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Abstract

Prostate cancer (PC) is one of the most common forms of malignancies and the second cause of cancer death all around the world
and the eight causes in Iran. The main portion of PC is adenocarcinoma, in some cases neuroendocrine differentiation occurs. Neu-
roendocrine prostate cancers (NePCs) incidence varies from 0.5% to 2% of all prostate cancers. Large cell neuroendocrine differen-
tiation is very rare. In this study we presented a 71-year-old man with large cell neuroendocrine carcinoma of the prostate.
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1. Introduction

The majority of prostate cancers are adenocarcinoma,
but NE differentiation can occur in 10% of cases in part de-
pending on the number of slides studied and the num-
ber of antibodies used (1). Neuroendocrine cells are small
subjects in the normal prostate tissue. They are derived
from putative stem cells and are androgen receptor neg-
ative. In recent studies, it was proposed that they regu-
late prostate epithelium secretary and proliferative activ-
ity. NE cells also can be found in prostate cancers (2, 3). The
main portion of PC is adenocarcinoma, in some cases neu-
roendocrine differentiation occurs (4). Neuroendocrine
prostate cancers (NePCs) incidence varies from 0.5% to 2%
of all PCs (3). Neuroendocrine prostate adenocarcinomas
are androgen receptor negative (5).

NE tumors of prostate are three groups in regard to
world health organization (WHO) histologic classification:
1- focal NE differentiation in conventional prostate cancer
(PC); 2- carcinoid tumor; 3- small cell NE carcinoma (1).
However prostate adenocarcinomas with NE differentia-
tion are divided into Paneth cell, carcinoid tumor, small
cell carcinoma, large cell carcinoma (LCNEC), and mixed
form in regard to 2013 prostate cancer foundation clas-
sification system (6). Prostate cancer manifestations vary
from silent diseases to high grade aggressive forms (3).

Most of neuroendocrine carcinomas in prostate occur
in the content of typical adenocarcinoma. Pure neuroen-
docrine prostate cancers (NePCs) are very rare. The most

frequent type of NePCs is small cell carcinoma whereas
large cell carcinoma (LCNEC) and carcinoid tumor are ex-
tremely rare (4, 5). To date, most published LCNECs repre-
sented progression from prior typical adenocarcinoma in
the content of long standing androgen deprivation ther-
apy (ADT) (6). NE cells and NePCs lack AR and are clinically
considered hormone refractory. Overall, NePCs are aggres-
sive and are associated with rapid disorientation and poor
prognosis (1, 2).

De Novo LCNEC is exceptionally rare particularly in
pure forms. Until now, only four series of LCNEC have been
published (7). The largest series by Evans et al. described
7 cases with only one pure de novo case. The last case
was published by Acosta Gonzalez et al. (2). In this study,
we present a 71 year old man with pure de novo LCNEC of
prostate.

2. Case Presentation

The patient’s informed consent has been obtained for
the publication of the case reports. A 71-year-old male re-
ferred to our clinic with increased dysuria, frequently and
urgently for 3 months. He had no systemic signs and symp-
toms such as fever, night sweats, anorexia, and weight
loss. On the digital rectal examination, prostate was en-
larged. Prostate specific antigen (PSA) was in the normal
range (0.09 ng/mL). Ultrasonography indicated moderate
enlargement of prostate and Benign prostate hyperpla-
sia (BPH). So, tamsulosin was administered for him in re-
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gard to BPH diagnosis. He referred again without any re-
lief after 3 months. His international prostate symptoms
score (IPSS) was 22 before treatment and had remained un-
changed after three months. He underwent transurethral
resection of the prostate (TURP) because of the severity
of the symptoms and the patient’s desire. Histopathol-
ogy examination and urine cytology was conducted after
TURP. First pathologist reported poorly differentiated car-
cinoma, so colonoscopy and whole body scan were per-
formed for him and both were negative. Second patholo-
gist proposed LCNEC. The patient refused treatment in this
step and presented again after three months with uremia,
confusion, and poor general condition. He complained of
sever pelvic pain. In the first step, abdomino-pelvic ultra-
sonography was performed for him and it showed bilateral
hydronephrosis. He underwent hemodialysis due to in-
creased creatinine (8 mg/dL) and ultrasound guided bilat-
eral nephrostomy for obstructive uropathy. A subsequent
non-contrast CT confirmed a large pelvic mass with pelvic
lymphadenopathy (Figure 1). Tumor was unresectable and
he was referred to the oncology department for palliative
radiotherapy.

2.1. Pathological Findings

The hematoxylin and eosin slides of the TURP speci-
men showed sheets and a large nest of high grade neo-
plasm with peripheral palisading, diffusely infiltrating the
prostate parenchyma. The neoplastic cells were character-
ized by large vesicular nuclease with course chromatin and
prominent nucleoli and abundant amphophilic cytoplas-
mic. There were areas of geographic necrosis and high
mitotic activity (Figure 2). These features in the current
specimen are similar to the histologic description of LC-
NEC given by Evans et al. (6) in the largest series ever pub-
lished on LCNEC. Conventional adenocarcinoma was not
identified throughout the specimen. Immunohistochem-
istry (IHC) staining was performed to determine the origin
of the neoplasm and the extent of NE differentiation (Table
1). IHC was negative for PSA but was positive for AMACR.

To rule out bladder cancer IHC was performed for P63,
CK20, CK 7, and GATA-3. IHC staining with NE markers in-
cluding chromogranin, synaptophysin, and CD 56 was per-
formed to establish NE differentiation. All of NE mark-
ers were strongly and diffusely positive with cytoplasmic
staining (Figure 3).

3. Discussion

Large cell carcinoma with neuroendocrine differenti-
ation is well known and there are reports of it sporadi-
cally found with various origins like lung, cervix, larynx,

Table 1. Molecular Tests Summery

Marker Result

Synaptophysin Diffusely positive

Chromogranin Diffusely positive

CD56 Positive

AMACR Diffusely positive

CK Positive

CK7 Negative

CK20 Negative

CK5.6 Negative

GATA-3 Negative

PSA Negative

P63 Negative

Abbreviations: AMACR, alpha-methylacyl-coA racemase; CD, cluster differentia-
tion; CK, cyto keratin; GATA3, GATAbinding protein3; PSA, prostatic specific anti-
gen.

and prostate. These cancers have a distinct pathologic en-
tity and an unfavorable outcome (8, 9). LCNEC is a very
rare malignancy in prostate. NePCs’s typical presentation
is symptoms related to prostate enlargement (7). Neuroen-
docrine markers such as synaptophysin, CD56, and chro-
mogranin are positive in LCNEC. PSA level does not corre-
late with LCNEC signs and symptoms (8). LCNEC was re-
ported in 7 patients in 2006 from Canada (6). Only one of
these patients had de novo LCNEC and he was 69 years old.
Tumor was diagnosed incidentally in 5 cases after palliative
transurethral prostatectomy (9). PSA level in this patient
was lower than 0.1 ng/mL like our patient. Our patient was
not suspected of having NePCs in the first steps and pallia-
tive TURP was performed to relieve his symptoms. In a case
presented in 2014, a patient was evaluated for increased
PSA and was finally diagnosed with LCNEC (2).

Pelvic mass with rapid progression is reported in pre-
vious cases (1, 6). In our case, huge pelvic mass caused ob-
structive uropathy and worsened the patient’s clinical con-
dition. The mean survival time of NePCs was estimated less
than 12 months (3 to 12 months). Our patient was alive in a
6 months follow-up. Death occurs due to metastasis and
uropathy, and because of LCNEC delayed diagnosis most
cases have metastasis. Our patient, also, had metastasis.

Although androgen-deprivation therapy (ADT) is con-
sidered as the main predisposing factor associated with
NePCs, some cases have no positive point in their past med-
ical history (10). Okoye introduced a 48 year old man with
LCNEC and no history of ADT (7). A total of 6 cases in
Evans’s study had a history of ADT for prostate adenocarci-
noma, but our case had no predisposing factor. LCNEC can
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Figure 1. Massive Pelvic Mass with Neural Invasion and Nephrostomy

Figure 2. A, Sheet of Neoplastic Cells; B, Infiltrating Prostate Parenchyma; C, with Geographic Necrosis; D, The Neoplastic Cells had Prominent Nucleoli.

present in young males and might have a genetic base (7,
11). Animal model studies showed that prostate neuroen-
docrine cells could show a malignant transformation, as
well (12). Some de novo LCNEC cases express androgen re-
ceptor (AR) and might be androgen dependent but other
cases are AR negative (2). The main and exact mechanism
and underlying causes of LCNEC are unknown.

In our case, CD56 was positive and Evans showed that
this immunohistochemical marker was positive in all LC-
NEC patients (6). It was reported in previous studies that
LCNEC cells expressed CD56, chromogranin, and synapto-
physin (10). LCNEC can be diagnosed if one of the markers
become positive. The first report of LCNEC Immunohisto-
chemistry findings was published by Wynn et al. in 2000
(12). And this marker should be evaluated in suspected
cases.

Travis et al. described LCNEC by specific immunohis-
tochemistry (IHC) and electron microscopy (EM) features.
He studied 5 cases of LCNEC and showed that these patients
prognosis varies between atypical carcinoid and small cell
carcinoma (12). The overall survival of patients with NePCs
is estimated 9 to 12 months (6). All patients in Evans’s study

died soon after diagnosis. It seems that increased neuroen-
docrine differentiation is correlated with more aggressive
forms of diseases and a poor prognosis (6). Our patient was
discharged from the hospital and 6 months after his dis-
charge he was still alive.

Our patient had sever pelvic pain which might have oc-
curred due to neural invasion, or the compression effect of
large pelvic lymph nodes and huge tumor. In other case
reports, large mass led to urinary retention despite of pain
(13). In most cases, LCNEC has been diagnosed by delay, and
tumor was not resectable. Pelvic lymph node infiltration
and metastases are common in patients with LCNEC like
our patient.

LCNEC responded poorly to standard NePCs
chemotherapy protocols. There are some recommen-
dations for using novel and additional treatment such
as somatostatin analogues in these cases, but more cases
should be evaluated to develop the exact therapeutic
strategy for LCNEC (14-16).

In conclusion, considering LCNEC as a differential di-
agnosis in patients with prostate cancer is important. Al-
though sometimes large cell neuroendocrine carcinoma
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Figure 3. A, Neoplastic Cells were Positive for Synaptophysin; B, Chromogranin; C, AMACR, but Negative for D, PSA; E, GATA3; and F, CK20.

in prostate presents as metastases from other organs like
lung, it is important to note the occurrence of primary
large cell neuroendocrine carcinoma of prostate. On the
other hand, careful histologic and IHC examination of en-
larged prostate with normal PSA level must be determined
in suspected cases, because it influences the prognosis and
designation of the treatment strategy of the patients.
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