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SUMMARY
A 70-year-old man with a history of prostate cancer,
previously submitted to surgical castration and trans-
urethral resection of the prostate, was admitted to
Accident and Emergency department. He had been
suffering from osteoarticular and abdominal pain, and
recent weight loss. An abdominal and a pelvic CT
showed multiple hepatic metastases and a pelvic mass,
but his prostate-specific antigen values were low
(0.26 n/mL). A biopsy of a hepatic metastasis and of the
pelvic mass revealed a small-cell neuroendocrine prostate
cancer, a rare and aggressive androgen-independent
form of prostate cancer with a poor prognosis. Our
purpose was to report a clinical case of a rare and
aggressive variant of a common disease. A high index of
suspicion is required to make an early diagnosis and to
ensure a proper therapeutic approach.

BACKGROUND
Prostate cancer is the most frequent tumour in
men, and the second cause of death by cancer.1

Prostate-specific antigen (PSA) is a non-specific
marker of prostate cancer which is important for
the follow-up of patients with prostate cancer and
for treatment response evaluation.
Occasionally, metastatic progression of prostate

cancer occurs even in the presence of continuously
low PSA values. It is usually a sign of an undifferen-
tiated prostate cancer, such as small-cell neuroendo-
crine prostate cancer.
Our goal is to report a case of a 70-year-old man

with a history of prostate cancer who had visceral
and bone metastases even though his PSA levels
were unremarkable. A hepatic and a pelvic biopsies
revealed a small-cell neuroendocrine prostate car-
cinoma, a rare and aggressive histological subtype
of prostate carcinoma with a poor prognosis.
Diagnosis and proper treatment for this condition
may be delayed due to lack of awareness of its
existence.

CASE PRESENTATION
A 70-year-old man was admitted to Accident and
Emergency department. He had been suffering
from osteoarticular and abdominal pain for
approximately a month. Moreover, he had lost
12 kg in the 3 months prior to hospital admission.
This patient had a history of arterial hyperten-

sion; diabetes mellitus type 2 treated with insulin;
chronic renal failure stage II; and a prostate cancer
which had been diagnosed 4 years before. A pros-
tate biopsy had revealed an intermediate grade,
Gleason 6 (3+3) prostate cancer. He had been

submitted to surgical castration and trans-urethral
resection of the prostate 4 years earlier, in order to
relieve lower urinary symptoms. His last PSA value
was 0.09 ng/mL.
The patient’s blood tests showed elevated liver

enzymes with a cholestasis pattern (elevated aspar-
tate transaminase (AST), alanine transaminase
(ALT), gamma-glutamyltransferase (GGT) and alka-
line phosphatase).
An abdominal CTwas performed, which revealed

a pelvic mass involving the bladder, the prostate
and the rectum; and several hepatic lesions com-
patible with metastases (figure 1), multiple retro-
peritoneal lymphadenopathies and an iliac bone
metastasis (figure 2).
The patient was admitted to the department of

internal medicine for treatment and further study.

INVESTIGATIONS
Tumour markers alpha-fetoprotein, carcinoembryo-
nic antigen, cancer antigen 19.9 and cancer antigen
125 were within the normal range. PSAwas 0.26 ng/
mL.
A thoracic and a pelvic CT were performed.

They revealed a small bilateral pleural effusion and
a 7-mm node in the right middle lobe. A roughly
defined pelvic mass which included the prostate
and involved the bladder and pelvic muscle floor
muscles was described in the pelvic CT (figure 3).

Figure 1 Sagittal CT image showing several hepatic
metastasis and a pelvic mass with invasion of the
bladder trigone and posterior wall.
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The patient was submitted to an endoscopy that showed no
significant findings and a colonoscopy that did not reveal any
significant findings in the colon besides the protrusion of the
pelvic mass through the anterior rectal wall. In addition, a trans-
rectal biopsy of the pelvic mass was performed.

Afterwards the patient underwent an ultrasound-guided
biopsy of a hepatic metastasis.

The pelvic mass biopsy revealed normal colonic mucosa with
infiltration by a small-cell neuroendocrine cancer (figure 4) with
strong reactivity to synaptophysin (figure 5). The hepatic biopsy
revealed a malignant neoplasia made up of small cells (figure 6)
with strong reactivity to synaptophysin (figure 7) and focal
reactivity to chromogranine A. Both samples were negative for
the PSA marker.

DIFFERENTIAL DIAGNOSIS
Colon cancer
Small-cell lung cancer
Neuroendocrine prostate cancer

TREATMENT
The case was discussed with medical oncology. This aggressive
tumour, comorbidities and the patient’s general condition were
taken into consideration. This patient was not considered a suit-
able candidate for chemotherapy. Best supportive care was
started.

OUTCOME AND FOLLOW-UP
The patient was eventually discharged from the department of
internal medicine. He died ∼2 months after having been diag-
nosed with a neuroendocrine prostate cancer.

Figure 3 Coronal CT image through the pelvis showing a pelvic mass
with origin in the prostate and involving the posterior wall of the
prostate and the rectum.

Figure 2 Coronal CT image through the lower abdomen revealing a
soft tissue mass metastasis in the right iliac bone. Figure 4 Trans-rectal biopsy of the pelvic mass. H&E stain at ×400

magnification. The superficial colonic mucosa showed no alterations.
There is infiltration of the submucosa by small neoplastic cells with
round, small and pleomorphic nuclei. Courtesy of Helena Garcia, MD.

Figure 5 Trans-rectal biopsy of the pelvic mass. Immunostaining for
synaptophysin at ×4 magnification. Cellular elements are strongly
reactive to neuroendocrine marker synaptophysin. Courtesy of Helena
Garcia, MD.

Figure 6 Ultrasound-guided biopsy of a hepatic metastasis. H&E stain
at ×100 magnification. Normal hepatic parenchyma can be observed in
the picture, but most of the core is occupied by a malignant neoplasia
composed by small cells with large nuclei. Courtesy of Helena
Garcia, MD.
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DISCUSSION
The first case of small-cell neuroendocrine prostate cancer was
described in 1977 by Wenk et al.2 It is a rare and aggressive
form of prostate cancer, which is usually androgen independent
and it carries a dismal prognosis.

In recent years, there has been a great interest in the neuroen-
docrine differentiation of prostate cancer. Neuroendocrine dif-
ferentiation is a common feature of prostatic carcinoma, which
is usually present in primary high Gleason-grade tumours of the
prostate heralding a more aggressive clinical behaviour and
requiring a different treatment approach.3 4 However, there is
still conflicting data reported in the literature regarding the
prognostic significance of neuroendocrine tissue markers in
prostate cancer. Although some authors have shown a significant
correlation between neuroendocrine differentiation, tumour
grade and poor prognosis, other groups of researchers did not
find such a strong correlation.5

Furthermore, strong evidence is lacking concerning its poten-
tial independent prognostic value in hormone-naïve prostate
cancer, refraining its use in routine clinical practice.6

The neuroendocrine component usually coexists with acinar
prostate cancer component, displaying a variable extension of
these two components, potentially ranging from 1% to 99%.

In neuroendocrine prostate cancer, the neuroendocrine com-
ponent usually varies between 5% and 30% of tumour mass.4

Aetiology of small-cell prostatic cancer (SCPC) is still a matter
of discussion. Focal neuroendocrine cells are widely distributed
in the prostate, and they are members of the diffuse amine pre-
cursor uptake and decarboxylation (APUD) cell system. It is
believed that they originate from pluripotent prostatic stem
cells.

Fine divided prostate cancer’s neuroendocrine differentiation
into three major categories. It can appear as focal neuroendo-
crine differentiation amidst typical prostate cancer or as a more
indolent prostate carcinoid tumour. In other cases, it is classified
as high-grade neuroendocrine carcinoma, the small-cell carcin-
oma of the prostate. Approximately 50% of the SCPC is a com-
posite tumour with conventional prostate cancer.7

Several studies have looked into the effect of androgen-
deprivation therapy in the induction of neuroendocrine differ-
entiation in prostate cancer. Ahlgren et al8 showed that a
3-month regimen of neoadjuvant hormonal treatment with

luteinising hormone-releasing hormone analogue induced an
increase in the number of Chromogranin A-positive cells and
the proportion of neuroendocrine-positive tumours when com-
pared with surgery alone. In fact, neuroendocrine differentiation
is an androgen-independent phenomenon that allows tumour
cell growth under androgen-deprivation therapy and may repre-
sent a viable option to escape hormone therapy and especially
in castration-resistant prostate cancer.6

It is estimated that SCPC has an incidence of 0.5–2% of all
primary prostatic cancers.9 However, small-cell cancer is rare
outside the lung; ∼10% of extrapulmonary small-cell cancers
occur in the prostate, making it one of the most common extra-
pulmonary sites.3

The diagnosis of SCPC is not straightforward and immediate.
Low serum PSA value and clinical history can help clinicians but
immunohistological confirmation is necessary. The measurement
of serum neuroendocrine markers and immunohistological posi-
tivity for neuroendocrine markers, such as Chromogranin
A, neuron-specific enolase and synaptophysin, support the diag-
nosis.4 Chromogranin A appears to be the most sensitive
marker. It is more specific than neuron-specific enolase and it is
the most frequently used marker for detecting neuroendocrine
phenotype.6

Similar to its extra-urinary counterparts, especially in the
lung, paraneoplastic manifestations of SCPC, such as Cushing
disease or hypercalcaemia, are rare but have been reported.
SCPC is an aggressive subtype and median survival time follow-
ing diagnosis is 10 months. Fewer than 5% of patients survive
2 years.10

SCPC of the prostate should be considered in patients with a
high disease volume, low serum PSA, poorly differentiated
disease, and poor or insufficient response to hormonal
treatment.11

The presence of a paraneoplastic syndrome may be a poor
prognostic factor. In a retrospective study by Spiess et al,12 high
serum lactate dehydrogenase and a low albumin level at the
time of diagnosis are predictive of inferior disease-related
outcome.

Similar to extra-urinary neuroendocrine small-cell cancer,
prostatic lesions are usually diagnosed at an advanced stage.
They can be unresectable, visceral metastases are common, and
survival is in most cases poor.

The presence of metastases in unusual locations such as axil-
lary lymph nodes, the omentum or the pericardium, or wide-
spread visceral metastases are more commonly seen with SCPC
than with acinar adenocarcinoma.13

Owing to its relative rarity and under-reporting, there are no
large series reported or strong evidence supporting optimal
management of SCPC. Small modern series have suggested man-
aging SCPC with androgen-deprivation therapy combined with
cisplatin-based chemotherapy combined with adjuvant radio-
therapy and salvage surgery.7 A recent phase II trial with 120
patients with castration-resistant prostate cancer with neuroen-
docrine differentiation evaluated the efficacy of platinum-
containing chemotherapy. Encouraging results consisting of a
response rate of more than 30% and median OS of 16 months
were reported, supporting the use of platinum-containing
chemotherapy in this clinical setting.14 Docetaxel-based chemo-
therapy regimens have proved ineffective in the treatment of
neuroendocrine-differentiated prostate cancer.6

There is some evidence supporting the administration of som-
atostatin analogues and radiolabelled somatostin analogues in
the neuroendocrine prostate cancer, although larger prospective
phase III trials are lacking.4 Furthermore, new potential

Figure 7 Ultrasound-guided biopsy of a hepatic metastasis.
Immunostaining for synaptophysin at ×200 magnification. A strong
reaction to the neuroendocrine marker synaptophysin is present.
Courtesy of Helena Garcia, MD.
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therapeutic strategies are emerging involving mTOR inhibitors,
anti-EGFR and anti-angiogenic drugs, or suppressors of relaxin
receptor RXFP1. There is, however, limited evidence supporting
these approaches.

Learning points

▸ Prostate cancer is the most common tumour in men and the
second oncological cause of death in men.

▸ Prostate-specific antigen (PSA) is a non-specific, but
sensitive tumour marker of prostatic carcinoma. It can be
reliably used to monitor and follow-up disease progression.

▸ Occasionally patients with prostate cancer may have
metastatic progression of the prostate cancer with low PSA
levels, especially in undifferentiated tumours.

▸ Small-cell prostate carcinoma is a rare, aggressive and
androgen-independent form of neuroendocrine prostate
cancer, which can evolve from low-grade acinar prostate
carcinoma.
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