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Abstract

Primary melanomas of the penis are extremely rare, account-
ing for 0.18% of all melanomas and less than 2% of all pri-
mary penile malignancies. We present a case of primary mu-
cosal melanoma of the penile urethra in an 82-year-old man. 
His partial penectomy revealed sheets of spindling and epi-
thelioid tumor cells with pale eosinophilic granular cytoplasm 
and indistinct cell borders, which invaded into the corpus 
spongiosum. Multi-foci of melanoma in situ were identified 
at the mucosal surface of the urethra meatus. Both posi-
tron emission tomography (PET) and magnetic resonance 
imaging (MRI) scan one month after the partial penectomy 
showed no evidence of metastatic disease. Five months later, 
an F18-fluorodeoxyglucose-PET/computed tomography scan 
demonstrated mildly increased F18-fluorodeoxyglucose avid-
ity along the ventral penis and a marked avidity of a right 
inguinal lymph node. Subsequent excision confirmed an ul-
cerated melanoma and a metastatic melanoma in one ingui-
nal lymph node, respectively. Molecular analysis revealed a 
unique BRAF c.1780G>A mutation, resulting in the D594N al-
teration, which is the first report in penile urethral melanoma. 
The patient was miserable from the first infusion of immuno-
therapy (Keytruda), and a PET scan showed that the tumor 
continued to grow, with extensive metastatic pulmonary dis-
ease leading to massive pleural effusion. Unfortunately, the 
patient died of disease 18 months after his first presentation.
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Introduction
Primary melanomas of the penis are extremely rare, ac-

counting for an estimated 0.18% of all melanomas and less 
than 2% of all primary penile malignancies.1,2 In the United 
Kingdom there were 58 patients with penile melanoma in a 
10-year period compared with 3,193 penile squamous cell 
carcinomas, with an incidence of 2.4 cases per 10,000,000 
men per year.3 It mainly occurs in elderly men in their sixth 
and seventh decades of life.4 Penile melanoma may arise 
from the epidermis (glans or shaft) or mucosa (meatus, dis-
tal urethra, or prepuce), more than half of which arise from 
the glans penis (55%), followed by the foreskin (28%), pe-
nile shaft (9%), and urethral meatus (8%).2,5 Clinically, le-
sions typically present as pigmented, occasionally ulcerated, 
macules, papules, or plaques with an irregular border. Pa-
tients with melanoma of the distal urethra or meatus may 
present with hematuria. The disease at an advanced stage 
is commonly seen, which may be partly attributed to de-
layed recognition, and thus a late diagnosis.6 The prognosis 
of penile melanoma is dismal, particularly in patients with 
ulcerated melanomas, a Breslow depth of 3.5 mm or greater, 
or a diameter greater than 15 mm. The stage is the most 
important prognostic factor impacting disease-free survival. 
The 2- and 5-year survival rates are reported as 61% and 
20%, respectively.3

In contrast to cutaneous sun-exposed melanomas, the 
v-Raf murine sarcoma viral oncogene homolog B1 (BRAF) 
V600E being the most common pathogenic mutation, mu-
cosal and anogenital melanomas usually lack BRAF muta-
tions and harbor KIT alterations. However, to the best of our 
knowledge, neither KIT mutations nor the BRAF V600E mu-
tation have been reported in primary penile melanomas.3,7 
Only one case of female urethral melanoma has shown a 
BRAF non-V600E mutation (D594G).8 Here, we present a 
case of primary penile urethral melanoma in an 82-year-old 
man with early local recurrence and inguinal lymph node 
metastasis 6 months after his initial surgery. The melanoma 
harbored a unique BRAF c.1780G>A mutation, resulting in 
the D594N alteration, and was negative for c-KIT and neuro-
blastoma ras viral oncogene homolog (NRAS) mutations. He 
died of disease 18 months after his first presentation due to 
rapid tumor progression.

Case report
An 82-year-old man with a history of coronary artery dis-
ease and noninvasive low-grade papillary urothelial carci-
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noma was evaluated for a slightly raised, well-demarcated, 
homogenously dark-brown plaque with irregular borders 
at the penile urethral meatus. An excisional biopsy, which 
was performed at another hospital, showed a melanoma 
in situ, extending to the lateral margin. However, the der-
matologist was concerned about an invasive disease and 
recommended a partial penectomy. His partial penectomy 
specimen grossly showed a dark mass located at the penile 
urethra, measuring 1.7 cm in the greatest dimension (Fig. 
1a, b). Histological examination revealed sheets of spindling 
and epithelioid tumor cells with pale eosinophilic granular 
cytoplasm and indistinct cell borders (Fig. 1c–e) invading 
into the corpus spongiosum. Significant intra- and extra-
cytoplasmic dark brown pigmentations were present. Multi-

ple foci of melanoma in situ were identified at the mucosal 
surface of the urethra meatus (Fig. 1c). Lymphovascular 
(Fig. 1f) and perineural invasion were obvious. Mitotic fig-
ures were readily observed, with a rate of 6 mitoses/mm2. 
Penectomy surgical margins were negative. Both positron 
emission tomography (PET) and magnetic resonance imag-
ing scan one month after the partial penectomy showed no 
evidence of metastatic disease. However, another surveil-
lance of an F18-fluorodeoxyglucose-PET/computed tomog-
raphy scan five months later demonstrated mildly increased 
F18-fluorodeoxyglucose avidity along the ventral penis 
without a discrete lesion and a marked avidity of a right 
inguinal lymph node, which was suspicious for metastasis. 
A subsequent physical examination revealed a new 5-mm 

Fig. 1.  Images of the partial penectomy specimen. The tumor grossly showed a dark, well-demarcated cut surface and was located at the penile urethral meatus (a), 
which was confirmed microscopically (b, 40× magnification). Melanoma in situ was identified (c, 100× magnification). A sheet or nests of tumor cells exhibited a spindled 
and epithelioid appearance and intermixed with deep brown pigmentation (d and e, 100× magnification). Lymphovascular invasion was seen (f, 100× magnification).
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ulcerated, pigmented lesion on the distal penile shaft, which 
prompted a fine-needle aspiration of the inguinal lymph 
node, revealing numerous clusters of atypical cells with 
abundant pale cytoplasm and enlarged nuclei with irregular 
nuclear contours and hyperchromasia (Fig. 2a). Significant 
dark brown pigmentations were present in the background 
as well. Subsequently, an inguinal lymph node dissection 
was performed and confirmed metastatic melanoma in one 
of eight inguinal lymph nodes, with extranodal extension 
and partial tumor regression-related changes (Fig. 2b). Si-
multaneous excision of the new distal penile shaft lesion 

demonstrated an ulcerated melanoma extending to the base 
of the specimen (Fig. 2c–f). The tumor cells showed patchy 
CD117 immunoreactivity and were negative for BRAFV600E 
by immunohistochemistry, while later molecular analysis 
via multiplex polymerase chain reaction revealed a BRAF 
c.1780G>A mutation, resulting in the D594N alteration, and 
no c-KIT or NRAS mutations were detected. The one-month 
follow-up PET/magnetic resonance imaging scan showed no 
evidence of recurrent disease. Immunotherapy (Keytruda) 
was administered. However, the patient was miserable from 
the first infusion. Another PET scan showed that the tumor 

Fig. 2.  Images of the metastatic lymph node and recurrent melanoma specimen. A fine-needle aspiration of the inguinal lymph node showed numerous clusters 
of atypical cells with abundant pale cytoplasm and enlarged nuclei with irregular nuclear contours and hyperchromasia (a, 100× magnification). An inguinal lymph node 
showed metastatic melanoma, with extranodal extension and partial tumor regression-related changes (b, 40× magnification). Excision of the new distal penile shaft 
lesion demonstrated an ulcerated melanoma extending to the base of the specimen (c, 40× magnification), without melanoma in situ (d, 100× magnification). A sheet 
or nests of tumor cells exhibited a spindled and epithelioid appearance intermixed with deep brown pigmentation (e, 100× magnification). In transit melanoma was 
identified (f, 20× magnification), showing a similar morphology and supported by Mart-1 immunohistochemical (insets in f, 400× magnification).
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continued to grow and that there was extensive metastatic 
pulmonary disease, leading to massive pleural effusion. Un-
fortunately, the patient died of disease 18 months after his 
first presentation.

Discussion
Primary melanoma of the penis is rare, accounting for only 
0.1-0.2% of all extracutaneous, extraocular melanomas,6,9 
and may arise from the epidermis or mucosa, which may 
be difficult but is important to distinguish both clinically and 
histologically.6 Primary mucosal melanomas of the penile 
urethra are exceedingly rare, and only sparse cases have 
been reported in case reports or small series; they are most 
commonly located at the distal urethra, including the fossa 
navicularis and urethral meatus.6,10 In our case, melanoma 
was located at the urethral meatus, with multiple foci of mel-
anoma in situ identified at the mucosal surface of the urethra 
meatus, which was consistent with primary mucosal mela-
noma of the penile urethra. Published data on primary penile 
mucosal melanomas are sparse. A Dutch study of 66 patients 
in 2007 with primary mucosal penile melanoma, including 19 
Dutch patients and 47 patients from the literature, conclud-
ed no significant effect on survival with a comparable tumor 
thickness, and the overall 2- and 5-year survival rates were 
63% and 31%, respectively.6 Similarly, the estimated 5-year 
cancer-specific survival rate was 45% based on 31 patients 
with primary urethral melanomas, including only two males 
diagnosed at Memorial Sloan Kettering Cancer Center from 
1986 to 2017.11 All patients with nodal and/or distant metas-
tases at presentation in the Dutch study died within 2 years.6 
Our patient quickly developed local recurrence and regional 
metastasis and died of disease 18 months after his first pres-
entation.

Melanomas of nonsun-exposed sites as a group, including 
mucosal membranes, exhibit distinct clinicopathological and 
molecular characteristics. Patients with melanoma of sun-
protected locations are more likely to have older age of on-
set, and the tumor usually shows a broad radial growth phase 
with prominent lentiginous growth as well as the lack of a pre-
cursor nevus.12 Most patients with urethral melanomas are 
women, 60% in a total of 150 reported patients13 and 84% 
in a Surveillance, Epidemiology, and End Results (SEER)-
based study.14 Furthermore, molecular analysis of melano-
mas from nonsun-exposed areas displays unique molecular 
alterations from those of sun-exposed sites. A lower over-
all mutational burden but a higher number of chromosomal 
aberrations was seen in mucosal melanomas compared to 
their cutaneous counterpart.15,16 A BRAF mutation has been 
rarely found in mucosal melanomas (0-11% of patients),17,18 
whereas it has been seen in ∼50% of cutaneous melanomas, 
among which the BRAF V600E mutation was indicated as the 
most recurrent and therapeutically best-targetable gene al-
teration. In 31 patients with urethral melanomas treated at 
Memorial Sloan Kettering Cancer Center from 1986 to 2017, 
BRAF mutations were absent; however, a higher frequency 
of TP53 mutations compared to cutaneous and vulvar/vagi-
nal melanomas using the Memorial Sloan Kettering sequenc-
ing platform (MSK-IMPACT) and polymerase chain reaction-
based sequencing of specific hotspots in BRAF, KIT, and/or 
NRAS was observed.11 A study of 24 female patients with 
urogenital tract melanomas from the Netherlands revealed 
more prevalent NRAS mutations (4/24, 21%) than KIT muta-
tions (1/24, 4%) as well as the absence of BRAF mutations 
by Sanger sequencing analysis for the detection of oncogenic 
mutations in exons 9, 11, 13, and 17 of KIT, exons 2 and 3 
of NRAS, and exon 15 of BRAF.19 In primary penile melano-

mas, neither KIT nor BRAF mutations have been reported,3,7 
and only one case of female urethral melanoma has shown 
a BRAF non-V600E mutation (D594G).8 Meanwhile, in their 
study of five penile melanomas located on the glans penis or 
between the glans penis and prepuce, Omholt et al. showed 
that one patient had a BRAF c.A1781G mutation resulting in 
D594G, one patient had KIT c.1722insACA, 1723_1731del9 
mutations, and one patient had an NRAS c.G38A mutation.7 
In contrast, Oxley et al. demonstrated that none of the 12 
penile melanomas in their study, 3 of which were urethral 
melanomas, showed either KIT or BRAF V600E mutations by 
Sanger sequencing and pyrosequencing, respectively.3 Our 
case harbored a unique BRAF mutation, c.1780G>A muta-
tion, resulting in the D594N alteration, which is located with-
in the protein kinase domain and leads to impaired BRAF 
kinase activity, subsequently activating Erk signaling through 
CRAF in cell culture20 and having a decreased transform-
ing ability compared to wild-type BRAF in one of two cell 
lines in culture.21 Therefore, D594N is predicted to confer 
a loss of function to the BRAF protein, which is classified 
as class III BRAF mutations. This class of BRAF-mutant ki-
nase activity is impaired or dead; and, in contrast to activat-
ing BRAF mutants, such as BRAF V600E, they function in a 
RAS-dependent manner and are sensitive to ERK-mediated 
feedback.20 A recent study has demonstrated that non-V600 
BRAF mutations confer sensitivity to combined Dabrafenib 
and Trametinib therapy using lung tumor cell lines.22 Emerg-
ing evidence suggests that colorectal cancer patients with 
class III BRAF mutations may benefit from EGFR blockade 
in combination with chemotherapy.23 In a recent study on 
the clinical significance of kinase-impairing mutations in-
volving BRAF codons 594 and 596 (n = 160), the authors 
concluded that BRAF D594/G596-mutated tumors occurred 
more frequently in mucosal melanomas (53.8%) and that 
patients with BRAF D594/G596 mutations had longer overall 
survival (OS) times (median OS: 45 months) compared to 
patients with BRAF V600E mutations (n = 752, median OS: 
25 months).24 However, the mucosal sites were not speci-
fied; therefore, it is not clear if there was any penile urethral 
melanoma included in their study. True associations between 
BRAF-mutated melanomas and histologic subtype, tumor 
behavior, therapeutic prediction, and patient prognosis have 
not yet been fully established.

KIT aberrations are more prevalent among patients with 
mucosal melanomas, including in the urethra, compared to 
patients with cutaneous melanomas. In a study of 66 mu-
cosal and acral melanomas, KIT alterations were found in 
15 of 38 (39%) mucosal melanomas as well as in 10 of 28 
(36%) acral melanomas,25 whereas NRAS mutations oc-
curred in approximately 17% of primary mucosal melano-
mas.26 Interestingly, oncogenic mutations in KIT K642E and 
N566D were concurrent with amplifications in three primary 
mucosal melanomas.25 Another study of 75 mucosal mela-
nomas analyzed using targeted next generation sequencing 
covering 29 known recurrently mutated genes detected KIT 
and BRAF mutations in 7.0% and 8.4% of tumor samples, re-
spectively. In the same study, NF1 and RAS mutations were 
identified as the most frequent driver alterations, occurring 
in 18.3% and 16.9% of tumors.27 However, contrasting data 
also have been reported. None of 12 patients with penile 
melanomas in the United Kingdom showed KIT mutations.3 
In addition, KIT overexpression was observed in approxi-
mately 3% of all melanomas,28 and KIT immunoreactivity 
was seen in KIT-mutated and/or -amplified mucosal and 
acral melanoma.25,29–31 In our case, patchy positivity of KIT 
expression in tumor cells was seen, despite no KIT mutations 
detected in our patient, which may indicate KIT amplification 
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might be present. However, KIT amplification was not tested. 
To date, there is a paucity of available molecular data for 
primary penile urethral melanomas.

Clinically, the stage of primary penile melanoma depends 
on its pathologic stage in combination with evidence for 
metastatic disease. The most recent edition of the Ameri-
can Joint Committee on Cancer includes the following unfa-
vorable histologic prognostic features: increasing diameter of 
the tumor, lymph node and distant metastases, in-transit or 
microsatellite deposits, increasing Breslow depth, ulceration, 
lymphovascular invasion, and increasing mitotic rate.6,32 
Some authors have reported that in penile melanoma, tumor 
diameters of up to 15 mm may be of clinical prognostic im-
portance.6 Moreover, the presence of tumor-infiltrating lym-
phocytes appears to be associated with a favorable progno-
sis.28 In order to evaluate the extent of tumor involvement 
prior to surgical treatment, a 2020 review by a consensus 
group in the United Kingdom proposes that the staging in-
cludes magnetic resonance imaging of a pharmacologically 
induced erect penis to detect the proximity of the lesion to 
the distal corpus cavernosum as well as cysto-urethroscopy 
if there is urethral or per-meatal involvement.10 Given the 
rarity of urogenital melanomas, particularly primary penile 
urethral melanoma, there is limited evidence-based medicine 
to guide the management of patients. Surgical excision (wide 
local excision, partial or total penectomy, depending on the 
size and depth of the lesion) is the initial treatment of choice. 
Unfortunately, wide excision often comes with a significant 
impairment on the patient’s quality of life.

Therapeutically, the role of adjuvant immunotherapy in 
cases of metastatic disease is unclear. Although recent ad-
vances in the treatment of advanced cutaneous melanoma 
using checkpoint inhibitors (e.g., anti-CTLA-4 or anti-PD-1 
antibodies) have greatly improved patient prognosis, the 
efficacy of these medications in mucosal melanomas is not 
known. A large 2018 study of 229 patients with metastatic 
mucosal melanoma found that the response rates of mucosal 
melanoma to immunotherapy were, on average, slightly 
lower than that to chemotherapy (11.9% vs. 14.1%, respec-
tively).9 However, the overall survival of patients treated with 
immunotherapy was longer than that of patients treated with 
chemotherapy (15.9 months vs. 8.82 months, respectively).9 
Furthermore, there is at least one report of the successful 
use of the KIT inhibitor imatinib in a patient with metastatic 
penile melanoma with double KIT-mutated disease.10 These 
data suggest a potential role for immunotherapy in the man-
agement of metastatic mucosal melanoma.

Conclusion
In summary, we report a case of an extremely rare primary 
penile urethral melanoma in an 82-year-old man harboring 
the BRAF c.1780G>A mutation, resulting in the D594N al-
teration, by multiplex polymerase chain reaction. This patient 
had a dismal prognosis. More research on the clinicopatho-
logical and molecular features of primary mucosal melanoma 
of the penile urethra, a rare but aggressive form of mucosal 
melanoma, is needed to determine the outcomes and best 
practices for management.
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