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Summary

Purpose: Owing to its relative resistance to chemotherapeu-
tics, prognosis following the diagnosis of metastatic uveal
melanoma has remained disappointing. On this basis, liver
resection in cases of isolated hepatic metastases has been pos-
tulated as a viable treatment option. Herein we performed an
analysis of patients who underwent hepatic metastatectomy
for uveal melanoma and compared their outcomes to those
undergoing resection for colorectal cancer liver metastases
(CRLM) in the same time period.

Methods: From 2008 to 2018, all patients referred to our
unit with hepatic metastases were included for analysis. Per-
forming a 3:1 matched cohort analysis, patients with meta-
static uveal melanoma were matched for age, sex, operative
approach, tumour number and size to those undergoing
resection for CRLM. Clinicopathological data was sought
from a prospectively maintained database and reviewed
along with 30-day post-operative morbidity and mortality.

Introduction

Despite representing the most common pri-
mary intraocular malignancy in adults, uveal
melanoma remains an unusual entity with an in-
cidence of about 5 per million persons per year.
Biologically distinct from the cutaneous subtype,
uveal melanoma arises from melanocytes in the
iris, ciliary body or choroid [1]. Surgical enuclea-
tion and targeted radiotherapy form the mainstay
of treatment [2,3] with 50% of patients developing
metastatic disease. In contrast to cutaneous mela-

Results: Fifteen patients underwent hepatic metastasectomy
for primary uveal melanoma. A further 45 patients under-
going hepatectomy for metastatic colorectal cancer acted as
the control group. No in-hospital mortality was noted with
four patients (26.6%) developing post-operative morbidity.
The median follow-up period following melanoma resection
was 27 months (range 5-211) with 1-, 3- and 5- year overall
survival for this cohort of 86.6%, 53.3% and 40%, respec-
tively. There was no difference in overall survival between the
melanoma and CRLM group (p =0.80).

Conclusion: In patients presenting with hepatic metasta-
ses from uveal melanoma, this present study supports the
rationale to proceed to surgery with acceptable morbidity
and mortality.
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noma which primarily metastasises to soft tissue
and lymphatics, uveal melanoma disseminates al-
most exclusively to the liver requiring systemic
therapy [4].

Owing to its relative rarity and resistance to
traditional chemotherapeutics, metastatic uveal
melanoma continues to have a poor prognosis.
Sensitivity to traditional chemotherapy is poor
with just 4.6% of patients demonstrating a sus-
tained response [5]. While improved progression
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free survival was shown following treatment with
selumetinib, (a MEK 1/2 inhibitor), this improve-
ment was not borne out on survival analysis [6]
and adverse events amongst patients was com-
mon. Ipilimumab has also been trialled, unfortu-
nately demonstrating disappointing results with
less than 5% of patients showing a reduction in
tumour size [7].

Hepatic metastatectomy is now standard of
care for a number of malignancies. In the setting
of colorectal cancer liver metastases, metastatec-
tomy is associated with acceptably low periopera-
tive risk [10], and a median postoperative survival
approaching 5 years, compared to 24 months when
chemotherapy is given alone [11]. While a number
of groups have proposed liver resection in the set-
ting of metastatic uveal melanoma [8,9] acceptance
of this approach has been hampered by the lack of
strong data to illustrate the safety of metastectomy
for this indication. Herein we present our single
centre experience of hepatic metastatectomy for
metastatic uveal melanoma, comparing periop-
erative variables and postoperative outcomes to a
cohort of patients undergoing metastatectomy for
colorectal liver metastases.

Methods

Data was interrogated for all patients undergoing
hepatic metastatectomy for melanoma metastases from
January 2008 to January 2018 at the department of sur-
gery, St. Vincent’s University Hospital, Dublin. Periop-
erative and clinicopathological details were sought from
a prospectively maintained database. The selection crite-
ria employed for metastatectomy included evaluation of

the lesions with high-resolution computed tomography
(CT) and magnetic resonance imaging (MRI) to deter-
mine the probability of achieving an RO resection. All
potential cases were reviewed at a multi-disciplinary
team conference, attended by medical oncologists, radi-
ologists, pathologists and hepatobiliary surgeons.

Operative details, 30-day morbidity and mortal-
ity and overall survival were analysed for all patients
who underwent hepatic metastatectomy for metastatic
melanoma. These were then compared to outcomes for
patients undergoing resection for colorectal liver metas-
tases. Each metastatic melanoma patient was matched
by a 3:1 ratio to patients undergoing hepatic resection
for colorectal liver metastases according to age, sex,
number of metastases and segment resected. This study
was approved by the ethics committee of St. Vincent’s
University Hospital.

Statistics

Overall survival in both groups were assessed by
Kaplan-Meier method and log rank test. Continuous vari-
ables were expressed as means (+SEM) and compared
between subgroups when appropriate using the Mann-
Whitney U-test. A p value of less than 0.05 was consid-
ered to be significant. Statistical analysis was performed
using computer software GraphPad Prism version 6.0 for
Mac, GraphPad Software, La Jolla California USA (www.
graphpad.com).

Results

Fifteen patients underwent hepatectomy for
metastatic uveal melanoma. The median patient
age was 65 years, the majority of the cohort were
female. A number of different operative approach-
es were undertaken depending on the size and

Table 1. Demographic details, intraoperative details and oncologic results

Patient variables Uveal Melanoma metastases (n=15) Colorectal metastases (n=45) p value
Patients
Sex M,F 5,10 15, 30 -

Median Age (range)
Operative Approach

65 years (21-67)

64.5 years (27-72) -

Right Hepatectomy 5 15 -
Left Hepatectomy 1 3 -
Left lateral Sectionectomy 4 12 -
Segmentectomy 5 15 -
Intraoperative details
Duration of Surgery 181.8 + 20.14 2244 +12.52 0.072
Blood Loss (mls) 772.6 + 266.2 1103 £ 169.2 0.29
Transfusion, n (%) 3 (20) 7 (15.5) 0.61
Oncologic results
Maximum tumour size, mm 40.13 + 6.28 42.79 +4.79 0.75
Number of lesions 1.53 £ 0.19 23+029 0.10
Operative margin RO, R1 15,0 40, 5 0.13
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Table 2. Postoperative morbidity and mortality

Uveal Melanoma metastases (n=15)

Colorectal metastases (n=45)

30 day mortality, n (%)

Liver Specific Morbidity, n (%)
Clavien Dindo Grade 1
Clavien Dindo Grade 2
Clavien Dindo Grade 3
Clavien Dindo Grade 4
Median Followup (months)

location of the tumour including formal right or
left lobectomy with segmentectomy reserved for
smaller lesions. Maximum tumour size was 40
mm on average with all patients achieving a his-
tological RO resection margin. A further 45 patients
undergoing hepatectomy for metastatic colorectal
cancer acted as the control group. As detailed in Ta-
ble 1, both groups were comparable regarding age,
sex, operative approach, tumour number and size.
Operative time, blood loss and blood transfusion
requirements were equally similar in both groups
(Table 1).

Full postoperative outcomes are outlined in
Table 2. No in-hospital mortalities were recorded
in either cohort. In total, 4 (26.6%) of patients in
the metastatic melanoma group developed a post-
operative complication. One patient developed a
postoperative collection in the resection bed, thus
deemed a liver specific morbidity. This necessitated
radiological guided drainage by interventional ra-
diology and was classed as a Clavien-Dindo grade
3 complication. Two further patients developed
lower respiratory tract infections with a further
patient treated for a superficial wound infection. All
were successfully managed with antibiotics. In the
control group, there were 10 postoperative compli-
cations (22.2%). These included 3 wound infections
and 5 lower respiratory tract infections, with no
significant difference in post-operative morbidity
between the two groups (22.2% vs 26.6%).

The median follow-up period following meta-
static melanoma resection was 27 months (range
5-211). The median survival following surgical
resection of metastatic uveal melanoma was 37
months with 1-, 3- and 5- year survival of 79%, 56%
and 40% respectively (Figure 1). The median follow
up in the colorectal liver resection group was 35
months (range 1-95). Median survival following
liver resection for colorectal liver metastases was
40 months with 1-, 3- and 5- year overall survival
of 84%, 64% and 33% respectively. When compared
to outcomes following resection for colorectal liv-
er metastases, equivalent survival was shown (p
=0.80, Figure 1).
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Figure 1. Kaplan Meier curve showing overall survival of
patients following hepatectomy for metastatic uveal mela-
noma between January 2008 and January 2018. Metasta-
tectomy for uveal melanoma metastases are represented
in blue, metastatectomy for colorectal liver metastases are
represented in red (p>0.05).

Discussion

Uveal melanoma remains a therapeutic chal-
lenge. Despite curative resection with adjuvant ra-
diotherapy, metastatic disease occurs in up to half
of the patients, the overwhelming majority affect-
ing the liver [12]. Herein we present our cohort
of 15 patients with metastatic uveal melanoma
resected at our institution over a 10-year period.
Our findings are in keeping with other published
series demonstrating a marked survival benefit fol-
lowing hepatectomy for metastatic disease when
compared to best chemotherapy alone.

The prognosis for patients diagnosed with met-
astatic uveal melanoma continues to be guarded.
Treatments that have demonstrated efficacy against
metastatic cutaneous melanoma have failed to halt
disease progression in uveal melanoma patients
[13,14]. Immunotherapy has been tried with un-
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derwhelming results. Tumour response rates be-
tween 5-10% and overall survival of 6.0-9.7 months
were seen following treatment with anti-CTLA4
ipilimumab [15-17]. The combination of anti PD-1
nivolumab and pembrolizumab have also been tried
in metastatic uveal melanoma but with too little
effect [18,19]. However, the mechanism of PD-1
blockade in uveal melanoma is not well described
as yet. Unlike cutaneous melanoma, BRAF muta-
tions targeted in current therapies are not typically
found in uveal melanoma. This difficulty in obtain-
ing any meaningful improvement in outcomes has
led some groups to suggest metastatectomy as a
means to prolong patient survival.

A published series from Liverpool describing
17 patients who underwent hepatectomy for meta-
static uveal melanoma showed encouraging results
with a median overall survival of 27 months [20].
Similarly, Frenkel et al reported a median over-
all survival of 23 months in 35 patients that un-
derwent hepatectomy from their cohort [21]. Due
to lack of effective chemotherapeutic regimens,
achieving an RO resection margin is key to pro-
longed postoperative survival. The 16-year expe-
rience published from the Institut Curie claimed
that surgical resection of liver metastases almost
doubled their patient survival [22]. Their analysis
identified 255 patients who underwent liver resec-
tion with an overall survival of 14 months, which

References

1. Singh AD, Turell ME, Topham AK. Uveal melanoma:
trends in incidence, treatment, and survival. Ophthal-
mology 2011;118:1881-5.

2. Hawkins BS. The Collaborative Ocular Melanoma
Study (COMS) randomized trial of pre-enucleation
radiation of large choroidal melanoma: IV. Ten-year
mortality findings and prognostic factors. COMS report
number 24. Am J Ophthalmol 2004;138:936-51.

3. Virgili G, Gatta G, Ciccolallo L et al. Survival in pa-
tients with uveal melanoma in Europe. Arch Ophthal-
mol 2008;126:1413-8.

4. Diener-west M, Reynolds SM, Agugliaro DJ et al. De-
velopment of metastatic disease after enrollment in
the COMS trials for treatment of choroidal melanoma:
Collaborative Ocular Melanoma Study Group Report
No. 26. Arch Ophthalmol 2005;123:1639-43.

5. Buder K, Gesierich A, Gelbrich G, Goebeler M. Sys-
temic treatment of metastatic uveal melanoma: re-
view of literature and future perspectives. Cancer Med
2013;2:674-86.

6. Carvajal RD, Sosman JA, Quevedo JF et al. Effect of selu-
metinib vs chemotherapy on progression-free survival

JBUON 2020; 25(2): 1164

increased to 27 months when RO resection was pos-
sible. Furthermore, the Liverpool group achieved a
median overall survival of 27 months, citing their
889% RO resection rate as the cause. In comparison
to other published studies, the rate of RO resection
was higher at our institution, with all specimen
margins clear of disease on histological analysis.
Correspondingly, the median overall survival was
shown to be longer at 37 months.

Despite a number of published experiences,
there remains a paucity of randomised trials to
support the feasibility and safety of liver resec-
tion for metastatic uveal melanoma. While we ac-
knowledge this is a single centre experience with
a small sample size, this present work informs the
current treatment algorithm for metastatic uveal
melanoma and supports this rare indication for he-
patic resection. Of critical importance is the abil-
ity to achieve a RO resection margin as efficacious
adjuvant therapies do not exist for this cohort. As
such, only patients with potentially RO resections
should be considered for resection. In carefully
selected patients, surgical resection of uveal mel-
anoma liver metastases can provide meaningful
postoperative outcomes.

Conflict of interests

The authors declare no conflict of interests.

in uveal melanoma: a randomized clinical trial. JAMA
2014;311:2397-405.

7. Kelderman S, Van der kooij MK, Van den eertwegh AJ
et al. Ipilimumab in pretreated metastastic uveal mela-
noma patients. Results of the Dutch Working group
on Immunotherapy of Oncology (WIN-0). Acta Oncol
2013;52:1786-8.

8. Herman P, Machado MA, Montagnini AL, D’albuquerque
LA, Saad WA, Machado MC. Selected patients with
metastatic melanoma may benefit from liver resection.
World J Surg 2007;31:171-4.

9. Caralt M, Marti J, Cortés et al. Outcome of patients
following hepatic resection for metastatic cutaneous
and ocular melanoma. J Hepatobiliary Pancreat Sci
2011;18:268-75.

10. Zarzavadjian le bian A, Tabchouri N, Bennamoun M et
al. After laparoscopic liver resection for colorectal liver
metastases, age does not influence morbi-mortality.
Surg Endosc 2019 [epub ahead of print]

11. Nordlinger B, Sorbye H, Glimelius B et al. Periopera-
tive FOLFOX4 chemotherapy and surgery versus sur-
gery alone for resectable liver metastases from colo-



Resection of hepatic metastatic melanoma

1165

12.

13.

14.

15.

16.

rectal cancer (EORTC 40983): long-term results of a
randomised, controlled, phase 3 trial. Lancet Oncol
2013;14:1208-15.

Aubin JM, Rekman J, Vandenbroucke-menu F et al.
Systematic review and meta-analysis of liver resection
for metastatic melanoma. Br ] Surg 2013;100:1138-47.

Lane AM, Kim IK, Gragoudas ES. Survival Rates in
Patients After Treatment for Metastasis From Uveal
Melanoma. JAMA Ophthalmol 2018;136:981-6.

Carvajal RD, Piperno-neumann S, Kapiteijn E et al.
Selumetinib in Combination With Dacarbazine in Pa-
tients With Metastatic Uveal Melanoma: A Phase III,
Multicenter, Randomized Trial (SUMIT). J Clin Oncol
2018;36:1232-9.

Luke JJ, Callahan MK, Postow MA et al. Clinical ac-
tivity of ipilimumab for metastatic uveal melanoma:
a retrospective review of the Dana-Farber Cancer In-
stitute, Massachusetts General Hospital, Memorial
Sloan-Kettering Cancer Center, and University Hos-
pital of Lausanne experience. Cancer 2013;119:3687-
95.

Carvajal RD, Schwartz GK, Tezel T, Marr B, Francis JH,
Nathan PD. Metastatic disease from uveal melanoma:

17.

18.

19.

20.

21.

22.

treatment options and future prospects. Br ] Ophthal-
mol 2017;101:38-44.

Maio M, Danielli R, Chiarion-sileni V et al. Efficacy
and safety of ipilimumab in patients with pre-treated,
uveal melanoma. Ann Oncol 2013;24:2911-5.

Kottschade LA, Mcwilliams RR, Markovic SN et al.
The use of pembrolizumab for the treatment of meta-
static uveal melanoma. Melanoma Res 2016;26:300-3.

Zimmer L, Apuri S, Eroglu Z et al. Ipilimumab alone
or in combination with nivolumab after progression
on anti-PD-1 therapy in advanced melanoma. Eur J
Cancer 2017;75:47-55.

Gomez D, Wetherill C, Cheong J et al. The Liverpool
uveal melanoma liver metastases pathway: outcome
following liver resection. ] Surg Oncol 2014;109:542-7.

Frenkel S, Nir I, Hendler K, Lotem M, Eid A, Jurim
O, Pe’er J. Long-term survival of uveal melanoma pa-
tients after surgery for liver metastases. Br ] Ophthal-
mol 2009;93:1042-6.

Mariani P, Piperno-neumann S, Servois V et al. Surgi-
cal management of liver metastases from uveal mela-
noma: 16 years’ experience at the Institut Curie. Eur J
Surg Oncol 2009;35:1192-7.

JBUON 2020; 25(2): 1165



