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Abstract We report a case of a 56-year-old male with a
primary large cell neuroendocrine renal carcinoma. Grossly,
the left kidney was enlarged by a solid tumor that measured
145×125×100 mm. Histologically, the tumor consisted of
large cells with a moderate to abundant amount of
eosinophilic cytoplasm. The nuclei were irregular, some
of them with finely or coarsely granular chromatin, others
with vesicular chromatin and prominent nucleoli. The
tumor cells showed multiple mitotic figures (up to 32
mitoses/10 HPF). In some areas, the tumor cells were
arranged in solid sheets; however, the predominant pattern
was solid-alveolar, trabecular and cribriform. Large areas of
tumor necrosis were found. Immunohistochemically, the
tumor cells were positive for synaptophysin, CD56 and
CD57. Cytokeratin AE1/AE3, vimentin and CD10 were
positive only focally. Chromogranin showed weak cyto-
plasmic positivity in rare tumor cells. Cytokeratin CAM5.2,
cytokeratin 34βE12, BerEP 4, EMA, TTF-1, cytokeratin 7,
cytokeratin 20, calretinin, serotonin, somatostatin, gastrin,
calcitonin, glukagon and insulin were negative. Primary
large cell neuroendocrine carcinoma of the kidney is a rare
tumor. To the best of our knowledge, only 3 cases of a
tumor of this type have been reported to date.
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Introduction

Neuroendocrine tumors of the kidney are rare neoplasms
that can be subdivided into epithelial and neural types
[1, 2]. Neural types of neuroendocrine tumors of the kidney
include primitive neuroectodermal tumor, neuroblastoma
and paraganglioma [3, 4]. Epithelial types of neuroendo-
crine renal tumors include carcinoid tumor, small cell
neuroendocrine carcinoma and large cell neuroendocrine
carcinoma (LCNC) [2, 3]. Epithelial type of neuroendocrine
renal tumors can arise in renal pelvis or renal parenchyma.
The tumors arising in renal pelvis are usually associated
with other types of tumors such as transitional cell
carcinoma, adenocarcinoma and squamous cell carcinoma,
whereas parenchymal tumors are mostly purely neuroendo-
crine [2, 5, 6]. Large cell neuroendocrine carcinoma of the
kidney is a rare tumor, only 3 cases of this tumor were
reported to date [1, 7]. We report an additional case of a
primary pure large-cell neuroendocrine renal carcinoma that
occurred in a 56-year-old male.

Case Report

A 56-year-old male visited his physician because of
4 months lasting left abdominal and lower back pain,
weight loss (6 kg in the last 4 months) and digestive
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symptoms including meteorism, flatulence and belching.
Ultrasonography of the abdomen revealed a mass in the left
kidney, and the patient was sent for urological examination.
Computerized tomography (CT) scan showed a large tumor
in the upper pole of the left kidney up to 14 cm in largest
dimension. In addition, CT scan of the abdomen and thorax
showed multiple liver metastases up to 4 cm in diameter
and multiple bilateral lung metastases up to 1 cm in
diameter. A transabdominal palliative nephrectomy was
performed. Following the surgery the patient was referred
to an oncological department in his regional hospital. A CT
scan of the thorax and abdomen carried out 5 months after
surgery revealed enlargement of the liver metastases up to
8.5 cm in diameter and increasing amount of bilateral lung
metastases. The patient died 7 months after surgery. The
autopsy was not performed.

Materials and Methods

Sections from formalin-fixed, paraffin-embedded tissue
blocks were stained with hematoxylin-eosin. Immunohisto-
chemical staining was performed using the avidin-biotin
complex method with antibodies directed against the
following antigens: cytokeratin CAM5.2 (1:10, Becton-
Dickinson, Mountain View, CA, USA), cytokeratin AE1/
AE3 (1:50, Dako, Glostrup, Denmark), cytokeratin 34βE12
(1:10, Dako), calretinin (1:50, Dako), cytokeratin 7 (1:25,
Dako), cytokeratin 20 (1:50, Dako), CD56 (1:50, Novocas-
tra, Newcastle, UK), CD57 (1:50, Dako), synaptophysin
(1:25, Dako), chromogranin A (1:50, Dako), EMA (1:100,
Dako), vimentin (1:300, Bio Genex, San Ramon, CA,
USA), CD 10 (1:30, NeoMarkers, Fremont, CA, USA),
calcitonin (1:400, Dako), gastrin (1:40, Sigma, St. Louis,
MO, USA), glukagon (1:2,000, Sigma), insulin (1:1,000,
Dako), serotonin (1:10, Dako), somatostatin (1:200, Dako),
TTF-1 (1:100, NeoMarkers) and MIB-1 (1:50, Dako).

Results

Grossly, the resected specimen consisted of the left kidney
with part of the ureter, and perirenal fat without adrenal
gland. Most of the left kidney was replaced by a tumor,
which grew partly exophytically in the upper pole. There
was apparent an extracapsular spread and the tumor grew
into the peripelvic and perinephric fat. In cross section, the
tumor was light gray with multiple yellow foci.

Microscopically, multiple sections of different areas of
the tumor showed the same histological pattern. The tumor
consisted of large cells with a moderate to abundant amount
of eosinophilic cytoplasm (Fig. 1). The nuclei were
irregular, some of them with finely or coarsely granular

chromatin, others with vesicular chromatin and prominent
nucleoli. The tumor cells showed multiple mitotic figures
(up to 32 mitoses/10 HPF). Some of the mitoses were
atypical. In some areas, the tumor cells were arranged in
solid sheets (Fig. 2); however, the predominant pattern was
solid-alveolar, trabecular, pseudoglandular and cribriform
(Fig. 3). Large areas of tumor necrosis were found. The
angioinvasion and extracapsular spread were present.

Immunohistochemically, the tumor cells were positive
for synaptophysin (Fig. 4), CD56 and CD57. Cytokeratin
AE1/AE3, vimentin and CD10 were positive only focally.
Chromogranin showed weak cytoplasmic positivity in rare
tumor cells. Cytokeratin CAM5.2, cytokeratin 34βE12,
BerEP 4, EMA, TTF-1, cytokeratin 7, cytokeratin 20,
calretinin, serotonin, somatostatin, gastrin, calcitonin, glu-
kagon and insulin were negative. Examination of prolifer-

Fig. 1 Large tumor cells with irregular nuclei and multiple mitotic
figures (H&E, 400x)

Fig. 2 Tumor cells arranged in solid sheets and irregular nests. Note
the focal cribriform and pseudoglandular pattern (H&E, 200x)
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ative activity with monoclonal antibody MIB-1 showed
nuclear positivity in about 60% of tumor cells (Fig. 5).

Discussion

Neuroendocrine tumors of the kidney are rare neoplasms
that can be subdivided into epithelial and neural types [1,
2]. Epithelial type of neuroendocrine renal tumors include
carcinoid tumor, small cell neuroendocrine carcinoma and
large cell neuroendocrine carcinoma [1, 2]. Neural types of
neuroendocrine tumors of the kidney include primitive
neuroectodermal tumor, neuroblastoma and paraganglioma
[3, 4]. Epithelial type of neuroendocrine renal tumors can
arise in renal pelvis or renal parenchyma. The tumors
arising in renal pelvis are usually associated with other
types of tumors such as transitional cell carcinoma,

adenocarcinoma and squamous cell carcinoma, whereas
parenchymal tumors are mostly purely neuroendocrine [2,
5, 6]. One report described neuroendocrine tumor arising in
renal parenchyma associated with a chromophobe renal cell
carcinoma [8]. Moreover, neuroendocrine differentiation
was described in mucinous tubular and spindle cell
carcinoma [9, 10].

About 90 cases of primary carcinoid tumor of the kidney
have been reported in the literature to date; mostly as case
reports or small case series [1, 11-13]. Only one large series
of 21 cases has recently been reported [14]. Primary renal
carcinoid tumor could arise in horseshoe kidney (18–26%)
or be associated with renal teratomas (≈ 15%) [11, 12, 15].
Patients with renal carcinoid frequently present with
regional lymph node or distant metastases; however,
usually have a prolonged clinical course despite the
metastatic disease [2, 14]. The pathogenesis of renal
carcinoid tumors remains uncertain. The most popular
hypothesis is that these tumors arise from a primitive
totipotential cell line that differentiates in a neuroendocrine
direction [2].

About 40 cases of small cell neuroendocrine carcinoma
have been reported in the literature to date [6, 15-22]. These
tumors are very aggressive with early metastatic spread and
at least 75% of patients die of the disease within a year after
the diagnosis [2, 6]. In addition, three cases of LCNC have
been reported to date, one of them in English and another
two in French language literature [1, 7]. The behavior of all
three reported cases of renal LCNC as well as our case
seems to be similar to small cell carcinoma. The tumors
presented in advanced stage and all patients died of the
disease within 7 months after the diagnosis.

Histologically, large-cell neuroendocrine carcinoma of
the kidney is similar to LCNC of other organs. The tumor
cells are large with a moderate amount to abundantFig. 4 Tumor cells positivity for synaptophysin (400x)

Fig. 5 Nuclear positivity for MIB-1 in about 60% of tumor cells
(200x)

Fig. 3 Tumor cells arranged in pseudoglandular and cribriform
pattern (H&E, 200x)
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cytoplasm and large nuclei, some of them with granular and
other vesicular chromatin with prominent nucleoli. Mitotic
activity is brisk and necroses are a common finding. The
tumor cells are usually arranged in solid nests, sheets or
trabeculae and cribriform formations can be found. Immu-
nohistochemically, the tumors express at least some of the
neuroendocrine markers including synaptophysin, chro-
mogranin, NSE and CD56.

The differential diagnosis of renal large cell neuroendo-
crine carcinoma includes primary or metastatic neuroendo-
crine tumors including carcinoid, small cell neuroendocrine
carcinoma and Merkel cell carcinoma [23]. In contrast to
LCNC, primary or metastatic carcinoid has a low mitotic
index, cytological uniformity, an organoid architectural
pattern, and absent necrosis. Primary and metastatic small
cell neuroendocrine carcinomas are characterized by a
smaller cell size; however, scattered large cells can be
found. In the cases of mixed neuroendocrine and other types
of tumors we should be aware of the possibility of tumor-
to-tumor metastasis. These cases are rare; however, renal
cell carcinoma is the most common recipient of tumor-
to-tumor metastasis in malignant tumors [24]. Moreover,
metastases of neuroendocrine carcinoma were described into
other types of renal tumors such as angiomyolipoma [25].

In conclusion, we described an additional case of large-cell
neuroendocrine carcinoma of the kidney. Despite its rarity,
this tumor should be regarded in the differential diagnosis of
primary and metastatic renal neuroendocrine tumors. LCNC
of the kidney seems to be an aggressive tumor that has a poor
prognosis; however, the number of reported cases is too
small and the study of more cases will be necessary for
assessing the biological behavior and the factors with a
potential influence on the prognosis of these tumors.
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