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Clinical presentation and management of uveal melanoma (Review)
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Abstract. Uveal melanoma (UM) is the most common
primary intraocular malignancy in adults. The majority of
the patients are Caucasian (97.8%) and aged 50-80 years.
Choroidal melanoma is the predominant type (86.3%). The
clinical presentation may range from no symptoms over
various types of visual disturbances to visual loss. Examination
includes slit-lamp biomicroscopy, indirect ophthalmoscopy
and diagnostic testing, such as B-scan ultrasonography.
A number of patients with posterior UM are treated with
plaque radiation therapy or enucleation. At present, targeted
therapy includes inhibitors of the mitogen-activated protein
kinase/mitogen-activated protein kinase kinase signaling
pathway. UM disseminates hematogenously, with a high
propensity for metastasis to the liver, which the most common
site (93% of the cases). While UM is uncommon, a significant
proportion of affected patients succumb to this disease and
new treatment options to improve patient survival are required.
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1. Introduction

Uveal melanoma (UM) is uncommon, accounting for only
3% of all melanoma cases. UM is the most common primary
intraocular malignancy in adults, with an estimated incidence is
4-5 cases per million inhabitants/year in the United States and
5-74 cases in Europe (1,2).

The majority of the affected patients are Caucasian (97.8%).
In addition to ethnicity, intrinsic host factors that appear to
predispose to UM include light skin color, blonde hair and
blue or light irides, dysplastic nevi, uveal nevi and oculodermal
melanocytosis. Although cutaneous melanomas and UM share a
common origin, i.e., the melanocyte, their clinical behavior and
underlying molecular mechanisms differ significantly. Although
exposure to sunlight has been suggested as a risk factor, its role
appears to be complex. The majority of UM patients are aged
50-80 years, with a peak incidence in the 7th decade of life and a
mean age at diagnosis of 58 years. By contrast, melanoma of the
iris is more common among young patients (aged <20 years).
Compared with older patients, younger patients have a lower
risk of metastatic disease (3.4).

Any partofthe uveal tract may be affected; however,choroidal
melanoma is the predominant type, whereas melanomas of the
iris and ciliary body are far less frequent. Choroidal and ciliary
body melanomas are collectively referred to as posterior UM
and differ from melanoma of the iris or anterior UM. Melanoma
of the iris is the least common type of ocular melanoma and has
a more benign clinical course compared with that of posterior
UM @).

We herein present a brief review of the current knowledge
on UM, with emphasis on prognostic factors and recently
discovered underlying molecular aberrations.

2. Clinical presentation and diagnosis

The clinical presentation of UM depends on the size and loca-
tion of the tumor and may vary from asymptomatic, detected
incidentally during eye examination, over various visual distur-
bances to visual loss. Loss of vision is usually caused by tumor
involvement of the macula or by exudative retinal detachment.
At diagnosis, the majority of UM patients are symptomatic;
however, <30% may be asymptomatic (5).

The color, shape and number of lesions are important
considerations in the diagnosis of UM, and differential diagnosis
should include other conditions, such as retinal pigment epithe-
lium (RPE) hyperplasia, RPE hypertrophy and melanocytoma.
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Choroidal melanoma usually presents as a dome- or
mushroom-shaped subretinal mass. Ciliary body melanoma
may be associated with a wide dilated pupil, presents as a
dome-shaped or sessile lesion, and may cause lens displacement
with consequent refractive and accommodation disturbances,
localized cataract or increased intraocular pressure. Melanoma
of the iris is usually asymptomatic and manifests as growth
of a previously noted iris lesion or as a pigmented spot on the
iris. Multifocal and bilateral lesions are more consistent with
choroidal metastasis. Hemorrhage, inflammation and pain are
rare, but may be seen in large tumors. An atypical presenta-
tion is diffuse melanoma, which is <5 mm in thickness and
encompasses more than a quarter of the uvea. Small lesions are
difficult to diagnose (4.6).

Examination of patients with suspected ocular melanoma
includes slit-lamp biomicroscopy and diagnostic testing, such
as B-scan ultrasonography, which is useful for character-
izing and measuring the tumor. Ultrasound biomicroscopy
allows for excellent visualization of tumors of the iris and
ciliary body, and fluorescein angiography may also aid in
the diagnosis (larger melanomas may exhibit an intrinsic
tumor circulation referred to as double circulation). Although
the majority of cases of UM may be accurately diagnosed
non-invasively, fine-needle aspiration for cytological studies
may be required, particularly if the result is likely to affect
subsequent management. However, it has been reported
that ocular tumors are missed or misdiagnosed in 23% of
patients, resulting in more advanced stage at diagnosis and a
higher rate of primary enucleation (7,8).

3. Molecular biology

Advances in the understanding of the molecular mechanisms
underlying UM have been made in recent years. Chromosomal
alterations, such as monosomy 3, which is associated with
reduced survival, are present in >80% of UM patients (9). In
addition, gain of chromosome 8 and loss of chromosome 1 are
associated with reduced survival. Loss of chromosome 3 as well
as polysomy 8q are also associated with other poor prognostic
factors (10).

Primary UM frequently harbours mutations resulting in
constitutive activity of the mitogen-activated protein kinase
(MAPK) pathway (9,11).

At present, the gene most well-known to be associated with
metastasis of UM is BAPI1, which was identified by exome
sequencing. The BAP1 gene encodes a de-ubiquitinating
enzyme that binds to breast cancer 1, early onset (BRCAIl) and
BRCAI-associated RING domain protein 1 to form a heterodi-
meric complex with tumour suppressor function (12).

The MAPK kinase (MEK) inhibitor, selumetinib, improved
progression-free and overall survival in UM patients when
compared with temozolomide chemotherapy in a previous
clinical trial (13).

Based on their gene expression profile, UM patients may be
classified as class 1 (low risk of metastasis) or class 2 (high risk
of metastasis), and this classification is associated with prog-
nosis (14,15).

Histone deacetylase inhibitors were reported to play
a role in the treatment of patients with high-risk UM in an
adjuvant setting prior to the emergence of overt metastatic
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disease (16). Approximately 2-3% of patients with UM may
harbour a germline BAP1 mutation; identifying such patients
is crucial (17).

SF3BI1 is a component of the spliceosome and is implicated
in the splicing of pre-mRNA. Its mutations are associated with a
favorable prognosis in uveal melanoma; however, the underlying
mechanisms have not been elucidated (18).

4. Management

The majority of patients with posterior UM are treated with
enucleation. Other options include particle beam radiotherapy,
transpupillary thermotherapy, laser photocoagulation, gamma
knife stereotactic radiosurgery and local surgical resec-
tion. Management options range from observation to orbital
exenteration, depending on the particular case (mainly tumor
localization, size and local extension). Melanoma of the iris
is commonly treated by surgical resection. Larger non-resect-
able tumors (>10 apical height and >16 mm diameter) may
be treated by plaque radiotherapy or enucleation. Small
(1.5-2.4 mm height and 5-16 mm diameter) and medium-sized
(2.5-10 mm apical height and <16 mm diameter) choroidal
tumors are mainly treated by radiation therapy, while large
tumors, particularly if locally advanced, are mostly treated
by enucleation or orbital exenteration. For large-sized tumors,
neoadjuvant external radiation did not confer any advantage
compared with enucleation alone. Small choroidal melanomas
are initially managed by observation (4).

Novel insight into ocular melanoma biology has led to
the investigation of immunotherapies, anti-angiogenic agents
and targeted therapies, including kinase inhibitors such as
sorafenib, sunitinib and imatinib (19).

Guanine nucleotide-binding protein G(q) subunit
alpha/guanine nucleotide-binding protein subunit alpha-11
(GNAQ/GNAT11) mutations, leading to aberrant activation of
the MAPK pathway, render MEK in particular an attractive
therapeutic target, with inhibitors of the MAPK/MEK
signaling pathway. Falchook et al (20) did not observe any
correlation between the mutational status of GNAQ/GNA11
and the clinical response to MEK inhibition; however, the
analyzed exons were not specified in that study. Compared
with temozolomide chemotherapy, the MEK inhibitor selu-
metinib prolonged progression-free survival in patients with
melanoma (14).

5. Metastasis

UM disseminates hematogenously, with a high propensity for
the liver, which is the most common metastatic site (93%),
followed by metastasis to the lung (24%) and bones (16%) (21).
Metastases are the most common cause of UM-related
mortality (50%), which may occur despite successful local
treatment. Metastases usually develop within the first 5 years
following diagnosis (22).

UM was shown to be lethal in half of the affected patients,
possibly due to clinically undetectable micrometastases
already being present in the liver at the time of local therapy
in class 2 patients or in those with monosomy 3 (23).

Surgical resection of liver metastases is beneficial in
<10% of patients with metastatic disease. Patients with
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metastasis exclusively to the liver and involvement of <50%
of the organ are eligible for this intervention. Chemotherapy
is largely ineffective for metastatic UM, with response rates
to dacarbazine or temozolomide of <1% (24).

Monitoring by abdominal ultrasound examinations and
serum liver function tests is required. Investigated tumor
markers include S-100b and tissue polypeptide-specific
antigen (25).

To date, no chemotherapeutic, immunotherapeutic or
targeted drug has achieved a reproducible overall response
rate of >10% in metastatic UM.

6. Prognosis

Prompt detection of metastasis allows for liver-directed
management, such as chemoembolization; furthermore,
molecular prognostic stratification allows high-risk patients
to be enrolled in clinical trials of adjuvant therapies (3).

Mutational profiling may provide predictive informa-
tion for determining the optimal therapeutic strategy.
Pharmacological inhibitors of MEK, AKT and/or protein
kinase C may be more effective in tumors with GNAQI1
mutations. Such data are obtained by direct sampling of
primary or metastatic tumor tissue, or analysis of circulating
tumor cells (16,26,27).

Histopathological characteristics, including mitotic activity,
epithelioid cell type, increased human leukocyte antigen
expression, tumor infiltration by pro-angiogenic macrophages
and lymphocytes, microvascular loops and certain extracel-
lular matrix patterns are also predictors of poor prognosis (4).

7. Conclusion

While UM is uncommon, it is the cause of death in a consid-
erable proportion of patients (50%), and novel treatment
options to improve patient survival are required. Knowledge
of molecular aberrations in UM may provide new perspec-
tives in the development of novel targeted therapeutic agents.
This will hopefully improve the systemic treatment of
patients with metastatic disease or prevent metastatic spread
in those known to have tumors with high metastatic potential.
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