Introduction: Treatment of unresect-
able liver metastases (LM) from uveal
melanoma (UM) remains a major clini-
cal challenge. Systemic chemotherapy
and chemoimmunotherapy regimens
extrapolated from cutaneous mela-
noma are considered to be ineffective
in therapy of metastases from uveal
melanoma. Studies suggest that the
progression of hepatic metastases
rather than the primary tumor or me-
tastases in other organs determines
survival.

Case report: We report a case of
transarterial chemoembolization
of 57-year-old man diagnosed with
unresectable liver metastases from
uveal melanoma with irinotecan elut-
ing beads. Therapy resulted in long
progression free survival and overall
survival, 41 months and 45 months
after diagnosis of metastatic disease
respectively. Patient did not experi-
ence any major side effects of the
therapy. Follow-up CTs indicate stable
disease in mRECIST criteria and par-
tial response in CHOI criteria.
Conclusions: Transarterial chemoem-
bolization with drug eluting beads
loaded with irinotecan may be an ef-
fective treatment of unresectable liver
metastases from uveal melanoma.
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Introduction

Treatment of unresectable liver metastases (LM) from uveal melanoma
(UM) remains a major clinical challenge. UM is the most common primary
ocular tumor in adults and the second most common melanoma after cuta-
neous sources, representing approximately 5% of all melanoma diagnoses.
The incidence of uveal melanoma in Europe differs according to the country
of origin of the patient, with an average incidence of 8 per million in the
northern countries and 2 per million in the southern countries [1]. Approx-
imately 4% of patients have metastatic disease at the time of diagnosis of
the primary lesion [2]. Despite undergoing treatment of the primary tumor
with either enucleation or radiation therapy, approximately 50% of patients
develop metastatic uveal melanoma (MUM). The liver is the most common
site of metastasis in ocular melanoma and its occurrence is estimated at
89-93% of the cases according to different studies [2, 3]. Systemic chemo-
therapy and chemoimmunotherapy regimens extrapolated from cutaneous
melanoma are considered to be ineffective in therapy of metastases from
uveal melanoma [3]. Those with metastatic disease have poor prognosis,
with median overall survival 2 to 15 months [3]. There are various possibil-
ities of treatment of metastatic uveal melanoma, including systemic treat-
ment with immunotherapy, chemotherapy, surgery and regional approaches
such as percutaneous hepatic perfusion, hepatic isolated perfusion, radiof-
requency ablation and transarterial chemoembolization (TACE) [4]. Studies
suggest that the progression of hepatic metastases rather than the primary
tumor or metastases in other organs determines survival [5, 6]. The present
study describes a patient treated with TACE who underwent 16 TACE proce-
dures with irinotecan eluting beads (DEBIRI), had long progression free and
overall survival and did not experience any major side effects of the therapy.

Case study

The patient, a 57-year-old caucasian male, was diagnosed with left sided
uveal melanoma in December 2010. The primary tumor was treated with
brachytherapy Rul06. In November 2012 liver metastases were diagnosed.
The patient underwent systemic chemotherapy. Subsequently, based on CT
scans, as well as a clinical evaluation the patient was qualified for transar-
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Fig. 1. Pretreatment CT shows one target lesion measuring 87 mm
in diameter and attenuation of 81 HU (arrow)

Fig. 3. Pretreatment angiogram shows diffuse pattern of contrast
enhancement throughout liver without distinct nodules

terial chemoembolization (Fig. 1, 2). The liver was a domi-
nant place of metastases, involved in less than 60% of vol-
ume and the lesions were unresectable. The angiographic
image of metastases was diffuse infliltrative staining
pattern without distinct nodularity (Fig. 3). He underwent
four cycles of TACE between 31 Aug 2014 and 5" Nov 2015,
4 procedure per cycle. The procedure consisted of two stag-
es: digital subtraction angiography (DSA) and subsequent
administration of drug-loaded beads. Seldinger technique
was used to access the common femoral artery, using 5F
introductor (Balton, Warsaw, Poland). Superior mesenteric

Fig. 2. CT scan after the last cycle of TACE showing decrease in di-
ameter of the target lesion (60 mm) and a decrease in attenuation
-39 HU (arrow)

and celiac trunk angiographies was performed with cathe-
ter Cobra 5F (Glidecath, Terumo, USA) to evaluate for flow
direction and variant arterial anatomical features. Angiog-
raphy revealed multiple, diffuse metastatic lesions in both
lobes of the liver. Celiac trunk angiography was followed by
subselection of left of right hepatic artery with a catheter
Cobra 4F (Glidecath, Terumo, USA) and administration of
1 mg of atropine. Subsequently, DC Beads (Biocompatibles
International plc, Surrey, UK) with diameter of 100-300
um loaded with 100 mg of irinotecan admixed with 8 ml
of contrast medium (Ultravist 300) were infused at the
rate of Iml/min under fluoroscopic guidance. TACE was
performed under analogosedation. After each procedure
patient was hospitalized on the surgical ward, usually for
two days for monitoring and pain control. Treatment relat-
ed morbidity was low grade and included transient loss
of appetite and abdominal pain lasting for approximately
12 hours after the procedure. No major adverse reactions
were noted and the patient’s liver function tests and bil-
irubin levels were within normal limits. The procedures
were performed in two week intervals.

Each TACE cycle was followed by a CT scan in order to
assess the efficacy of the treatment and to qualify patient
for the next cycle. Response to the treatment was quan-
tified using modified response evaluation criteria in solid
tumors (mRECIST) and modified Choi criteria. The sum of
diameters of the viable target lesions was reduced by 25%
after the last cycle of TACE which qualifies as stable dis-
ease in mRECIST criteria. Mean tumors attenuation of the
target lesions decreased by 52% (from 95 HU to 42 HU)
which combined with the decrease in the size of the tu-
mors is a partial response according to Choi criteria.

The patient’s quality of life was monitored by means of
WHOQOL — BREF questionnaire before the first cycle and
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throughout the treatment. The results indicate mainte-
nance of the overall quality of life.

Inthe first half of 2016, patient developed anemia which
required multiple transfusions. In April 2016 PET scan in-
dicated progressive disease with multiple metastases in
peritoneum, bones and subcutaneous tissue of abdomen,
head and neck. Patient died in August 2016. Therefore, the
progression free survival after the diagnosis of the metas-
tases was 41 months and 20 months after the beginning
of TACE. His overall survival was 45 months.

Discussion

Although UM is the most common primary ocular ma-
lignancy in adults and uveal tract is the second most com-
mon site of melanomas, it is a rare disease with an average
incidence of 8 per million in the northern European coun-
tries and 2 per million in the southern European countries
[1]. Local therapy of uveal melanoma has improved sig-
nificantly with increased use of conservative treatment
and preservation of the eye. Nevertheless, improvements
in the management of primary lesion have not been re-
flected in a significant increase in survival rates, and met-
astatic disease remains a leading cause of death among
patients with uveal melanoma [7]. Up to 50% of patients
develop metastatic disease and liver is most common site
of metastases (89-93%), with other common sites being
the lungs (24%) and bones (16%) [2, 3]. The prognosis of
patients with metastatic uveal melanoma is poor, with
median overall survival of 2 to 15 months [3, 8]. Studies
suggest that the progression of hepatic metastases deter-
mines patients’ survival more than the primary tumor or
metastases in other organs [1, 5, 6].

There are multiple possible approaches to the man-
agement of metastatic uveal melanoma, which include
systemic treatment with chemotherapy, immunotherapy,
surgery and locoregional approaches such as percutane-
ous hepatic perfusion, hepatic isolated perfusion, radiof-
requency ablation and transarterial chemoembolization
(TACE) [2, 3,7, 9].

The review by Agarwala et al. analyzed the results of
six comparative studies evaluating the efficacy of surgical
excision as treatment of LM from UM. The matastesecto-
my offered a survival benefit with median overall survival
ranging from 14 to 24 months after resection while surviv-
al in nonsurgical care group was 3 to 12 months. Howev-
er, most of the patients with LM from UM are usually not
surgical candidates and only 2% to 7% are offered surgery
[2, 10]. For the rest of the patients the possible treatment
options are systemic and regional therapies. Multiple che-
motherapeutic and immunotherapeutic agents have been
tested in patients with MUM, however the reported re-
sponse rates were generally less than 5% and the median
overall survival ranged from 6.0 to 14.0 months [2, 7, 9].
Moreover, the biology of uveal melanoma differs signifi-
cantly from that of cutaneous melanoma. BRAF, RAS and
KIT mutations are generally rare in ocular melanoma and
therefore the targeted therapies developed for cutaneous
melanoma are unlikely to be efficacious in treatment of
UM [9, 11, 12]. Studies of several UM specific target agents

(e.g. selumatinib, sorafenib, cixutumumab, vorinostat,
everolimus, pasireotide, AEBO71, genetespib, cabozantinib)
are being investigated [9].

As there has been no effective systemic treatment for
metastatic disease and most of patients with MUM are
not suitable for surgical excision, regional therapies have
been investigated. They share an advantage of delivering
treatment directly to radiologically evident tumors while
simultaneously minimizing systemic toxicity [2, 7, 13]. The
regional treatments include hepatic intra-arterial infusions
(HIA), chemoembolization (TACE), and isolated and percu-
taneous hepatic perfusions (IHP and PHP). Some of the
procedures require open surgical techniques while others
are minimal access procedures. The latest studies regard-
ing HIA with fotemustine in MUM had overall response
rate ranging from 16 to 36%, and median overall survival
from 9 to 21 months [14-17]. In IHP the vaculature sup-
ply to the liver is surgically isolated. Melphalan has been
the most commonly employed chemotherapeutic agent in
that approach. A couple of studies reported high overall
response rate in the range of 33 to 60%, however median
overall survival was between 10 and 12 months [18, 19].
PHP is a nonoperative alternative to IHP. A randomized
controlled phase 3 trial of PHP with melphalan compared
to best alternative care reported. a prolonged hepatic pro-
gression free survial with PHP (8.1 vs. 1.6 months) with no
advantage in terms of overall survival (11.4 vs. 9.9 months)
[20]. A recent multi-centre study of percutaneous isolated
hepatic perfusion with Melphalan conducted by Vogl et
al. [21] reported median OS of 9.6 months (range 1.6-41.0
months) and median PFS of 12.4 months (range 0.9-41.0
months). The partial response rate in this study was 44%
(8/18).

Our case study, as well as reports by others demonstrate
the efficacy of TACE in patients suffering from this condi-
tion. Our patient’s survival of 45 months after diagnosis of
metastatic disease and 24 months survival since the first
chemoembolization compares favorably to other studies.
Moreover, absence of any significant adverse effect de-
spite undergoing 16 TACE procedures and stable quality of
life score affirm TACE’s role as a palliation. Schuster et al.
[22] conducted a study of 25 patients who failed systemic
therapy and were treated with TACE with fotemustine or
cisplatin mixed with starch microspheres (Spherex). He
reported median overall survival time of 6 months and
median progression free survival was 3 months. Carling
et al. [23] treated 14 patients with DEBIRI TACE and the
median overall survivalin this study was 9,4 months. They
suggested that there was no significantly different impact
on survival to other chemoembolization techniques. Ven-
turini et al. [24] reported DEBIRI as a first-line approach
in five chemotherapy-naive patient suffering from uveal
melanoma metastasis to the liver. The mean follow-up
period in this study was 16.3 months. In 2005 Patel et al.
[25] conducted a phase Il clinical trial for patients with
LMs from UM and showed that survival in patients with
LMs from UM depends on the radiologic response to the
treatment. Patients with complete or partial response had
median survival of 21.9 months, for patients with stable
disease 8.7 months and for patients with progressive dis-
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ease 3.3 months. In our case study patient had a long sur-
vival despite stable disease according to mRECIST criteria.
Similar results were published by Huppert et al. in 2008
[26]. However, there are several papers based on results of
treatment of hepatocellular carcinoma, that have reported
necrosis of liver tumors despite absence of a substantial
regression in radiologic studies [27, 28]. These can account
for our patient’s long survival despite having stable dis-
ease according to mRECIST. Moreover, in modified Choi
criteria the patient’s response was assessed as partial re-
sponse. In 2008 Sharma et al. [29] reported a significantly
better survival in patients with nodular angiographic pat-
tern of liver metastases compared to patients with diffuse
tumors (mean 621 days vs. 115 days). On the contrary, our
patient had a diffuse angiographic pattern of liver tumors
and experienced a long survival.

Conclusions

Therapy of unresectable liver metastases from uveal
melanoma remains a major clinical problem. In the ab-
sence of effective systemic agents, regional therapies are
an important option for patients with unresectable liver
metastases from uveal melanoma. We present a case of
a 56 man who was treated for LMs from UM with TACE with
irinotecan eluting beads who achieved PFS of 41 months
and OS of 45 months. According to mRECIST the response
was stable disease while regarding modified Choi criteria
it was a partial response. Moreover, absence of any sig-
nificant adverse effect despite undergoing 16 TACE proce-
dures and stable quality of life score affirm TACE’s role as
a palliation.
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