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Abstract: Merkel cell carcinoma (MCC) is an extremely rare and aggressive tumor. Here we report an unusual MCC that manifested
as an abruptly enlarging, painful skin lesion over the right antecubital fossa and masqueraded as an epidermal cyst in a 42-year-old
male. The lesion was surgically excised and subjected to histopathologic and immunohistochemical examinations. The subsequent
analysis allowed for the diagnosis of MCC. Clinicians should always be cognizant of MCC, which can be easily misdiagnosed. Early
diagnosis and appropriate treatment are keys to improving the survival rates of MCC patients.
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Introduction
First described as the ‘trabecular carcinoma of the skin, Merkel cell carcinoma (MCC) is now recognized as a rare and
aggressive malignant tumor with a mortality rate approximately three times higher than malignant melanoma (46%
versus 16%, receptively).' The global incidence of MCC is estimated to be 0.13—1.6 per 100,000 individuals each year. In
the United States, especially due to the aging Baby Boomer population, the number of new MCC cases is predicted to
reach approximately 3234 cases/year by 2025.>° Rising incidence of MCC maybe result of increased ultraviolet
radiation (UVR) exposure, improved diagnostic markers, immunosuppression, and the increased spread of Merkel cell
polyomavirus (MCPyV). As reported by the Surveillance, Epidemiology, and End Results (SEER) database, the 5-year
survival rate for localized MCC is 75%, regional MCC is 61%, and Distant MCC is 24% (all SEER combined at 65%).°
The histogenesis of MCC is presently uncertain and has been a topic of much debate in recent years. What was known as
trabecular carcinoma was renamed MCC due to its similarities to Merkel cells, a type of cell in the amine precursor uptake and
decarboxylation (APUD) category. These similar features include immunopositivity for neuron-specific enolase, neurofilaments,
cytokeratins (CK20), CD56, and the existence of biogenic amines and peptides in its osmiophilic granules.”® It was assumed that
the biogenic amines and peptides might be neurotransmitters at chemical synapses between the Merkel cell and sensory nerve.’

Due to these similarities, most clinicians and scientists refer to MCC as a type of tumor with neuroendocrine differentiation.'®""

Other hypotheses suggest that the origin of MCC may be from dermal totipotent/pluripotent stem cells,®'' "

7,14-16

precursor B cells, or
developed from neural crest since they display transcription factors only seen in nervous tissues.

Regardless of the histogenesis of this cancer, recent reports have characterized two subsets of MCC: MCPyV induced
MCC and UVR-induced (MCPyV-negative) MCC. It is interesting to note that MCPyV-negative MCCs have high
mutation burden, in contrast with MCPyV-positive MCC.'”"'® It has been reported that the majority of the MCC (~80%)
possesses clonally MCPyV DNA, expressing viral T antigen transcripts and proteins, and exhibit viral large T and small
t antigen oncoproteins. The large T antigen includes MCC tumor-specific mutations that preserved its oncogenic function
but lost its replication ability. On the other hand, the small t antigen provides the necessary impetus for cap-dependent
translation. MCPyV negative MCC are generally caused by damages induced by UV radiation."’
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Typically, MCC develops in fair-skinned individuals, sun-exposed skin, elderly (mean age at initial diagnosis ~70 years),
chronically immunosuppressed individuals (eg, organ transplant recipients or patients with AIDS), and patients that suffer
from other malignancies such as chronic lymphocytic leukemia (CLL), non-Hodgkin lymphoma, and multiple myeloma. It
has also been reported that patients with MCC may have an increased risk of developing cancers of the salivary gland, stomach
and small intestines, biliary sites other than the liver and gallbladder, and malignant brain tumors in men.*2°

A high level of physician suspicion is generally required to diagnose this rare disease. MCC often appears as a small
cystic lesion, acneiform eruptions, asymptomatic red violaceous papule, or nodule.'”*' MCC has often been mistaken for
lipoma, dermatofibroma, fibroma, vascular lesions, or cysts. MCC has also been misdiagnosed with squamous cell
carcinoma, malignant melanoma, small cell carcinoma of the skin, basal cell carcinoma, or lymphoma.13’21 In a 2008
publication by Heath and colleagues, they utilized clinical characteristics of MCC as identifying features to aid clinicians
in recognizing MCC. They indicated that typical features of MCC are asymptomatic, expand rapidly, the patient may be
immunocompromised, older than 50 years, and fair complexion person often exposed to UV radiation. These features
allow Heath and colleagues to create the acronym AEIOU. Nonetheless, the indistinctness of MCC features emphasizes
the importance of biopsy and histological analysis to verify the diagnosis.”'

Case Report

A 42-year-old male presented with an enlarging, painful skin lesion that appeared abruptly in his right antecubital fossa.
Initially, the lesion appeared as a pink papule but quickly developed into a nodule. The patient indicated that he has been
suffering from the enlarging mass for over a month. Clinically, the attending physician initially thought the lesion could
be an epidermal inclusion cyst and performed a surgical excision of the lesion (Figure 1).
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Figure | Pathologic macroscopic image of the tumor surgically excised. Measuring 1.7%1.2 x 1.2 cm.
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Intraoperatively, the lesion did not have the classic features of a cyst, and the specimen was sent to pathology for
evaluation. Pathologic gross examination of the skin revealed a solitary, firm, white, roundish mass within the dermis and
subcutaneous tissue measuring 1.7x1.2 x 1.2 cm. Histopathologic examination showed a tumor comprised of cells with
large, angulated, pleomorphic, hyperchromatic nuclei with nuclear molding, granular chromatin, and scant cytoplasm
(Figure 2). The immunohistochemical evaluation showed the tumor cells to stain positive for pancytokeratin (dot-like),
CK20 (dot-like) (Figure 3), CD56 (Figure 4), and synaptophysin. Additional immunohistochemical staining indicates that
the tumor cells are Merkel cell polyomavirus-immunoreactive (MCPyV-IR). The Ki-67 proliferation index was greater than
95% in the tumor cells. The patient was diagnosed with Merkel cell carcinoma that focally involved the resection margins.

The patient underwent re-excision within four days with axillary sentinel lymph node biopsy. Sentinel lymph node
biopsies are utilized to help determine whether the MCC has spread beyond the skin to the first lymph node on a direct
lymphatic drainage pathway from the primary tumor. The re-excision specimen showed focal residual MCC with
negative surgical margins (2 mm), and the sentinel lymph nodes were negative for metastatic carcinoma. As the current
guidelines recommend a 1 to 2 cm negative margin, the patient will undergo additional wide re-excision. The patient’s
PET scan in June this year was negative for MCC. An additional PET scan was performed in December, six months after
the previous scan. Unfortunately, the result indicates a local recurrence of the MCC. Three core biopsies were taken from
the lesion in the incisional scar, and the immunohistochemical evaluation positively identified MCC and these tumor cells
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Figure 2 Higher magnification of the tumor cells highlights the cytologic features of enlarged nuclei, nuclear molding, and scant cytoplasm. Numerous mitotic figures and
apoptotic cells are seen. (Hematoxylin-eosin, original magnification x20).
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Figure 3 Tumor cells show positive, dot-like, staining for cytokeratin 20. (Immunohistochemical stain, original magnification x20).
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Figure 4 Tumor cells show diffuse positive staining for CD56. (Immunohistochemical stain, original magnification x20).

are MCPyV-IR. After the finding, the patient elected to continue his future management at the Cleveland Clinic. Details
of the patient’s future management have not been disclosed at this present time.

Discussion

Merkel cell carcinoma is a rare and very aggressive skin cancer associated with older age, sun exposure, and MCPyV. It carries
a high risk of recurrence and metastasis, especially within the first three years following initial diagnosis. Our case was the first
to be reported at Pikeville Medical Center, which serves as a Level II Trauma Center for southeastern Kentucky. Additionally,
this case is unusual as the patient is of a younger age, the anatomic location is less sun-exposed, and he has a negative history of
immunosuppression or malignancies (the patient only matched one of the AEIOU criteria). Additional examination using
monoclonal anti-MCPyV large T-antigen antibodies (Millipore) found that the excised MCC was immunopositive for the
polyomavirus. This immunopositivity indicates possible virus-driven oncogenesis.

Conclusion

In conclusion, the incidence rate of MCC is increasing, and, as highlighted by our case, it can affect younger patients without the
usual risk factors. These findings strongly advocate for clinicians to consider MCC in their differential diagnosis and to review its
specific education and treatment. Early detection and appropriate management are essential to improve patient outcomes.

Abbreviation
MCC, Merkel cell carcinoma; APUD, amine precursor uptake and decarboxylation; MCPyV-IR, Merkel cell polyoma-
virus-immunoreactive.

Consent for Publication
Written informed consent was obtained from the patient for publication of this case report. As per institutional policy, no
IRB is needed.

Disclosure
The authors have no conflict of interest to declare.
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