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Abstract
Merkel cell carcinoma is a rare aggressive, non-melanomatous cutaneous malignancy with rising incidence.  It has two distinct 
etiologies Merkel cell polyomavirus associated and non-associated, usually presents as painless, indurated, solitary violaceous 
dermal nodules on sun-exposed sites, frequently in the head and neck region followed by extremities. The workup includes 
dermoscopy, histopathology with immunohistochemical staining, and imaging. Treatment modalities for Merkel cell carcinoma are 
surgery, radiation therapy, chemotherapy, etc. however, the role of immunotherapy and targeted agents is emerging.
Keywords: Merkel cell carcinoma, cutaneous malignancy, immunotherapy, tumor board, Radiation.

INTRODUCTION
Merkel cell carcinoma (MCC) first described as 
“trabecular carcinoma” in 1972 [1] is a rare aggressive, 
non-melanomatous cutaneous malignancy of 
neuroendocrine origin which was recognized by the 
presence of neurosecretory granules in tumors as 
reported in an ultrastructural study in 1978 [2]. However, 
it is debated to be arising from skin cells of epithelial, 
lymphoid, or fibroblastic origin [3]. Several extensive 
overviews are published on this topic. This review is in 
series with our previous review articles [4-6] to provide 
the latest updates in MCC management.

EPIDEMIOLOGY AND ETIOLOGY
MCC is a rare malignancy with a rising incidence with 
2488 new cases in the US in 2020, which is projected 
to be reaching to 3284 by 2025 as the population 
ages [7]. Australia has the highest incidence of MCC 
predominantly because of high annual UV exposure and 
the Caucasian population [8]. In a recent longitudinal 
cohort study it was concluded that part of the initially 
raised incidence was due to increased detection and 
the projection of rising incidence is likely because of the 
aging population [9].

Broadly, MCC has two distinct etiologies i.e. Merkel cell 
polyomavirus (MCPyV) associated, which is detected 
in >80% of cases [10], and non-MCV associated, 
usually due to Ultraviolet (UV) exposure induced 
genomic mutations. Due to the inactivation of the tumor 
suppressors RB and p53 genes, MYCL activation by 

the virus or gene amplification, and an attenuated 
neuroendocrine differentiation program driven by the 
atonal homolog 1 (ATOH1) transcription factor, both 
these forms of MCC have a high proliferative index [11]. 
MCPyV was later found to be detected in the skin flora of 
many healthy individuals and viral integration is thought 
to occur rarely which results in MCC oncogenesis [12]. 
Overall, MCC is frequently seen in older age males and 
fair-skinned individuals with long-term sun exposure and 
immunosuppressed (e.g. chronic lymphocytic leukemia 
(CLL) or organ transplant) patients [13].

CLINICAL FEATURES
MCC usually presents as painless, indurated, solitary 
violaceous dermal nodules on sun-exposed sites, 
frequently in the head and neck region followed by 
extremities. The important clinical features can be 
summarized with a mnemonic asymptomatic, expanding 
rapidly, immunosuppressed, older than 50 years, and 
UV-exposed skin (AEIOU) [14]. The National Cancer 
Database (NCDB) reports that the majority of patients 
present with local disease (66%), some of them have the 
nodal disease at presentation (27%), whereas metastatic 
disease is rare (7%) with 5-year survival rates of 64%, 
39%, and 18% respectively [15]. In another study, 5-year 
survival rates were reported to be 51%, 35%, and 14% 
for local, nodal, and metastatic diseases, each [16].

DIFFERENTIAL DIAGNOSIS
Differential Diagnoses include tumors typically arising 
from UV-exposed areas like keratoacanthoma, 
squamous cell carcinoma, and basal cell carcinoma and 
poorly differentiated tumors such as Ewing sarcoma, 
small cell lung cancer, and small cell melanoma should 
also be ruled out [17].
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DIAGNOSTIC AND STAGING EVALUATION
The initial step in diagnosis is a thorough clinical 
examination of skin and lymph nodes. For a definitive 
diagnosis punch or full-thickness skin biopsy with 
hematoxylin-eosin (H&E) staining and immunopanel is 
required [17].

Dermoscopy
MCC has no specific dermoscopic features but certain 
common characteristics are useful to differentiate it 
from other skin lesions. The most common dermoscopic 
findings of MCC include Milky red areas with 
polymorphous, linear irregular vessels [18].  

Histopathology
The histopathologic features of MCC include nests of 
packed round blue cells with finely granular ‘salt and 
pepper’ chromatin patterns, indistinct nucleoli, scant 
cytoplasm, and frequent mitotic figures [19]. 

Immunohistochemistry
It is useful in differentiating MCC from extracutaneous 
neuroendocrine tumors, as cytokeratin-20 is positive 
in up to 95% of cases and thyroid transcription factor 
1 (TTF-1) is usually negative. Besides these, MCC is 
found to express other markers like neurofilament NF, 
ATOH1, and special AT-rich sequence-binding protein 2 
(SATB2) [20].

Imaging
The role of imaging as a part of staging workup is 
debated in the literature and is indicated whenever the 
metastatic or locally advanced disease is suspected 
based on examination findings as per National 
cancer comprehensive cancer network (NCCN) 
recommendations [21]. In 12%–20% of MCC patients 
presenting without suspicious clinical findings, occult 
metastasis resulted in upstaging of the disease [22]. 
Most reported imaging modalities in MCC include CT 
scan with contrast, Whole-body PET CT, MRI, and 
ultrasound [23]. 

Sentinel Lymph Node Biopsy
Once diagnosed with MCC, Sentinel lymph node biopsy 
(SNLB) should be performed as a staging procedure. 
SNLB has a prognostic value in MCC therefore, it is 
recommended in clinically negative regional nodes 
and it has been associated with a significant survival 
advantage [24].

STAGING
Staging is based on American Joint Committee on 
Cancer (AJCC) staging system 8th edition (Table 1) [20]. 
An alternative and relatively simpler system can also be 
used for stage grouping: Stage I: patients with localized 
disease; with a tumor of less than 2cm are considered 
stage 1A, whereas 2cm or more are considered stage 
1B, Stage II is consistent with regional lymph node 
metastasis and Stage III: signifies distant metastasis. 
The former has put forth six clinical-stage groups 0, I, 

IIA, IIB, III, IV, and seven pathological-stage groups 0, I, 
IIA, IIB, IIIA, IIIB, and IV (Table 2) [6].

Table 1 (a, b, c, d): Definitions for T, N, M AJCC Cancer Staging 
Manual, Eighth Edition (2017) [20].
(a) T Primary Tumor

TX Primary tumor cannot be assessed (e.g., curetted)
T0 No evidence of a primary tumor
Tis In situ primary tumor
T1 Maximum clinical tumor diameter ≤2 cm
T2 Maximum clinical tumor diameter >2 but ≤5 cm
T3 Maximum clinical tumor diameter >5 cm
T4 Primary tumor invades fascia, muscle, cartilage, or bone

(b) Clinical (N)

NX Regional lymph nodes cannot be clinically assessed (e.g., 
previously removed for another reason, or because of body 
habitus).

N0 No regional lymph node metastasis was detected on clinical 
and/or radiologic examination.

N1 Metastasis in regional lymph node(s).
N2 In-transit metastasis (discontinuous from primary tumor; 

located between primary tumor and draining regional nodal 
basin, or distal to the primary tumor) without lymph node 
metastasis.

N3 In-transit metastasis (discontinuous from primary tumor; 
located between primary tumor and draining regional nodal 
basin, or distal to the primary tumor) with lymph node 
metastasis.

(c) Pathological (pN)

pNX Regional lymph nodes cannot be assessed (e.g., previously 
removed for another reason or not removed for pathological 
evaluation).

pN0 No regional lymph node metastasis was detected on 
pathological evaluation.

pN1 Metastasis in regional lymph node(s):
pN1a(sn) Clinically occult regional lymph node metastasis 
identified only by sentinel lymph node biopsy.
pN1a Clinically occult regional lymph node metastasis 
following lymph node dissection.
pN1b Clinically and/or radiologically detected regional lymph 
node metastasis, microscopically confirmed.

pN2 In-transit metastasis (discontinuous from primary tumor; 
located between primary tumor and draining regional nodal 
basin, or distal to the primary tumor) without lymph node 
metastasis.

pN3 In-transit metastasis (discontinuous from primary tumor; 
located between primary tumor and draining regional nodal 
basin, or distal to the primary tumor) with lymph node 
metastasis.

(d) M Distant Metastasis

Clinical (M)
M0 No distant metastasis was detected on clinical and/or radiologic 

examination.
M1 Distant metastasis detected on clinical and/or radiologic 

examination.
M1a Metastasis to distant skin, distant subcutaneous tissue, or 
distant lymph node(s).
M1b Metastasis to the lung.
M1c Metastasis to all other visceral sites.

Pathological (pM)
M0 No distant metastasis was detected on clinical and/or radiologic 

examination
pM1 pM1 Distant metastasis microscopically confirmed.
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pM1a Metastasis to distant skin, distant subcutaneous tissue, 
or distant lymph node(s), microscopically confirmed.
pM1b Metastasis to lung, microscopically confirmed.
pM1c Metastasis to all other distant sites, microscopically 
confirmed.

Table 2: AJCC Cancer Staging Manual, Eighth Edition (2017) 
Prognostic Groups.

Clinical (cTNM)
Stage T N M
0 Tis N0 M0
I T1 N0 M0
IIA T2-T3 N0 M0
IIB T4 N0 M0
III T0-T4 N1-3 M0
IV T0-T4 Any N M1
Pathological (pTNM)
0 Tis N0 M0
I T1 N0 M0
IIA T2-T3 N0 M0
IIB T4 N0 M0
IIIA T1-T4 N1a(sn) or N1a

M0
T0 N1b

IIIB T1-T4 N1b-3 M0
IV T0-T4 Any N M1

PROGNOSTICATION
Multiple factors including age, tumor size (i.e. 
maximum tumor diameter), presence of nodal or 
distant metastases, lymphovascular invasion (LVI), 
immunosuppression, the positivity of p53 and p63, etc. 
are implicated in the prognostication of MCC [25]. In a 
recent study, a positive SLN and LVI were reported to 
be independently associated with worse disease-related 
outcomes, warranting consideration for investigational 
studies [26]. Baseline MCPyV oncoprotein antibody 
titer can also be taken into regard as a tumor marker for 
prognostic significance [27].

MANAGEMENT
To provide quality healthcare multidisciplinary team 
(MDT) discussion plays a vital role [28]. Therefore, after 
relevant workup, optimal MCC management requires 
site-specific MDT discussion involving a dermatologist, 
surgeon, radiation oncologist, medical oncologist, 
histopathologist, and radiologist. Park et al. shared their 
experience of modifications in the initial treatment plan 
in more than 50% of cases after MDT discussion [27]. 

Surgery
In absence of any baseline high-risk features (larger 
primary tumor, chronic T-cell immunosuppression, head 
& neck primary site, and LVI), surgical excision with clear 
margins and SLNB is the preferred treatment option in 
clinically node-negative disease as per NCCN guidelines. 
However, the extent of resection should be balanced 
with the morbidity of surgery [21]. Re-excision is to be 
considered in cases of positive surgical margins, as 
negative surgical margins are associated with improved 
survival [29, 30]. Mohs micrographic surgery (MMS) is 

a useful technique and is widely used. It has shown no 
survival difference as compared to wide local excision in 
stage I and II diseases [29]. In cases of clinically positive 
lymph nodes with non-metastatic disease, complete 
lymph nodal dissection (CLND) can be considered [21]. 
However, there is very limited data available to suggest 
the extent of lymph nodal surgery.

Radiation
Radiation therapy (RT) in MCC can be incorporated in 
adjuvant and definitive settings. Several studies have 
reported poorer disease-related outcomes in patients 
who were managed non-surgically [31, 32]. Nevertheless, 
in locoregionally advanced MCC or in patients who are 
unfit for surgery or refuse surgical management, initial 
treatment with definitive RT can be offered [33, 34]. 
It is still unclear if surgery or RT is more effective as 
the initial part of management for lymph nodal-positive 
MCC. Wright et al. showed better overall survival with 
surgery (with or without adjuvant RT) as compared with 
definitive RT (median 30 vs. 15 months, P < .001) [31]. 
Two recent retrospective studies evaluated outcomes in 
lymph node-positive MCC patients treated with CLND 
versus RT and found low rates of regional recurrence in 
both treatment options [35, 36].

The role of postoperative adjuvant RT is well-
established in patients with positive surgical margins and 
pathologically positive lymph nodes. A systematic review 
and meta-analysis suggested survival and disease-free 
survival (DFS) benefits for postoperative radiation of 
MCCs [37]. 

RT in MCC can be given in the form of external beam 
radiation therapy with electrons, photons, or protons, 
depending on tumor location and equipment availability. 
For superficial lesions or tumor boost electrons and 
deeper invasion or lymph nodal RT photons are commonly 
used. In lesions with nearby critical structures, such as 
the eye, treatment using protons is preferred [38].

Adjuvant RT when indicated, should be expedited as 
soon as wound healing allows. Bolus is usually used to 
achieve adequate skin dose. A 5 cm margin around the 
primary site should be used. Doses with conventional 
fractionation (2 Gy/fraction) for negative margins 
resection (R0) are 50–56 Gy, for microscopically positive 
margins resection (R1) 56–60 Gy dose is recommended 
and for grossly positive margins resection (R2) where 
re-resection is not an option or in definitive setting, 
60–66 Gy dose is advised. With clinically positive lymph 
nodes without a CLND dose of 60-66, Gy to the nodal 
basin is advised and for positive lymph nodes at SLNB, 
the recommended dose is 50-56 Gy, which can be 
escalated to 60 Gy in cases of extracapsular extension 
after CLND, as per NCCN [21]. Preliminary data from 
a prospective study evaluating the outcomes of single-
fraction RT (SFRT) of 8 Gy for MCC in the head and 
neck region, suggests favorable in-field locoregional 
control, which needs further exploration [39].
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Contact skin high-dose-rate brachytherapy as another 
treatment option can also be explored in MCC 
management. It has shown optimal results in the 
management of other non-melanoma skin cancers in 
several studies [40-43].

Chemotherapy
The role of chemotherapy in the adjuvant setting is 
controversial and it is not routinely recommended. Its 
utilization is limited to systemic disease. Several studies 
suggested no improved disease outcomes with adjuvant 
chemotherapy [44-46]. However, it can be offered on 
a case-by-case basis if indicated in high-risk patients 
(R2 resection, large tumors). The most commonly used 
agents include cisplatin, carboplatin, and etoposide [21].

Immunotherapy
Because of the immunogenic nature of MCC, the 
recent advancements in immune checkpoint inhibitors 
(ICIs) have tremendously improved the prognosis in 
disseminated MCC. It has resulted in changing practice 
patterns [47]. Data from recent prospective clinical trials 
support the use of the ICIs including anti-PD-L1/P-1 
monoclonal antibodies like avelumab, pembrolizumab, 
and nivolumab. Data from the JAVELIN Merkel 200 
trial, an open-label multicenter trial testing avelumab in 
patients with stage IV MCC, showed survival benefits 
as compared with chemotherapy [48]. Likewise, the 
recommendation for the use of pembrolizumab is 
supported by a phase II, single-arm multicenter trial 
testing pembrolizumab in patients with stage III/IV 
MCC [49]. Checkmate 358 phase I/II trial included 
39 patients with resectable MCC and evaluated the 
role of neoadjuvant nivolumab. Among 36 patients 
who underwent surgery, 47.2% achieved a pathologic 
complete response [50]. However, some patients with 
advanced-stage MCC do not respond to PD-1 inhibitors 
or PD-L1 inhibitors, which has led to the use of agents 
like ipilimumab, which is an anti-CTLA-4 monoclonal 
antibody but due to its toxicity and lesser efficacy, the 
data does not currently support its use [51].

Targeted Molecular Therapy
With recent advancements and a better understanding of 
the pathogenesis of MCC, the role of targeted molecular 
therapies is emerging in patients who do not respond well 
to immunotherapies or who are immunocompromised. 
Positivity for certain immunohistochemical markers like 
VEGF-A, VEGFR-2/3, VEGF-C, PDGF-alpha/beta,c-
kit, Mcl-1, Bmi-1, HIF-1alpha, Glut-1, etc. has directed 
towards the use of Pazopanib and cabozantinib in 
metastatic MCC patients [25]. Also, somatostatin analog 
(SSA) therapy can benefit a subset of MCC patients with 
somatostatin receptor expression [52]. 

Others
Literature has supported the use of hyperthermic 
isolated limb perfusion (HILP) or isolated limb infusion 
(ILI) as safe alternatives to amputation in cases of 
isolated, unresectable extremity MCC [53]. In an 

institutional experience, HILP proved to provide excellent 
locoregional control in selected patients with MCC in-
transit metastasis [54].

CONCLUSION
MCC being a rare malignant entity with nonspecific 
clinical history, not yet clearly defined pathogenesis 
and high relapse rates have attracted the interest of 
clinicians and researchers. Recent advancements in the 
understanding of its molecular basis, have led to evaluate 
the responsiveness of MCC to different therapeutic 
agents and their combinations. It is commendable that a 
new era for successful MCC treatment strategies can be 
anticipated in near future. Consequently, the best care of 
MCC can be achieved by multidisciplinary tumor board 
discussion before treatment initiation.
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