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Practice guidelines in the  
management of uveal melanoma 
J.-F. Baurain, P. de Potter

Uveal melanoma is a rare oncological disease. This incidence has remained stable for the 
past 50 years. There is no survival difference depending on the type of ocular treatment 
(enucleation versus radiotherapy versus tumour resection). Brachytherapy (Ru-106, I-125) 
presently remains the most common method for treating uveal melanoma. Despite ade-
quate and early local treatment, half of the patients will develop metastatic recurrence with 
an average of 2.5 years after initial diagnosis. Clinical and histological prognostic factors 
have been identified, but some studies suggest that inactivation of BAP1 by chromosomal 
deletion or mutation is a key event driving metastasis development. Presently, no adjuvant 
treatment prevents those metastatic relapses. Nearly 90% of patients who relapse have 
only liver metastases. The median survival of those patients is about four months. Numerous 
trials evaluating the interest of exclusive liver treatment have failed to demonstrate an 
increase in survival, except surgery for solitary liver metastasis. Chemotherapy with dacar-
bazine remains the standard treatment of metastatic patients. New treatments targeting 
the signal transduction pathways or aiming at the stimulation of the immune system are 
under development. 
(Belg J Med Oncol 2013;7:20-26)

Introduction
Uveal (iris, ciliary body and choroid) melanoma is 
the most common primary intra-ocular malignant 
tumour with a reported incidence ranging from 
4.3 to 10.9 new cases per million per year. This 
incidence has remained stable for the last 50 years.1 
The goals of ocular treatment of uveal melanoma are 
to prevent metastatic spread and to conserve the eye 
with useful vision, if possible. As the Collaborative 
Ocular Melanoma Study (COMS) or other non-ran-
domised comparative studies have shown no signifi-
cant survival difference between enucleation and 

conservative ocular treatments, saving the eye as long 
as possible remains a logical therapeutic approach 
for the ocular oncologist.2

Up to 50% of the patients will develop metastatic 
recurrence on average 2.5 years after initial diagnosis. 
Metastatic disease is always fatal. It is important 
to note that there are late recurrence cases up to ten 
years after diagnosis. The development of metastatic 
disease is highly variable ranging from dazzling to 
relative indolence. The disease is rarely stable and 
spontaneous regression is lacking, in contrast to 
cutaneous melanoma.
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Ocular management of uveal melanoma
Uveal melanomas can be conservatively treated by 
various forms and combinations of radiotherapy, 
thermotherapy and tumour resection which need to 
be tailored to the skills of the ocular oncologists 
and surgeons, and tumour size, location, extent as 
well as patients’ needs, fears, or expectations, and the 
possibility for the patient and the ophthalmologist 
to access those treatment modalities. These conserva-
tive methods include transpupillary thermotherapy, 
different forms of radiotherapy (episcleral plaque 
radiotherapy, proton beam radiotherapy, stereotactic 
radiotherapy), and tumour resection. 
Even now, when the majority of uveal melanomas 
in developed countries are managed with various 
eye-conserving modalities, enucleation still remains 
a common alternative.3 Primary enucleation for 
uveal melanoma is currently performed when other 
methods are considered unlikely to conserve the 
eye and useful vision without causing excessive 
morbidity; and /or if the patient is not motivated to 
try to save the eye. Overall enucleation is currently 
performed in about 35% of all patients with uveal 
melanoma among different ocular oncology centres, 

mostly because patients present at a late stage. In a 
parallel study, the COMS also discovered that 
pre-enucleation irradiation of a large tumour does 
not offer survival benefit over enucleation alone.4

Transpupillary thermotherapy (TTT) is effective as 
primary treatment of strictly selected small and 
medium-sized choroid melanomas (pigmented 
choroid tumours with a diameter up to 12 mm, not 
exceeding 4.0 mm in thickness, minimal overlying 
subretinal fluid and a retro-equatorail location).5,6 
In most instances, TTT is currently applied as ad-
juvant treatment to plaque radiotherapy, charged 
particles radiotherapy or local tumour resection 
since viable intrascleral tumour cells may be the 
source of tumour recurrence when TTT is used as 
primary treatment.7

Brachytherapy is the most common method for treating 
uveal melanoma and currently the ruthenium-106 
(Ru-106) and iodine-125 (I-125) applicators are the 
most frequently used. The Ru-106 isotope is a beta ray 
emitter and as such has a limited depth penetration 
and Ru-106 plaques are ideally reserved for tumours 
with a maximal thickness of up to 7.0 mm.8 I-125 
plaques (γ-radiation) can successfully treat tumours 
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Figure 1. Primay uveal melanoma with a juxtapapillary location and overhanging the superior edge of the optic disc before 

treatment with custom-designed I-125 plaque (A). After treatment, tumour shrinkage is documented without covering the 

optic disc (B).
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as thick as 12mm.9 Custom-designed I-125 plaque 
can be used for non-resectable iris melanomas, choroid 
melanomas with juxtapapillary location, and extra- 
large tumours with a basal diameter up to 20mm 
(Figure 1). Most radiation-related ocular side-effects 
(cataract, optic neuropathy, retinopathy, neovascular 
glaucoma, scleral necrosis) occur within the first 
postoperative years.10 Significant loss of vision  
following brachytherapy is associated with reduced 
initial visual acuity before treatment, greater tumour 
height and proximity to the fovea and the optic 
disc.9,10 The overall tumour recurrence rate is re-
ported to be between 4 and 10% at five years according 
to different clinical studies. Local tumour recur-
rence after plaque radiotherapy is weakly associated 
with reduced survival. The probability of ocular 
conservation depends on many factors (large tumour 
diameter and thickness, associated retinal detach-
ment, posterior tumour extension). Generally, 
eyes are enucleated following episcleral plaque 
radiotherapy in 5-15% of patients at 3-5 years  
follow-up.11 

Proton beam irradiation of uveal melanoma has some 
advantages compared to brachytherapy because of 
the homogenous doses administered to the tumour 
and the possibility of sparing normal ocular tissue 
close to the tumour. However, the use of proton 
beam radiotherapy has been limited by the lack of 
availability of proton facilities and the high cost of 
the treatment. Standard treatment protocols evolve 
with more sophisticated radiotherapy techniques 
and changes in dose administration (presently 60 
Gy cobalt relative biological effectiveness in 4 frac-
tions).12,13 The 10-year cumulative rate of tumour 
regrowth was reported to be 5% and the probability 
of retaining the eye treated with proton radiation at 
10 years 12%.14 Tumour characteristics that increase 
the risk of enucleation include height, proximity to 
optic disc and fovea and tumour diameter. Reports 
of ocular morbidity and preservation of vision com-
paring brachytherapy to proton beam radiotherapy 
show no clear advantages in favour of each method. 
However, the incidence of anterior segment compli-
cations such as keratoconjunctivitis sicca, loss of eye 
lashes, cataract and neovascular glaucoma is statis-
tically higher with proton irradiation than with 
plaque radiotherapy.15

Stereotactic radiotherapy is a novel approach to the 

radiotherapy of uveal melanoma which includes 
single-fraction stereotactic radiosurgery (SRS), using 
a Gamma Knife as well as more recently a cyberknife 
and fractionated stereotactic radiotherapy (SRT) 
with linear accelerator (LINAC) using a hypofrac-
tionated scheme of 4-5 fractions and total doses 
between 50 and 70 Gy.16,17 Radiogenic side-effects 
after SRT are reported similarly to other forms of 
radiotherapy Early results are encouraging with 
high rates of local tumour control (>90%) but addi-
tional studies with larger samples of patients and 
longer follow-up are indicated.

Local resection of uveal melanoma is aimed to remove 
the tumour en bloc through a scleral opening as a 
exoresection procedure (trans-scleral choroidectomy 
– ciliochoroidectomy), particularly in cases where 
the tumour is considered unsuitable for radiotherapy 
or in a piecemeal fashion with a vitreous cutter 
during a vitrectomy procedure (endoresection).18 
Both exoresection and endoresection can be under-
taken as a primary procedure, or in combination 
with any form of radiotherapy, or after radiotherapy 
for recurrent or toxic tumour.18,19 Therefore, it is 
only performed in a few centres with experienced 
vitreoretinal surgeons and reserved for highly moti-
vated patients. 

Adjuvant treatment after ocular 
management
Monosomy of chromosome 3 is a bad prognosis 
marker known for over ten years. Recently, a tumour 
suppressor gene located on the short arm of chromo-
some 3 was identified. The function of the encoded 
protein BAP1 (BRCA Associated Protein 1) is not 
precisely known. Interestingly, somatic mutations 
inactivating BAP1 were found in 84% of ocular 
melanoma metastases.20 All these instances suggest 
that inactivation of BAP1 by chromosomal deletion 
and/or mutation is a key event driving metastasis 
development. BAP1 mutations and chromosome 3 
status are markers used as stratification factors in 
clinical trials assessing efficacy of an adjuvant 
treatment but not in routine practice.
No guideline is available to help us in the follow-up 
of uveal melanoma patients. The impact of a regular 
follow-up on the increase of overall survival (OS) of 
these patients has not been demonstrated. However, 
it is common practice to carry out biological and 
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radiological controls every six months until the 
tenth year. At our institution, every six months we 
perform a blood test, chest radiography and liver 
ultrasound. If a suspicious laesion is discovered, a 
CT scan, a liver MRI or a PET scan is performed.
The particularity of uveal melanoma is its mode of 
spread that is different from his first cousin cutaneous 
melanoma. In 90% of the cases, the uveal melanoma 
metastasises exclusively in the liver (Figure 2). The 
biological reasons for this tropism are totally un-
known to date. This unique mode of spread has led 
some teams to offer hepatic intra-arterial adjuvant 
chemotherapy to patients with a tumour showing a 
monosomy 3. The results of this study are expected 
shortly. Another appealing approach is the anti- 
tumour vaccination. We know that it has no or few 
side-effects. Here also, clinical studies are under  
development. Currently, no adjuvant therapy is 
available to reduce the risk of recurrence.
Recently, we analysed the survival of over 700 Belgian 
patients treated and followed-up in our institution.21 
These results were presented at the World Congress 
of Ocular Oncology in Argentina. OS of our patients 
is excellent with 83% of patients alive at ten years. 

We also observed that the systemic recurrence rate 
was 14%, which is well below what is reported in 
the literature for equivalent TNM stages (30%). 
Multivariate analysis showed that risk factors for  
developing recurrence were similar to those reported 
in the literature: age (p=0.002), tumour size  
(p=0.035) and epithelioid histology (p=0.002).  
We are currently analysing the reasons for this  
difference in the incidence of recurrence. One  
hypothesis would be the speed of the management 
of the primary tumour along with optimised  
radiation therapy.

Management of the metastatic disease
Nearly 90% of patients who relapse have only liver 
metastases. Median survival without treatment 
ranges from two to six months. The standard treat-
ment is chemotherapy with an alkylating agent such 
as dacarbazine or fotemustine. It does not increase 
survival in patients who remain alive on average five 
to seven months. Since the uveal melanoma has 
this unique feature to give almost exclusively liver 
metastases, locoregional treatments have been tried. 
The first option is surgery of solitary liver metastasis. 

Figure 2. Routes of dissemination of uveal melanoma compared to cutaneous melanoma.
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Admittedly, this would increase the survival of these 
patients a few months but this clinical situation is 
very rare. Therefore, treatments of hepatic chemo-
embolisation with cisplatin have been proposed 
with a response rate of 46% and a median survival 
of eleven months.22 Studies evaluating the interest 
of isolated liver perfusion with melphalan or TNF 
were performed. The response rate was around 62% 
but the appearance of extrahepatic metastases was 
common and no benefit in survival was observed.23 
The EORTC has recently completed a randomised 
clinical trial where intravenous chemotherapy was 
compared to the hepatic arterial chemotherapy.  
Indeed, preliminary results with fotemustine given 
directly in the liver via the hepatic artery showed 
that nearly 40% of patients responded to treatment 
and their survival was increased by almost six 
months. The difficulty of intra-arterial chemotherapy 
is the placement of the catheter in the hepatic artery. 
The results of this study were presented at ASCO 
this year.24 The response rate is slightly increased in 
patients receiving intra-arterial chemotherapy but 
no increase in survival is observed. Therefore, this 

therapeutic approach can be abandoned. In our  
institution, we are currently studying selective  
hepatic radiotherapy. The principle is to inject small 
radioactive beads, called Sir-spheres, in the hepatic 
artery. These beads are immobilised in the tortuous 
vessels of tumours, irradiating them in a targeted way. 
This therapy is already being used in liver metastases 
of colorectal cancers with some success.25

The last twenty years of research show that the  
chosen treatment of metastatic uveal melanoma is 
chemotherapy administered intravenously (dacar-
bazine 1x/3sem). Recently, ipilimumab was shown 
to increase the survival of patients with metastatic  
cutaneous melanoma.26 We gave ipilimumab to 
eleven patients with metastatic uveal melanoma  
progressing after at least one line of chemotherapy. 
We observed one late clinical response, one mixed 
response and one patient showed a stabilisation of 
the disease. The median survival of these patients 
was six months. A randomised study should con-
firm these encouraging results before it can be an 
accepted treatment.

Figure 3. Signal transduction pathways in melanoma cells. There are various growth factor receptors on the surface of 

melanoma cells of which receptors tyrosine kinase and G protein-coupled receptors Activation of these receptors 

stimulates the MAP kinase pathway (RAS/RAF/MEK) and the PIP3 kinase pathway (PIP3K/AKT/mTOR). The PTEN, GNA11, 

GNAQ proteins can inhibit signal transduction. PTEN is frequently lost in melanomas. While GNAQ and GNA11 are 

frequently mutated in uveal melanomas thus losing their functionality.
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Genome sequencing of uveal melanoma has not  
revealed mutations in genes encoding proteins of 
the MAPK signaling pathway (RAS, RAF) in contrast 
to cutaneous melanoma. In addition, very few muta-
tions are found in ocular melanoma. The oncogenesis 
of these tumours seems quite different from that of 
their namesake. In 83% of cases, the sequencing of 
the genome showed the presence of mutations in 
the genes coding for the phosphatises GNAQ and 
GNA11.27 These are the alpha subunits of G proteins 
involved in the inhibition of signal transduction 
(Figure 3). The mutations proved to inhibit protein 
function. The result is an indirect activation of signal 
transduction of growth factor receptors. This feature 
may be a therapeutic lead. Clinical studies are under-
way to study the effectiveness of MEK and PKC 
inhibitors in metastatic ocular melanoma.

Conclusion
Survival after treatment of uveal melanoma probably 
does not depend on the method of treatment but 
rather on many clinical, histological and genetic 
risk factors. The conservative therapeutic modalities 
can be administrated individually or in various 
combinations to enhance the success of local tumour 
control and minimise the risk of collateral damages 
to the non-involved ocular structures. Further studies 
investigating the impact of ocular treatment on sur-
vival should include only patients whose prognosis 
can be estimated according to the clinical stage, 
histological grade and genetic type. However, the 
indications and contraindications as well as safety 
of biopsy of uveal melanoma remain under debate. 
Moreover, up to now no treatment after local 
management protects the patients against a relapse. 
Although preferably treatment selection of the 
primary or the metastatic uveal melanoma should 
be evidence-based, the required evidence is either 
inadequate or completely lacking. Therefore, the 
patients should be treated in experienced multi-
disciplinary teams that must include these patients 
in clinical trials.
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