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In the present study, to identify the clinical significance of the cytokeratin (CK) 20 staining pattern 
in Merkel cell carcinoma (MCC), we retrospectively analyzed the major clinicopathological and 
immunohistochemical characteristics of 12 cases of MCC. Typical dot-like pattern was seen in eight 
of our patients, while four patients showed peripheral staining pattern. Interestingly, all cases of MCC 
with dot-like CK20 tumor cells occurred in the head and neck region, while those with peripheral 
CK20 pattern tended to be located in other lesions (forearm, knee, or buttock): The difference of 
frequency in the head and neck regions was statistically significant. Dot-like CK20 staining pattern 
may therefore be resulted from ultraviolet exposure. Additionally, although without significance, 
metastasis was more frequent in those with dot-like CK20 than in peripheral CK20 staining: All 
patients with peripheral CK20 pattern had complete remission by surgical excision with or without 
radiation therapy. CK20 staining pattern may be a novel predictor of prognosis.

1. Introduction

Merkel cell carcinoma (MCC) is a rare and aggressive 
epithelial cutaneous neoplasm with neuroendocrine 
differentiation. It typically appears as solitary red-
violaceous tumors in sun-exposed head and neck lesions 
of elderly people (1); it grows rapidly without pain. 
Males are more susceptible, and the mean age of patients 
is reported to be 70 years (2). Merkel cell polyomavirus 
is detected in 80% of the lesions. Histopathologically, 
the tumor typically consists of a dense population 
of small, round, and uniform cells in the dermis and 
subcutaneous tissue without change to the overlying 
epidermis. Differential diagnosis includes the "small 
round blue cell" tumor group, e.g., metastatic small cell 
carcinoma of the lung. Immunohistochemical analysis 
of cytokeratin (CK)20, epithelial membrane antigen, 
neuron‐specific enolase, synaptophysin, chromogranin 
A, thyroid transcription factor (TTF)‐1, S100 protein, 
leucocyte common antigen, and CD56 has been shown 
to be useful for the diagnosis (1).
 CK20 staining of tumor cells shows perinuclear 
dot-like patterns in the majority of patients with MCC. 
Meanwhile, we recently noticed peripheral CK20 staining 
pattern in a patient subset. In this study, to identify 

the clinical significance of CK20 staining pattern, we 
retrospectively analyzed the major clinicopathological 
and immunohistochemical characteristics of patients with 
MCC.

2. Materials and Methods

2.1. Clinical assessment and patient material 

The present study includes 12 patients with MCC (6 
men and 6 women) who visited Wakayama Medical 
University Hospital between 2010 and 2020. All patients 
were diagnosed based on clinical manifestation and 
immunohistopathological findings. Patient data (age, 
gender, location, diameter of MCC, immunohistological 
findings, and prognosis) were collected retrospectively 
(Table 1).

2.2. CK20 immunoreactivity 

Skin samples were paraffin-embedded, and sections 
were dewaxed in xylene and rehydrated in graded 
alcohols. Hematoxylin and eosin staining was 
performed as described previously (3).
 For immunostaining, anti-cytokeratin 20 rabbit 
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monoclonal primary antibody (Roche Diagnostics, 
Indiana, USA) was optimized for use with VENTANA 
OptiView DAB IHC Detection Kit (Ventana medical 
system, Arizona, USA) on automated VENTANA 
BenchMark ULTRA platform (Roche Diagnostics). 
CK20-positive cells were randomly observed in five 
different 800-fold magnification fields under the 
inverted microscope. Dominant staining patterns were 
recorded. 

2.3. Statistical analysis

Statistical analysis was carried out with Fisher’s exact 
test to compare frequency. P values < 0.05 were 
considered significant.

3. Results and Discussion

3.1. Clinical and histopathological features of MCC 
patients

We collected the clinical data of 12 patients with MCC 
for the present study. Detail of one of the patients (case 
No.3) was previously published as case report focusing 
on reconstruction surgery (4). 
 As shown in Table 1, the clinical characteristics of 
12 lesions were as follows: mean age was 82.1 years 
(age range: 75-89 years), and male:female ratio was 
6:6. Distribution of the tumors was 3 lesions in the 
cheeks, 2 in the eyelids, 1 in the external canthus, 3 in 
the earlobes, 1 in the forearm, 1 in the lower leg, and 1 
in the buttock. The mean diameter of the tumors was 2.6 
cm (range: 1-5 cm). Regarding the immunoreactivity 
of the tumor cells, staining of CK20 was positive in all 
cases. CD56 was also positive in all seven tested cases. 
Positive staining of synaptophysin or chromogranin A, 
the most common neuroendocrine markers, was also 
observed in eight out of the nine tested cases. None of 
the cases tested were positive for CK7 or TTF-1 (0/7 
and 0/9, respectively). Merkel cell polyomavirus was 
detected in three cases. 
 These clinical and immunohistopathological features 
are generally consistent with previous notions (2). We 
noticed, however, that there are two different CK20 
patterns of tumor cell immunoreactivity: typical dot-like 
pattern, a perinuclear globular aggregation, was seen in 
eight cases, while four cases showed peripheral staining 
patterns. Representative clinical and histopathological 
findings of cases with dot-like pattern and those 
with peripheral pattern are shown in Figures 1 and 2, 
respectively.

3 .2 .  Cl in ica l  s igni f icance  of  d i f ferent  CK20 
immunoreactivity of tumor cells

We then attempted to identify the clinical significance of 
different CK20 immunoreactivity of tumor cells. There 
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significant (100.0% vs. 25.0%, p = 0.0182 by Fisher 
Exact test). 
 In addition, although insignificant, metastasis was 
more frequent in those with dot-like CK20 (50.0% 
vs. 0.0%, p = 0.21) than peripheral CK20 staining; 
all patients with peripheral CK20 pattern resulted 
in complete remission by surgical excision with or 

was no statistically significant correlation with age, 
gender, location, or diameter of the tumors. However, 
all of the MCCs with dot-like CK20 tumor cells 
occurred in the head and neck region, while those with 
peripheral CK20 pattern tended to be located in other 
lesions (forearm, knee, or buttock), and the difference 
of frequency in head and neck lesions was statistically 

Figure 1. Representative clinical pictures and 
histopathological findings of a patient with 
dot-like perinuclear CK20 (patient No.1). 
(a) Clinical presentation of the tumor on the 
external canthus. (b) Hematoxylin and eosin 
staining showing dermal proliferation of small 
round blue cells (magnification: × 40). (c) The 
tumor cells were round and basophilic with 
high nuclear:cytoplasmic ratio, hyperchromatic 
nuclei, and finely stippled salt and pepper 
chromatin pattern. Mitotic figures were also 
found (magnification: × 400). (d) The tumor cells 
were positive for CK20 (magnification: × 40). (e) 
CK20 staining showed perinuclear dot-like pattern 
(magnification: × 800).

Figure 2. Representative clinical pictures 
and histopathological findings of a patient 
with peripheral CK20 (patient No.9). (a) 
Clinical presentation of a tumor on the forearm. 
(b) Hematoxylin and eosin staining showing 
dermal proliferation of small round blue cells 
(magnification: × 40). (c) The tumor cells were 
round and basophilic with high nuclear:cytoplasmic 
ratio and finely stippled salt and pepper chromatin 
pattern (magnification: × 400). (d) The tumor cells 
were positive for CK20 (magnification: × 40). (e) 
CK20 staining showed peripheral nuclear pattern 
(magnification: × 800).
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without radiation therapy. There was no difference in 
the positivity of other immunostaining between the two 
groups. 

CK20 is a type I cytokeratin, which is a major cellular 
protein of mature enterocytes and goblet cells. CK20 
expression is usually therefore observed in normal 
gastric and intestinal mucosa (5), and CK20 staining is 
used to identify a range of adenocarcinoma arising from 
CK20-positive epithelia, including colorectal cancer. In 
addition, tumor cells of MCC are well known to express 
CK20, but are absent in metastatic lung cancer. 
 CK20 staining pattern of enterocytes is usually 
diffuse, while dot-like perinuclear pattern was 
characteristic of the tumor cells of MCC (6,7). To our 
knowledge, the mechanism of dot-like CK20 staining, 
however, remains unknown. Furthermore, we noticed 
peripheral staining pattern of CK20 in a subset of MCC 
patients. We found that all MCCs with dot-like CK20 
tumor cells occurred in the head and neck region, while 
those with peripheral pattern CK20 tended to be located 
in the trunk and extremities, and the difference was 
statistically significant. Established risk factors for MCC 
are immunosuppression and extensive sun exposure: 
increased frequency of MCCs in patients with acquired 
immune deficiency syndrome and in those receiving 
immunosuppressive therapy has been reported (7). The 
incidence rate of cutaneous MCC is also increased by sun 
exposure (7). Here, all MCCs with dot-like CK20 tumor 
cells occurred in the head and neck region, so dot-like 
CK20 staining pattern may be the result of ultraviolet 
exposure. There has been quite a few report to focus on 
the staining pattern of CK20 in patients with MCC. 
 Metastasis was more frequent in patients with dot-
like CK20 than in peripheral CK20 staining, whereas 
all patients with peripheral CK20 pattern resulted in 
complete remission by surgical excision with or without 
radiation. The rates of local and regional recurrence 
were reported to be 29% and 59%, respectively, in MCC 
patients (7). In addition, the estimated mortality rate for 
all patients with MCC is between 25% and 35% (8). 
Previous studies reported poor prognostic factors to be 
male sex, tumor size > 5 mm or >  20 mm, location (in 
the buttock/thigh/trunk or in the head), advanced clinical 
stage, small cell size, high mitotic index, diffuse growth 
pattern, as well as p53 positivity (9). CK20 staining 
pattern may also be a novel predictor of prognosis 
in MCC. Detailed research with a larger number of 
samples is necessary to prove clinical significance of 
CK20 staining pattern.
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