present a case that seemed to have a 
good functional eye and vital prognosis after a conservative 
treatment with brachytherapy – lamella of Ruthenium-
106 (106Ru), but who, in the fourth year of oncological 
monitoring was diagnosed with significant recurrence, 
the tumors which appeared had 14 mm diameter and 
demanded enucleation. 

 Case presentation 

A 36-year-old male, brown-haired, fair skin and light-
colored eyes presented in the Clinic of Ophthalmology, 
Emergency County Hospital of Oradea, Romania, in 
October 2013, for intermittent blurred vision on the right 
eye. The clinical examination stressed slight decrease in 
the visual acuity of the right eye – 20/30 as best corrected 
visual acuity (BCVA), while visual acuity of the left eye 
was 20/20. Slit lamp anterior segment examination was 
normal for both eyes. Right eye fundoscopy revealed a 
slightly protruding, pigmented formation, located nasally 
regarding the optic nerve head. The clinical diagnosis of 
choroidal melanoma was established. The case mana-
gement involved a team of three ophthalmologists, two 
from Romania and one from Hungary, who was also an 
oncologist. 

For the diagnosis of certainty, imaging investigations 
have been performed. The US revealed a tumor with 
5.51 mm diameter and 1.4 mm thickness (Figure 1). The 
ocular US was followed by retino-choroid angiofluoro-
graphy. Fluorescein angiography was also performed to 
support the diagnosis. Early angiofluorography time reveals 
a peripapillary incomplete choroidal filling, papillary 
circumference, nasal and upper extension. Arterial time, 
arteriovenous time reveal circumpapillary spot hyper-
fluorescence and multiple fluorescence dots (pinpoints). 
Venous time, late venous time, reveal a spotted hyper-
fluorescence that persists circumpapillary, with nasal 
and upper enlargement, with a slight dark halo; hyper-
fluorescence intensity increases strongly super-nasally 
on a range of 5–6 diffusion, pooling (DP), where a 

prominent formation is present at a distance of 6 DP of 
the optic nerve head. Fluorescein angiography confirms 
the existence of a choroidal tumor. 

The usual laboratory tests were within normal limits. 
Abdominal US, liver enzymes were also normal. Cranial 
and thoracic computed tomography (CT) described no 
pathological findings. No tumor biopsy that would have 
been theoretically possible was carried out. 

Differential diagnosis with benign tumors, such as 
coronary vein or metastatic tumors has been considered 
from the beginning. Tumor size, location, US and 
fluorescein angiography have guided us to diagnose 
choroidal melanoma. 

Due to the small size of the tumor and the patient’s 
desire to preserve the eyeball, conservative treatment was 
decided. Local brachytherapy with 106Ru was performed. 
This is β-type irradiation, which was placed at the episclera 
for three days under local anesthesia. The procedure 
was carried out at the University Hospital in Debrecen, 
Hungary. Post-irradiation evolution was slowly favorable. 
In the first two months, the patient presented a minor 
form of retinopathy of irradiation but the tumor size had 
decreased. 

In 2014, seven months after brachytherapy, the patient 
was ultrasonically investigated and the examiner drew 
attention that there were worrying areas in the T6, T8 
positions, which contained increased irregularities of the 
choroid and of the head of the optic nerve. 

The patient was re-examined every year in the Clinic 
from Hungary by the same doctor, who performed brachy-
therapy. Yearly follow-up revealed favorable evolution 
until 2017, when the US exam showed an important 
relapse, when the tumor size was 14 mm. Under these 
circumstances, surgical treatment – enucleation – was 
decided. The CT scan performed preoperatively revealed 
in the right eye a spatial substitution formation with a large 
implantation on the choroid, and the CT examinations of 
thorax, abdomen and pelvis did not reveal any secondary 
determinations. 

Surgical intervention occurred and the enucleation 
of the right eyeball was carried out. The macroscopic 
aspect is that of a pigmented tumor of 1 cm vertical and 
1 cm horizontal, the eyeball having a size of 2.5 cm 
(Figure 2). 

After 48 hours fixation in 10% neutral formaldehyde 
solution, we oriented and trimmed the enucleation specimen 
and performed tissue processing with paraffin embedding 
technique. Then, the tumor fragments were sectioned at the 
microtome to obtain 4 μm-thick sections that were stained 
with Hematoxylin–Eosin (HE) and Goldner–Szekely (GS) 
trichrome. For the immunohistochemical (IHC) study, we 
used the following antibodies: anti-HMB45 (monoclonal 
mouse anti-human melanosome, clone HMB45, 1/50 
dilution, Dako); anti-melan A (monoclonal mouse anti-
human melan A, clone A103, 1/100 dilution, Dako); anti-
S100 (polyclonal rabbit S100, 1/1000 dilution, Dako); 
anti-cluster of differentiation 34 (CD34) (monoclonal 
mouse anti-human CD34 Class II, clone QBEnd 10, 1/50 
dilution, Dako); anti-p53 (monoclonal mouse anti-human 
p53 protein, clone DO-7, 1/100 dilution, Dako); anti-
cytokeratin (CK) MNF116 (monoclonal mouse anti-
human CK, clone MNF116, 1/100 dilution, Dako); and 
anti-Ki67 (monoclonal mouse anti-human Ki67, clone 
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MIB-1, 1/50 dilution, Dako). Slides were developed using 
the HEP Green Kit (Zytomed System) and counterstained 
with Mayer’s Hematoxylin, to distinguish the brown 
melanin pigmentation from 3,3’-Diaminobenzidine (DAB) 
staining. 

On the slides, we noticed a solid and alveolar prolife-
ration of spindle (70% of cell population) and epithelioid 
(30% of cell population) tumor cells (Figure 3) without 
pigment in the cytoplasm or with variable amount of brown 
intracytoplasmic pigment (Figures 4 and 5). Nuclei are 
hypochromic, with “red cherry” nucleoli and a moderate 
mitotic activity. Tumor microscopic structure was extremely 
polymorphic. Tumor cells distribution was heterogeneous 
so that cell-rich areas alternate with abundant stroma 
areas. Some tumor cells were fusiform cells, with no 
cytoplasmic pigmentation, while other cells were very 
rich in dark, melanic pigment, disposed in granulated 
structures (melanosomes). This morphological aspect 
emphasizes the existence of tumor cells differentiation in 
variable grades. Fibrovascular, hypocellular, with little 
inflammation stroma was present, while intratumoral 
necrosis was sparse. No vascular or perineural invasion 

was detected in classical HE staining. No extraocular 
tumor extension and no optic nerve invasion were present. 
No lymph node was submitted. 

IHC examination stressed that most of the tumor cells 
were positive for anti-HMB45, anti-melan A and anti-
S100 antibodies (see green color) thus proving the neuro-
ectodermal origin of these cells (Figures 6–8). The most 
intense reaction to these IHC markers was present in tumor 
cells, which did not present any cytoplasmic melanic 
pigmentation. Tumor cells were negative to anti-p53 and 
anti-CK MNF116 antibodies thus proving that tumor protein 
p53 (TP53) gene was not involved in tumor proliferation 
and the tumor cells origin is not epithelial (Figures 9 and 
10). Tumor cells proliferation index measurement via anti-
Ki67 antibody emphasized that only 15% of the tumor cells 
were in proliferative phases of the cell cycle (Figure 11). 
Anti-CD34 antibody immunostaining proved that the tumor 
presented a network of irregular caliber blood vessels, 
specific for malignant proliferation (Figure 12). 

The detection of activating mutations in B-Raf proto-
oncogene (BRAF) gene codon V600E was required and 
the result was negative. 

 

Figure 1 – Malignant melanoma of the choroid: ultra-
sound aspect. A 5.5 mm diameter and 1.4 mm thick tumor 
is visible at the nasal part of the posterior segment of the 
right eye. 

Figure 2 – Malignant melanoma of the choroid: 
macroscopic clinical aspect (post-enucleation of the 
right eye). 

 

Figure 3 – Malignant melanoma of the choroid: histo-
pathological aspect. Irregular fusiform and epithelioid 
tumor cells are visible; the cells present abundant 
cytoplasm, large, hypochromic nuclei and no melanic 
pigmentation in the cytoplasm (HE staining, ×200). 

Figure 4 – Malignant melanoma of the choroid: tumor 
fragment with numerous cells that present large content 
of melanosomes (HE staining, ×100). 
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Figure 5 – Malignant melanoma of the choroid: tumor 
cells are unevenly dispersed in the stroma; some cells 
present large amounts of pigment, while other cells are 
not pigmented at all (GS trichrome staining, ×200). 

Figure 6 – Malignant melanoma of the choroid: tumor 
cells cytoplasm is positive for anti-HMB45 antibody (Anti-
HMB45 antibody immunostaining, ×200). HMB45: 
Human melanoma black 45. 

 

Figure 7 – Malignant melanoma of the choroid: tumor 
cells are strongly positive for anti-melan A antibody 
(Anti-melan A antibody immunostaining, ×200). 

Figure 8 – Malignant melanoma of the choroid: moderate 
reaction of the tumor cells to anti-S100 antibody (Anti-
S100 antibody immunostaining, ×200). 

 

Figure 9 – Malignant melanoma of the choroid: negative 
tumor cell reaction to anti-p53 antibody; no green 
staining is present (Anti-p53 antibody immunostaining, 
×200). 

Figure 10 – Malignant melanoma of the choroid: negative 
tumor cell reaction to anti-CK MNF116 antibody; no 
green staining is present (Anti-CK MNF116 antibody 
immunostaining, ×200). CK: Cytokeratin. 
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Figure 11 – Malignant melanoma of the choroid: tumor 
cells are moderately positive to anti-Ki67 antibody (Anti-
Ki67 antibody immunostaining, ×100). 

Figure 12 – Malignant melanoma of the choroid: tumor 
microvessels with irregular caliber (Anti-CD34 antibody 
immunostaining, ×100). CD34: Cluster of differentiation 
34. 

 

The final diagnosis was mixed type cell melanoma 
(spindle cell component was approximately 75% of tumor 
cell population, while the epithelioid variant was of 25%) 
ypT2G2R0, according to American Joint Committee on 
Cancer (AJCC) 8th edition and College of American 
Pathologists (CAP 2017). 

Abdominal and thoracic CT scan was performed five 
months post-enucleation and detected the presence of 
hepatic metastases. Death occurred seven months after 
enucleation. 

 Discussions 

The prognosis of choroidal melanoma is related to its 
metastatic potential. In the hematogenous way it diffuses 
and, most frequently, it metastasizes in the liver. Schmittel 
et al. [12] estimates that tumors with a basal diameter of 
more than 16 mm and a thickness greater than 10 mm 
have a perky prognosis. In our case, the relapse of 2017 
was much larger than those appreciated by other authors, 
the tumors having the basal diameter 1.5 cm and the 
vertical diameter of maximum 1 cm. It is obvious that this 
voluminous relapse has determined the poor prognosis. 

It has been shown that the histological type influences 
prognosis [13]. Mortality is lower in tumors that have A 
or B fusiform cells type than epithelioid type, mixed and 
necrotic ones. McLean et al. [14] states that in mixed 
tumors mortality after 15 years is three times higher than 
in the case of only fusiform cell tumors. In our case, the 
histological appearance is mixed, with fusiform and 
epithelial cells. 

Increased tumor pigmentation decreases the vital 
prognosis [15]. In our case, the tumor pigmentation was 
abundant. 

Some studies show that exposure to ultraviolet (UV) 
radiation would increase pigmentation and mitotic rhythm 
in choroidal melanocytes [16, 17]. 

The number of mitoses is believed to have some 
prognostic value [18]. In our case, the mitotic index was 
4–5 mitoses/mm2. Cell multiplication can be assessed using 
cell proliferation immunomarkers (Ki67 and PC-10) [19, 
20]. In our case, Ki67 is estimated at 15%. d’Hermies 
(2007) asserted in his article that although these investi-

gations are modern, they could not be interpreted as a 
prognostic factor in the present practice, because of 
many conservative treatments, there is no broad basis 
that could be studied in a representative sample of this 
tumor [6]. 

Another cytological criterion is the nucleoli size that 
can be considered for prognostic evaluation [21–23]. In 
our case, only two nucleoli are distinguished on the studied 
part. Thus, this criterion is not a prognostic factor. 

The existence of a necrosis process (also present in 
our case) would not have a particular prognostic value for 
McLean [24]. A prognostic factor is considered in many 
studies to be the gender of the patient, the male having 
poorer prognosis with higher risk of metastasis [25–27]. 
For Munzenrider et al., the risk factors for enucleation are 
the diameter and thickness of the tumor and the invasion 
of the ciliary body [28]. Egger et al. (2003) reports as risk 
factors in his analysis tumor size, optic nerve proximity, 
male gender, increased intraocular pressure, retinal detach-
ment [29, 30]. 

In a clinical study, in which 26 patients with choroidal 
melanoma clinical diagnosed performed primary photo-
dynamic therapy with Verteporfin, tumors control was 
achieved in 16 (62%) patients with a median follow-up 
time of 29 months [31]. Low-dose Iodine-125 (125I) plaque 
brachytherapy (67.5–81 Gy at tumor apex) provides safe 
and effective tumor control for juxtapapillary choroidal 
melanoma and may be associated with reduced radiation 
toxicity [32]. 

Optical coherence tomography (OCT) angiography 
is a promising new technology that can be used to study 
in vivo the differential characteristics of microcirculations 
between posterior segment melanocytic lesions and 
correlate it with malignancy [33]. 

 Conclusions 

Evolutionary and vital prognosis in case of choroidal 
melanoma is related to tumor size, mixed cell appearance 
in the histological cup as well as the degree of pigmentation 
of the tumor. The therapeutic effect is different. Small 
tumors less than 10 mm are in the majority of cases 
conservatively treated with brachytherapy or proton 
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therapy and those that exceed 10 mm undergo enucleation. 
Patient monitoring with choroidal melanoma should be 
done quarterly in the first five years to capture at the 
right time the relapses or metastasis. There has been no 
progress in malignant melanoma studies over the past 
decades. 
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