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A case of combined Merkel cell carcinoma and
squamous cell carcinoma: Molecular insights
and diagnostic pitfalls
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Abbreviations used:

MCC: Merkel cell carcinoma
MCPyV: Merkel cell polyomavirus
MMS: Mohs micrographic surgery
NMSC: nonmelanoma skin cancer
SCC: squamous cell carcinoma
SNP: single nucleotide polymorphism
VN-MCC: virus-negative Merkel cell carcinoma
INTRODUCTION
Merkel cell carcinoma (MCC) is a rare, aggressive

neuroendocrine cutaneous tumor with a high mor-
tality rate.1 Evidence supports 2molecular subclasses
of MCC: virus-positive MCC associated with onco-
genic Merkel cell polyomavirus (MCPyV), and virus-
negative MCC (VN-MCC) associated with UV
signature mutations.1-3 Typically, MCC presents as
a pink papule or nodule on sun-exposed skin of
white, elderly individuals.1 MCC most frequently
presents in the head and neck area, followed by
the upper extremities.1 MCC commonly metastasizes
to regional lymph nodes and skin, with potential for
distant metastases to skin, lung, liver, central nervous
system, and bone.3 Patients may have a high burden
of satellite and in-transit cutaneous metastases,
which may be histologically identical to primary
MCC tumors.1,3

In approximately 1% to 2% of patients withMCC, a
second MCC tumor will arise that is clinically
compatible with a new primary MCC.1,4 In such
cases, molecular analyses may be useful in distin-
guishing a second primary MCC tumor from a distant
cutaneous metastasis.4-8

Some MCC tumors have concurrent squamous
cell carcinoma (SCC), either in situ or invasive, which
has been proposed to favor primary MCC over a
cutaneous metastasis.1 Concurrent SCC/MCC is a
distinct phenomenon from MCC ‘‘mixed tumors’’
with intratumoral squamous differentiation (multiple
foci of squamous differentiation dispersed
throughout the tumor, rather than a discrete squa-
mous lesion).1 MCC associated with SCC is usually
MCPyV-negative, with rare exceptions.9 Although
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both SCC and MCC may arise in association with
photodamage, it is unknown if concurrent SCC/MCC
represent biologically related neoplasms.

We present a case of an elderly man found to have
MCC of the left forehead. A second focus of MCCwas
subsequently identified on the left zygoma, in asso-
ciation with a previously diagnosed invasive SCC.
Single nucleotide polymorphism (SNP) array anal-
ysis confirmed clonal relationship between the foci
of MCC, supporting a metastatic process, and
demonstrated the SCC to be unrelated. Our findings
suggest that concurrent SCC and MCC can represent
unrelated collision tumors. Our case also indicates
that nonmelanoma skin cancers (NMSCs) in the
lymphatic draining area of MCC tumors should be
scrutinized for potential involvement by MCC.
CASE REPORT
An 84-year-old man presented to the Department

of Dermatology at the University of Puerto Rico with
a new lesion of concern. He had a history of multiple
NMSCs, including SCC of the left zygoma that was
diagnosed by biopsy 6 months before the current
visit (this tumor was not excised at the time because
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Fig 1. Clinical appearance of MCC on the left forehead,
presenting as erythematous plaque.

Fig 2. Clinical lesion on left zygoma with biopsy-proven
SCC, later found to have concurrent MCC upon excision.
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the patient was temporarily lost to follow-up). At the
current visit, we identified a new, ill-defined
erythematous scaly plaque on the left upper fore-
head (Fig 1), that upon biopsy showed MCC with
characteristic CK20 expression and negative immu-
nohistochemistry for MCPyV large T antigen. There
was no associated SCC or squamous differentiation.
Wide local excision found residual tumor with a
tumor thickness of 2.2 mm and 6 to 8 mitoses per
high-power field. Margins were negative. Sentinel
lymph node biopsy was not pursued, in part because
of patient comorbidities.

Three months after the initial diagnosis of MCC,
the previously biopsied SCC on the left zygomatic
area (Fig 2) was removed by Mohs micrographic
surgery (MMS). Microscopic examination during the
first stage of MMS found a second population of
small blue cells in addition to the SCC. Four MMS
stages were necessary to obtain negative margins.
Permanent sections of the debulking specimen
confirmed the diagnosis of SCC andMCC, presenting
as adjacent tumors with focal intermingling (Fig 3).
CK20 immunohistochemistry was positive, and
MCPyV large T antigen immunohistochemistry was
negative in this focus of MCC.

At the time the left zygoma lesion was excised, a
punch biopsy from a new erythematous plaque on
the left preauricular area was also diagnosed as MCC,
consistent with a local cutaneous metastasis. Staging
positron emission tomography/computed tomogra-
phy was negative. The left preauricular MCC was
treated with radiotherapy.

The presence of concurrent SCC with the left
zygoma lesion was considered unusual for metasta-
tic MCC and raised the possibility of a second
metachronous primary tumor. SNP array analysis
found identical chromosomal copy number aberra-
tions between the two MCC tumors (Fig 4). The
concurrent SCC on the left zygoma was separately
analyzed and demonstrated a distinct pattern of
chromosomal copy number aberrations and loss of
heterozygosity (Fig 4).
DISCUSSION
We present a case of multifocal VN-MCC on the

face of an elderly man. Several months after the
initial diagnosis of MCC on the forehead, additional
sites of MCC were identified in the lymphatic drain-
ing area, including a focus associated with an SCC.
The forehead tumor was clinically considered the
primary tumor, in part based on larger size and the
absence of MCC in the original biopsy from the
zygoma. However, we acknowledge the possibility
that the zygoma MCC may be the primary tumor,
which was not detected in the initial biopsy because
of sampling.

Multiple primary MCC tumors may be challenging
to distinguish from cutaneous metastases.1

Microscopic findings are usually not helpful for this
distinction, although the presence of concurrent SCC
has been proposed to favor primary MCC.1 Different
MCPyV status between 2 tumors would support them
to be unrelated (metachronous primaries); however,
in practice, this may not be a useful test, as patients
with multiple primary MCC tumors tend to consis-
tently have either MCPyV-driven or photo
damageeassociated tumors.4 Molecular studies can
distinguish clonally related MCC metastases from
independent primary tumors.4-8 In our case, SNP
array found clonal identity between 2 foci of MCC.
By contrast, the associated SCC had a distinct,
nonoverlapping set of chromosomal copy number
changes, compatible with an unrelated neoplasm.
Therefore, in our case, concurrent SCC/MCC appears
to represent a collision phenomenon rather than



Fig 3. Microscopic appearance of lesion on left zygoma. Breadloafed sections (original
magnification x20, left) display MCC ( yellow circles) highlighted by cytokeratin 20 (CK20)
immunohistochemistry, adjacent to and intermingled with SCC (blue circles). Higher
magnification (original magnification x400, top right) of the area with both components
shows SCC with a subtle population of small round cells (area flanked by yellow arrows) that
are challenging to identify because of intermingled lymphocytes. Cytokeratin-20 immunohis-
tochemistry (lower right) confirms the presence of MCC.

Fig 4. Chromosomal copy number change by SNP array shows identical gains and losses in the
MCC tumors from the forehead and zygoma (blue arrows), and a distinct pattern of gains and
losses in the SCC from the zygoma (red arrows).
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divergent differentiation within a single clonal ma-
lignancy. We predict this observation would not be
applicable to true MCC mixed tumors (ie, tumors
displaying diffuse intratumoral squamous meta-
plasia, rather than a concurrent squamous
neoplasm).10,11

Our case raises several important observations.
We build upon previous observations that chromo-
somal copy number analysis is useful for
demonstrating MCC clonality.4,8 Our findings sug-
gest that, at least in the current case, SCC and MCC
may coexist as a result of collision rather than
divergent differentiation of a single neoplasm. We
propose that concurrent SCC is not a reliable feature
for favoring a primary MCC, as collision is possible in
a patient with high NMSC burden. Finally, NMSCs in
the lymphatic draining area of a previously diag-
nosed MCC require careful scrutiny for involvement
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by MCC that may be easily overlooked, especially
when obscured by inflammation and reparative
changes.
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