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CASE REPORT

Small cell neuroendocrine carcinoma of uterine cervix
with expressions of KIT, PDGFRA and bcl-2 and with
long survival
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ABSTRACT

Primary small cell neuroendocrine carcinoma (SNEC) of uterine cervix is very rare; about 30 cases have been reported in literature.
However, there have been no studies of KIT, PDGFRA, and bcl-2 in SNET of cervix. A 91-year-old woman presented vaginal
bleeding which subsided by hemostatic drugs and balloon catheterization. Colposcopy showed a small tumor (6 mm) cervix and
biopsy showed necrotic tissue and small atypical cells. They showed epithelioid features, small size, increased nucleo-cytoplasmic
ratio, hyperchomatic nuclei, molded nuclei, scant cytoplasm, and absent nucleoli, thus fulfilling the criteria of SNEC of WHO.
Immunohistochemically, tumor cells were positive for cytokeratin (CK) CAM5.2, CK AE1/3, CK7, CK8, CK18, CK19, NSE,
synaptophysin, NCAM, KIT, PDGFRA, bcl-2, p53, and Ki-67 (labeling index = 100%). The tumor cells were negative for
CK5, CK6, CK34BE12, CK14, CK20, EMA, chromogranin, CD45, CD138, CD20, CD3, CD99 (MIC-2), vimentin, S100
protein, α-smooth muscle actin, desmin, and myoglobin. Since neuroendocrine antigens (NSE, NCAM, synaptophysin, KIT and
PDGFRA) were positive, a diagnosis of primary SNEC of cervix was made. Post-biopsy whole body studies revealed no other
tumors. The patient rejected medical, surgical interventions because of very old age. She was followed-up, a mass of 5 cm was
found in pelvic cavity. The patient is now alive 8 years after the diagnosis. The present case is the first of primary SNEC of cervix
demonstrating positive KIT, PDGFRA, and bcl-2 proteins in a very old woman. The tumor was positive for many stem cells
antigens, suggesting that the SNEC is a stem cell malignancy.
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1. INTRODUCTION

Primary small cell neuroendocrine carcinoma (SNEC) of
uterine cervix is very rare. At present, circa 30 cases of
SNEC of cervix have been published.[1–12] SNEC of en-
dometrium is also extremely rare.[13–16] However, there
have been no studies on the status of KIT, platelet-derived
growth factor receptor-α (PDGFRA), bcl-2 in these SNEC
cases of female genital organs, except for one case of SNEC

of endometrium,[17] which showed expressions of KIT and
PDGFRA but no mutations in these genes.

KIT and PDGFRA, both mapped to 4q12, encode transmem-
branous receptor tyrosine kinase oncoproteins called KIT
(CD117) and PDGFRA, respectively.[18–23] Both molecules
are transmembranous oncoproteins involved in tumorigen-
esis, particularly in gastrointestinal stromal tumor (GIST),
malignant melanoma, germ cell tumors, and hematopoietic
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malignancies[18–23] in which gene mutations of KIT and
PDGFRA are frequently present. In general, SNEC of lung
and extra-pulmonary locations shows KIT and PDGFRA
proteins, but have no mutations of KIT and PDGFRA. Re-
cently, bcl-2 expression in SNEC was reported,[24] but no
confirmative studies have been performed thereafter.

In general, SNEC of any locations shows very aggressive
behaviors. Herein reported is a case of SNEC of cervix oc-
curring in a 91-year-old woman with protein expressions of
KIT, PDGFRA, and bcl-2. The patient shows relatively good
prognosis, and is now alive for 8 years without treatment
after the initial diagnosis.

2. CASE REPORT
A 91-year-old woman consulted our hospital because of vagi-
nal bleeding. Blood and urine laboratory data shows no

significant changes. A colposcopy and hysteroscopy showed
a small tumor (6 mm) of UC, and a biopsy was made from
it. The endometrium was free from changes, but a curet-
tage biopsy was done. The bleeding subside after intake
of hemostatic drug and next balloon catheterization. The
biopsy of UC showed necrotic tissue and a few small atypi-
cal cells (see Figure 1A). The small cells showed epithelioid
features, small size, increased nucleo-cytoplasmic ratio, hy-
perchomatic nuclei, molded nuclei, scant cytoplasm, and
absent nucleoli (see Figure 1B). These feature fulfilled the
criteria of small cell carcinoma of WHO blue book. The
curettage of endometrium showed atrophic endometrium de-
void of malignancy. The squamous epithelium seen in the
biopsy showed koilocytosis, and serum study, which studied
later, revealed HPV16.

Figure 1. Histological features of uterine cervical small cell neuroendocrine carcinoma
A: Low power view. It shows necrosis and atypical malignant cells. ×40; B: High power view. The atypical cells showed small size, scant
cytoplasm, increased nucleo-cytoplasmic ratio, hyperchromatic nuclei, molded nuclei, and absent nucleoli, all of which is characteristics
of small cell neuroendocrine carcinoma. HE, ×200.

An immunohistochemical study was done with the aid of
Dako Envision method (Dako Corp, Glostrup, Denmark), as
previously reported.[25, 26] Immunohistochemically, the tu-
mor cells of UC were positive for cytokeratin (CK) CAM5.2,
CK AE1/3, CK7, CK8 (see Figure 2A), CK18, CK19, NSE
(see Figure 2B), synaptophysin, NCAM (CD56) (see Figure
2C), KIT (CD117) (see Figure 2D), PDGFRA (see Figure
2E), bcl-2 (see Figure 2F), p53, and Ki-67 (labeling index
= 100%). The tumor cells were negative for CK5, CK6,
CK34BE12, CK14, CK20, EMA, chromogranin, CD45,
CD138, CD20, CD3, CD99 (MIC-2), vimentin, S100 protein,
α-smooth muscle actin, desmin, and myoglobin. Because
the tumor was difficult to diagnose and to strengthen the
diagnosis, the anibody panel is relatively large.

Since neuroendocrine antigens (NSE, NCAM akaCD56,
synaptophysin, KIT and PDGFRA) were positive and the
cellular characteristics fulfilled the criteria of small cell car-
cinoma of WHO,[27] a diagnosis of primary SNEC of cervix
was made.

A molecular genetic analysis of KIT gene (exons 9, 11,
13, and 17) and PDGFRA gene (exons 12 and 18), per-
formed by the PCR direct sequencing method as previously
reported,[17–23] revealed no mutations of exons of the genes
of KIT (exons 9, 11, 13, and 17) and PDGFRA (exons 12 and
18) genes in this uterus tumor. Imatinib methylate (Gleevec)
may, therefore, be ineffective.

Post-biopsy whole body imaging techniques and endoscopies
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of gastrointestinal tract revealed neither tumors nor lym-
phadenopathy. The patient refused operation and chemother-
apy because of the very old age (91 years). She was followed-
up, and three years later, at 94 years of age, a mass of 5 cm

was found by images in the pelvic cavity. The patient is now
alive 8 years after the diagnosis; the patient is now 99 years
of age.

Figure 2. Immunohistochemical features of uterine cervical small cell neuroendocrine carcinoma. The tumor cells were
positive for cytokeratin 8 (A), NSE (B), NCAM (C), KIT (D), PDGFRA (E), and bcl-2 (F). A-F: ×200.

3. DISCUSSION
Almost all malignant neoplasms in cervix is squamous cell
carcinoma which is highly associated with HPV and cervical
intraepithelial neoplasms (CIN). The second most common
malignancy in this location is adenocarcinoma which shows
aggressive course and may be associated with HPV and in-
traglandular neoplasms (IGN).[28, 29] Although the original
cells of the present SNEC cervix are unclear, it is suspected
that endocrine cells present in basal parts of cervix and basal
cells are candidates for this tumor. Much more studies are
needed to identify the original cells of SNEC of cervix.

It was now widely accepted that many kinds of tumors
express KIT, the receptor of stem cell factor (SCF). KIT
gene encodes transmembranous receptor tyrosine kinase on-
coprotein.[17–23] Many kinds of tumors express KIT. Of
these, mutations of KIT and PDGFRA are frequently seen in
GIST, e-GIST, malignant melanoma, germ cell tumors, and
hematopoietic malignancies. However, most of other kinds
of tumors with expressions of these two proteins are free
from mutations of KIT and PDGFRA. The present SNEC
was also devoid of the mutations. It is considered that if
the gain-of-function mutations are present in KIT gene in
a given tumor, imatinib methylate (Gleevec), a molecular
drug targeting to KIT, may be effective. At present, imatinib

methylate is effective only in GIST, the reason of which is
unknown. Much more studies are necessary to create gene
targeting drugs against KIT. KIT is also upregulated in tissue
stem cells and cancer stem cells.

The strong and diffuse upregulations of bcl-2 is the second
report in SNEC in the present report. The first was reported
by LaPoint et al.[24] who showed 100% (7/7) expression of
bcl-2 in SNEC. The present case confirmed their findings.
The reason for this expression is unclear, but it is consid-
ered that bcl-2 gene is activated, mutated or enhanced. The
investigations of bcl-2 gene are needed. Thus, in addition
to KIT, PDGFRA and other enuroendocrine antigens, bcl-2
may be among molecules or markers for SNEC. Bcl-2 is curi-
ous molecule; it is expressed in B-lymphocytes, in follicular
lymphoma and in some mesenchymal tumors. Bcl-2 acts as
an apoptosis inhibitor in carcinoma and in developmental
biology.[30] Thus, bcl-2 is among well markers of SNEC.
More studies of bcl-2 and bcl-2 gene in SNEC of various
organs are mandatory.

Furthermore, bcl-2 is well known to be among antigens or
markers of stem cells (SC). KIT and PDGFRA, NSE, NCAM,
synaptophysin, chromogranin, CK14, CD34 examined in the
present study are well known antigens of SC. The present
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case was positive for NSE, synaptophysin, NCAM, KIT,
PDGFRA, and bcl-2, all of which are well known SC anti-
gens. As is well known, the SC have neuroendocrine features.
These upregulations of SC antigens in the present tumor sug-
gest that the present SNEC of cervix is a stem cell carcinoma
or contains cancer SC. More studies of neuroendocrine tumor
(NET) including NEC should be done under the concept of
SC cancer.

Immunohistochemically, the present tumor showed a CK pro-
file predominantly composed of low molecular weight CK.
EMA was negative. Since SNEC histologically resemble ma-
lignant lymphoma and Ewing/PNET, the immunostainings
of CK, vimentin, CD45, CD3, CD20, CD138, and CD99
are necessary for exclusion diagnosis, as seen in the present
study. The neuroendocrine markers (NSE, NCAM aka CD56,
synaptophysin and chromogranin) are necessary for making
the diagnosis of neuroendocrine tumor. The KIT, PDGFRA
and bcl-2 are much helpful in the diagnosis of SNEC. Other
mesenchymal markers such as smooth muscle antigens and
S100 protein are necessary to determine the diagnosis and
evaluation of the mesenchymal differentiation. Immunostain-
ings of p53 and Ki-67 can determine the malignant nature
and the degree of malignant potentials. Immunostaining for
lymphocyte markers is necessary for differentiation between
lymphoma and small cell carcinoma.

Clinically, most of SNEC shows aggressive clinical course
and the prognosis is not good, probably with median survival
of circa 1 year. The present patient was very old woman
(91 years of age), and survived eight years without therapy.
The patient is now alive without any treatments eight years

after the diagnosis; the patient is now 99 years of age, though
the patient has now a pelvic mass probably of metastasis.
Among patients with primary SNEC of various organs, the
present patient seems to be among the oldest persons and
the longest survivors. The longevity of life expectancy is
only speculative in this patient without medical and surgical
intervensions. It is partly due to the small size, only 6 mm
in cervix at a very early stage: Stage 1. This may reflect
low aggressive nature of the tumor. In considering the size
and stage of the tumor, the present case can correspond to
tumorets of lung, another neuroendocrine lung tumor. The
early stage and small size can be responsible for the well
survival. As is often the case in any cancers, the survival
has scattering: a significant percentage show poorest and in
contrary good prognosis. The author experienced recently a
patient with paranasal SNEC who lived more than 10 years
after the SCNEC diagnosis. In fact, small cell carcinoma can
show relatively good prognosis.[31]

In summary, the author reported a very rare case of SNEC of
uterine cervix. The histology was considered relatively typi-
cal. Immunohistochemically, the tumor was carcinoma with
neuroendocrine features and positivity of KIT, PDGFRA and
bcl-2. The tumors were positive for many stem cells anti-
gens, suggesting that SNEC is a stem cell malignancy. The
genetics showed no mutations of KIT and PDGFRA genes.
Clinically, the patient was characterized by very old age and
long survival without treatments.
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