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Abstract
We examined the possibility of diagnosing Large Cell Neuroendocrine Carcinoma (LCNEC) by cervical smear
cytology. The study findings suggest that if a large number of consistent cytology characteristic features specific
to LCNEC are observed in the specimen, such as salt and pepper chromatin, molding arrangement of the nuclei,
rosette formation and palisade-like arrangement at the periphery of cell clumps, cytological diagnosis is possible.
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Introduction
Cervical neuroendocrine carcinoma account for less than 5%
of all cervical tumors, and is a rare carcinoma. According to the
WHO classification, it is classified into four types: typical carcinoid,
atypical carcinoid, small cell carcinoma, and large cell neuroendocrine
carcinoma [1]. Small cell carcinoma and large cell neuroendocrine
carcinoma are associated with a poor prognosis, and it is essential
to detect these tumors at an early stage. We studied the cytological
morphology of a patient with cervical Large Cell Neuroendocrine
Carcinoma (LCNEC), in whom we managed to establish a cytological
diagnosis.

Histological findings
Histopathological examination of biopsy specimens revealed
a dense proliferation of the tumor cells in a restiform to alveolar
arrangement. The N/C ratio of the tumor cells was high, the nucleoli
were prominent, and finely stippled chromatin was observed. The
results of immunohistochemistry revealed positive staining for CD56
and synaptophysin (focal), and negative staining for chromogranin A.

Case Report
The patient was a woman in her 60’s, who presented with the chief
complaint of atypical genital dysfunctional uterine bleeding. Previous
medical history included histories of diagnosis of Hashimoto’s disease,
brain tumor and breast cancer.
History of present illness: The patient had continuous atypical
genital bleeding; therefore, a pelvic ultrasound examination was
performed, which revealed a tumor with a diameter of approximately
2cm in the cervix. We treated the patient by surgical resection after
cytological and biopsy diagnosis. The operation performed was Total
Abdominal Hysterectomy with Bilateral Salpingo-oophorectomy.

Result
Cytological findings
The cervical cytology revealed a bloody background and
neutrophils and lymphocytes. In addition, numerous scattered or mass
of clumped middle- to large-sized atypical cells were observed. The
nuclear/cytoplasmic (N/C) ratio of the cells was high; therefore, the
cells looked like bare nuclei. The chromatin showed a salt-and-pepper
appearance and the nucleoli were prominent (Figure 1A). Some cells
with abundant cytoplasm were also observed (Figure 1B). A molding
arrangement of the nuclei (Figure 1C), rosette-like arrangement
(Figure 1D), palisade-like arrangement at the periphery of cell clumps
(Figure 1E), nuclear lines and paired cells were also observed. A small
number of carcinoma in situ (CIS) cells were also identified. Based on
these findings the patient was diagnosed as having LCNEC. The ratio
between the cells with LCNEC cell forms and CIS was 9 to 1.
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Figure 1: A: The tumor cells have scant cytoplasm with salt and pepper
chromatin, and prominent nucleoli (Papanicolaou x400). B: The tumor cells
have abundant cytoplasm (Papanicolaoux400). C: Molding arrangement of
nuclei (Papanicolaou x400). D: Rosette like arrangement (Papanicolaou x400).
E: Palisade like arrangement (Papanicolaoux400).
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Based on these findings, a diagnosis of LCNEC was made.
Various sizes of infiltrating and proliferative lesions were observed,
arranged in the shape of enhanced alveolar or trabecular structures.
The tumor cells showed a salt-and-pepper appearance of chromatin
and prominent nucleoli, and a number of molding and rosette
arrangements were identified. Necrosis and numerous mitoses were
observed. Similar to the cytology findings, the LCNEC region occupied
approximately 98% of the tumor, while CIS was observed in a very
limited region (Figure 2). Immunohistochemically, the tumor cells
were positive for CD56 and synaptophysin (focal), and negative for
chromogranin A. Metastasis lymph nodes and development of the
tumor in infiltration of the tumor into the endometrium in a small area
was observed. There was no evidence of tumor in the vagina. No tumor
was also identified in either ovary. Based on the above, the patient was
diagnosed as having LCNEC arising from the cervix.

Discussion
The diagnostic criteria of LCNEC of the cervix are the identification
of, same as the case of the lung, large cells with vesicularnuclei and
prominent nucleoli, a mitotic index in excess of 11/10 HPFs, and
geographical necrosis [2,3]. Similar to the case for small cell carcinoma,
LCNEC also shows a poor prognosis [4] and early diagnosis is critical.
It is important to carry out imaging diagnosis using CT and MRI, as
well as cytological exploration of cervical smears.
Although there have been some reports of the histopathological
features of LCNEC, there have been no reports of the definitive
diagnosis of LCNEC based on cytology alone. This is possibly because
LCNEC is often complicated by squamous epithelial lesions and
adenomatous lesions [5,6], which severely reduce the appearance rate
of LCNEC and also make it impossible to carry out immunostaining
before the operation. In the examination of the cell appearance rate,
the atypical cells of the squamous epithelial lesions and adenomatous
lesions are often more prominent and the cytological diagnosis tends to
be squamous carcinoma or adenocarcinoma. In our case, the LCNEC
region occupied 98% of the tumor, and the CIS lesions were very limited
in both the surgical specimens and cervical smears. If a large number
of atypical LCNEC cells could be observed in the cervical smear,
cytological diagnosis of the tumor would be possible. The definitive

diagnosis of LCNEC requires confirmation of the neuroendocrine
differentiation of the cells (CD56+, synaptophysin+, and chromogranin
A-) by immunostaining [1]. Immunohistochemical analysis of cervical
smears containing a large number of the atypical cells of LCNEC may
allow definitive preoperative diagnosis of the tumor or early diagnosis.
There is a need to establish an immunostaining system for cytoblock
and Liquid based cytology (LBC) [7].
In regard to the cell morphology, the key is to differentiate nonkeratinizing type squamous cell carcinoma from poorly differentiated
adenocarcinoma. Yamaguchi et al. listed the differential features of the
former from the latter, as follows: 1) no mucus in the cytoplasm, 2)
existence of nuclear lines, 3) irregular shapes of the nucleoli, and 4)
smaller nucleolararea for adenocarcinoma. As another differentiating
feature, they reported that the nuclei in non-keratinizing type
squamous cell carcinoma show coarse granular chromatin, while the
cellular nuclei in LCNEC show fine granular chromatin [8]. In our
case, because of the presence of a coarse granular chromatin pattern,
we suspected the patient had a non-keratinizing-type squamous cell
carcinoma. However, as the features of molding arrangement, rosettelike arrangement, and palisade-like arrangement at the periphery
of cell clumps were identified, we were able to make the diagnosis of
LCNEC, differentiating it from other types of carcinoma. Thus, it is
important to make the diagnosis by holistic examination, based not
only on the observation of individual tumor cells, but also taking into
consideration the tissue composition.

Conclusion
The authors encountered a patient with LCNEC, in whom the
diagnosis was established preoperatively by cervical smear cytology.
It can be concluded that cytological diagnosis is possible if the
characteristic findings of LCNEC can be identified on cervical smear
cytology.
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