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Abstract : Clinical data or investigation of large cell neuroendocrine carcinoma
(LCNEC) have accumulated, some of which however, can be flawed by erroneous
cytological diagnosis. In this report, we present a case of LCNEC suspected of
originating in the lung, and discuss cytological features or differential diagnosis.
Aspiration cytology showed clusters of tumor cells with large and polymorphic nuclei
and distinct nucleoli. The cytoplasm was positive for some markers for neuroendocrines,
is similarly as demonstrated in histological findings of metastasis in the cervical lymph
node. LCNEC rapidly develops and often reaches an advanced stage, and we have
sometimes found that fine needle biopsy or cytology is the only tool for pathological
suggestion or diagnosis. Therefore, it is necessary to accumulate case reports as
presented here and confirm cytological features, which might help us to make an accurate
diagnosis of LCNEC and to distinguish it from other neuroendocrine neoplasms including
small cell carcinoma or poorly differentiated tumors.
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INTRODUCTION

Large cell neuroendocrine carcinoma (LCNEC) was produced as a new category of
pulmonary neuroendocrine tumors, with is a poor prognosis similar to that of small cell
carcinoma®. A number of studies have been counducted to clarify histopathological
diagnosis for this entity’® : (1) neuroendocrine appearance by microscopy including
palisading, rosette like architecture; (2) large tumor cells with a low nuclear cytoplasmic
ratio, polygonal shape, finely granular eosinophilic cytoplasm, coarse chromatin, and frequent
nucleoli ; (3) high mitotic rate; (4) frequent tumor necrosis ; (5) neuroendocrine features by
immunohistochemistry. However, cytological appearance of the tumor cells are varied and
the diagnostic criteria remain undetermined. Particularly ; the differential diagnosis of
LCNEC from small cell carcinoma is sometimes very difficult, therefore, it is necessary to
confirm the cytological criteria for generalizing neuroendocrine tumors into the categories of
small cell versus non-small cell types. We have experienced a case of LCNEC suspected of
originating in the lung manifested by cervical lymphadenopathy due to metastasis and
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severe pleural effusion. In this report, we demonstrat morphological or immunocytological
features of tumor cells, and discuss useful and problem points in approach to diagnosis for
LCNEC.

CASE REPORT

The patient was a 57-year-old man with no past history of tumor. He had suffered from
swelling of the right supraclavicular and cervical lymph nodes for about a year. The size of
lymph nodes in both regions had gradually increased since a few months previously.
Radiological examination of the chest revealed severe bilateral pleural effusion and a solid
mass mainly involved in the left lung, suggesting that tumor originating in the lung was
metastasized to the regional lymph nodes. After administration, cervical lymph node biopsy
and fine needle aspiration cytology of pleural effusion were performed. As shown in Fig. 1,

Fig. 1. Histological findings of metastatic tumors in the cervical lymph node. (H&E stain X400)
a: The tumors cells with large and pleomorphic nuclei diffusely proliferates.
b: Necrosis and mitosis were scattered in the tumor tissue.

Fig. 2. Cytological findings of aspiration smear of pleural effusion.
a: Cohesive proliferation of tumor cells with large and distinct nucleoli. Chromatin pattern is coarse, and nuclear
membrane is irregular. (Pap stain X400)
b: The tumor cells are immunocytochemically positive for chromogranin-A. (X400)
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atypical cells with bizarre nuclei proliferated in a diffuse or alveolar architecture, in which
mitotic figures were frequently observed (35 in 10 high—power fields). The results of
immunohistological examination revealed staining positive for neurospecific enolase (NSE),
chromogranin-A, synaptophysin, epithelial membrane antigen (EMA), but negative for
leukocyte common antigen (LCA), S-100, CD30, neural cell adhesion molecule (NCAM),
cytokeratin (CK) 7, CK 20 and high molecular weight CK (34bE12). Although negative
staining for NCAM, most cells were positive for three general neuroendocrine markers ; we
made a diagnosis of LCNEC (metastasis in the regional lymph nodes), and ruled out
malignant melanoma or hematopoietic neoplasia including anaplastic large cell lymphoma.
Cytological appearance of pleural effusion smear indicated large or fusiform with a relatively
finely granular cytoplasm and clear discernable nucleoli (Fig.2A). Immunocytological
examination showed that the cells were positively stained for chromogranin-A (Fig. 2B) and
synaptophysin. Unfortunately, we could not accurately analyze the primary tumor lesion of
the lung due to the clinically advanced stage.

DISCUSSION

LCNEC is defined as a poorly differentiated and high grade neuroendocrine tumor of
non-small cell type. Although the optimal management for LCNEC remains undetermined,
the clinical strategy for LCNEC is suggested to be treatment as non-small cell carcinoma, i.e.
surgery for the early stages but chemo- and/or radiotherapy for advanced cases®. In
contrast, it has been shown that chemotherapy or radiation therapy is the main strategy of
treatment for small cell carcinoma except for a low stage tumor?. Thus, the strategy of
treatment for each disease is very different, even though both LCNEC and. small cell
carcinoma are identified as neuroendocrinal tumors with poor prognosis ; therefore,
well-defined pathological criteria are required for accurate clinical investigation. A number
of reports including demonstration by Travis et al. previously showed histological criteria of
this entity#9, and histological diagnosis from the primary involved lesion is not a great
difficulty for pathologists. However, LCNEC is well known to rapidly develop and progress,
therefore, we have sometimes found that fine needle aspiration cytology or biopsy from body
cavity effusion or distant metastatic lesion is the only diagnostic tool.

To our knowledge, the cytological reviews of LCNEC were only described recently 2,10),
and it is necessary to accumulate more case reports trying to make a cytological diagnosis of
LCNEC, especially to distinguish it from small cell carcinoma. According to Yang et al.?,
cytological features of LCNEC are characterized by large cells with large nuclear size (3- 5
times an RBC or small lymphocytes), scant cytoplasm and distinct nucleoli, whereas small
cell carcinoma features small cells with small nuclei (1-2.5 times an RBC or small
lymphocyte) and indistinct or small but distinct nuclei. Also, molding of the nucleus or
crush artifacts is poorly observed in LCNEC, which is an additinal differential point from
small cell carcinoma. The tumor cells presented in the current report indicated all
characteristic features of LCNEC. We cannot deny the possibility that only neuroendocrinal
differentiated component of other types of tumors such as large cell carcinoma was
metastasized to the lymph nodes. However, we consider this possibility to be slight in the
present case because almost all tumor cells obtained from pleural effusion also indicated
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neuroendocrines. To distinguish intermediate—cell-type small cell carcinoma of the old
category from LCNEC is a very difficult. Yang et al. demonstrated that the nuclear size of
LCNEC was slightly larger than that of the intermediate—cell-type small cell carcinoma (1.5 -
2.5 times as RBC)?.

With reference to differential diagnosis, LCNEC should be distinguished not only from
small cell carcinoma but also from poorly differentiated adenocarcinoma or squamous cell
carcinomal?. Because most LCNEC may exhibit adenocarcinomatous or squamous
differentiation, it is reasonable that LCNEC shows similar cytological findings to those of
adenocarcinoma or squamous cell carcinoma. LCNEC shows negative staining for high
molecular weight CK, whereas squamous cell carcinoma generally produces positive staining.
In addition, a high percentage of adenocarcinoma shows CK7+/CK20- (or CK7-/CK20+ for
colon cancer), whereas LCNEC shows negative staining for both types of CKs as
demonstrated in the present case®®. Although it is very difficult to distinguish LCNEC
from poorly differentiated tumors completely, combinations of various immunostaining
patterns may give useful clues for differential diagnosis.
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