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Abstract

Malignant melanoma of the gallbladder (MMG) is extremely rare and its early stage diagnosis is difficult. Most reports
of MMG describe metastatic tumors. We herein report a rare case of presumed primary MMG diagnosed by endoscopic
ultrasonography-guided fine-needle aspiration (EUS-FNA) cytology without surgical resection. A 72-year-old Japanese
male was diagnosed with multiple brain metastases. Fluorodeoxyglucose (FDG) positron emission tomography showed
an abnormal uptake of FDG at the gallbladder; enhanced CT and MRI also showed an enhanced gallbladder lesion, which
indicated a malignancy. We performed endoscopic naso-gallbladder drainage. However, cytological examination of the
drained bile showed no evidence of malignancy. Finally, EUS-FNA was performed to confirm the histological diagnosis;
cytopathological assessment, including immunohistochemical analysis, showed a cluster of small to large-sized cells with
nuclear pleomorphism and melanin pigment, which was compatible with malignant melanoma. The patient subsequently
underwent chemotherapy; however, he died 2 months after diagnosis. In patients with gallbladder tumors, MMG should be
suspected even in patients with no history of malignant melanoma or any cutaneous lesions. EUS-FNA is safe and useful to
confirm histological diagnoses and to determine optimal treatment strategies.
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Introduction

Malignant melanoma of gallbladder (MMG) is uncommon,
and as it does not have any specific symptoms nor imaging
features, it may be incorrectly diagnosed and/or treated [1,
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2]. Because some patients with MMG have no medical his-
tories of malignant melanoma nor cutaneous lesions, they
are often diagnosed with conventional gallbladder cancer
unless they undergo surgical resection. Malignant melanoma
is very aggressive and a gallbladder lesion is usually one of
multiple widespread metastases; the efficacy of resection
for asymptomatic patients is, therefore, controversial [3-5].

Endoscopic ultrasonography (EUS) has been suggested to
be superior to transabdominal US for diagnosing gallbladder
tumors [6]. Moreover, EUS-guided fine-needle aspiration
(EUS-FNA) is recognized as a sensitive and a safe diagnos-
tic modality for tumors of the gastrointestinal tract, biliary
tract and gallbladder [7].

We herein report a histologically confirmed presumed
primary MMG diagnosed by EUS-FNA without surgical
resection and discuss the role of EUS-FNA in determining
appropriate therapeutic strategies.


http://crossmark.crossref.org/dialog/?doi=10.1007/s12328-019-00957-z&domain=pdf
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Case report

A 72-year-old Japanese man was admitted to our hospi-
tal for detailed examination of a right-side visual field
defect. He had no medical history, or family history, of
malignancy. Physical examination showed no abnormal-
ity, including any skin lesion, except for the visual prob-
lem. Laboratory examination revealed elevated serum
level of prostate-specific antigen (114.67 ng/ml; normal
limit 4.0 ng/ml), while serum levels of carcinoembry-
onic antigen and carbohydrate antigen 19-9 were within
normal limits. An enhanced head MRI showed multi-
ple enhanced lesions that were consistent with multiple
metastatic tumors (Fig. 1a). Gamma knife radiosurgery
was performed for the multiple brain metastases and the
patient’s vision improved. Systemic fluorodeoxyglucose
(FDG) positron emission tomography screening showed
an abnormal uptake of FDG at the gallbladder, prostate,
sacrum and coccyx, with maximum standardized uptake
values (SUVmax) of 7.80, 5.36, 7.83 and 7.83, respec-
tively (Fig. 1b). Abdominal contrast-enhanced CT showed
an enhanced elevated lesion and wall thickness at the body
and neck of the gallbladder (Fig. 1c, d) and enlarged pros-
tate. The prostate biopsy specimen was diagnosed as a
moderately differentiated adenocarcinoma.

Endoscopic retrograde cholangiography (ERC) demon-
strated a defective lesion in the gallbladder and of a part

Fig.1 a Head MRI shows mul-
tiple enhanced lesions. Arrow:
a metastatic tumor in the left
occipital lobe (T1W1). b PET-
CT reveals an abnormal uptake
of FDG at the gallbladder (SUV
max: 7.83). ¢, d Contrast-
enhanced CT shows an early
enhanced mass in the gallblad-
der (arrow). We saw no findings
of extra-gallbladder invasion

of common bile duct. There was no evidence of a pan-
creatobiliary maljunction. We performed endoscopic naso-
gallbladder drainage (ENGBD), using a guidewire inserted
through the cystic duct, after which a 5-Fr drainage cath-
eter was placed into the gallbladder and the drained bile
was submitted to cytology total 3 times within 48 h. The
result of cytology showed no evidence of malignancy.
While the patient was systemically evaluated over the
next few weeks, he started to complain of nausea, head-
ache and mild hearing loss. A head MRI showed multiple
brain tumors at the other sites. Because an upper gastroin-
testinal endoscopy and a colonoscopy showed no evidence
of malignancy, and brain metastases from prostate cancer
and conventional gallbladder cancer are rare, one of the
brain tumors was resected to obtain the histological diag-
nosis, using gamma knife radiosurgery. In addition, EUS-
FNA was performed to confirm the histological diagnosis
of the gallbladder tumor. EUS showed an irregular mass
rising from the gallbladder wall and extending into the gall-
bladder lumen with increased power doppler flow (Fig. 2a,
b). Sonazoid-enhanced EUS also showed hypervascularity
(Fig. 2c). We saw no evidence of extra-gallbladder invasion
or lymph node metastasis. Transduodenal EUS-FNA for the
gallbladder tumor, using a 25-gauge cobalt-chromium con-
struction, standard type FNA needle (Expect™; Boston Sci-
entific), was subsequently performed with no complications
(Fig. 2d). The cytopathologic assessment included immu-
nohistochemical analyses for S-100 protein (S-100, Leica
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Fig.2 Endoscopic ultrasonogra- a
phy (EUS) findings. a Well-
defined isoechoic heterogeneous
mass arising from the gallblad-
der wall. b Power Doppler EUS
reveals increased flow inside
the tumor. ¢ Sonazoid-enhanced
EUS also showed hypervascu-
larity of the gallbladder tumor.
d Transduodenal EUS-FNA of
the gallbladder mass, using a
25-gauge FNA needle
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Biosystems, PA0900), for HMB-45 (Melanoma Marker,
HMBA45, Leica Biosystems, PA0027) and for Melan-A
(Melan-A/MART-1, Novus Biologicals, M2-7C10), using
returned cell-block method [8] and showed a cluster of
small- to large-sized cells with nuclear pleomorphism and
melanin pigment, and positive staining for S100 protein,
HMB-45 and Melan-A, which are compatible with malig-
nant melanoma (Fig. 3a—d). Pathological findings for the
brain tumor also indicated malignant melanoma, with posi-
tive stains for S100 protein and HMB-45, which are consist-
ent with metastatic melanoma.

The patient was finally diagnosed with MMG with mul-
tiple brain metastases. He subsequently underwent chemo-
therapy using nivolumab; however, he died 2 months after
the diagnosis of malignant melanoma.

Discussion

Malignant melanoma of gallbladder is extremely rare. Most
published reports and reviews of MMG describe meta-
static tumors in patients with histories of cutaneous malig-
nant melanoma or spontaneous cutaneous lesions [9, 10].
Although diagnosing gallbladder cancer is difficult, mela-
noma is the most common malignancy that can metastasize
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to the gallbladder [11, 12]. To our knowledge, this is the first
report of a case of presumed primary MMG diagnosed using
EUS-FNA cytology.

Until the EUS-FNA was performed, we had not been
able to detect the origin of the multiple brain metastases.
Although laparoscopic cholecystectomy was another option
to determine the histological diagnosis, this patient was
asymptomatic and had already been diagnosed with mul-
tiple brain metastases. Finally, EUS-FNA cytology showed
malignant melanoma cells in the gallbladder, which led us
to the correct diagnosis and best treatment strategy without
unnecessary surgery.

Malignant melanoma is a very aggressive disease. The
median survival term of patients with metastatic melanoma
is reportedly 6-9 months [13]. Retrospectively, it took time
to diagnose, using brain surgery, ENGBD and EUS-FNA.
Laparoscopic cholecystectomy might be the fastest option
for earlier diagnosis and treatment. However, the patient
was asymptomatic and did not want to have an operation
because cholecystectomy alone would not be a curative
operation. Katz et al. reviewed 13 patients treated for MMG
and indicated that resection remains the optimal treatment
for patients with isolated metastases, even in cases in which
simple cholecystectomy is less invasive [5]. Because chol-
ecystectomy remains controversial, even for patients with
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Fig.3 Cytopathological find-
ings of the EUS-FNA specimen
including immunohistochemi-
cal analysis. a, b Cytological
assessment shows a cluster of
small- to large-sized cells with
nuclear pleomorphism and
melanin pigment (a Papanico-
laou stain; b hematoxylin and
eosin stain). ¢ Immunohisto-
chemical findings. Tumor cells
are positive for S-100 protein
(DAB-peroxidase substrate).

d Tumor cells are positive for
HMB45 (alkaline phosphatase
substrate)

isolated MMG, surgeons should carefully consider the sur-
gical indication.

The existence of MMG as a primary tumor is unclear,
despite several published studies [3, 14-16]; and whether
this present case is primary MMG is not certain, because of
the possibility of undiagnosed or spontaneously regressed
cutaneous melanoma lesion. In theory, primary melanoma
can occur in the gallbladder, if nonneoplastic melanoblasts
migrate from the neural crest to endodermal derivatives dur-
ing embryologic development [15, 17]. Heath et al. reported
that “junctional activity” is necessary for reliable diagnosis
of primary MMG [18]. If so, then definite primary MMG
cannot be diagnosed from cytology alone. Further investiga-
tion is needed to determine if primary MMG really exists.

EUS-FNA is a highly sensitive and specific diagnostic
modality for the biliary tract and gallbladder tumors, with
sensitivity and specificity close to 100% and 87%, respec-
tively [7, 19, 20]. Only two cases of MMG have been report-
edly diagnosed by EUS-FNA, both in patients with medical
histories of cutaneous melanoma whose gallbladder mela-
nomas were diagnosed as metastases [21, 22]. This present
case is the first report of possible primary MMG histologi-
cally confirmed by EUS-FNA in a patient without a history
of malignant melanoma at other organs.

Matsubayashi et al. reported a case diagnosed cyto-
logically, in which ENGBD fluid played an important role
[21]; however, we did not see any malignant cells in this
patient’s ENGBD fluid. Malignant melanoma tumors are
often located at the intramucosal layer and we could not

effectively obtain enough cells derived from the tumor,
although we repeated the ENGBD cytology. However,
EUS-FNA cytology usually can provide enough cells,
which also makes possible to construct cell blocks and
to investigate further immunohistochemical analysis, as
we did.

We previously reported on the diagnostic yield of ERC
and of EUS-FNA sampling in gallbladder carcinomas;
post-procedure complications were detected in 6.7% of the
ERC-group (4/59; all were mild post-ERC pancreatitis), and
none in the EUS-FNA group, including tumor seeding [20].
Severe post-ERC pancreatitis can be a fatal complication.
However, the risk of tumor seeding/dissemination should
be considered during EUS-FNA. The important point is
that we should puncture the wall thickening site without
passing through the cavity of the gallbladder to avoid tumor
dissemination.

In this case, the patient died 6 months after the first medi-
cal examination. His outcome might have been different, if
EUS-FNA was performed earlier. When an EUN-FNA route
is available to safely aspirate tumor cells in the gallblad-
der, it may be the best procedure to confirm the histological
diagnosis.

In conclusion, this is the first report of a primary MMG
diagnosed using EUS-FNA. Although MMG is uncommon,
it should be suspected even in patients with no history of
malignant melanoma or any cutaneous lesions. EUS-FNA
is safe and useful for histological diagnosis of such intralu-
minal gallbladder tumors.
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