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exposure or other immune-mediated pathways. MCC has 
similar clinical and histologic presentations to many com-
mon skin problems, which presents a challenge to many 
clinicians. This article reviews the pathogenesis, clinical 
presentation, histopathology, differential diagnosis, staging, 
and management of MCC.

EPIDEMIOLOGY AND PATHOGENESIS

MCC is a rare type of skin cancer with an overall incidence 
of about 3 per 1 million persons. In the United States, about 
2,000 cases are diagnosed each year compared with 4.32 
million cases of basal cell carcinoma (BCC).4,5 MCC typi-
cally presents on sun-exposed skin, like other more common 
cutaneous malignancies. The 5-year survival rate for BCC 
is 100%, compared with 95% for squamous cell carcinoma 
(SCC) and 90% for melanoma. For MCC, the 5-year 
survival rate is 75% for localized stages, 61% for regional 
stages, and 24% for distant stages.6-8 The metastatic rate 
is 0.0028% to 0.55% for BCC, 7% to 11% for SCC, 30% 
for melanoma, and 33.3% for MCC.9-12 Two pathways 
are believed to be related to the cause of MCC: through 
ultraviolet radiation and Merkel cell polyomavirus (MCV), 
with those resulting from sun exposure also associated 
with predisposing genetic factors.13

Unlike other polyomaviruses, MCV, also known as human 
polyomavirus 5, is the only polyomavirus associated with 
human cancer.14 MCV has been found in 50% to 80% of 
patients with MCC.15,16 After MCV integrates into the host 
genome, it expresses large-tumor antigen and small-tumor 
antigen to facilitate oncogenesis. Large-tumor antigen is 
required for viral replication and cell cycle progression; 
small-tumor antigen is responsible for assisting the viral 
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Learning objectives

 Describe the epidemiology and pathogenesis of MCC.
 Describe the clinical presentation of MCC.
 List the differential diagnosis of patients with suspected 
MCC.

 Describe the process for diagnosing MCC.
 List treatment options for patients with MCC.

Merkel cells are a unique population of postmitotic 
cells that are scattered along the dermo-epider-
mal junction. The cells have synaptic contacts 

with somatosensory afferents and commonly are referred 
to as the light touch receptors for the skin.1,2 Specifically, 
Merkel cells are innervated by type 1 afferent neurons in 
the basal layer of the epidermis and respond to light touch 
stimuli.2 The Merkel cells made during embryogenesis 
persist through late adulthood. Except following an injury, 
new Merkel cells rarely are generated after birth.3

Merkel cell carcinoma (MCC) is a rare, aggressive, 
cutaneous malignancy that originates from malignant 
transformation of Merkel cells secondary to excessive sun 
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functions enabled by the large-tumor antigen.17 Small-tumor 
antigen binds to FBXW7 protein for the initiation process, 
and large-tumor antigen binds to retinoblastoma tumor 
suppressor to facilitate uncontrolled cell proliferation.18,19

Patients who are MCV-negative have a higher recurrence 
rate of MCC than those who are MCV-positive.20 Despite 
MCV’s association with MCC, it also is found in 67% to 
90% of healthy human dermal fibroblasts across the entire 
body as part of the normal dermal flora.21

MCC is a more aggressive type of skin cancer than BCC, 
SCC, or melanoma.13 MCC more frequently develops in 

patients with immunocompromise, who account for about 
10% of patients with MCC.13,22 Patients with HIV and 
those who have had solid organ transplant are 13 times 
and 23.8 times more likely, respectively, to develop 
MCC.23,24 MCC is twice as likely to metastasize than 
melanoma.13 Patients of Asian, Black, and Hispanic eth-
nicities are at lower risk for MCC.13 Men are more likely 
than women to develop MCC, and MCC is most common 
in patients over age 70 years.25 Other risk factors for MCC 
include exposure to arsenic and previous history of skin 
cancer or chronic inflammatory disorder.13,25

Research focused on new therapeutic targets for MCC 
has shown a strong correlation between MCV gene expres-
sion and a splice variant of nerve growth factor receptor 
TrkA; more specifically, the alternative splicing change in 
exon 6 and 7.26,27 This change lets neuroblastoma cells 
become resistant to cisplatin and may play a role in MCC’s 
metastatic spread and therapeutic resistance. Hafner and 
colleagues showed that the PI3K/AKT pathway is activated 
in most patients with MCC, with evidence suggesting that 
the activation is mediated by oncogenic mutations in 
PIK3CA and AKT1 genes before metastasis.28 Thus, these 
findings suggested that this pathway may be another 
therapeutic target for MCC.28

CLINICAL PRESENTATION

The clinical presentation of MCC typically is described as 
a firm, painless violaceous nodule that can ulcerate or 
become hyperkeratotic as it increases in size and that is 
associated with telangiectasia or a shiny surface (Figure 
1).29,30 Early MCC lesions can look like a cyst or acneiform 
lesion, a vascular lesion, an insect bite, or a subcutaneous 
nodule (Table 1).31 Other less common features include a 
diffuse bruise-like vascular pattern, milky red patches, and 
disconnected branching vessels.32 Patients with advanced 
stages of MCC may develop lymphadenopathy.30 Because 
of the nonspecific clinical findings, MCC cannot be diag-
nosed without a biopsy. However, literature has shown 
that 89% of MCC is characterized by at least three of the 
following symptoms in the mnemonic AEIOU: asymptom-
atic/lack of tenderness, expanding rapidly, immunosup-
pression, older than age 50 years, and UV-exposed site on 
a person with fair skin.31

HISTOPATHOLOGY

On histopathology, MCC appears as densely packed 
blue cells containing granular chromatin, also known 
as the salt-and-pepper chromatin (Figures 2 and 3).33

MCC cells typically are in nests and have minimal cyto-
plasm. On lower magnification, numerous mitotic figures 
and central necrotic regions also can be observed.33,34

To confirm the diagnosis of MCC, immunohistochem-
ical stains are used. MCC usually is positive for cyto-
keratin 20 (CK20), transcription factor special AT-rich 
sequence-binding protein 2, neurofilament, and MCV.35

Key points

 MCC is a rare but aggressively metastatic nonmelanoma 

skin cancer induced by sun exposure or MCV gene 

expression.

 Patients who are MCV-positive have a lower recurrence 

rate of MCC.

 MCC presents as a diagnostic challenge to experienced 

dermatologists because of its similar clinical and histologic 

presentation to more common, nonmalignant skin 

conditions.

 PAs have a critical role in diagnosis and management of 

MCC, along with addressing preventive measures with 

patients.

FIGURE 1. An erythematous dome-shaped nodule (2.2x1.5cm) 

on the upper aspect of the right shoulder of a 72-year-old woman. 

Photograph courtesy of Jo Bohannon-Grant, MD
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Immunohistochemical stains also help differentiate it 
from other mimics.

DIFFERENTIAL DIAGNOSIS

The clinical differential diagnosis of MCC includes 
epidermal inclusion cyst, BCC, amelanotic melanoma, 
lymphoma, or atypical fibroxanthoma (Table 1).36

STAGING

According to the AJCC Cancer Staging Manual, 8th ed., 
from the American Joint Committee on Cancer, MCC 
staging depends on tumor size (T), lymph node invasion 
(N), and the extent of metastasis to other organs (M), 
characteristics used to classify tumors from stage 1 to 
stage 4.37 The classification of clinical versus pathologic 
N stage corresponds with stage-specific survival rate, 

with patients with positive lymph node invasion having 
a lower survival rate.38

Primary tumor: T stage Tumors that cannot be directly 
measured are classified as Tx. Tumors that cannot be found 
on site are classified as T0, and those in situ are classified 
as Tis. For tumors that have spread beyond the submucosa, 
the staging is dictated by their diameter. Tumors 2 cm or 
smaller are classified as T1, or stage 1. Tumors larger than 
2 cm but smaller than 5 cm are classified as T2, or stage 
2. Tumors 5 cm or larger are classified as stage 3 or stage 
4, with the difference being that stage 4 tumors have evi-
dence of involving other organs.37

Regional lymph nodes: N stage Negative lymph node 
involvement is classified as the clinical stage and positive 
lymph node involvement as the pathologic stage. N1A is 
defined as tumor size between 0.2 mm and 2 mm in the 

FIGURE 2. MCC variant showing a collection of dermal and 

 subcutaneous cells with basophilic nuclei with high mitotic activity 

at 2.5 times magnification

FIGURE 3. MCC variant showing cells with basophilic nuclei with 

high mitotic activity at 40 times magnification

TABLE 1. Clinical differential diagnosis of MCC58-65

Clinical presentation Histologic presentation

Epidermoid 

cyst

Skin-colored, mobile nodule with or without a 

central punctum

The lining along the epithelial cells lacks rete pegs. The region 

contained by the lining has keratin along with a granular layer of 

keratin granules.

BCC Variable presentations. Nonhealing erosions, 

erythematous papule with telangiectasia and raised 

pearly borders.

Aggregation of basophilic cells surrounded by stromal cells. 

Keratinocytes contain hyperchromatic nuclei with smooth or coarse 

chromatin.

Melanoma Variation presentation. Flat, dark-pigmented 

network/patch with color variation, erythematous 

nodule, or cerebriform appearance. May be 

associated with inconsistent border or ulceration.

The cells lining the epidermis layer shows ulceration, frequent 

mitosis, and lack of maturation. The cells can grow solitarily or in 

aggregates.

Cutaneous 

lymphoma

Variable presentation. Erythematous patches, 

disseminated nodules, or ulcerated plaques. May 

be associated with itchiness and lymphadenopathy.

Variable histopathology. Most contain intraepidermal lymphocyte 

aggregation and angiocentricity. Cells are mononuclear and exhibit a 

sheet growth pattern.

Fibroxanthoma Asymptomatic, ulcerating nodule No specific defining histologic features. Variants may include 

nonpleomorphic spindle cells, keloidal cells, or granular cells.
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lymph nodes; any tumor size beyond 2 mm in the lymph 
nodes is defined as N1B.39 However, tumors with evidence 
of in-transit metastasis in the lymph nodes are classified 
as N2.39 Only stage 3 and stage 4 tumors have evidence 
of lymph node invasion.37 Stage 3A is defined as a positive 
lymph node identified by pathology; stage 3B is positive 
identification via radiology or other clinical evidence.40

Distant metastasis: M stage Only stage 4 tumors have 
evidence of organ metastasis.37 M1A is defined as metasta-
sis to skin, subcutaneous regions, and distant lymph nodes.39 
M1B is evidence of metastasis to the lung, and M1C is 
metastasis to other visceral organs beyond the lungs.39

DIAGNOSIS

If a patient has lesions suspicious for MCC, perform a 
complete body and skin examination followed by lesion 
biopsy.41 Fine-needle aspiration cytology is a common, 
noninvasive method to obtain samples from the lesion.42 
The biopsied sample should then undergo hematoxylin 
and eosin staining, followed by immunohistochemistry 
(IHC) staining for confirmation.41 The antibodies used 
in IHC staining should include CK20 and thyroid tran-
scription factor-1 at minimum, but other markers can be 
included.41 The characteristics of the lesion should be 
evaluated by an experienced pathologist, who can provide 
adequate information on tumor thickness, mitotic rate, 
growth pattern, infiltrating lymphocytes, and other 
malignancies (Figure 4).41,43 Because of MCC’s metastatic 
potential and the possibility of MCC coexisting with 
other tumors, obtain biopsies of different lesions.41

Obtain sentinel lymph node biopsy (SLNB) in all patients 
with MCC to detect possible nodal spread (National 

Comprehensive Cancer Network [NCCN] evidence cat-
egory 2A).44 If evidence of lymph node involvement is 
identified, obtain further imaging. Fluorodeoxyglucose 
(FDG)-positron emission tomography (PET)/CT scanning 
is the most common imaging method for patients with 
MCC, but if it is unavailable, CT scan or MRI with contrast 
may be used.41 Obtain whole-body imaging if the patient 
has evidence of distant metastasis.41 In patients with evi-
dence of brain, spine, or bone metastasis, obtain a focused 
MRI with contrast.41,45

Patients with positive SLNBs should undergo nodal dis-
section and/or adjuvant radiotherapy, which requires 
referral to a radiation oncologist.46 In patients with advanced 
stages of MCC, a medical oncologist also is needed to guide 
chemotherapy (NCCN evidence category 2A).46

TREATMENT

For patients who cannot undergo or decline surgical exci-
sion, radiotherapy alone is recommended.47 After excision, 
observation of the region may be preferred over radio-
therapy, especially during early stages of MCC.47

Patients diagnosed with stage 2 MCC also undergo 
surgical excision of the affected region with 1- to 2-cm 
margins, followed by radiotherapy.47 Mohs micrographic 
surgery can be used instead of surgical excision when 
MCC occurs on the head and neck, and can be performed 
after SLNB to prevent damage to the draining lymph 
nodes.48

Patients with positive results from SLNB are classified 
as stage 3, which suggests that they will need a PET/CT 
scan to examine the extent of the metastasis.47 Imaging 
also should be performed on all high-risk patients and 
those in whom aggressive clinical features are noted.49 If 
no evidence of further metastasis to other organs is found, 
lymph node dissection followed by radiotherapy is recom-
mended.47

Patients with evidence of further metastasis to other 
organs are classified as stage 4. They can either undergo 
radiotherapy, immunotherapy, or chemotherapy. The 
benefits of chemotherapy on survival rate only last for 
about 3 months; more research is pointing to immuno-
therapy because of its durable effect.48,50 Avelumab is one 
of the FDA-approved immunotherapy drugs for MCC and 
only is used to treat advanced stages.50 Patients who are 
not candidates for immunotherapy because of pregnancy 
or autoimmune disease are treated with chemotherapy 
drugs, with platinum and etoposide being among the most 
common agents.47,51

According to the NCCN, patients should have follow-
up visits every 3 to 6 months for 3 years, and every 6 to 
12 months afterwards. This follow-up should involve a 
physical examination with complete skin and lymph 
node examination.47 Consider more frequent follow-up 
for high-risk patients, such as older adults and those 
with immunosuppression.47 MCV-oncoprotein antibod-

FIGURE 4. MCC growth pattern: nodular growth pattern (a, low 

magnification; b, high magnification) and infiltrative growth pattern 

(c, low magnification; d, high magnification)

Reproduced with permission from Andea AA, Coit DG, Amin B, Busam 

KJ. Merkel cell carcinoma: histologic features and prognosis. Cancer. 

2008;113(9):2549-2558.
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ies are a good marker for screening recurrence rate, with 
a 66% positive predictive value of elevated antibody 
titers associated with higher recurrence rate.52 If recur-
rence occurs, different measures are taken depending on 
the extent of metastasis. If metastasis only occurs in a 
localized region, the affected region may undergo resec-
tion when possible. If recurrence results in lymph node 
invasion, the patient may undergo lymph node dissection. 
Consider chemotherapy for patients with primary or 
recurrent MCC that involves metastasis beyond lymph 
node invasion.53

CONCLUSION

Although MCC is rare, early diagnosis and treatment are 
key to successful management. Physician associates/assis-
tants (PAs) should be aware of typical and uncommon 

presentations of MCC and maintain a high level of scrutiny 
when examining each skin lesion, no matter how similar 
they present to more common, benign skin findings. When 
presentation is unclear, biopsy with histopathologic stain-
ing should be performed to differentiate between MCC 
and other cutaneous skin lesions.

 PAs also play a crucial role in educating patients and 
their families on the risks and benefits of each therapeutic 
option, as well as the consequences of not pursuing treat-
ment. In cases where radiotherapy or chemotherapy is 
included as part of the regimen, studies have shown that 
preparatory information that addresses adverse reactions 
to these treatments, such as vomiting, fatigue, hair loss, 
and sleep pattern changes, can lead to better psychosocial 
outcomes and greater patient satisfaction.54

Counsel all patients on skin cancer preventive measures, 
such as reduction of sun exposure, application of broad-
spectrum sunscreen with a sun protection factor of 30 or 
higher, and avoidance of tanning beds.55 Educate patients 
about vaccine development to target MCV capsid proteins 
VP1 and VP2, although further testing is needed before 
these vaccines are made available to the public.56,57 JAAPA
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