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Abstract: Historically, patients with locally advanced or metastatic melanoma have an 

extremely poor prognosis. In recent years, major breakthroughs in cutaneous melanoma treat-

ment have led to remarkable improvements in patient outcomes. However, there are limited 

published data on the efficacy of these novel therapies in the treatment of mucosal melanoma 

due to rarity of the disease. We report a case of successful neoadjuvant targeted therapy with 

BRAF and MEK inhibitors followed by radical surgical excision in a patient with advanced 

malignant melanoma of the gallbladder.
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Introduction
Over the past decades, the incidence of malignant melanoma has increased. Melanoma 

has been reported as the fifth and sixth most common cancer types in the United States 

in men and women, respectively. In 2017, 87,110 new malignant melanoma cases 

and 9,730 malignant melanoma deaths were projected to occur in the United States.1 

In recent years, major breakthroughs in cutaneous melanoma treatments including 

immunotherapy and targeted therapies have led to remarkable improvements in patient 

outcomes. Mucosal melanomas are rare and account for ~1% of all melanomas. 

Melanoma arising from the mucosal epithelium of the gallbladder is extremely rare. Due 

to the rarity of this neoplasm, management of both primary and metastatic melanoma of 

the gallbladder is not well defined.2,3 Published data on the efficacy of these novel thera-

pies in the treatment of gallbladder melanoma are limited. We report a case of successful 

neoadjuvant targeted therapy followed by radical surgical excision in a patient with 

previously unresectable advanced malignant melanoma of the gallbladder.

Case report
A 58-year-old male presented with nausea, vomiting, and abdominal pain. Laboratory 

studies showed significantly elevated direct bilirubin and alkaline phosphatase levels as 

well as mildly elevated transaminases, consistent with bile duct obstruction. Abdominal 

ultrasound revealed cholelithiasis with distention of the gallbladder (12.1×5.5×6.7 cm) 

and common bile duct dilation (10 mm). The patient underwent endoscopic retrograde 
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cholangiopancreatography, and common biliary duct cannu-

lation was unsuccessful. A laparoscopic intraoperative 

cholangiogram was attempted and a firm mass was found 

involving the infundibulum of gallbladder, and the decision 

was made to convert an open cholecystectomy. Due to the 

extensive tumor burden including multiple fixed lymph nodes 

within the hepatoduodenal ligament, further dissection of 

the gallbladder was not attempted. A cholecystostomy was 

placed and an incisional biopsy of the gallbladder mass was 

obtained. The specimen was remarkable for high-grade malig-

nant melanoma (Figure 1). Immunohistochemical staining 

was positive for S100, HMB-45, and SOX-10, supporting 

the diagnosis of malignant melanoma (Figure 1). Computed 

tomography (CT) revealed thickening of the gallbladder wall 

with enlarged retrocrural lymph node as well as multiple peri-

portal and peripancreatic lymph nodes (Figure 2). Magnetic 

resonance imaging of the brain was negative for metastatic 

disease. To rule out the diagnosis of metastatic melanoma 

from a primary cutaneous site, an extensive skin examination 

was performed by a dermatologist and no primary cutaneous 

melanoma was found. Positron emission tomography (PET) 

was not obtained due to limited utility in the immediate 

postoperative setting.

The patient was started on single-agent nivolumab 

(Opdivo; Bristol-Myers Squibb, New York, NY, USA) at 

3 mg/kg intravenously every 2 weeks. After three cycles of 

nivolumab treatment, the patient developed grade 2 liver 

toxicity and the treatment was discontinued. A baseline PET 

scan was obtained prior to the initiation of other therapies 

and revealed extensive lymph nodular metastasis involving 

the upper abdomen, the retroperitoneum, and the left supra-

clavicular region (Figure 3). The patient’s B-Raf (BRAF) 

mutation analysis was positive for a BRAF V600E mutation 

(RT-PCR was done at William Beaumont Hospital Advanced 

Diagnostic Molecular Laboratory, using primers and probes 

from BRAF mutation detection kit; Entrogen, Tarzana, CA, 

USA). The patient was started on targeted therapy with the 

BRAF inhibitor dabrafenib (Tafinlar; Novartis International 

AG, Basel, Switzerland) 150 mg twice daily in combination 

with the mitogen-activated protein kinase (MEK) inhibitor 

trametinib (Mekinist; Novartis) 2 mg daily. A CT scan after 

2 months of targeted therapies showed an interval decrease in 

size of the gallbladder mass and associated lymphadenopathy 

(Figure 2). A PET scan after 5 months of treatment showed 

significant decrease in the metabolic activity and size of the 

lymphadenopathy (Figure 3, lower panel). The patient expe-

rienced recurrent episodes of fever which were considered 

to be therapy-related after infectious etiologies were ruled 

out. The therapy-related pyrexia was managed by the use 

of acetaminophen, steroids, and temporary drug dose inter-

ruption, and eventually dose reduction. Another follow-up 

CT scan after 8 months of treatment showed complete 

resolution of abdominal lymphadenopathy and no evidence 

of metastasis. The patient underwent cholecystectomy and 

central hepatectomy with portal lymphadenectomy. Patho-

logical analysis revealed no evidence of residual melanoma 

in gallbladder, and all dissected lymph nodes were negative 

for melanoma involvement. No adjuvant targeted therapy 
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Figure 1 representative section of gallbladder mass biopsy.
Notes: H&E stained sections of gallbladder mass biopsy show sheets of neoplastic cell infiltration with focal necrosis (A and B, 4× and 10×, respectively). High magnification 
micrograph (H&E staining, 40×) of gallbladder biopsy shows large neoplastic cells with abundant clear cytoplasm. (C) Immunohistochemistry staining demonstrates positivity 
of S100 (D), SOX-10 (E), and HMB45 (F).
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was given. At the time of this report, the patient remains in 

good condition and has survived 26 months after his mela-

noma diagnosis and has been disease-free for 14 months.

Our study received approval from the ethics committee 

of the Beaumont Health. The patient also provided written 

informed consent to publish this case report details.

Discussion
Melanomas of the gallbladder are extremely rare. The vast 

majority of melanoma involvement of the gallbladder is 

secondary to metastatic disease from a primary cutaneous 

site and is usually part of extensive metastasis. Primary mela-

noma of the gallbladder remains a debatable clinical entity. 

Most melanocytes are located in the epidermis and dermis 

of the skin. During embryologic development, melanocytes 

can migrate from the neural crest to endodermal derivatives 

such as the esophagus, intestine, rectum, vagina, and gall-

bladder; this explains the presence of melanocytes within 

their mucosa and supports the potential for rise of primary 

melanoma from these sites.4 Heath and Womack established 

the diagnostic criteria of primary gallbladder melanoma: 

the tumor must principally be solitary and arises from the 

gallbladder mucosa and must either display junctional 

activity or have any other primary sites excluded by thorough 

investigation.4 However, distinguishing between a primary 

mucosal gallbladder melanoma and a metastatic melanoma 

to gallbladder can still be challenging. We believe that our 

patient has primary gallbladder melanoma based on solitary 

gallbladder tumor characteristics and that no other primary 

sites were identified. Unfortunately, his initial intraoperative 

core needle biopsy specimen did not include gallbladder 

mucosa and junctional activity could not be evaluated. 

We cannot completely exclude a potential metastatic origin 

as the primary cutaneous site could have regressed or have 

been too small to be identified by conventional clinical and 

laboratory investigations.

From a clinical point of view, both primary gallbladder 

melanoma and metastatic melanoma involving the gallbladder 

have poor prognosis. Survival typically ranges from a few 

weeks to several years. Primary cases and isolated gallbladder 

metastatic disease have a better prognosis than disseminated 

disease.

Data regarding the management of gallbladder mela-

noma are limited and include mostly single-case reports or 

Figure 2 Computed tomography images of abdomen before and after treatment.
Notes: (A and B) Before treatment: there was extensive intraabdominal lymphadenopathy including right retrocrural lymph node (white arrow in A), and periportal and 
peripancreatic lymph nodes (red arrow in B). (C and D) after 2 months of targeted therapy with dabrafenib and trametinib, an excellent response was noted with interval 
decrease of retrocrural (white arrow in C) and peripancreatic lymphadenopathy (red arrow in D). “a” and “b” represent the dimension measurements of the peripancreatic 
lymph nodes.
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small number of case series. In a series of 19 cases reported 

by Dong et al,3 two patients who had metastatic disease 

confined to the gallbladder and underwent cholecystectomy 

had favorable outcomes. One of the two patients died of 

recurrent disease 9.2 years later. The other remained alive 

13.8 years post-resection at the time of that report. Among 

the other 17 patients who had gallbladder involvement as part 

of systematic metastatic disease, patients who had disease 

amendable to complete resection achieved 100% survival at 

1 year compared to 0% for those with unresectable disease.3 

Katz et al reported a median survival of 16 months after pal-

liative cholecystectomy in 13 patients with metastatic mela-

noma of the gallbladder.5 Two out of the three patients who 

had laparoscopic cholecystectomy later developed port site 

recurrence even if great care was taken to avoid dissemina-

tion of cancerous cells during surgery. Christou et al reported 

the successful management of a metastatic melanoma case 

with open cholestectomy and wedge resection.6 Martel et al 

reported a survival of 18 months at the date of the publication 

in a patient who underwent radical open cholecystectomy.7 

Giannini et al reported two patients with gallbladder metas-

tases from cutaneous melanoma survived at least 6 months 

after surgical excision.8 Although these data are limited, it 

appears that unresectable gallbladder melanoma has the worst 

prognosis. Surgical resection, if possible, is the key to a better 

outcome, even in disseminated cases. All these case reports 

were published before the era of the novel therapies.

An improved understanding of the molecular pathways 

in melanoma has given rise to new treatment options. 

Approximately 50% of melanomas have been found to 

carry BRAF mutations that lead to the constitutive activa-

tion of the MAP kinase/ERK signaling pathways.9 These 

signaling pathways regulate cell proliferation, differentia-

tion, and survival. Constitutively activated pathways result 

in melanoma tumorigenesis. The most common BRAF 

mutation involves a substitution of glutamate for valine 

Figure 3 peT scan before and after 5 months of targeted therapy.
Notes: Upper panel: there is a gallbladder mass with intense FDG activity, consistent with biopsy-proven melanoma. In addition, there are multiple FDG avid nodes scattered 
in the portocaval, pericaval, caval aortic space, right retrocrural regions, and the left periaortic regions. Lower panel: a PET scan after 5 months of treatment showed significant 
improvement in the metabolic activity and decrease size of the lymphadenopathy in the peripancreatic, periaortic, pericaval, aortocaval, and right retrocrural regions.
Abbreviations: FDG, fludeoxyglucose; MIP, maximum intensity projection; PET, positron emission tomography; PETAC, PET scan with attenuation correction.
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at codon 600 (BRAF V600E). The second most common 

mutation is BRAF V600K, substituting lysine for valine.9 

Phase III clinical trials have confirmed that inhibition of 

BRAF alone,10,11 or the combined inhibition of BRAF and 

its downstream target, MEK,12,13 results in robust response 

rates (from 48% to 68%) and improved the overall survival 

of patients with advanced or metastatic BRAF-mutant mela-

noma. The BRAF inhibitors dabrafenib and vemurafenib 

(Zelboraf; Genentech, Inc., South San Francisco, CA, USA) 

as single agents, and BRAF and MEK inhibitor combinations 

(dabrafenib/trametinib or vemurafenib/cobimetinib) have 

been approved for the treatment of metastatic BRAF mutant 

melanoma. While the benefit of adjuvant vemurafenib mono-

therapy was inconclusive,14 adjuvant dabrafenib/trametinib 

has been shown to reduce the risk of disease recurrence or 

death by 53% in stage III BRAF mutant melanoma and was 

approved by the Food and Drug Administration recently.15

Although promising, patients with mucosal (including 

gallbladder site) or ocular melanoma were always excluded 

from all the clinical studies. Unlike ocular melanoma, which 

does not express BRAF mutation, about 10% of mucosal 

melanoma cases have BRAF mutation.16 In the literature, 

Giannini et al reported a case in which BRAF/MEK inhibitors 

were used after surgical excision of gallbladder metastasis 

from cutaneous melanoma.8

Here we presented a case of presumed primary gallbladder 

melanoma. The patient was judged to have inoperable disease 

as a result of locally advanced disease with multiple lymph 

node metastases. The presence of a BRAF V600E mutation 

allowed preoperative treatment with BRAF/MEK inhibitors. 

The patient had an excellent response and was converted 

to a surgical candidate. To our knowledge, the complete 

pathological remission achieved with the use of BRAF/MEK 

inhibitors has not been previously reported in the literature of 

gallbladder melanoma. The impressive response suggests that 

presurgical targeted therapy may be combined with surgery 

to achieve long-term survival.

It is difficult to judge the efficacy of immunotherapy in 

this case due to the lack of a baseline PET scan before the 

immunotherapy. The fact that there was still significant tumor 

burden after three cycles of nivolumab is consistent with the 

observation that the onset of response to immunotherapy is 

usually slower than the targeted therapy. It is widely accepted 

that if tumor burden is high, or there is an urgent need to 

reduce tumor size, targeted therapy is preferred. Our patient 

also did not tolerate immunotherapy due to liver toxicity.

Conclusion
Malignant melanoma of the gallbladder is associated with 

an aggressive course and poor prognosis. Here we report our 

successful experience in managing a patient with primary 

gallbladder melanoma using a combination of BRAF and 

MEK inhibitors followed by surgical resection and achieved 

pathological complete remission. Targeted therapy may 

be used in combination with surgical resection to improve 

the outcome of patients with BRAF mutant gallbladder 

melanoma.

Disclosure
The authors report no conflicts of interest in this work.
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