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Abstract
Metastases from ocular malignant melanoma spread to the liver in 80-90% of the cases. The only life prolonging modality in metastatic disease is liver resection, with 
overall survival ranging from 20-41% after five years. The aim of the study was to determine if patients with liver only metastases may obtain long survival after liver 
transplantation. Two patients with ocular malignant melanoma received liver transplantation. Patient 1 had a large tumor load, the largest tumor measuring 160mm, 
and multiple smaller lesions, histology showed breach of the liver capsule and occluding thrombosis in the portal vein. Recurrence occurred after 5.6 months and 
she died of disseminated disease 8.2 months post-transplantation. Patient 2 had a total of 3 lesions, and largest lesion was 15mm at histological examination. Liver 
recurrence occurred at 14.7 months and she died 26.6 months post-transplantation. These two patients with liver only metastatic disease on CT, MRI and PET/CT 
scan had short disease-free survival, short survival from time of relapse as well as from time of transplantation. The results obtained from this pilot study do not justify 
further exploration of liver transplantation for patients with ocular malignant melanoma confined to the liver based on tumor size and numbers.
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Introduction
Transplant oncology is an emerging new medical field with more 

patients with prior or present malignant diseases being considered 
for solid organ transplantation as well as oncological treatment of 
malignant diseases in patients with prior organ transplantation. Organ 
transplantation is considered standard of care internationally for 
selected patients with primary liver cancer (hepatocellular carcinoma, 
HCC) with in Milan or “Up-to seven” criteria [1]. Furthermore, 
selected patients with low grad neuroendocrine tumors are also offered 
liver transplantation (LT) by several transplant centers [2]. Selected 
patients with hilar cholangiocarcinoma (Klatskin tumors) receive LT 
in prospective studies or as standard treatment at some centers [3]. 
There are also ongoing studies on LT in patients with intra hepatic 
cholangiocarcinoma (Clinicaltrails.gov NCT 02878473). We have in 
several publications shown that selected colorectal cancer patients with 
non-resectable liver only metastases may obtain long overall survival 
(OS) after LT [4-6]. Solid organ transplant recipients have increased 
risk of developing several malignant diseases therefore treatment of 
malignant disease after solid organ transplantation will be of increasing 
importance. We have previously reported that colorectal cancer patients 
receiving chemotherapy after LT respond to chemotherapy and in 
general tolerate chemotherapy combined with immunosuppressive 
treatment [7]. 

Ocular malignant melanoma (OMM) is a rare disease, although it 
is the most common primary intraocular malignancy. The incidence is 
about 4 per million in the United States and most European countries, 

while a somewhat higher incidence of 6-9 per million has been reported 
in the Nordic countries. About 50% of the patients will develop 
metastatic disease within 10 years. OMM spreads hematogenously and 
the liver is the predominant metastatic site in 80%- 90% of cases. 

The prognosis in patients with metastatic disease is dismal, with 
an OS of less than 12 months in most chemotherapy studies. OS after 
trans-arterial chemoembolization treatment, radio-embolization and 
isolated liver perfusion with melphalan has been reported to result 
in median OS of 5-21 months, 10-12 months and about 2 years, 
respectively [8-11]. 

Ipilimumab (Yervoy®) is a humanized antibody directed against 
CTLA-4 and is approved in the United States by FDA and in Europe by 
EMEA for treatment of cutaneous malignant melanoma. Ipilimumab 
has been shown to increase long-term OS in patients with metastatic 
cutaneous malignant melanoma [12]. However, patients diagnosed 
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with OMM have not been successfully treated by ipilimumab [9] and 
immune checkpoint inhibitors as ipilimumab and PD-1 inhibitors are 
not considered standard of care for patients with metastatic OMM. No 
oncological treatment has documented increased survival in patients 
with metastatic OMM, so there is an unmet need for better treatment 
options in these patients with a dismal prognosis when developing 
metastatic disease.

There are several series on liver resection for metastases from 
malignant melanoma with surgically accessible metastases. The results 
from retrospective trials suggest increased survival after liver resection 
compared to palliative chemotherapy [13,14]. However, when liver 
metastasis occurs, it is most often multiple small deposits not detected 
by CT scans. Therefore many patients do not receive the scheduled 
surgical treatment, thus only a small subset of patients may benefit 
from liver resection [15]. 

The only previously described LT for OMM was a single case 
report from 2010. It was an adult-to-adult living donor LT performed 
on a patient with large tumor load of OMM affecting the portal vein. 
Recurrence occurred 6 months after surgery and the patient died 8 
months after transplantation [16]. 

The majority of OMM patients have non-resectable disease. Hence, 
R0 procedure can only be achieved by liver transplantation. Given the 
hematogenous spread of OMM, predominantly to the liver and several 
liver resection series suggesting a prolonged OS after liver resection, a 
pilot study on LT for liver metastases from OMM was initiated in Oslo, 
the MECA study (Malignant Melanoma Cancer). Here we report the 
survival outcome after LT in two patients with liver only metastases 
from OMM transplanted in this study. Due to the poor outcome, the 
study was terminated after inclusion of two patients.

Methods
The study was an open, prospective pilot study (ClinicalTrials.gov 

Identifier: NCT01311466). The study was approved by Regional Ethics 
Committee and Institutional Review Board in 2006 on the background 
of short waiting times and low waitlist mortality for liver transplantation 
in Norway. Patients with liver metastasis from OMM were referred to 
Oslo University Hospital. Patients were assessed by a multidisciplinary 
team consisting of hepatobiliary and transplant surgeons, oncologist 
and radiologists.  After informed consent was obtained, patients 
with non-resectable disease without signs of extrahepatic disease 
were evaluated for study inclusion. The main inclusion criteria 
were complete treatment of the primary site without signs of local 
recurrence. The treatment of the primary tumor was enucleation and/
or brachytherapy. Extrahepatic malignancy was evaluated by contrast 
enhanced computed tomography (CT) of chest/abdomen/pelvis and 
a whole body fluorodeoxyglucose positron emission tomography in 

combination with CT (PET/CT) within 4 weeks of evaluation at the 
transplant meeting. Main exclusion criteria were body weight loss of 
more than 10% last 6 months, BMI >30, standard contraindications 
for LT and any previous malignancies. At admission for LT, a repeated 
chest CT was performed to rule out acquired pulmonary metastases 
on the waiting list; if this CT was negative a perioperative staging 
laparotomy was carried out with frozen section of lymph nodes 
from the hepatoduodenal ligament and adjacent tissue. If no signs of 
extrahepatic malignancy were found LT was performed according to 
protocol.

Liver metastases from OMM were confirmed histologically by 
examination of explanted liver. The immunosuppression protocol 
consisted of sirolimus (mTOR inhibitor), Mycophenolate Mofetil, 
corticosteroids and induction with Basiliximab and follow-up was 
as previously described4. Relapse of malignant disease was treated 
individually. 

Disease-free survival (DFS) was defined as time from LT to 
metastatic or local recurrence of OMM. Survival from relapse was 
calculated as OS minus DFS. 

Results
Two patients with liver only metastases from OMM were included 

in the study and received LT. Baseline characteristics are given in Table 
1. The two patients had very different hepatic tumor load at time of LT. 
Both patients had received brachytherapy for their primary OMM. The 
first patient was also treated by enucleation of the affected eye. This 
patient had also previously received four cycles of trans-arterial chemo 
embolization (TACE) with drug eluting beads loaded with irinotecan 
(DEBIRI) before LT. She had progressed on DEBIRI treatment. As 
common for patients with OMM both patients at time of LT also had 
multiple small liver lesions not detected by CT-scans. The first patient 
had large lesions with largest diameter of 15cm on CT-scan (Figure 
1A) and 16 cm on histology. The explanted liver was 3.3 kg in a patient 
with body weight of 66 kg, representing a liver to body weight of 5 
%. The liver metastases from this patient had high uptake on PET/CT 
(Figure 1B) with a maximum standardized uptake value (SUVmax) of 
9.16 and a metabolic tumor volume (MTV) of 237 cm3. DFS after LT 
was 5.6 months. First site of relapse was the liver graft. The metastases 
were detected by ultrasound and confirmed by cytology. The patient 
later also developed metastases to lymph nodes, bone, peritoneal 
carcinomatosis, subcutis and breast. She had rapid deterioration in 
performance status with hasty growth of liver metastases determined 
by CT and received no further tumor specific treatment. She died 8.2 
months after LT and 2.6 months after the relapse. 

The second patient had considerably less advanced metastatic liver 
disease at time of LT. She had not received any treatment for metastatic 

Figure 1A. Contrast enhanced CT of the first patient with a large metastasis of 15 cm in the right liver lobe (white lines)
Figure 1B. PET/CT of the first patient who had a large metastasis in the right liver lobe. Metabolic tumor volume was 237 cm3

Figure 1C. Contrast enhanced MRI of the second patient who had 3 small liver metastases. The largest metastasis was only 11 mm (white arrow)
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disease before LT. The largest liver metastasis was 11 mm and number 
of lesions was 3 evaluated by liver magnetic resonance imaging (MRI) 
(Figure 1C) and 15 mm at histological examination. In this patient the 
liver metastases detected by MRI had no uptake above background on 
the PET/CT scan. The explanted liver was 1.1 kg and she had a body 
weight of 67 kg, representing a liver to body weight ratio of 1.7 %. This 
patient had a DFS of 14.7 months. Relapse was detected in liver by CT, 
MRI and PET/CT and confirmed by biopsy. At time of relapse she had 
metastases only in the liver graft. She had good performance status 
(ECOG grade 0) and received further treatment with ipilimumab. On 
this treatment she developed graft rejection as previously described 

[17,18]. Due to graft rejection she received only one infusion of 
ipilimumab and at evaluation she had progressive disease. She then 
was offered decarbacine (DTIC) treatment but also progressed on this 
treatment. This patient had an OS of 26.6 months from LT and 11.9 
months from time of relapse. 

Discussion
Metastatic OMM is a disease that is difficult to treat. Many of these 

patients develop liver metastases as the first and only metastatic site. 
There are few or no treatment options available that can offer prolonged 
survival in metastatic disease. In contrast to cutaneous malignant 
melanoma, immune checkpoint inhibitors have not been effective in 
OMM [9] and systemic chemotherapy has shown low response rates 
and OS in OMM patients [9]. Previously experience with TACE with 
DEBIRI has reported median OS from start of treatment of 9.4 months 
[8]. In the DEBIRI-study, patients with LDH levels above 250 IU/l 
had a median OS of only 3.5 months [8]. The OMM patient with large 
volume disease included in this study had progressed on DEBIRI and 
had LD levels above 250 IU/L both at inclusion in the DEBIRI study 
and at time of LT. She would probably have had even shorter OS 
without a LT. The treatment option with longest OS may be isolated 
liver perfusion with median OS of 22 months [10], however there are 
considerable side-effects related to this treatment. Randomized control 
trial with this treatment option is currently ongoing (Clinicaltrials.gov 
NCT 01785316).

Liver resection for OMM metastasis has shown 5-year OS [17], 
with up to 41% in some smaller studies [13]. However, only a minority 
of the patients are candidates for liver resection due to the number 
and location of lesions. Furthermore, many of the patients having a 
laparotomy are considered non-resectable at time of surgery due 
to detection of many small metastatic liver lesions not identified on 
pre-operative imaging. Small metastatic lesions in addition to those 
identified by CT/MRI were also detected at time of LT in the two 
patients in the current trial and liver resection was therefore not an 
option.

Others have reported short OS (8 months) after LT in a patient with 
OMM and extensive disease at time of LT [16]. The two OMM patients 
included in present study had very different hepatic tumor burden at 
time of LT. The patient with the smallest tumor load had the longest OS 
after LT although this was limited to only 27 months, despite the fact 
that there was no liver uptake on PET and the liver lesions were small 
(11mm on MRI-scan). In contrast, colorectal cancer patients with non-
resectable liver only disease and low metabolic tumor volume or no 
liver uptake on PET have long OS (median OS of more than 5 years) 
after LT [6,18]. 

HCC patients with tumor within the Milan criteria have 5 years 
OS of about 75%. However, when these patients have a relapse after 
LT, median OS from time of relapse is about 8 months [19]. Similar to 
HCC patients with a relapse after LT, these two OMM patients both 
had a short OS from time of relapse (less than 12 months), both patients 
had relapse in the liver graft with no effective systemic treatment 
available after relapse. Immune checkpoint inhibitors have not shown 
a substantial increase in OS in OMM patients and immune checkpoint 
inhibitor administration to solid organ transplant recipients have 
caused graft rejection/graft loss in some patients [7,20].

The present results from these two OMM patients suggest that it 
is difficult to use tumor load (size and number of metastases) or PET 
uptake in liver to select patients for LT. The lack of robust selection 
criteria and no effective treatment after relapse, indicate that patients 
with liver metastases from OMM will not reach acceptable OS levels 
after liver transplantation. Due to the scarcity of liver donor grafts, 
patients with OMM should therefore not be considered for LT.
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