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Abstract

Background: Choroidal malignant melanoma is the most common primary malignant tumor of the eye in adults.
Prognosis after recurrence of this disease has been dismal because of the absence of an effective therapy. However,
resection of recurrent foci and a subsequent treatment with immune-checkpoint inhibitor may improve the
prognosis after recurrence of this disease. This study presents a case of late-onset liver metastases of choroidal
malignant melanoma, successfully treated with hepatectomy and postoperative adjuvant nivolumab.

Case presentation: A 53-year-old woman had undergone left ocular enucleation because of choroidal malignant
melanoma 13 years prior to admission. She visited a nearby clinic with complaints of epigastric pain. She was
referred to our hospital because a giant liver tumor was observed on abdominal ultrasonography. Enhanced
computed tomography revealed multiple liver tumors in the right lobe, 49 mm in diameter with ring enhancement
in subsegment (S) 5/6, and 14 and 8mm without any enhancement in S7 and S5, respectively. On magnetic
resonance imaging, the main tumor showed high intensity on T1-weighted with fat suppression, suggesting
melanin deposition. Based on the diagnosis of multiple liver metastases of choroidal malignant melanoma, right
hepatectomy and regional lymphadenectomy were performed. She was discharged without postoperative
complications. Histological examination revealed that all tumors were metastatic malignant melanoma. She was
treated with nivolumab postoperatively, and no recurrences were observed during 22 months of follow-up.

Conclusions: Aggressive surgery plus adjuvant nivolumab appears to be a promising treatment for choroidal
malignant melanoma with late-onset liver metastases.
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Background
Choroidal malignant melanoma is the most common pri-
mary malignant tumor of the eye in adults. It is highly likely
that micro-metastases of malignant melanoma originating
from the eye via systemic circulation have previously oc-
curred in other organs following the detection of liver

metastases of this disease. Therefore, local therapy,
including liver resection, is not generally acceptable
as a curative therapeutic option [1]. Although patients
may benefit from liver resection in selected cases, pa-
tients with metastatic melanoma have a median sur-
vival of 6 months [2–4].
Currently, immunotherapy is the standard therapy for

unresectable or metastatic melanoma, and the prognosis
of metastatic melanoma has improved [5]. Therefore, re-
section of recurrent foci without morphological residual
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lesion plus adjuvant immunotherapy with immune-
checkpoint inhibitor may be beneficial.
This study reports a case of late-onset liver metastases

of choroidal malignant melanoma, successfully treated
with hepatectomy and postoperative nivolumab.

Case presentation
A 53-year-old woman underwent left ocular enucleation
for choroidal malignant melanoma 13 years prior to ad-
mission. Histopathological examination of the enucle-
ated left eye showed a spindle-type choroidal melanoma
that did not invade the sclera. Subsequently, the patient
was followed up annually by an ophthalmologist (YH).
She visited a clinic with complaints of epigastric pain.

A large liver tumor was observed on abdominal ultra-
sonography, and she was referred to our hospital. There
were no elevations in serum tumor markers (AFP,
PIVKA-II, 5-SCD, or NSE), and her liver was in good

condition: Child-Pugh score was 5 points, class A. Liver
damage was defined as grade A, according to the Liver
Cancer Study Group of Japan [6]. Endoscopy showed no
gastrointestinal malignant lesions. Enhanced computed
tomography (CT) revealed multiple liver tumors in the
right lobe, 49 mm in diameter with ring enhancement in
subsegment (S) 5/6, and 14 and 8mm without any en-
hancement in S7 and S5, respectively (Fig. 1). Lymph
node swelling was not observed. Lung CT revealed no
definite lung metastasis except for a small nodule, which
had already been detected during the primary surgery.
On magnetic resonance imaging (MRI), the main lesion
showed very high intensity on T1-weighted with fat sup-
pression, suggesting melanin deposition (Fig. 2). The
other two lesions indicated low and high intensities on
T1-weighted with fat suppression and on T2-weighted
imaging, respectively. Subtraction images displayed en-
hancement in all three tumors. Whole-body F-18-fluoro-

Fig. 1 Enhanced CT (computed tomography) findings. a Enhanced CT showed a tumor with ring enhancement in S5/6 (black arrow). c, e S5 and
S7 tumors were not observed in the early phase (black arrowhead, dotted black arrow). b, d, f All three tumors were visualized as low-density
regions in the late phase
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2-deoxyglucose (FDG) positron emission tomography-
computed tomography (PET-CT) scan revealed FDG de-
position in the main tumor, unlike the others (Fig. 3).
These tumors were diagnosed as multiple liver metasta-
ses of choroidal malignant melanoma.
A right hepatectomy was performed. Black swollen

lymph nodes in the hepatoduodenal ligament were

resected based on the suspicion of lymph node metasta-
ses (Fig. 4). The operation time was 262 min, and blood
loss was 380 ml. She was discharged without postopera-
tive complications.
On gross inspection, the S5/6 and S5 tumors were ob-

served to be melanotic, unlike the third tumor (Fig. 5).
On microscopy, spindle-shape atypical cells were

Fig. 2 Gadoxetic acid-enhanced MRI (magnetic resonance imaging) findings. a–d S5/6 tumor showed very high-intensity regions on fat
suppression T1-weighted imaging (fsT1WI), low intensity on fsT2WI, high intensity in dynamic Ph1, and strong enhancement in subtraction
images (dynamic Ph1 – fsT1WI) (white arrow). e–l S5 and S7 tumors were visualized as low-intensity regions on fsT1WI, high intensity on fsT2WI,
iso-intensity in dynamic Ph1, and weak enhancement in subtraction images (dynamic Ph1 – fsT1WI) (white arrowhead and dotted white arrow)

Fig. 3 F-18-fluoro-2-deoxyglucose positron emission tomography-computed tomography (FDG PET-CT) findings. a FDG PET-CT showed FDG
deposition in S5/6: standardized uptake value max 6.9 (white arrow). b, c FDG PET-CT showed no FDG deposition
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observed in all three tumors. The S5/6 tumor showed
strong immunostaining for Melan A, HMB45, and S-
100, while the other two tumors showed weak staining
(Fig. 6). Programmed death (PD)-ligand 1 expression
was not evaluated. Although immunoreactivity was par-
tially different among the three tumors, all tumors were
diagnosed as malignant liver metastases with spindle-
shape atypical cells and HMB-45-positive cells. Spindle-
shape atypical cells were not observed in the perihilar
black lymph nodes, although there was a rich melanin
deposition. Genetic screening revealed the v-raf murine
sarcoma viral oncogene homolog B1 (BRAF) status as
wild-type. She was treated with nivolumab (3 mg/kg)
every 2 weeks, and she was followed up with whole-body
PET-CT and head MRI scans every 6 months according
to the National Comprehensive Cancer Network guide-
lines for cutaneous melanoma [7]. No recurrence was

observed for 22 months after surgery. She has not suf-
fered from any serious adverse events.

Discussion
Choroidal malignant melanoma is the most common
primary malignant tumor of the eye in adults, although
there are only about 50 cases per year in Japan [8]. Des-
pite local optimal treatment (surgery or radiation) for
primary lesion, choroidal malignant melanoma occasion-
ally shows late-onset metastasis: the median disease-free
interval is 22.3 years [9]. The prognosis after detection of
late-onset recurrence of choroidal malignant melanoma
has been dismal. Because of high blood flow to the chor-
oid, the mode of metastatic spread of choroidal melan-
oma is supposedly hematogenous, with the liver being
the most common site [10]. For a long time, liver resec-
tion of melanoma had remained controversial. Despite

Fig. 4 Intraoperative findings. The S5/6 tumor (white arrow) had invaded the liver capsule. Perihilar lymph nodes (white arrowhead) were
resected under the suspicion of lymph node metastases

Fig. 5 Macroscopic findings. a Overview of resected specimen. b–d The S5/6 (white arrow) and S5 (white arrowhead) tumors were melanotic,
whereas the S7 tumor (dotted white arrow) was not
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attempts at curative resection, the overwhelming major-
ity (75%) of patients with metastatic melanoma experi-
enced disease recurrence [11]. The median time to
recurrence after hepatic resection was 8.3 months. Mar-
iani et al. reported on the surgical management of liver
metastases from uveal melanoma [12]; four important
survival indicators were described as follows: long
disease-free interval (> 24 months), small number of re-
current foci (≤ 4 lesions), comprehensiveness of resected
metastases, and the presence or absence of miliary dis-
ease. Similarly, Herman et al. suggested the following
criteria suitable for resection: disease-free interval > 24
months, absence of extra-hepatic disease, presumed
completely resectable lesions, and absence of clinical co-
morbidities [2]. This case met all aforementioned cri-
teria. A recent meta-analysis still indicated that radical
resection of liver metastases from melanoma improves
the overall survival compared with non-operative man-
agement or incomplete resection [13]. For this reason,
radical liver resection was primarily selected.
Nonetheless, adjuvant chemotherapy has been used to

extend survival. Patients receiving some form of systemic
therapy had longer median survival than patients who
exclusively underwent surgery [11]. Nevertheless, the op-
timal chemotherapy regimen has not been determined.
Nivolumab, a human IgG4 monoclonal antibody

against PD-1, and ipilimumab, a human IgG1 monoclo-
nal antibody against cytotoxic T-lymphocyte antigen 4,

are approved in several countries for the treatment of
metastatic melanoma [5, 14, 15]. There is an adjuvant
treatment strategy in patients with sufficiently high risk
of developing metastatic disease. Recently, the Food and
Drug Administration approved nivolumab as adjuvant
therapy in patients with resected stage IIIB, IIIC, or IV
melanoma [5]. Patients who received nivolumab as adju-
vant therapy after tumor resection benefitted regardless
of the PD-L1 or BRAF status. Under treatment with
nivolumab, the estimated 1-year recurrence-free survival
in patients with stage IV is 63% [5]. Although the result
of overall survival and efficacy for organ metastasis
remain unclear, aggressive liver resection can be per-
formed even in the context of multiple liver metasta-
ses because there is supporting evidence for the use
of adjuvant chemotherapy (nivolumab). Conversion
surgery after nivolumab is one of the treatment op-
tions to avoid the possibility of an early recurrence.
On the contrary, PD-1 antibody is supposedly not ef-
fective for choroidal malignant melanoma, unlike cu-
taneous malignant melanoma [16]. It is reasonable
and technically feasible to primarily select surgery in
the case of optimal liver function. Combination ther-
apy of nivolumab and ipilimumab for metastatic uveal
melanoma appeared to be significantly superior to
monotherapy [17]. However, 39.1% of patients treated
with combination therapy experienced severe adverse
event.

Fig. 6 Histopathological examination of the tumors. a, e, i Spindle-shape atypical cells were seen in all three tumors in HE staining. b, c, d The
S5/6 tumor showed strong immunostaining intensity for Melan A, HMB45, and S-100, respectively. f–h S5 tumor showed weak immunostaining
intensity for Melan A, HMB45, and S-100, respectively. j–l S7 tumor showed very weak immunostaining intensity for Melan A, HMB45, and S-100,
respectively. m–p Tumor cells were not observed in the lymph nodes, although the melanin was very rich (white arrow)
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Based on the results of phase 3 trial, it is considered
that the adjuvant chemotherapy (nivolumab) may be ter-
minated if there is no recurrence 1 year after surgery [5].
In this case, we similarly planned to terminate nivolu-
mab because no recurrence was observed 1 year after
liver resection. However, a preoperative CT scan re-
vealed a small nodule in the lung. This nodule had
already been detected at the time of the primary surgery
(13 years before) and was not changed when liver metas-
tases were detected. Prior to the hepatectomy, we con-
sulted with a respiratory surgeon and opted for
observation unless the pulmonary nodule would become
enlarged. The pulmonary nodule has been unchanged
until the most recent PET-CT scan. Although we con-
tinue nivolumab following the patient’s explicit request,
no remarkable changes were observed 22months after
the liver resection.
Patients with amelanotic metastatic melanomas had

longer survival time than those with pigmented tumors
[18]. Tumor appearance depends on the melanin vol-
ume, and the pigmentation level reflects malignant po-
tential. In this case, macroscopic examination indicated
that two tumors in the anterior section were melanotic,
unlike the third tumor, which was not. We could not
find any reports supporting this unique event. Notably,
immunostaining for HMB45 is useful in differentiating
malignant melanoma from benign, even if lesions are
amelanotic [19].
Importantly, in radiologic imaging, tumor appearance

can similarly depend on the melanin volume. Gadoxetic
acid (Gd-EOB)-enhanced MRI is more useful than mul-
tidetector CT for the detection of multiple metastatic
foci [20]. It can provide information not only about the
vascularization of the lesions in different phases of con-
trast circulation but also the functional parameters in
the delayed hepatobiliary phase. However, it is difficult
to value the vascularity because of high-signal intensity
in pre-contrast T1-weighted imaging [21]. In this regard,
subtraction technique should be used to evaluate
enhancement.
In this case, perihilar black lymph nodes were resected

under the suspicion of lymph node metastases; however,
these nodes pathologically showed no metastatic melan-
oma cells. Assumingly, either the perihilar lymph nodes
took up the melanin released from hepatic metastases or
the metastatic melanoma cells were degraded by immu-
nocytes, and only melanin could be deposited in the
lymph nodes; however, the evidence is lacking.

Conclusions
Multimodal therapy with surgery and adjuvant nivolu-
mab has the potential of improving the prognosis of
late-onset liver metastasis from choroidal melanoma.

Abbreviations
CT: Computed tomography; S: Subsegment; MRI: Magnetic resonance
imaging; FDG: F-18-fluoro-2-deoxyglucose; PET-CT: Positron emission
tomography-computed tomography; PD: Programmed death; BRAF: V-raf
murine sarcoma viral oncogene homolog B1

Acknowledgements
None.

Authors’ contributions
The first draft of the manuscript was written by RM, and all authors
commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding
No funding was received for this report.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Informed consent was obtained from the patient for the publication of this
case report.

Competing interests
All authors have no competing interests.

Author details
1Department of Surgery, Hamamatsu University School of Medicine, 1-20-1
Handayama, Higashi-ku, Hamamatsu 431-3192, Japan. 2Department of
Gastroenterological Surgery, Iwata City Hospital, Iwata, Japan. 3Department of
Perioperative Functioning Care & Support, Hamamatsu University School of
Medicine, Hamamatsu, Japan. 4Department of Dermatology, Hamamatsu
University School of Medicine, Hamamatsu, Japan. 5Department of
Ophthalmology, Hamamatsu University School of Medicine, Hamamatsu,
Japan.

Received: 10 May 2020 Accepted: 20 July 2020

References
1. Li Y, McClay EF. Systemic chemotherapy for the treatment of metastatic

melanoma. Semin Oncol. 2002;29:413–26.
2. 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.

3. Barth A, Wanek LA, Morton DL. Prognostic factors in 1,521 melanoma
patients with distant metastases. J Am Coll Surg. 1995;181:193–201.

4. Kath R, Hayungs J, Bornfeld N, Sauerwein W, Höffken K, Seeber S. Prognosis
and treatment of disseminated uveal melanoma. Cancer. 1993;72:2219–23.

5. Weber J, Mandala M, Del Vecchio M, Gogas HJ, Arance AM, Cowey CL, et al.
Adjuvant nivolumab versus ipilimumab in resected stage III or IV melanoma.
N Engl J Med. 2017;377:1824–35.

6. Liver Cancer Study Group of Japan: The general rules for the clinical and
pathological study of primary liver cancer, ed 6. Tokyo, Kanehara & Co; 2015.
p 26-30.

7. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines Ⓡ),
Cutaneous melanoma version 2. March 12, 2019, https://www.nccn.org/
professionals/ physician_gls/pdf/cutaneous_melanoma.pdf.

8. National Cancer Center Rare Cancer Center. https://www.ncc.go.jp/jp/rcc/
about/eye_tumor/index.html. Accessed 19 Feb 2020.

9. Crowley NJ, Seigler HF. Late recurrence of malignant melanoma. Analysis of
168 patients. Ann Surg. 1990;212:173–7.

10. Diener-West M, Reynolds SM, Agugliaro DJ, Caldwell R, Cumming K, Earle
JD, et al. Screening for metastasis from choroidal melanoma: the
collaborative ocular melanoma study group report 23. J Clin Oncol. 2004;22:
2438–44.

11. Pawlik TM, Zorzi D, Abdalla EK, Clary BM, Gershenwald JE, Ross MI, et al.
Hepatic resection for metastatic melanoma: distinct patterns of recurrence
and prognosis for ocular versus cutaneous disease. Ann Surg Oncol. 2006;
13:712–20.

Muraki et al. Surgical Case Reports           (2020) 6:187 Page 6 of 7

https://www.nccn.org/professionals/%20physician_gls/pdf/cutaneous_melanoma.pdf
https://www.nccn.org/professionals/%20physician_gls/pdf/cutaneous_melanoma.pdf
https://www.ncc.go.jp/jp/rcc/about/eye_tumor/index.html
https://www.ncc.go.jp/jp/rcc/about/eye_tumor/index.html


12. Mariani P, Piperno-Neumann S, Servois V, Berry MG, Dorval T, Plancher C,
et al. Surgical management of liver metastases from uveal melanoma: 16
years’ experience at the Institut Curie. Eur J Surg Oncol. 2009;35:1192–7.

13. Aubin JM, Reckman J, Vandenbroucke-Menu F, Lapointe R, Fairfull-Smith RJ,
Mimeault R, et al. Systematic review and meta-analysis of liver resection for
metastatic melanoma. Br J Surg. 2013;100:1138–47.

14. Robert C, Long GV, Brady B, Dutriaux C, Maio M, Mortier L, et al. Nivolumab
in previously untreated melanoma without BRAF mutation. N Engl J Med.
2015;372:320–30.

15. Weber JS, D'Angelo SP, Minor D, Hodi FS, Gutzmer R, Neyns B, et al.
Nivolumab versus chemotherapy in patients with advanced melanoma who
progressed after anti-CTLA-4 treatment (CheckMate 037): a randomized,
controlled, open-label, phase 3 trial. Lancet Oncol. 2015;16:375–84.

16. Algazi AP, Tsai KK, Shoushtari AN, Munhoz RR, Eroglu Z, Piulats JM, et al.
Clinical outcomes in metastatic uveal melanoma treated with PD-1 and PD-
L1 antibodies. Cancer. 2016;122:3344–53.

17. Heppt MV, Amaral T, Kähler KC, Heinzerling L, Hassel JC, Meissner M, et al.
Combined immune checkpoint blockade for metastatic uveal melanoma: a
retrospective, multi-center study. J Immunother Cancer. 2019;7:299.

18. Brożyna AA, Jóźwicki W, Roszkowski K, Filipiak J, Slominski AT. Melanin
content in melanoma metastases affects the outcome of radiotherapy.
Oncotarget. 2016;7:17844–53.

19. Panda S, Dash S, Besra K, Samantaray S, Pathy PC, Rout N.
Clinicopathological study of malignant melanoma in a regional cancer
center. Indian J Cancer. 2018;55:292–6.

20. Granata V, Fusco R, de Lutio di Castelguidone E, Avallone A, Palaia R, Delrio
P, et al. Diagnostic performance of gadoxetic acid-enhanced liver MRI
versus multidetector CT in the assessment of colorectal liver metastases
compared to hepatic resection. BMC Gastroenterol. 2019;19:129.

21. Lee M, Baek SE, Moon J, Roh YH, Lim JS, Park MS, et al. Dynamic contrast-
enhanced MRI coupled with a subtraction technique is useful for treatment
response evaluation of malignant melanoma hepatic metastasis.
Oncotarget. 2016;7:38513–22.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Muraki et al. Surgical Case Reports           (2020) 6:187 Page 7 of 7


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

