ORBITAL EXENTERATION
IN PATIENT WITH METASTATIC
CHOROIDAL MELANOMA

SUMMARY

Introduction: Uveal melanoma is the most common primary intraocular tumour in adults in
Caucasians and in 75% is arising from choroid. It threatens not only the patient’s loss of vision
and eye, but also 50% of patients after 5-year interval after therapy die due to distant metasta-
ses. The treatment of small and medium-sized melanoma are methods preserving eye globe.
Almost half of the total number of patients is still unavoidable enucleation. Considerably rarer
is indicated exenteration of an orbit. These tumors metastasize only hematogenous, while the
most frequent place of localization of distant metastases is the liver. Generalized disease prog-
nosis is poor, and our current treatment options in this stage are ineffective.

Material and methods: Case report of 59 years old patient with choroidal melanoma stage T4
N1 M1 massively infiltrating the orbit. At the time of diagnosis of the primary tumor distant
metastases were present. The patient underwent exenteration of the orbit and systemic che-
motherapy.

Discussion: Although choroidal melanomas with extrascleral extension and infiltration into the
orbit have no better prognosis after exenteration of the orbit, surgery is providing us local tu-
mour control. Good cosmetic effect after this mutilating procedure is offered by individually
made prosthesis (epithesis). All patients with uveal melanoma require lifelong dispensation,
distant metastases may occur even after many years. In the treatment of generalized disease is
available systemic chemotherapy and immunotherapy only palliative. The best effect on surviv-
al has complete surgical resection of single metastasis. Uveal melanoma has a different genetic
profile as cutaneous melanoma. The biological nature of uveal melanoma seems to be the key
to determining risk patients, as well as the development of targeted systemic therapy.
Conclusion: Treatment of patients with generalized large uveal melanoma with extrascleral
extension is difficult. A better understanding of biological interest may be the key to the de-
tection of patients at higher risk of distant metastases formation, and to an effective systemic
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INTRODUCTION

Uveal melanoma is the most common primary intraocular
tumour in adults of the Caucasian race. The peak incidence
is in patients aged around 60 years, without a predilection
for either sex. Tumours localised in the vicinity of the poste-
rior pole may be manifested by relatively early blurring of vi-
sion, floating opacities in front of the eye or curvature of vi-
sion due to subretinal fluid. Choroidal melanomas localised
pre-equatorially and especially melanomas of the corpus ci-
liare are generally diagnosed later. Tumours originating from
the iris have a good prognosis, are generally diagnosed early
due to their localisation and rarely metastasise, since histo-
logically they mainly comprise fusiform cells (2, 4, 5, 13, 14).

At the time of determination of the diagnosis, distant
metastases which could be detected by the examination
methods available at present are not present in the majo-
rity of patients. Uveal melanoma metastasises exclusively
haematogenously, in which the uveal does not contain lym-
phatic blood vessels. In 90% of cases the first localisation
of a distant metastasis is the liver, and in approximately
half of patients this remains the sole localisation. Further
localisations include the lungs, bone, skin, in rare cases the
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brain and uveal tract of the other eye. The prognosis of the
generalised pathology is negative, on average survival is 6
months. The cause of death is most frequently liver failure
or obstructive jaundice (4, 5, 20).

From the perspective of the ophthalmologist, the the-
rapeutic procedure covers local control of the tumour and
in the case of the presence of distant metastases also tre-
atment of the systemic pathology in co-operation with an
oncologist. Treatment of the tumour itself depends on a
number of factors, in addition to size (largest diameter and
elevation) and localisation of the tumour (if it has its origin
in the iris, ciliary muscle, choroid and similarly proximity to
the macula and disc of the optic nerve), as well as the pre-
sence of neovascular glaucoma, visual function of the afflic-
ted and other eye, and last but not least the overall condi-
tion and wishes of the patient. In the case of melanomas of
small and medium size we attempt to preserve the eyeball,
and if possible also sight, wherein at present in Slovakia the
only radiotherapeutic option is stereotactic radiosurgery on
a linear accelerator. Abroad procedures of brachytherapy,
Leksell gamma knife and proton therapy are also used (5,
12, 15, 16, 20).

Upon a finding of large melanoma (diameter > 15 mm,
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thickness > 10 mm) and in the case of painful and blind
eyeballs we proceed to enucleation. If the tumour grows
massively transsclerally, exenteration of the orbit is indica-
ted, i.e. removal of the entire content of the orbit, including
the periorbit and eyelids. In the case of a smaller degree of
extrascleral spread some authors choose subtotal exentera-
tion, in which the eyelids and conjunctiva are preserved for
a better cosmetic effect. Extended exenteration is indicated
in the case of invasion of the tumour into the bone, and
incorporates its resection (19 ,21).

With regard to the profile of genetic expression, uveal me-
lanomas are divided into class 1 (with low risk) and class
2 (with high risk). Class 2 melanomas are characterised by
chromosome abnormalities in the 3rd and 8th chromoso-
me, which are linked with larger dimensions of the tumour,
a higher risk of the incidence of metastases and a more ne-
gative prognosis. However, distant metastases also occur in
a small percentage of patients from class 1. At present re-
search is focusing on detecting biomarkers on the basis of
which we will be better able to predict the prognosis also
in patients without chromosome abnormalities. The mo-
lecular profile of uveal melanomas will in future probably
be significant not only from the perspective of the patient's
prognosis and therapeutic procedure, but also in the detec-
tion of micrometastases and in systemic chemotherapy and
immunotherapy (6).

CASE REPORT

A man of Caucasian racial origin aged 59 years first re-
ported to our outpatient clinic in February 2014. He stated
complaints with his left eye persisting for approximately 1
year, consisting of pain and deterioration of vision. On the
fundus of the left eye there was a protruding greyish brown
formation with grains of orange pigment on the surface with
a diameter of approx. 5 mm, and beneath it exudative re-
tinal detachment. The finding was evaluated as suspected
choroidal melanoma and the patient was sent immediately
to the Onco-opthalmological Outpatient Department.

However, the patient did not go to this department for
examination, and reported to our centre again almost a full
year later in January 2015, stating that his left eye had “bloa-
ted” and was painful. The left eyeball was deviated upwards
and nasally, with limited mobility (fig. 1, 2), beneath the skin
of the lower eyelid there was palpable resistance and the
pigment formation on the fundus had at least doubled in
size (fig. 3). Vision in the left eye was hand movement, intra-
ocular pressure bilaterally 18 mmHg. Vision in the right eye
was 6/6 with hypermetropic correction, the finding on the
anterior section and ocular fundus of the right eye within
the norm.

We performed fluorescence angiography, in which the
finding was typical of a choroidal melanoma. In the early
phases a double circular pattern was displayed (fig. 4), later
seeping hot spots (fig. 5) from which the contrast substan-
ce seeped and accumulated in the area of the tumour in
the late phases — staining (fig. 6). CT confirmed extraocu-
lar growth of the tumour with invasion into the extraocular
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muscles (m. rectus temporalis, m. obliqus inferior and m.
rectus inferior) and into the optic nerve (fig. 7). In February
2015 the patient underwent PET-CT (positron emission to-
mography), in which lesions of the character of metastases
into the liver, lungs and thoracic and abdominal lymphatic
nodes.

In March 2015 exenteration of the left orbit was perfor-
med at the Department of Ophthalmology of the Faculty
of Medicine, Comenius University and RuZinov University
Hospital. The size of the intraocular tumour was relatively
small with regard to the massive extraocular growth (fig. 8).
The histological examination confirmed malignant choroidal
melanoma, predominantly epitheloid, less fusiform B-type,
with massive invasion via the sclera into the peribulbar tis-
sues of the orbit. Postoperative healing took place without
complications (fig. 9), and after the healing of the orbital
cavity an individual silicon epithesis was produced for the
patient with prosthesis of the eye attached to the glasses
frame (fig. 10).

The oncologist indicated palliative adjuvant chemothera-
py. The patient underwent the first 6 cycles of dacarbazine
from April to September 2015 with relatively good toleran-
ce, and a further cycle of chemotherapy with carboplatin
and cisplatin was commenced. At PET-CT in November new
deposits appeared in both lobes of the prostate, progression
is the size of a hepatic lesion. The local finding in the orbital
cavity is so far without signs of recurrence of the pathology.

Fig. 2 Deviation of eyeball upwards nasally and
dilated supplying blood vessels
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Fig. 3 Finding on posterior pole

DISCUSSION

In generalised uveal melanoma, exenteration of the orbit
is considered a palliative procedure which if sufficiently ra-
dical ensures good local control of the tumour. Regressions
of the tumour in the orbit have been described following
conservative therapy. In patients without metastases survi-
val after exenteration as such is no different in comparison
with the conservative procedure. As a result, in the case of
anterior extrascleral spread some authors prefer local resec-

Fig. 4 Arterial phase of FAG — double circular pattern
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Fig. 5 Hot spots in 1st minute of FAG
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Fig. 7 Massive infiltration of tissues of orbit on CT

tion supplemented by radiotherapy (3, 9, 11, 19, 21). Our
patient had massive growth of melanoma into the orbit in a
painful, practically blind eyeball, and as a result we proceed
to exenteration in co-operation with an otorhinolaryngolo-
gist. At the time of observation the orbital cavity is without
signs of recurrence of the pathology.

Prognostic factors of uveal melanoma include the type of
cells according to Callender, size, transscleral spread, mito-
tic activity, location of anterior edge of tumour and invasi-
on into the optic nerve (4, 16). In Slovakia the profiling of
genetic expression is not yet available. In our patient this
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Fig. 8 Relatively small intraocular melanoma (arrow indicates tu-
mour deposit)
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Fig. 9 Patient after exenteration

Fig. 10 Epithesis affixed to frame of glasses

concerned a large melanoma with growth extrasclerally and
into the optic nerve, histologically predominantly epithe-
loid, less fusiform B type, which attests to the aggressive
character of the tumour.

At the time of determination of the diagnosis, distant
metastases were relatively rare, in only 2-3% of pati-
ents. For the occurrence of metastases it is therefore
necessary to have approximately 30 divisions (of cell
cycles) of the tumour, which takes approximately 2.2
years (5). However, at the time when our patient de-
cided in favour of diagnosis and treatment of his com-
plaints, these had persisted for 2 years, which means
that the pathology had probably also been present for
the same period. At the first PET-CT metastases into the
lymph nodes, liver and lungs were displayed, and after 6
months also further lesions of the character of metasta-
tic deposits in the prostate.

A number of therapeutic modalities are used for the tre-
atment of metastasising uveal melanoma, but to date none
of the options of systemic treatment had achieved a signifi-
cant benefit for survival. The longest median of survival was
in patients with a solitary metastasis in the liver or other
location, in which complete surgical resection was possible.
Unfortunately this relates to less than 10% of patients. Fren-
kel et al. succeeded in extending survival by a multiple of
3.7 (5, 7, 8) in a group of 74 patients following resection of
a single metastasis in the liver without adjuvant therapy. In
the case of our patient, this possibility did not exist due to
the presence of several metastatic deposits.

Chemotherapy as treatment of metastasising uveal me-
lanoma has been tested with the use of several chemo-
therapeutic drugs and combinations thereof, in which the
longest survival (median 14 months) so far was acheived
by Pfohler et al. in a group of 14 patients, with the use of
a combination of treosulfan and gemcitabine (22). Upon
the use of a combination of dacarbazine, carmustine, cis-
platin and tamoxifen, in which the response in metasta-
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sising skin melanoma was 33%, the response in the case
of metastasising uveal melanoma was only 10% (1). From
the beginning of systemic chemotherapy with dacarbazi-
ne, cisplatin and carboplatin up to the time of writing this
article, our patient has survived for 12 months.

Ipilimubab is a monocolonal antibody acting against the
anti-cytotoxic T-lymphocyte antigen 4 (CTLA-4), which is
used as immunotherapy of advanced (non-resectable or
metastasising) skin melanoma. As yet there is no relevant
data on its effect on uveal melanoma. The mechanism of
the effect is blockade of the antigen CTLA-4 on T-lympho-
cytes, which acts as a negative regulator, and can thereby
strengthen the response of T-lymphocytes against tumour
cells (17).

Uveal melanoma has a specific genetic profile, which
makes it an attractive candidate for discovering targe-
ted molecular therapy. Therapy should be focused on
regulation of the cell cycle, inhibition of the molecule
influencing invasiveness and metastasising, and inhibi-
tion of angiogenesis. In contrast with skin melanomas,
BRAF mutation is exceptional in uveal melanomas. The
majority of uveal melanomas (more than 75%) manifest
mutation in the GNAQ and GNA11 genes, which code
the heterotrimeric proteins bonding guanine nucleo-
tides to the cell surface and play a role in intracellular
signal pathways (18, 23).

In addition to systemic therapy, there are also local
methods of treatment of metastases, namely chemoembo-
lisation, immunoembolisation, intra arterial chemotherapy
and radioembolisation (5).

An integral component of patient care following a mu-
tilating procedure such as exenteration of the orbit is the
impact of the cosmetic effect of surgery on the patient's
social life. After exenteration the orbital cavity granulates
and preepithelises mostly within 3 months. Some authors
cover the cavity immediately following exenteration with
a skin flap, in which the resulting healed cavity is deeper
than in the case of spontaneous healing (10, 19). Each pa-
tient has the right to individual healing of the epithesis,
which facilitates the patient's return to social life. Epithesis
of the eye in Slovakia may be prescribed by an ophthal-
mologist on a medical prescription, and is paid for in full
by all three health insurance companies. An epithesis was
produced for our patient, affixed to the glasses frame with
good cosmetic effect.

CONCLUSION

Treatment of patients with a generalised large uveal me-
lanoma is demanding. In the case of massive extrascleral
growth, exenteration of the orbit ensures good local control
of the tumour, even despite the fact that a radical surgical
intervention here has not demonstrated any benefit for pa-
tient survival. Further research is necessary, focusing on the
biological character of uveal melanoma, which could pro-
vide the key to detecting patients with a higher risk of the
formation of distant metastases, as well as effective syste-
mic therapy.
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