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Abstract

Malignant melanoma (MM) is a tumor that usually occurs in the skin, 
but this malignant tumor can also develop in extracutaneous tissues, 
including urogenital tissues. In regard to MM occurring in urogenital 
tissues, bladder origin is common but renal primary MM is extremely 
rare. In the Department of Emergency and Urology at Gifu Munici-
pal Hospital, a tumor of the right kidney was detected in a computed 
tomography scan to determine the cause of severe pain in the lower 
extremities of a 45-year-old Japanese woman. With the clinical diag-
nosis of renal cell carcinoma, resection of the right kidney was per-
formed under laparoscopy. The cut surface of the tumor encapsulated 
by a thick fibrous capsule was dark brown, and the tumor cells with 
large nuclei, large nucleoli, acidophil cytoplasm, and numerous mela-
nin granules showed papillary, solid, or alveolar growth. Immunohis-
tochemically, the tumor cells were positive for Melan A and human 
melanoma black 45 (HMG45) but negative for transcription factor E3 
(TFE3), transcription factor EB (TFEB), cytokeratin 7 (CK7), car-
bonic anhydrase 9 (CA9), and AEl/AE3. We conducted careful and 
detailed examinations, including an association of the patient’s medi-
cal history, but there were no indications for tumors, particularly MM, 
in any organs. Therefore, she was ultimately diagnosed with primary 
kidney MM.
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Introduction

Malignant melanoma (MM) is an aggressive and highly meta-
static disease. MM is a tumor arising from melanocytes [1-5], 
which are dendritic cells that migrate from the neuroectoderm 
to lodge at the base of the epidermis and in other epithelial 
sites, including the gastrointestinal tract, vagina, and eye. 
MM commonly occurs in the epidermis (cutaneous MM), but 
it can occur in tissues other than skin (extracutaneous MM). 
Mucosal MM is reported to account for 1.3% of all MM, and 
develops in non-sun-exposed regions, including the mucous 
membranes of the respiratory, gastrointestinal, and genitou-
rinary tracts [6-8]. Among genitourinary tissues, MM of the 
bladder is more frequent than that of other sites, whereas 
kidney primaries are extremely rare [3]. A histopathological 
examination is required when MM is suspected. In addition, 
mutation testing is recommended, particularly for the BRAF 
V600 mutation [9-11].

We herein report an extremely rare case of primary MM of 
the kidney and discuss the possible precursor cells of mucosal 
MM in the kidney.

Case Report

A 45-year-old woman, with multiple uterine myomas and a 
herniated disc visited the Emergency Department because of 
severe leg pain. Contrast-enhanced computed tomography 
(CT) of the abdomen and pelvis revealed a tumor in the lower 
pole of the right kidney (Fig. 1).

After a close examination, laparoscopic right nephrec-
tomy was performed due to the diagnosis of renal cell carci-
noma. No further therapeutic regimen was applied. No post-
operative incidents occurred, and the patient was discharged 
after 9 days.

Pathological findings

Grossly, a tumor (7 cm in diameter) in the right kidney had 
a dark-brown split, suggesting degeneration and necrosis of 
the tumor (Fig. 2). Histologically, the tumor was well de-
marcated by a thickened fibrous capsule (Fig. 3a). Papillary 
growth of tumor cells with spongiotic or eosinophilic cyto-
plasm and prominent nucleoli was observed. They possessed 
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Figure 2. Grossly, the cut surface of the tumor (7 cm in diameter), surrounded by a dashed line, was dark brown in color. The 
distance between the tumor and the renal pelvis is 1 cm (scale bar (black): 10 mm).

Figure 1. Computed tomography scan revealed a tumor (arrows) in the lower pole of the right kidney: (a) axial and (b) coronal 
view.
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a dark-brown pigment in their cytoplasm (Fig. 3b). There was 
no evidence of vascular or lymphatic invasion. Immunohis-
tochemistry revealed that the tumor cells were positive for 
Melan A (Fig. 4a), human melanoma black 45 (HMB45) (Fig. 
4b), and soluble 100 protein (S-100) (Fig. 4c) but negative for 
transcription factor E3 (TFE3) (Fig. 5a), transcription factor 
EB (TFEB) (Fig. 5b), cytokeratin 7 (CK7) (Fig. 5c), carbonic 
anhydrase 9 (CA9) (Fig. 5d), and AE1/AE3.

Differential diagnoses

Possible differential diagnoses include TFEB-translocated re-
nal cell carcinoma and kidney metastasis of MM that develops 
in other organs. However, immunohistochemical findings did 
not support TFEB-translocated renal cell carcinoma. In this 
case, melanoma cells were immunohistochemically negative 
for BRAF V600 (data not shown). In addition, our detailed 
systemic search, including radiographic and physical exami-
nations, revealed no involvement of other organs, including 
the skin. The tumor cells did not show sarcomatous change 
and rhabdoid alteration. Therefore, the final diagnosis was a 
primary MM of the kidney. The patient has been free from 
recurrence of any tumor tissue observed for 1.5 years postop-
eratively and is still alive.

Discussion

MM is a malignant neoplasm arising from melanocytes, which 
are pigment-producing cells derived from neural crest cells. 
Neural crest cells migrate to their final destinations in the skin, 
uveal tract, meninges, digestive tract, and urogenital tissues. 
Most melanocytes are found at the epidermal-dermal junction 
of the skin. Therefore, cutaneous MMs develop when DNA 
damage to the skin cells is unrepaired. Unrepaired DNA dam-
age is often caused by ultraviolet radiation from sunlight or 
tanning beds and triggers genetic mutations.

Extracutaneous MMs include mucosal, ocular, and lep-
tomeningeal MMs. Mucosal MM (extracutaneous MM) is a 
rare and aggressive tumor, accounting for about 1% of all mela-
nomas diagnosed. According to the data from the North Amer-
ican Association of Central Cancer Registries, extracutaneous 
MMs represent only 5% of all MMs, with approximately 70% 
being ocular and other mucosal subtypes [3]. Extracutaneous 
MMs tend to affect older patients and are often detected at an 
advanced stage, with a worse prognosis than cutaneous MMs. 
The etiology and pathogenesis of extracutaneous MMs are not 
exactly known [3, 12], although several driver mutations have 
been reported in mucosal MM [13]. They are characterized by 
an aggressive phenotype with a poor prognosis and low re-
sponse rate to approved treatments. Six cases of primary MM 

Figure 3. (a) Histologically, a tumor was demarcated by the thick fibrous capsule (double-headed arrow) (hematoxylin and eosin 
stain, scale bar: 200 µm, original magnification: × 40). (b) The tumor cells with large nucleoli and abundant melanin granules in 
acidophilic cytoplasm showed papillary, solid, and/or alveolar growth patterns (hematoxylin and eosin stain, scale bar: 20 µm, 
original magnification: × 400). MM: malignant melanoma; Nl: normal renal tissue.

Figure 4. Immunohistochemical examination indicated positivity for (a) Melan A, (b) HMB45, and (c) S-100 in the tumor cells 
(scale bar: 20 µm, original magnifications: × 400). HMB45: human melanoma black 45; S-100: soluble 100 protein.
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of the kidney have been reported in the English literature since 
1988 (Table 1) [14-19]. Among these, two cases developed in 
the renal pelvis. As listed in Table 1 [14-19], the prognosis of 
primary renal MMs, including the present case, is good, irre-
spective of the therapeutic options. In our case, the renal MM 
was well demarcated by a thick fibrous capsule, and there was 
no vascular/lymphatic invasion, suggesting a good prognosis. 
No precursor cells for mucosal MM in the kidney have been 
described in the reported cases (Table 1) [14-19].

Regarding the differential diagnosis in this case, primary 
and metastatic cases should first be determined through an 
analysis of the medical history and detailed physical examina-
tions. This would enable a final diagnosis based on the charac-

teristic histomorphology and immunohistochemical markers. 
In the present case, we could not detect any MMs in tissues 
other than the resected kidneys. Immunohistochemically, we 
excluded TFE3/TFEB-translocated renal cell carcinoma [20] 
in this case.

An early diagnosis and appropriate surgical treatment can 
prolong the patient’s survival. As shown in Table 1 [14-19], 
treatments in reported cases of primary renal MM include total 
or partial resection of kidney with or without lymphadenec-
tomy, chemotherapy, and adjuvant immunotherapy.

Considering the lack of effective therapies and the poor 
outcome of MM, BRAF V600E or c-KIT mutations were deter-
mined routinely in cases of metastatic mucosal melanoma, as 

Table 1.  Cases of Primary Malignant Melanoma in the Kidney

Authors, year Tumor size (cm) Age, years/sex Treatment Follow-up
Frasier et al, 1988 [15]a 5 × 4 × 3 37/male TRK and AI 22 months
Fujimoto et al, 1995 [14] 2.5 × 2 54/female PRK and CHT 44 months
Tajima et al, 1997 [16] 3 - 3.5 74/female TRK 2 years and 3 months
Bayazit et al, 2002 [17] 7 - 8 37/male TRK and LY 1 year
Tasdemir et al, 2011 [18] 4.5 67/male TRK 2 weeks (the patient refused CHT)
Liapis et al, 2016 [19]a 2.5 × 2.2 × 2 35/male CHT 6 months
Present case 7 45/female TRK 18 months

aMalignant melanoma developed in the renal pelvis. TRK: total resection of kidney; PRK: partial resection of kidney; LY: lymphadenectomy; CHT: 
chemotherapy; AI: adjuvant immunotherapy.

Figure 5. Immunohistochemistry indicated negativity of tumor cells for (a) TFE3, (b) TFEB, (c) CK7, and (d) CA9 (scale bar: 
20 µm, original magnifications: × 400). TFE3: transcription factor E3; TFEB: transcription factor EB; CK7: cytokeratin 7; CA9: 
carbonic anhydrase 9.
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c-KIT mutation was the most frequent driver mutation in mu-
cosal MM. Atypical BRAF mutations are also more frequent in 
mucosal MM. Advances in genomic analyses have accelerated 
the use of new molecular-targeted drugs (imatinib, dabrafenib 
or trametinib) [21-23]. However, this case was immunohis-
tochemically negative for BRAF V600E. Recent therapeutic 
approaches, including targeted therapy and immunotherapy, 
have improved the prognosis and outcome of patients with 
MM. BRAF is one of the most frequently mutated oncogenes 
in melanoma [24]. The most frequent oncogenic BRAF muta-
tion is a single point mutation at codon 600 (mostly V600E), 
which causes constitutive activation of the BRAF/MEK/ERK 
(MAPK) signaling pathway. Therefore, mutated BRAF has be-
come a useful target for molecular therapy, and BRAF kinase 
inhibitors have shown promising results. However, several re-
sistance mechanisms invariably develop, leading to therapeu-
tic failure [25]. Next-generation immunotherapies and immu-
nomodulators, including tumor infiltrating lymphocytes (TIL), 
high-dose interleukin (IL)-2, lymphocyte-activation gene-3 
(LAG-3), DNA vaccine (EVX-3), and natural killer (NK) cell-
based immunotherapy, may represent the latest breakthroughs 
in the treatment of melanoma. Additional studies may contrib-
ute to the identification of novel drug targets and synergistic 
drug combinations to expand the treatment options and opti-
mize clinical outcomes [13].

Compared to cutaneous MMs, mucosal MMs have several 
distinct features. Mucosal MMs generally develop in elderly 
patients, with a median age of 70 years old at the diagnosis, as 
opposed to 44 years in cutaneous MMs. At present, no clear 
predisposing factors have been identified for mucosal MMs. In 
contrast to cutaneous MMs, which are more common in men 
than in women, mucosal MMs are more prevalent in wom-
en than in men, with a male-to-female ratio of 0.54 [3]. The 
higher prevalence of mucosal MMs in the female population 
is due to the frequency of vulvovaginal MM. Importantly, ap-
proximately 40% of mucosal MMs are amelanotic and 20% 
are multifocal, compared with just 10% and 5% for cutaneous 
MMs, respectively [14]. Mucosal MMs are often diagnosed 
late, and this is associated with poor outcomes, in contrast to 
cutaneous MMs (5-year overall survival rate of 25% compared 
to 81%) [14]. As summarized in Table 1 [14-19], six cases 
of primary renal MM (mean age 50.7 years, 67% male) have 
been reported. Over a median follow-up of 18.8 weeks was 
reported, as shown in Table 1 [14-19]. In this case which we 
followed over 18 weeks, a mucosal MM in the kidney was 
surrounded with a thick fibrous capsule and the invasion to 
the capsule and vessels were absent. Also, we did not find any 
lesions suspected of malignancy either primary or metastatic. 
Therefore, we decided against further treatment for the patient.

To diagnose primary kidney MM, it is important to ex-
clude secondary MM in the kidney. The majority of metastatic 
renal MM must be small and multiple nodules, while primary 
kidney MM must form large tumor masses.

Conclusions

We encountered an extremely rare case of MM of the kidney 
that ultimately presented as a primary tumor. The tumor was 

found incidentally in a 45-year-old woman, with no history of 
melanoma who presented with an asymptomatic solitary renal 
mass. If MM is suspected based on the presence of melanin 
pigment and nuclear findings, a diagnosis should be made 
using immunohistochemistry. It is also essential to carefully 
differentiate between MM and metastatic MM, as biological 
alterations are different between both.
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