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Histomorphologic spectrum of BAP1
negative melanocytic neoplasms in
a family with BAP1-associated cancer
susceptibility syndrome

Background: Multiple BAP1 negative melanocytic neoplasms are
a hallmark of familial cancer susceptibility syndrome caused by
BAP1 germline mutation. The syndrome is characterized by
increased incidence of renal cell carcinoma, mesothelioma,
cholangiocarcinoma, cutaneous and uveal melanoma and some
other neoplasms.
Methods: We report histomorphologic characteristics of six
cutaneous melanocytic neoplasms with loss of BAP1 expression in
two members of a family with BAP1-associated cancer
susceptibility syndrome.
Results: The neoplasms were dermal melanocytic nevi
characterized by a proliferation of large epithelioid (spitzoid)
melanocytes, and adipocytic metaplasia. Nuclear
pseudoinclusions and multinucleated melanocytes were present
in most neoplasms. In two of the cases, a nodular melanoma was
found associated with a dermal nevus. None of the melanomas
recurred or metastasized after 6 and 3 years of follow up.
Conclusions: We report two new cases of melanoma arising in a
BAP1-deficient melanocytic nevus in the setting of familial tumor
predisposition syndrome. Adipocytic metaplasia and nuclear
pseudoinclusions may be additional morphologic clues to a
BAP1-deficient nevus. It remains to be seen whether these
features are more common in familial than sporadic lesions.
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Zlatko Marušić1, Marija Buljan2

and Klaus J. Busam3

1Ljudevit Jurak Department of Pathology,
Clinical Hospital Center “Sestre milosrdnice”,
Zagreb, Croatia,
2Department of Dermatology, Clinical
Hospital Center “Sestre milosrdnice”, Zagreb,
Croatia, and
3Department of Pathology, Memorial Sloan
Kettering Cancer Center, New York, NY, USA

Klaus Busam, MD,
Department of Pathology, Memorial
Sloan-Kettering Cancer Center, 1275 York
Avenue, New York, NY, USA
Tel: +212 639 5905
Fax: +212 717 3203
e-mail: busamk@mskcc.org

Accepted for publication April 8, 2015

In 2011, Wiesner et al.1 reported a novel famil-
ial cancer susceptibility syndrome caused by
germline mutations in BAP1, a tumor suppressor
gene located on 3p21. Family members affected
by the mutation tend to develop characteristic

melanocytic neoplasms, along with several
types of malignant tumors, most notably pleu-
ral mesothelioma, uveal melanoma and clear
cell renal cell carcinoma.2–5 BAP1-deficient
cutaneous proliferations (also referred to as
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Spectrum of BAP1-deficient lesions

Fig. 1. Clinical findings. A) Circumscribed raised erythematous papule (case 4). B) Nodular lesion with irregular and ill-define
central bluish gray discoloration surrounded by erythema and vascular ectasia (case 5).

‘Wiesner nevus’) are typically composed of
predominantly intradermal nodular prolifer-
ations of large epithelioid cells with enlarged
round to oval nuclei and abundant cytoplasm.6

Many of these lesions are associated with a
conventional (often small congenital) nevus
remnant in the setting of a combined nevus.
Many BAP1-deficient nevi/tumors have, in
the meantime, also been found to occur in a
sporadic setting.7

We report a series of six cutaneous melanocytic
neoplasms with loss of BAP1 expression in a
Croatian family with a history of mesothelioma,
renal cell carcinoma, melanoma and cholangio-
carcinoma. Our cases illustrate the morphologic
spectrum of BAP1-deficient melanocytic tumors
in families with tumor predisposition syndrome
and document some previously unreported

histopathologic features. We also provide doc-
umentation of two longstanding Wiesner nevi
which progressed to melanoma.

Material and methods
Histopathology
Specimens were fixed in 4% buffered formalin,
routinely processed and embedded in paraffin.
Sections of 4 mm thickness were stained rou-
tinely with hematoxylin and eosin for micro-
scopic evaluation.

Immunohistochemistry
We assessed expression of BAP1 (clone C-4,
1 : 50 dilution; Santa Cruz Biotechnology, Inc.,
Santa Cruz, CA, USA) and BRAFV600E (clone

Fig. 2. A family tree indicative of BAP1-associated tumor predisposition syndrome.
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Marušić et al.

VE1, 1 : 100 dilution; Spring Bioscience, Pleasan-
ton, CA, USA) by immunohistochemistry (IHC).
IHC was performed with an automated IHC sys-
tem (Ventana BenchMark XT; Ventana Medical
Systems, Inc., Tucson, AZ, USA) using an alka-
line phosphatase method and a red chromogen,
according to the manufacturer’s instructions.
For BAP1 expression, nuclei of keratinocytes,
fibroblasts and lymphocytes served as internal
controls.

Results
Clinical history
Cutaneous lesions from a father and his daugh-
ter were reviewed. At the time of clinical
examination the father was 81-years old (patient
A), the daughter 52-years old (patient B). Begin-
ning in the second decade of life, both of them
progressively developed well-circumscribed,
dome-shaped, skin-colored papules measuring
up to 1 cm in size (Fig. 1). Clinical history of
patient A included several previous cutaneous
basal cell carcinomas and a superficial spreading
malignant melanoma (slides not available for
review). There were several types of malignant
neoplasms in patients’ first kin family mem-
bers, including pleural mesothelioma, renal
carcinoma, cholangiocarcinoma, cutaneous
melanoma and leukemia (family tree is shown
in Fig. 2). Sentinel lymph node mapping was
performed for both melanomas. Sentinel lymph
node biopsy was negative. Both patients are alive
and well without recurrence or metastasis 6 and
3 years after the diagnosis, respectively.

Histopathologic findings
Six melanocytic neoplasms (three from each
patient) were evaluated. A summary of clinical
and pathologic findings is shown in Table 1.
There was an equal distribution of tumors in the
trunk, the lumbar region and the upper extrem-
ity (2/6, respectively). Tumor size spanned from
3 to 11 mm.

The neoplasms were characterized by a pre-
dominantly intradermal melanocytic prolifera-
tion. Cytologically, there was a predominance
of large epithelioid melanocytes with enlarged
nuclei and abundant pink cytoplasm. Multin-
ucleated melanocytes were seen in five of six
cases. A sparse lymphocytic infiltrate was seen in
two of six cases, one nevus was associated with
numerous tumor-infiltrating lymphocytes. Five
of six nevi contained melanocytes with nuclear
pseudoinclusions, some of which were associated Ta
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Fig. 3. A) Symmetrical dermal melanocytic tumor with adipocytic metaplasia. B) Epithelioid melanocytes with enlarged nuclei. C)
Tumor cells with abundant, ‘glassy’ cytoplasm. D) Melanocytes with nuclear pseudoinclusions, some with melanin pigment.

with melanin pigment. All nevi displayed focal
adipocytic metaplasia (Fig. 3).

In two cases a primary intradermal nodular
melanoma was found in midst of a nevus. There
was no junctional component. The larger tumor
(father) measured 4.5 mm in thickness, had
a tumor mitotic rate of 10/mm2 and lacked
ulceration. The smaller melanoma (daughter)
was 2.5 mm in thickness, had a mitotic rate
of 3/mm2 and also lacked ulceration (Figs. 4
and 5). All lesional melanocytes in six tumors
expressed BRAFV600E. The large epithelioid
melanocytes lacked nuclear expression of BAP1
protein (Fig. 5C). The melanomas displayed the
same immunohistochemical features.

Discussion
Melanocytic nevi with a population of large
BAP1-deficient epithelioid melanocytes have
also referred to as Wiesner nevus. They represent
a morphologically distinct subset of acquired
(spitzoid) melanocytic nevi. They were origi-
nally reported in members of families with BAP1
germline mutation.1 A number of malignant
neoplasms have been ascribed to the familial
cancer susceptibility syndrome caused by BAP1
germline mutation, including mesothelioma,2

renal cell carcinoma,3 uveal melanoma,4,5
cholangiocarcinoma,6 cutaneous melanoma1

and other malignancies. Inactivation of BAP1 by
somatic mutation has been reported in as many
as 15% of all clear cell renal cell carcinomas,7
23% of malignant pleural mesotheliomas8 and
84% of metastasizing uveal melanomas.9

Following the original report of lesions in
families with germline mutations, the clini-
cal spectrum of BAP1-negative nevi has been
expanded to sporadic cases. Wiesner et al.10

reported a series of nine atypical Spitz tumors
(AST) with loss of BAP1 expression, accompa-
nied by BRAF mutation in eight of nine cases.
Busam et al.11 showed combined lesions of
BAP1-deficient epithelioid cell nevi associated
with more conventional nevi.

While the there is a strong association between
BAP1-deficiency and the phenotype of large
epithelioid spitzoid cytology, there are excep-
tions. Not all large epithelioid Spitz tumors
lack BAP1 expression. Similarly, BAP1-deficiency
is not restricted to large epithelioid cells. Yeh
et al.12 for example, recently reported a blue
nevus-like melanoma with BAP1-deficiency.

Recognizing BAP1 deficient melanocytic
tumors is relevant, if they occur as multiple
lesions, because they are likely associated with a
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Fig. 4. Melanoma associated with an intradermal nevus. A) Nodule of melanoma with adjacent nevus; the melanocytic nevus displays
adipocytic metaplasia. B) Comparison of melanoma and melanocytic nevus. The melanoma cells are larger and associated with
hemorrhage. C) Sheet-like architecture in melanoma. D) Mitoses in melanoma cells.

Fig. 5. BAP1-deficient melanoma associated with a BAP1-deficient melanocytic nevus. A) Nodular melanoma (patient A) with
adjacent intradermal melanocytic nevus (scanning magnification). B) The nevus is associated with a lymphocytic infiltrate. C)
Immunohistochemistry for BAP1, inset: admixed lymphocytes retain nuclear expression of BAP1, while melanoma cells show lack
of expression.
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germline mutation that may imply a tumor pre-
disposition syndrome. Affected family members
may benefit from cancer screening, early detec-
tion and potential therapeutic options in the
future.13 A combination of microscopic fea-
tures has been proposed for a classic Wiesner
nevus1,10–12,14: a nodular expansile prolifera-
tion of large epithelioid spitzoid melanocytes
in the dermis. The large melanocytes have
distinct cell membranes and glassy cytoplasm.
Smaller nevomelanocytes with slightly enlarged,
hyperchromatic nuclei and occasional multinu-
cleation are also common. The BAP1-deficient
epithelioid cell proliferation typically lacks
features of maturation. Admixed lymphocytes
are frequently present, often juxtaposed to
large spitzoid melanocytes with ground-glass
cytoplasm.12

All our cases show such features (see Table 1).
In addition, we describe two previously unre-
ported morphologic findings: one is the
presence of nuclear pseudoinclusions in five
of six neoplasms. In a study by Rose,15 nuclear
pseudoinclusions were present in 31% of adult
melanocytic nevi and 56% of melanomas.
Interestingly, in the same study, nuclear pseu-
doinclusions were noted in a higher proportion
of Spitz nevi (42%). The other previously
unreported histopathologic feature associated
with a Wiesner nevus is adipocytic metaplasia.
Adipocytic metaplasia is frequently exhibited
by intradermal melanocytic nevi, often in con-
junction with melanocytic neurotization.16

Adipocytic differentiation in melanocytic nevi
and melanoma cell lines is often attributed to
the plasticity of neural crest stem cells.17,18

The presence of adipocytic metaplasia in all
of the nevi of our two patients is of interest
as it may represent a potential clue to a famil-
ial/syndromic lesion. Adipocytic metaplasia is
also seen in one lesion illustrated by Wiesner
et al.10 taken from a skin tumor in a 49-year-old

man harboring a germline mutation in BAP1.
However, further studies on a larger number
of cases are needed to determine whether
adipocytic metaplasia and nuclear pseudoinclu-
sions have any significance in the differential
diagnosis of familial vs. sporadic neoplasms.

So far, there is only one reported case of
melanoma that has evolved from a pre-existent
Wiesner nevus.19 That lesion was a conventional
superficial spreading melanoma with tumor
cells in the epidermis and dermis associated
with a small nevus remnant. Herein we describe
two additional melanomas within one fam-
ily. In contrast to the prior melanoma, both
tumors reported herein are nodular melanomas
associated with a precursor melanocytic nevus.
According to clinical records, the melanocytic
nevi had been present for more than 40 and
20 years, respectively. Despite considerable
tumor thickness (4.5 and 2.5 mm, respectively)
and presence of high mitotic rates, the patients
have remained without recurrence or metastasis
for 6 and 3 years, respectively. Future studies
are needed to determine whether melanomas
arising in familial BAP1-deficient nevi are prog-
nostically similar or different from sporadic
(conventional) melanomas.

In conclusion, we report a series of six BAP1-
negative melanocytic tumors in a family with
a BAP1-associated cancer susceptibility syn-
drome. In addition to the features described
by previous authors, we highlight the presence
of nuclear pseudoinclusions and adipocytic
metaplasia unassociated with type ‘C’ neuro-
tized nevus cells. It remains to be seen whether
these and other features are useful in dis-
tinguishing familial from sporadic cases of
BAP1-deficient melanocytic neoplasms. We
also documented the previously unreported
scenario of nodular melanoma arising in the
context of a familial BAP1-deficient melanocytic
nevus.
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