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Case Report
Pulmonary large cell neuroendocrine carcinoma
diagnosed in a brain metastasis
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Abstract: The author herein reports a large cell neuroendocrine carcinoma (LCNEC) of the lung diagnosed at a brain
metastasis without clinical data. A 70-year-old man underwent esophagectomy for esophageal squamous cell carcinoma, and was treated with chemotherapy. At 72 years of age, he was found to have prostatic well differentiated
adenocarcinoma, and treated by estrogen. At 78 years of age, he was pointed out to have gastric advanced tumor,
and the biopsy showed moderately differentiated tubular adenocarcinoma. The gastric carcinoma was treated by
chemotherapy. At 79 years of age, he was shown to have right lung shadow (2 cm in diameter) and brain shadow
(cerebellar vermis) of 1 cm in diameter. Multiple biopsy and cytology of the lung failed to detect carcinoma cells. Biopsy of the brain was performed. The biopsy showed medullary undifferentiated carcinoma. Immunohistochemically,
the tumor cells were positive for pancytokeratin AE1/3, synaptophysin, CD56 (NCAM), p53, Ki67 (labeling 40%), KIT
and TTF-1, but were negative for vimentin, chromogranin, neuron-specific enolase and PDGFRA. A pathological diagnosis of metastatic LCNEC form the lung was made. A molecular genetic analysis for KIT (exons 9, 11, 13, and 17)
and PDGFRA (exons 12 and 18) genes identified no mutations of the KIT and PDGFRA genes. The patients died of
carcinomatosis one month after the diagnosis. In conclusion, careful histological and immunohistochemical examination can diagnose LCNEC of the lung at the metastatic site.
Keywords: LCNEC, lung, brain, metastasis, immunohistochemistry

Introduction
Large cell neuroendocrine carcinoma (LCNEC)
of the lung is high grade neuroendocrine carcinoma composed of large cells. LCNEC shows
features common to small cell carcinoma, and
characterized by positive neuroendocrine markers and KIT (CD117). The author herein reports
an LCNEC of the lung diagnosed in a small brain
metastasis without clinical data.
Case report
A 70-year-old man underwent esophagectomy
for esophageal squamous cell carcinoma, and
was treated with chemotherapy. The squamous
cell carcinoma was moderately differentiated
with keratinization. Two years later, he was
found to have prostatic adenocarcinoma, and
treated by estrogen. The prostatic adenocarcinoma was well differentiated and its Gleeson’s
score was 3+4. At 78 years of age, he was
pointed out to have gastric advanced tumor,

and the biopsy showed moderately differentiated tubular adenocarcinoma. The gastric carcinoma was treated by chemotherapy. At 79
years of age, he was shown to have right lung
apex shadow (2 cm) (Figure 1) and brain
shadow (cerebellar vermis) (Figure 2) of 1 cm in
diameter. Metastasis of the esophageal
squamous cell carcinoma, gastric adenocarcinoma or prostatic adenocarcinoma was considered, but primary lung malignancy could not be
denied. Multiple biopsies and cytologies of the
lung failed to detect carcinoma cells. Biopsy of
the brain was performed. The biopsy showed
medullary undifferentiated carcinoma (Figure
3A and 3B). The tumor cells were relatively large
and had hyperchromatic nuclei and nucleoli.
Necrosis and mitotic figures were scattered.
An immunohistochemical study was performed
by Dako’s Envision method, as previously reported [1-3]. Immunohistochemically, the tumor
cells were positive for pancytokeratin AE1/3
(Figure 4A), synaptophysin (Figure 4B), CD56
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Figure 1. Chest CT. A small abnormal shadow (Arrow)
measuring 2 cm is seen in the apex of the right lung.

Figure 2. Brain CT. A small abnormal shadow (arrow)
measuring 1 cm is seen in the vermis of the cerebellum.

Figure 3. Histological features of the brain tumor. The tumor is medullary, and shows no differentiation. The tumor is
relatively large and have hyperchromatic nuclei and nucleoli. Mitotic figures are scattered. HE; A. ×50, B. ×200.

(NCAM) (Figure 4C), p53, Ki67 (labeling 40%),
KIT (Figure 4D) and TTF-1 (Figure 4E), but were
negative for vimentin, chromogranin, neuronspecific enolase and PDGFRA. A pathological
diagnosis of metastatic LCNEC form the lung
was made. The patients died of carcinomatosis
one month after the diagnosis. Autopsy was not
performed.
A molecular genetic analysis for KIT (exons 9,
11, 13, and 17) and PDGFRA (exons 12 and 18)
genes was performed, in paraffin specimens of
the brain tumor, by the PCR-direct sequencing
method, as previously described [4-9]. The
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analysis identified no mutations of the KIT and
PDGFRA genes.
Discussion
The present case had quadruple carcinomas;
esophageal squamous cell carcinoma, prostatic
well differentiated adenocarcinoma, gastric
moderately differentiated adenocarcinoma, and
lung LCNEC. Such multiple carcinomas in a single patient are rare.
In the present study, the lung and brain tumors
were considered as metastases from gastric,
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Figure 4. Immunohistochemical findings. The tumor cells are positive for pancytokeratin AE1/3 (A), synaptophysin (B),
CD56 (C), KIT (D), and TTF-1 (E). Immunostaining, ×200.

esophageal or prostatic carcinoma. The repeated biopsies and cytologies of the lung tumor failed to reveal malignant cells. The biopsy
of brain showed LCNEC with TTF-1 positivity.
Since TTF-1 (a marker of lung carcinoma) was
positive, the lung and brain tumors were diagnosed as pulmonary LCNEC.
LCNEC is relatively rare tumor with aggressive
characters, like small cell lung carcinoma
(SCLC). LCNEC and SCLC are neuroendocrine
malignancies of the lungs. The differences between them are cell size and cell morphologies.
The present case showed apparent neuroendocrine features, and cell morphologies were
those of LCNEC. It is unique that the diagnosis
of LCNEC of the lung was made by pathologic
examinations of one metastatic site without
knowledge of clinical data.
In the present case, KIT and PDGFRA protein
and genes were investigated. KIT protein is frequently expressed in SCLC [10, 11] and LCNEC
[12-14], as in the present case. Rossi et al. [12]
reported that KIT protein was expressed in 63%
of LCNEC of the lung. Sihto et al [10] reported
that 30% of SCLC expressed KIT protein. KIT
mutations are extremely rare in SCLC [10, 11].
Rossi et al [12] found no mutations in exons 9
and 11 of KIT gene in 83 patients with LCNEC.
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In the present case, KIT mutations in exons 9,
11, 13 and 17 were not present.
Although there have been no reports of PDGFRA
protein expression in SCLC to the author’s best
knowledge, Sihto et al. [10] reported no
PDGFRA mutations in 30 SCLCs. Rossi et al.
[12] reported that PDGFRA expression was
found in 80% of LCNEC of the lung. PDGFRA
expression was seen in the present case. Sihto
et al. [10] reported that no PDGFRA mutations
were identified in 30 SCLCs. Rossi et al. [12]
found no mutations in exons 12 of PDGFRA
gene in 83 patients with LCNEC. In the present
case, there was no PDGFRA protein expression,
and PDGFRA mutations in exons 12 and 18
were not present.
In conclusion, careful histological and immunohistochemical examination can diagnose LCNEC
of the lung at the metastatic site.
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