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Case Report

Small cell carcinoma of the oral cavity (cheek mucosa):
a case report with an immunohistochemical and
molecular genetic analysis
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Abstract: Small cell carcinoma (SCC) of the oral cavity is extremely rare; only one case has been reported in the
English Literature. The author herein reports the second case of SCC of the oral cavity. A 59-year-old man presented
with oral tumor (5 cm) in the right cheek mucosa. A biopsy was taken. The HE histology was typical SCC consisting
of small epithelial cells with hyperchromatic nuclei, molded nuclei, scant nucleocytoplasmic ratio, and negative
nucleoli. Immunohistochemically, the tumor cells are positive for pancytokeratin (PCK) WSS, PCK MNF-116, cyto-
keratin (CK) 34BE12, CK5/6, CK14, vimentin, KIT (CD117), CD56, synaptophysin, p53 protein, and Ki67 antigen
(Ki-67 labeling = 70%). The tumor cells are negative for PCK AE1/3, PSK CAM5.2, CK7, CK8, CK18, CK19, CK20,
EMA, NSE, chromogranin, platelet-derived growth factor-a (PDGFRA), CD45, CD45R0, CD3, CD20, CD30, CD79a,
and bcl-2. A retrospective genetic analysis using PCR-direct sequencing method in paraffin sections identified no
mutations of KIT (exons 9, 11, 13 and 17) and PDGFRA (exons 12 and 18) genes. Various imaging modalities
including CT and MRI and upper and lower gastrointestinal endoscopy did not identified no tumors other than the
oral tumor. Thus, the oral tumor was thought primary. The oral tumor rapidly enlarged, and distant metastases to
cervical lymph nodes, ribs and iliac bones emerged. The patient is now treated by cisplatin-based chemotherapy 16
months after the first manifestation.
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Introduction

Small cell carcinoma (SCC) of the head and
neck region is very rare, but a few case series
have been reported in the nasal cavity and
paranasal sinuses [1-4]. In contrast, SCC of the
oral cavity is extremely rare; only one case has
been reported in the literature [5]. SCC of the
lung is shown to express KIT and platelet-
derived growth factor-a (PDGFRA), but has no
mutations of these genes lung [6]. Several
comprehensive studies of small cell carcinoma
have been reported in the English literature
[7-27]. However, there have been no reports of
SCC of the oral cavity investigating protein
expression and gene mutations of KIT and
platelet-derived growth factor receptor-o
(PDGFRA). The author reports herein a case of
primary SCC of the oral cavity with an examina-
tion of protein expressions of KIT and PDGFRA

and gene status of KIT and PDFRRA genes. KIT
and PDGFRA genes, both mapped to 4q12,
encode receptor tyrosine kinase oncoproteins
called KIT (CD117) and PDGFRA, respectively
[28-33]. Both molecules are transmembranous
oncoproteins, and play important roles in the
carcinogenesis of several tumors such as gas-
trointestinal stromal tumor (GIST) [14-45].

Case report

A-59-year-old man presented with oral tumor (5
cm) in the right cheek mucosa (Figure 1A and
1B). A biopsy was taken. The HE histology was
typical SCC consisting of small epithelial cells
with hyperchromatic nuclei, molded nuclei,
scant nucleocytoplasmic ratio, and negative
nucleoli (Figure 2A-C).

An immunohistochemical analysis was per-
formed by Dako Envision methods (Dako Corp,
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Figure 1. Gross findings. A: The right cheek of the
patient shows a swelling (tumor) (arrow). B: The oral
cavity examination shows a tumor (arrow) in the right
cheek.

Glostrup, Denmark), as previously reported
[46-52]. Immunohistochemically, the tumor
cells are positive for pancytokeratin (PCK) WSS
(Figure 3A), PCK MNF-116, cytokeratin (CK)
34BE12, CK5/6, CK14, vimentin, KIT (CD117)
(Figure 3B), CD56 (Figure 3C), synaptophysin
(Figure 3D), p53 protein (Figure 3E), and Ki67
antigen (Ki-67 labeling = 70%) (Figure 3F). The
tumor cells are negative for PCK AE1/3, PSK
CAMb.2, CK7, CK8, CK18, CK19, CK20, EMA,
NSE, chromogranin, PDGFRA, CD45, CD45R0,
CD3, CD20, CD30, CD79a, and bcl-2.

A molecular genetic analysis of KIT gene (exons
9, 11, 13, and 17) and PDGFRA (exons 12 and
18) gene were performed by the PCR direct
sequencing method, as previously reported [4,
14-27, 34-40]. The exons of both genes were
selected because they are frequent mutation
sites [14-41]. The primers are shown in Table 1.
In brief, genomic DNA was extracted from par-
affin blocks with proteinase K digestion and
phenol/chloroform extraction, and subjected to
PCR for 40 cycles (94°C for one minute, 52°C
for one minute, 72°C for one minute), using a
thermal cycler (GeneAmp PCR system 9700,
Applied Biosystems, ABI, CA). The annealing
temperature was 53°C. PCR products were
extracted, and subjected to a computed auto-
matic DNA sequencer (ABI PRIZM 3100 Genetic
Analyzer, Applied Biosystems, ABI, CA).

The retrospective genetic analysis using PCR-
direct sequencing method in paraffin sections
identified no mutations of KIT (exons 9, 11, 13
and 17) and PDGFRA (exons 12 and 18) genes.
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Various imaging modalities including CT and
MRI and upper and lower gastrointestinal
endoscopy did not identified no tumors other
than the oral tumor. Thus, the oral tumor was
thought primary. The oral tumor rapidly
enlarged, and distant metastases to cervical
lymph nodes, ribs and iliac bones emerged. The
patient is now treated by cisplatin-based che-
motherapy 16 months after the first
manifestation.

Discussion

The present case is the second case after
Shenoy et al. [5] of oral SCC, and the first case
with immunohistochemical examination of the
oral SCC. The present case is the first case
examining protein expression and gene muta-
tional status of oral SCC. In the present study,
the oral tumor is apparently SCC on HE sec-
tions. Some neuroendocrine antigens including
CD56 and synaptophysin were positive. This
finding supports the pathological diagnosis of
SCC of the oral cavity in the current case. The
positive p53 protein shows p53 gene mutation,
and the high Ki-67 labeling (labeling index=70%)
indicates high proliferative activity of tumor
cells. The CK immunoprofile of the present SCC
was PCK WSS+, PCK MNF-116+, CK34BE12+,
CK5/6+, CK14+, PCK AE1/3-, PSK CAMb5.2-,
CK7-, CK8-, CK18-, CK19-, and CK20-.
Immunoprofile of SCC of various organs is
known to vary from case to case, and there are
cases of SCC without expression of any CKs
[53]. SCC somewhat resemble malignant lym-
phoma histologically. In the present tumor, the
negative reaction of tumor cells to CD3, CD20,
CD45, CD45R0, CD79a and bcl-2 implies that
the present tumor is not malignant lymphoma.
The reason for negative EMA and positive
vimentin is unclear. However, vimentin is well
known to be expressed in certain types of car-
cinoma, and EMA is well known to be negative
in several carcinomas. The negative reaction of
chromogranin and NSE in the current tumor
does not imply that the current tumor has no
neuroendocrine features [6, 14-27], because
the current tumor showed positive CD56 and
synaptophysin.

Small cell carcinoma is defined by only HE his-
tology [54]. According to WHO criteria [54], it is
defined as a malignant epithelial tumor consist-
ing of small cells with scant cytoplasm, ill-
defined cell borders, finely granular nuclear
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chromatin, and absent or inconspicuous nucle-
oli. The tumor cells are round, oval and spindle-
shaped. Nuclear molding is prominent. Necrosis
is typically extensive and mitotic count is high
[54]. More than 90 % of small cell carcinoma
has neuroendocrine features [54]. The present
cases fulfill the criteria of small cell carcinoma.
The present case of oral SCC had neuroendo-
crine features. Thus, the present cases are
small cell carcinomas in strict criteria.

The current oral tumor rapidly enlarged, and
distant metastases to cervical lymph nodes,
ribs and iliac bones emerged. The patient is
now treated by cisplatin-based chemotherapy
16 months after the first manifestation. This
findings implies that oral SCC has poor
prognosis.

The pathogenesis of the current SCC of the oral
cavity is unclear. It has been considered that
SCC may arise from totipotential stem cell pres-
ent in the mucosal epithelium [41]. In the pres-
ent case, the oral SCC may arise from such toti-
potential stem cells.
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Figure 2. HE histology of small cell carcinoma of the
oral cavity. A: The biopsy showed many fragments of
malignant cells with hypercellularity. Low power view.
HE, x50 HE, x200. B, C: The tumor are composed
of malignant epithelioid tumor cells characterized by
small cells, scant cytoplasm, ill-defined cell borders,
finely granular nuclear chromatin, and absent or in-
conspicuous nucleoli. The tumor cells are round, oval
and spindle-shaped. Nuclear molding is prominent.
These features are typical for small cell carcinoma.
B: Intermediate power view, HE, x200. C: High power
view. HE, X400.

The novel findings in the present oral SCC are
that immunoreactive KIT was positive, but
immunoreactive PDGFRA was absent. In SCC of
other organs, both KIT and PDGFRA tend to be
positive [4, 6, 14-27]. The present is the first
report of oral SCC that examined KIT and
PDGFRA proteins and KIT and PDGFRA genes.
KIT and PDGFRA proteins and KIT and PDGFRA
genes have rarely been investigated in extra-
pulmonary small cell carcinoma [4, 14-27],
while several comprehensive reports are pres-
ent in small cell lung carcinoma. KIT has been
reported to be expressed in 30-80% of the
small cell lung carcinoma [6, 42, 43]. The pres-
ent case shows that oral SCC also expresses
KIT protein. Only one study of PDGFRA protein
has been reported in small cell lung carcinoma
[6], but many studies showed that of positive
protein expression of KIT and PDGFRA in SCC
of other organs have been reported [14-27].
The present case of oral SCC did not show
PDGFRA expression, suggesting that the pres-
ent oral SCC does not express this
oncoprotein.
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Figure 3. Immunohistochemical findings of the tumor cells. The tumor cells are positive for pancytokeratin WSS (A),
KIT (CD117) (B), CD56 (C), synaptophysin (D), p53 (E) and Ki67 (labeling index=70%) (F). The expression of KIT is
membranous. A, E, F: x200. B, C, D: x400.

The present cases did not identify mutations of
KIT and PDFGRA genes. Most reports of small
cell lung carcinoma have shown no mutations
in KIT genes [6, 42], except for Boldrini et al.
[43] who found five mutations in 60 small cell
lung carcinomas. On the other hand, Terada [6]
and Sihto et al. [42] identified no KIT mutations
in many cases of small cell lung carcinomas.
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More studies of KIT mutations remain to be
performed in the SCC. With regard to PDFGRA
mutations, Terada [43] and Sihto et al. [42]
found no mutations in many cases of small cell
lung carcinomas. Sihto et al. [42] insisted that
KIT expression in small cell lung carcinoma is
due not to KIT gene mutations but to KIT gene
amplification. With regard to extrapulmonary
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Table 1. Primer sequence

been studied, but little

is known as yet.

Forward Reverse
KIT exon 9

5’-TCC TAG AGT AAG CCA GGG CTT-3’ 5’-TGG TAG ACA GAG CCT AAA CAT CC-3’
KIT exon11

5’-GAT CTATTT TTC CCT TTC TC-3’ 5’AGC CCC TGT TTC ATA CTG AC-3’
KIT exon 13

5’-GCT TGA CAT CAG TTT GCC AG -3’ 5’-AAA GGC AGC TTG GAC ACG GCT TTA-3’
KIT exon 17

5’-CTC CTC CAA CCT AAT AGT GT-3’
PDGFRA exon12

5’-GTC AAG CAG AGA ATG GGT AC-3’

Protein kinase C-theta
and  PI3-kinase/AKT
are activated in ima-
tinib-resistant GIST
[57, 58], and analyses
of these KIT signaling
molecules may be
important in the treat-
ment of GIST. Such
studies are not per-
formed in SCC. In the

5'-TTG GAT ATT CAC CAG TTA CCT GTC-3’ 5’-CAA GGG AAA AGC TCT TGG-3’

PDGFRA exon 18
5’-ACC ATG GAT CAG CCA GTC TT-3’

5’-TGA AGG AGG ATG AGC CTG ACC-3’

present case, the
author could not inves-
tigate these mole-

SCC, Terada [6, 14-27] showed that there are
no mutations of KIT and PDGFRA in the extra-
pulmonary SCC.

Among many KIT-positive tumors, GIST is repre-
sentative [10-15]. It is thought that GIST arises
from interstitial cell of Cajal, a pacemaker neu-
ronal cell that normally expresses KIT protein
[28-36]. In contrast, SCC is an undifferentiated
carcinoma with neuroendocrine phenotypes.
The original cell of SCC is unknown. Recently,
Blumming et al. [44] found that GIST expresses
synaptic vesicle proteins, and suggested that
GIST has endocrine features. Therefore, it is
suggested that there may be an association
between GIST and SCC in that the both entities
have neuroendocrine features.

Several studies of GIST have revealed that
there are minute subclinical microGISTs or
“GIST tumorlets” in the gastrointestinal tract
[55, 56]. The incidence of these is about 20%,
and these are considered as GIST precursors.
Frequent KIT mutations (about 46%) and occa-
sional PDGFRA mutations (about 4%) are pres-
entinthese “GIST tumorlets” [55, 56]. However,
these “GIST tumorlets” do not always develop
into clinical GIST. Other genetic events are nec-
essary for the development of clinical GIST. In
contrast, little is known about the precursor
lesions in SCC.

Recently, the phosphorylation (activation) sta-
tus of KIT and PDGFRA has been studies [57,
58]. This is particularly important in KIT muta-
tion-negative tumors as in the present case.
KIT kinase activation and downstream signal-
ing proteins leading to tumorigenesis have
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cules, because no rel-
evant antibodies were available. KIT tyrosine
kinase activity and KIT signaling abnormalities
in SCC remain to be elucidated.

In summary, the author reported the second
case of oral SCC. An extensive immunohisto-
chemical study was performed. The oral SCC
expressed KIT protein, but not PDGFRA protein.
No KIT and PDGFRA mutations were
recognized.

Conflict of interest statement

The author has no conflict of interest.

Acknowledgements

This work was approved by Ethics Committee of
our hospital.

Address correspondence to: Dr. Tadashi Terada,
Department of Pathology, Shizuoka City Shimizu
Hospital, Miyakami 1231 Shimizu-Ku, Shizuoka
424-8636, Japan. Tel: 81-54-336-1111; Fax: 81-54-
336-1315; E-mail: piyo0111jp@yahoo.co.jp

References

[1] Renner G. Small cell carcinoma of the head
and neck: a review. Semin Oncol 2007; 34:
3-14.

[2] Perez-Ordonez B, Caruana SM, Huvos AG,
Shah JP. Small cell neuroendocrine carcinoma
of the nasal cavity and paranasal sinuses.
Hum Pathol 1998; 29: 826-832.

[3] Tarozzi M, Demarosi F, Lodi G, Sardella A, Car-
rassi A. Primary small cell carcinoma of the
nasal cavity with an unusual oral manifesta-
tion. J Oral Pathol Med 2007; 36: 252-254.

Int J Clin Exp Pathol 2013;6(4):780-787



(4]

(5]

(6]

(7]

(8]

[9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

785

Small cell carcinoma of oral cavity

Terada T. Primary small cell carcinoma of the
maxillary sinus: a case report with immunohis-
tochemical and molecular genetic study involv-
ing KIT and PDGFRA. Int J Clin Exp Pathol
2012; 5: 264-269.

Shenoy N, Sholapurkar AA, Pai KM, Pal K.
Small cell carcinoma of the oral cavity: report
of a rare case. J Calif Dent Assoc 2009; 37:
399-401.

Terada T. An immunohistochemical and mo-
lecular genetic analysis of KIT and PDGFRA in
small cell lung carcinoma in Japanese. Int J
Clin Exp Pathol 2012; 5: 331-338.

Yun JP, Zhang MF, Hou JH, Tian QH, Fu J, Liang
XM, Wu QL, Rong TH. Primary small cell carci-
noma of the esophagus: clinicopathlogical and
immunohistochemical features of 21 cases.
BMC Cancer 2007; 7: 38.

Medgyesy CD, Wolff RA, Putnam JB Jr, Ajani JA.
Small cell carcinoma of the esophagus: the
University of Texas M. D. Anderson Cancer
Center experience and literature review. Can-
cer 2000; 88: 262-267.

Bennouna J, Bardet E, Deguiral P, Douillard JY.
Small cell carcinoma of the esophagus: analy-
sis of 10 cases and review of the published
data. Am J Clin Oncol 2000; 23: 455-459.
Law SY, Fok M, Lam KY, Loke SL, Ma LT, Wong
J. Small cell carcinoma of the esophagus. Can-
cer 1994; 73: 2894-2899.

Wu Z, Ma JY, Yang JJ, Zhao YF, Zhang SF. Pri-
mary small cell carcinoma of esophagus: re-
port of 9 cases and review of the literature.
World J Gastroenterol 2004; 10: 3680-3682.
Yamamoto J, Ohshima K, lkeda S, Iwashita A,
Kikuchi M. Primary esophageal small cell car-
cinoma with concomitant invasive squamous
cell carcinoma or carcinoma in situ. Hum
Pathol 2003; 34: 1108-1115.

Takubo K, Nakamura K, Sawabe M, Arai T, Esa-
ki Y, Miyashita M, Mafune K, Tanaka Y, Sasaji-
ma K. Primary undifferentiated small cell carci-
noma of the esophagus. Hum Pathol 1999;
30: 216-221.

Terada T. Primary esophageal small cell carci-
noma with brain metastasis and with CD56,
KIT, and PDGFRA expressons. Pathol Oncol
Res 2012; 18: 1091-1093.

Terada T. KIT and PDGFRA in esophageal pure
small cell carcinoma. Int J Clin Exp Pathol
2011; 4: 718-721.

Terada T. Primary small cell carcinoma of the
mediastinum: A case report with immunohisto-
chemical and molecular genetic analyses of
KIT and PDGFRA genes. Med Oncol 2009; 26:
247-250.

Terada T. Primary small cell carcinoma of the
ureter: A case report involving immunohisto-
chemical and molecular genetic analyses of

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

KIT and PDGFRA genes. Pathology 2010; 42:
101-102.

Terada T. An autopsy case of primary small cell
carcinoma of the urinary bladder: KIT and
PDGFRA expression and mutations. Pathol Int
2009; 59: 247-250.

Terada T. Primary small cell carcinoma of the
pleura: A case report with immunohistochemi-
cal and molecular genetic analyses of KIT and
PDGFRA genes. Med Oncol 2010; 27: 1119-
1122.

Terada T. KIT-positive primary small cell carci-
noma of the endometrium: A case report with
immunohistochemical and molecular genetic
analyses of KIT and PDGFRA genes. Arch Gyne-
col Obstet 2010; 282: 413-416.

Terada T. Large cell neuroendocrine carcinoma
with sarcomatous changes of the endometri-
um: a case report with immunohistochemical
studies and molecular genetic study of KIT and
PDGFRA. Pathol Res Pract 2010; 206: 420-
425.

Terada T. Pulmonary large cell neuroendocrine
carcinoma diagnosed in a brain metastasis. Int
J Clin Exp Pathol 2012; 5: 159-162.

Terada T. Neuroendocrine carcinoma of the
esophagus: a case report with immunohisto-
chemical and molecular genetic analysis of KIT
and PDGFRA. Med Oncol 2011; 28: 509-512.
Terada T. Composite carcinoid and small cell
carcinoma of the duodenum. Scand J Gastro-
enterol 2010; 45: 1387-1392.

Terada T. Small cell carcinoma of the ileum
that developed 10 years after total gastrecto-
my for gastric signet ring cell carcinoma. Appl
Immunohistochem Mol Morphol 2012; 20:
618-619.

Terada T. Small cell neuroendocrine carcinoma
of the prostate: Incidence and a report of four
cases with an examination of KIT and PDGFRA.
Prostate 2012; 72: 1150-1156.

Terada T. Small cell carcinoma of the urinary
bladder. Int J Clin Exp Pathol 2012; 5: 596-
600.

Miettinen M, Lasota J. KIT (CD117): a review
on expression in normal and neoplasmic tis-
sue, and mutations and their clinicopathologic
correlation. Appl Immunohistochem Mol Mor-
phol 2005; 13: 205-220.

Hirota S, Isozaki K. Pathology of gastrointesti-
nal stromal tumor. Pathol Int 2006; 56: 1-9.
Losota J, Miettinen M. KIT and PDGFRA muta-
tions in gastrointestinal stromal tumors
(GISTs). Semin Diang Pathol 2006; 23: 91-
101.

Miettinen M, Lasota J. Gastrointestinal stromal
tumor: review on morphology, molecular pa-
thology, prognosis, and differential diagnosis.
Arch Pathol Lab Med 2006; 130: 1466-1478.

Int J Clin Exp Pathol 2013:6(4):780-787



[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

786

Small cell carcinoma of oral cavity

Hirota S, Isozaki K, Moriyama Y, Hashimoto K,
Nishida T, Ishiguro S, Kawano K, Hanada M,
Kurata A, Takeda M, Muhammad Tunio G, Mat-
suzawa Y, Kanakura Y, Shimomura Y, Kitamura
Y. Gain-of-function mutations of c-kit in human
gastrointestinal stromal tumor. Science 1998;
279: 577-580.

Hirota S, Ohashi A, Nishida T, Isozaki K,
Kinoshita K, Shinomura Y, Kitamura Y. Gain-of-
function mutations of platelet-derived growth
factor receptor alpha gene in gastrointestinal
stromal tumor. Gastroenterology 2003; 125:
660-667.

Terada T. Mutations and protein expression of
KIT and PDGFRA genes in ipsilateral testicular
seminomas: an immunohistochemical and
molecular genetic study. Appl Immunohisto-
chem Mol Morphol 2011; 19: 450-453.
Terada T. Low incidence of KIT gene mutations
and no PDGFRA gene mutations in primary cu-
taneous melanoma: an immunohistochemical
and molecular genetic study of Japanese cas-
es. Int J Clin Oncol 2010; 15: 453-456.
Terada T. Gastrointestinal stromal tumor of the
digestive organs: a histopathologic study of 31
cases in a single Japanese institute. Int J Clin
Exp Pathol 2010; 3: 162-168.

Terada T. Mediastinal seminoma with multiple
KIT gene mutations. Pathology 2009; 41: 695-
697.

Terada T. Primary extragastrointestinal stromal
tumors of the transverse mesocolon without c-
kit mutations but with PDGFRA mutations.
Med Oncol 2009; 26: 233-237.

Terada T. Gastrointestinal stromal tumor of the
uterus: A case report with genetic analyses of
c-kit and PDGFRA genes. Int J Gynecol Pathol
2009; 28: 29-34.

Terada T. Primary multiple extragastrointesti-
nal stromal tumors of the omentum with differ-
ent mutations of c-kit gene. World J Gastroen-
terol 2008; 14: 7256-7259.

Ho KJ, Herrera GA, Jones JM, Alexander CB.
Small cell carcinoma of the esophagus: evi-
dence for a unified histogenesis. Hum Pathol
1984; 15: 460-468.

Sihto H, Sarlomo-Rikara M, Tynnienen O, Tan-
ner M, Andersson LC, Franssila K, Nupponen
NN, Joensuu H. KIT and platelet-derived growth
factor receptor alpha tyrosine kinase gene mu-
tations and KIT amplifications in human solid
tumors. J Clin Oncol 2005; 23: 49-57.

Boldrini L, Ursino S, Gisfredi S, Faviana P, Do-
nati V, Camcci T, Lucchi M, Mussi A, Basolo F,
Pingitore R, Fontanini G. Expression and muta-
tional status of c-kit in small-cell lung cancer:
prognostic relevance. Clin Cancer Res 2004;
15: 4101-4108.

[44]

[45]

[46]

[47]

(48]

[49]

(52]

(53]

(54]

[55]

[56]

Blumming P, Nilsson O, Ahiman H, Welbencer
A, Andersson MK, Sjolund K, Nilsson B. Gastro-
intestinal strumal tumor regularly express syn-
aptic vesicle proteins: evidence of a neuroen-
docrine phenotype. Endocr Relat Cancer 2007;
14: 853-863.

Agaimy A, Wunsch PH, Hofstaedter F, Blaszyk
H, Rummele P, Gaumann A, Dietmaier W, Hart-
mann A. Minute gastric sclerosing stromal tu-
mors (GIST tumorlets) are common in adults
and frequently show c-KIT mutations. Am J
Surg Pathol 2007; 31: 113-120.

Terada T, Kawaguchi M, Furukawa K, Sekido Y,
Osamura Y. Minute mixed ductal-endocrine
carcinoma of the pancreas with predominant
intraductal growth. Pathol Int 2002; 52: 740-
746.

Terada T, Kawaguchi M. Primary clear cell ad-
enocarcinoma of the peritoneum. Tohoku J Exp
Med 2005; 271: 271-275.

Terada T, Tanigichi M. Intraductal oncocytic
papillary neoplasm of the liver. Pathol Int
2004; 54: 116-123.

Terada T, Takeuchi T, Taniguchi M. Hepatobili-
ary cystadenocarcinoma with cystadenoma el-
ements of the gall bladder in an old man.
Pathol Int 2003; 53: 790-795.

Terada T. Ductal adenoma of the breast: Im-
munohistochemistry of two cases. Pathol Int
2008; 58: 801-805.

Terada T. Gall bladder adenocarcinoma arising
in Rokitansky-Schoff sinuses. Pathol Int 2008;
58: 806-809.

Terada T. Intraductal tubular carcinoma, intes-
tinal type, of the pancreas. Pathol Int 2009;
59: 53-58.

Terada T. Cytokeratin-negative small cell lung
carcinoma. Rare Tumors 2011; 3: e38.

Travis W, Petersen |, Nicholson S, Meyerson M,
Hisrch FR, Hanash SM, Pugatch B, Jen J, Geis-
inger K, Takahashi K, Brambillia E, Fernandez
EA, Gazdar A, Capron F. Small cell carcinoma.
In: Travis WD, Brambilla E, Muller-Hermelink
HK, Harris CC eds. WHO Classification of tu-
mous. Pathology and genetics, Tumours of the
lung, pleura, thymus and hear. IARC Press,
Ryon. pp: 31-34.

Kawanoya K, Sakuma Y, Sakurai S, Hishima T,
Iwasaki Y, Saito K, Hosoya Y, Kanajima T, Fu-
nata N. High incidence of microscopic gastro-
intestinal stromal tumors in the stomach. Hum
Pathol 2006; 37: 1527-1535.

Agaimy A, Wunsch PH, Dirnhofer S, Bihl MP,
Terracciano LM, Tornillo L. Microscopic gastro-
intestinal stromal tumors in esophageal and
intestinal surgical resection specimens: a clini-
copathologic, immunohistochemical, and mo-
lecular study of 19 cases. Am J Surg Pathol
2008; 32: 867-873.

Int J Clin Exp Pathol 2013;6(4):780-787



Small cell carcinoma of oral cavity

[57] Ou WB, Zhu MJ, Demetri GD, Fletcher CD, tinib-resistant gastrointestinal stromal tumor:
Fletcher JA. Protein kinase C-theta regulates Pl1-kinase/AKT is a crucial survival pathway.
KIT expression and proliferation in gastrointes- Oncogene 2007; 29: 7560-7568.
tinal stromal tumor. Oncogene 2008; 27:
5624-34.

[58] Bauer S, Duensing A, Demetri GD, Fletcher JA.
KIT oncogenic signaling mechanisms in ima-

787 Int J Clin Exp Pathol 2013:6(4):780-787



