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A BSTRACT
Primary neuroendocrine carcinoma (NEC) except for Merkel cell carcinoma has rarely been reported in the skin. Herein reported
is a unique case of a primary cutaneous NEC with histological features of squamous cell carcinoma (SCC) with high cellular
anaplasia; the tumor is called “squamous NEC” in this report. A 77-year-old man presented with a skin tumor measuring
0.7 cm × 0.8 cm × 0.7 cm of the right second finger. A biopsy showed invasive malignant epithelial cells with keratinization. The
carcinoma cells were continuous with epidermis, and showed high cellular anaplasia. No apparent lympho-vascular permeations
were seen. The pathological diagnosis was poorly differentiated SCC. Because the histological features were unusual, an
immunohistochemical study was performed. The carcinoma cells were positive for cytokeratin (CK) AE1/AE3, CK34BE12,
CK5/6, neuron-specific enolase (NSE) (positive percentage (PP) = 70%), chromogranin (PP = 95%), synaptophysin (PP = 95%),
NCAM (PP = 20%), p63, p40, S100 protein (Langerhans cells), and Ki-67 (labeling index (LI) = 98%). The carcinoma cells were
negative for CK7, CK8, CK9, CK14, CK18, CK19, CK20, CK CAM5.2, smooth muscle actin, vimentin, desmin, HMB45, p53,
CD45, TTF-1, HCG, and surfactant apo-protein. Because the skin SCC showed neuroendocrine features and the neuroendocrine
cells exceeded 50% of the total tumor cell population, a diagnosis of squamous NEC was made. The histological features, NEC
features, high anaplasia, and high Ki-67 labeling index (LI = 98%) suggested poor prognosis. Systemic investigations using CT,
MRI, PET, and upper and lower gastrointestinal endoscopy revealed no tumors except for the finger tumor. No lympho-adenopathy
was seen. The outcome seemed not good. The tumor of the finger was difficult for operation. Wide excision or finger amputation
is considered.
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1. I NTRODUCTION

In other organs such as gastrointestinal tracts and lungs, the
NET and NEC show histological features of medullary neoPrimary neuroendocrine tumors (NET) and neuroendocrine plasms consisting of small tumor cells arranged in ribbon,
carcinomas (NEC) are extremely rare in the skin. In the cord, sinusoidal, rosette and trabecular appearances typically
WHO blue books of skin tumors[1] and soft tissue tumors,[2] seen in carcinoid (NET grade 1), atypical carcinoid (NET
there are no descriptions of NET except for Merkel cell car- grade 2), and NECs (NET grade 3 or NEC) such as small cell
cinoma (MCC).[3] Thus, there are now no descriptions of carcinoma and large cell NEC. In addition, NET has never
primary cutaneous NET and NEC in the skin and soft tissue shown SCC features, and vice versa.
tumors in the WHO blue books.
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Primary cutaneous NET has been reported as a name of carcinoid;[4–7] there have been only 4 cases of primary cutaneous
carcinoid, to the best of the author’s knowledge.[4–7] Primary cutaneous NEC has been reported as cutaneous NEC
in 6 cases,[8–13] to the best of the author’s knowledge. Thus,
primary cutaneous NET and NEC except for MCC are exceptionally rare. Herein reported is a very unique case of
primary cutaneous squamous NEC whose hematoxylin and
eosin (HE) diagnosis was squamous cell carcinoma (SCC)
with high cellular anaplasia. That is, the tumor was SCC in
HE, and was NEC in immunohistochemistry. Herein, the
tumor is tentatively called “squamous NEC”.
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2. C ASE REPORT
A 77-year-old man presented with a tumor measuring
0.7 cm × 0.8 cm × 0.7 cm of the right 2nd finger. A biopsy
of the tumor showed invasive malignant epithelial cells with
keratinization (see Figure 1A-D). Individual keratinization,
cancer pearls, and mitotic figures were scattered. Intercellular bridges were noted under high magnification. The carcinoma cells were continuous with the epidermis, and showed
a high cellular anaplasia including monster-like bizarre cells.
No apparent lympho-vascular permeations were seen. The
pathological diagnosis was SCC with high cellular anaplasia.

Figure 1. Morphologically of the tumor. The tumor is located in the dermis and continuous with epidermis (A). The tumor
shows wide keratinization and high grade atypia regarded as squamous cell carcinoma (SCC) (A). High power views (B, C
and D) shows keratinization, individual keratinization, cancer pearls, and very high grade cellular anaplasia including giant
bizarre cells. All HE. A, ×50. B, C, D; ×200.
Since the histological features were unusual, an immunohistochemical study was performed with the use of the two-steps
Dako Envision method as previously reported.[14–16] In brief,
the paraffin sections were incubated at room temperature for
5 min in phosphate buffered-saline (PBS) in an autoclave in
2

order to enhance antigenicity (antigen retrieval). After washing by PBS for three times each 5 min, the sections were
treated overnight at 4◦ C by the primary antibodies, all of
which were commercially obtained but were not listed herein
due to space limitation. The dilutions of the first antibodies
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were 1:50-1,000; the dilutions were determined depending
on the manufacturer’s instruction. Next, the sections were
washed by PBS several times and incubated in PBS three
times, each for 5 min. The sections were, them, incubated for
2 hours at room temperature in the secondary antibody, Dako
ChemMate, which is very sensitive and specific and consists
of the secondary antibody combined with dextran polymer
and horseradish peroxidase. The section were then washed
three time by PBS and incubated in PBS 3 times, each 5 min.
The peroxidase was colored by diaminobenzidine (DAB),
yielding brown reaction products. After washing several
times by PBC, the sections were lightly stained with hematoxylin and eosin. Positive and negative controls were carried
out internally and externally using appropriate tissues; for
example in neuroendocrine antigens, colorectal carcinoids
were utilized.
The carcinoma cells were positive for cytokeratin (CK)
AE1/AE3 (see Figure 2A), CK 34BE12 (see Figure 2B),
CK5/6 (see Figure 2C), neuron-specific enolase (NSE) (positive percentage (PP) = 70%) (see Figure 2D), chromogranin
(PP = 95%) (see Figure 2E), synaptophysin (PP = 95%)
(see Figure 2F), NCAM or CD56 (PP = 20%) (see Figure
2G), p63 (see Figure 2H), p40 (see Figure 2I), S-100 protein (Langerhans cells), and Ki-67 (see Figure 2J) (labeling
index (LI) = 98%). The carcinoma cells were negative for
CK7, CK8, CK9, CK14, CK18, CK19, CK20, CK CAM5.2,
smooth muscle actin, vimentin, desmin, HMB45, p53, CD45,
TTF-1, HCG, and surfactant apoprotein. Thus, since the SCC
showed neuroendocrine features and the neuroendocrine cells
exceeded 50% of total tumor cell population, a diagnosis
of squamous NEC was made. The control tissues showed
correct positive and negative staining. The histological characteristics, NEC features, high anaplasia, and high Ki-67
labeling (LI = 98%) suggested a poor prognosis. Systemic investigations using CT, MRI, PET, upper and lower endoscopy
revealed no tumors except for the finger tumor. No lymphoadenopathy was seen. The outcome seemed not good. The
finger was difficult for operation. Now, wide excision or
finger amputation is considered.
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and NSE.[18, 19] SCC has never assumed features of NET, and
vice versa in the literature.
On HE histology, the present case was poorly differentiated
SCC, because the carcinoma had keratinization and intercellular bridges and was continuous with the epidermis. Individual keratinization, cancer pearls, and mitotic figures were
scattered. Immunohistochemical studies of high-molecular
weight CKs and p40/p63 supported SCC characters of the
present case.[17, 20, 21] The carcinoma cells were continuous
with epidermis, and showed high cellular anaplasia including
monster-like bizarre cells. No apparent lympho-vascular permeation was seen. The histology was poorly differentiated
SCC, but the carcinoma was different from cutaneous primary ordinary SCC with regards to its high cellular anaplasia
including monster cells.
Therefore, the author performed an immunohistochemical study. The negative HCG excluded choriocarcinoma.
The negative TTF-1 and surfactant apoprotein excluded
a metastasis from lung adenocarcinoma. Negative reactions of carcinoma cells for smooth muscle actin, vimentin,
desmin, HMB45, and CD45 excluded mesenchymal sarcomas, melanomas, and malignant lymphomas. The positive
CK AE1/3, CD34BE12, CK5/6, and CK 7 indicated that
the carcinoma is epithelial malignant neoplasms containing
high-molecular weight CKs. The positive expressions of p63
and p40 highly suggest that the carcinoma is SCC.[17, 20, 21]
Negative p53 suggested no mutations of the p53 gene.[22]
The high Ki-67 LI (98%) suggests that the carcinoma has a
very high cell proliferative activity[23, 24] and the prognosis
is not good. The positive S100 implies that the Langerhans
cells (antigen presenting cells) are present in the carcinoma.

Surprisingly, the SCC in the present case immunohistochemically showed broad neuroendocrine features,[18, 19] and were
positive for NSE (positive percentage (PP) = 70%), chromogranin (PP = 95%), synaptophysin (PP = 95%), and NCAM
(CD56) (PP = 20%). The author hesitated in making the
pathological diagnosis. The tumor is certainly primary cutaneous tumor without metastasis because no tumors were
found in the body. It was not determined whether the carcinoma should be termed SCC or NET. However, the author
3. D ISCUSSION
At the present time, SCC is defined as a carcinoma showing diagnosed the lesion as primary cutaneous squamous NEC.
keratinization and/or intercellular bridges or as a carcinoma The present case is very similar to the cases of Hosaka et
with Immunohistochemical evidence for squamous epithelia al.,[10] Dadzie et al.,[12] and Isimbaldi et al..[8] Their cases
such as positive high-molecular weight CKs (CK34BE12, also showed squamoid features on HE sections; however,
CK5, CK6 and CK14) and/or positive p40 or p63.[17] NEC immunohistochemical and electron microscopic investigaor NET is defined as epithelial tumors showing a broad neu- tions of their cases showed neuroendocrine features. They
roendocrine differentiation which is manifested as charac- diagnosed the lesion as primary cutaneous NEC, rather than
teristic histological features and as immunohistochemical SCC. These diagnosis and diagnostic dilemma are similar to
evidence of tumor cells for neuroendocrine tissue usually those of the present case.
including chromogranin A, synaptophysin, CD56 (NCAM)
Published by Sciedu Press
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Figure 2. Immunohistochemical findings. The carcinoma cells were positive for cytokeratin (CK) AE1/AE3 (A),
CK34BE12 (B), CK5/6 (C), neuron-specific enolase (D), chromogranin (E), synaptophysin (F), NCAM (G), p63 (H), p40
(I), and Ki-67 (J) (labeling index = 98%). Immunostaining. A-H, J: ×200. I: ×250
The present case is not an MCC, which shows monotonous
small cell carcinoma-like cells proliferation. MCC is characterized monotonous proliferation of relatively small cells
with hyperchromatic nuclei and positivity of CK20 with a
dotted immunoreaction. In MCC, CK20 is consistently positive and its perinuclear dotted immunoreactivity is a very
sensitive and specific finding. These features of MCC are
entirely different from those of the present case, in which the
histology is SCC with keratinization and CD20 was negative. It is reported that, in some case of MCC, MCC exhibits
4

unusual histological features. Li et al.[25] reported a case
of primary cutaneous neuroendocrine cell carcinoma with
prominent microcystic features. It mimicked an eccrine carcinoma. Sirikanjanapong et al.[26] reported a case of intraepidermal and dermal MCC with squamous cell carcinoma in
situ. Hwang et al.[27] reported a case of MCC with squamous
and sarcomatous differentiations. Jones et al.[28] reported a
case showing a development of cutaneous NEC mixed with
squamous cell carcinoma in erythema. Cerroni and Kerl[29]
reported a case of primary cutaneous NEC in association
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with squamous- and basal-cell carcinoma. These reported
unusual variants of MCC show that the main tumor is MCC
which was associated with squamoid, microcystic, carcinoma
in situ, basal cell carcinoma, SCC, and sarcomatous features
in the small parts of the MCC. The present case is not such
a variant of MCC, because the present tumor showed no
definite areas of MCC. The CK20 was negative in all tumor
cells in this case.
Every tumor (particularly carcinoma) of every organ can
show “neuroendocrine differentiation”.[30, 31] Thus, it is frequently difficult or impossible whether carcinomas with neuroendocrine features should be labeled as “NEC” or “carcinomas with neuroendocrine differentiation”. At the present
time, there is no consensus of this distinction. In NEC of
lungs, small cell lung carcinoma (SCLC) was defined by only
HE histology, and SCLC does not express neuroendocrine
features in about 10% of cases.[30] In large cell neuroendocrine carcinoma (LCNEC) of the lung, it is mandatory to
demonstrate the neuroendocrine features, but the percentage of LENEC cells with neuroendocrine features is not
described in the WHO blue book of lung.[31] However, in
WHO blue book of breast,[32] NEC is defined as a NEC
whose neuroendocrine features are seen in more than 50%
of the tumor cells. If this cut-off point (50%) of the immunostainings of neuroendocrine antigens were adopted, the
present case could be categorized as NEC or NET not tumors
with neuroendocrine differentiation.

2017, Vol. 4, No. 1

tophysin are the most sensitive and most specific antigens
present in neuroendocrine cells. Therefore, in the present
case, the neuroendocrine cells as determined by chromogranin and synaptophysin immunostainings exceeded 50%
of total tumor cells population. Thus, the present case fulfills
the criteria of NEC.
The present cutaneous tumor appears primary skin tumor,
because imaging techniques revealed no other tumors in the
body. Immunohistochemically, the negative TTF-1 and surfactant apoprotein suggests that the tumor is not a metastasis
from lung carcinoma. The CK7-/CK20- pattern is compatible
with primary cutaneous tumor.
Characteristically, the present tumor showed that the tumor had high-molecular weight CKs such as CK34BE12
and CK5/6, and did not have low molecular-weight CKs
such as CK CAM5.2, CK7, CK8, CK18, CK19, and CK20.
CK AE1/AE3 showed moderate reaction. These findings
suggest that the present tumor is carcinoma and the present
tumor have only high molecular weight CKs.[33–35] P63 and
p40 label many cell types including SCC cells. Although
the author recently demonstrated that cutaneous basal cell
carcinoma (BCC) frequently express neuroendocrine antigens, KIT and PDGFRA,[33] the present case is not BCC
histologically and immunohistochemically.

4. C ONCLUSIONS
The author reported an extraordinary rare case of primary
cutaneous SCC which showed distinct immunohistochemical
features of NET. The SCC features were characterized by
keratinization, intercellular bridges, and immune-expressions
of high-molecular weight CKs (CK34BE12 and CK5/6) and
p40/p63. The NEC features were not seen histologically,
but Immunohistochemical study showed diffuse staining of
chromogranin, synaptophysin, CD56 and NSE. The lesion
was tentatively called squamous NEC of the skin.

Therefore, there seem to be an unwritten consensus that carcinomas with neuroendocrine cells > 50% of tumor cells are
called “NEC”. In contrast, carcinomas with neuroendocrine
cells < 50% of tumor cells are regarded as “carcinomas with
neuroendocrine differentiation”. In the present case, the
author examined four pan-neuroendocrine markers (chromogranin, synaptophysin, NCAM, and NSE), and found that the
proportion of neuroendocrine positive cells was 95% in chromogranin and synaptophysin immunostainings, 70% in NSE
immunostaining, 20% in NCAM immunostaining. It is well C ONFLICTS OF I NTEREST D ISCLOSURE
recognized that of the four antigens, chromogranin and synap- The author declares no conflicts of interest.
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