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Abstract 

Neuroendocrine cells are widespread throughout the body and can give rise of neuroendo-

crine tumors due to abnormal growth of the chromaffin cells. Neuroendocrine tumors divide 

into many subtypes based on tumor grade (Ki-67 index and mitotic count) and differentiation. 

These tumors can be further divided into secretory and nonsecretory types based on the pro-

duction of peptide hormone by tumor cells. Poorly differentiated small-cell-type neuroendo-

crine tumors are one of the subtypes of neuroendocrine tumors. These tumors are less com-

mon; however, they tend to be locally invasive and aggressive in behavior with poor overall 

median survival. Treatment of the nonsecretory small-cell type is modeled to small-cell lung 
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cancer with a regimen consisting of platinum-based chemotherapy and etoposide with varia-

ble response. Here, we present a case of poorly differentiated small-cell neuroendocrine tumor 

originating from the prostate. © 2018 The Author(s) 

 Published by S. Karger AG, Basel 

Introduction 

Prostatic small-cell carcinoma (PSCC) is a rare tumor that accounts for 0.5–2% of all cases 
of prostate cancer. The mean age at diagnosis is in the 60s. PSCC is a very aggressive tumor 
and has been associated with castrate-resistant metastatic prostate cancer and low prostate-
specific antigen (PSA) levels, making it challenging to diagnose unless high clinical suspicion 
or radiologic clue is present. As adenocarcinoma of the prostate, the early manifestation of 
PSCC includes obstructive voiding symptoms, hematuria, symptoms related to metastatic dis-
ease, or paraneoplastic syndrome. It is noteworthy to mention that up to 33% of the cases of 
PSCC are diagnosed in patients with a previous history of adenocarcinoma of the prostate who 
may have undergone a treatment in the form of androgen deprivation or radiation therapy. 
We present a case of a 57-year-old Hispanic male who had undergone prostatectomy many 
years ago due to prostate adenocarcinoma and was now diagnosed with poorly differentiated 
small-cell-type adenocarcinoma of prostate.  

Case Presentation 

A 57-year-old male presented to the emergency department with complaints of dysuria, 
a decreased urinary stream, and hesitancy for 2–3 months associated with fever and chills. 
Review of the system was positive for chronic back pain, decreased appetite, and weight loss 
of 35 pounds in the past 3 months. He had no symptoms of nausea, vomiting, hematuria, sad-
dle anesthesia, paresthesia, and lower extremity weakness. The patient had a medical history 
of gout, diabetes mellitus, hypertension, dyslipidemia, prostate cancer status postrobotic 
prostatectomy 12 years ago, and radiation therapy. He also had a history of coronary artery 
disease for which he underwent coronary artery bypass graft 7 years ago. His family history 
is significant for prostate cancer in his grandfather. He does not smoke cigarettes or use illicit 
drugs. He drinks alcohol socially. On arrival at the emergency room, his vitals were tempera-
ture 100.4°F, heart rate 118 bpm, respiratory rate 20/min, blood pressure 138/64 mm Hg, 
and he was saturating at 98% on room air. Physical examination was unremarkable except a 
healed sternotomy scar and mild suprapubic tenderness. Initial workup showed acute kidney 
injury with serum creatinine of 3.6 mg/dL. Urine analysis showed pyuria and bacteriuria. The 
patient had recurrent fever. Septic workup was performed, and he was empirically treated for 
urinary tract infection with ceftriaxone. Magnetic resonance imaging of the spine showed no 
evidence of cord compression. Computed tomography of the abdomen without contrast 
showed a large lobulated prostate suspicious for neoplasm with invasion of the urinary blad-
der causing bilateral obstructive uropathy. Interestingly, his PSA level reported as 0.01. He 
underwent nephrostomy tube placement by an interventional radiologist followed by tran-
surethral resection of the prostate and cystoscopy with bladder mass biopsy. Histopathology 
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of the bladder mass showed only necrotic tissue with no viable tumor cells, and histopathol-
ogy of the prostate biopsy showed small-cell-type neuroendocrine carcinoma. Immunohisto-
chemical staining of the prostate biopsy showed that tumor cells were positive for AE1/AE3, 
synaptophysin, and chromogranin-A (Fig. 1a, b, c). The prostate tumor cells were negative for 
LCA (leukocyte common antigen), CK7 (cytokeratin 7), CK20 (cytokeratin 20), PSA, CD56 
(cluster of differentiation 56), and NSE (neuron-specific enolase) antibodies, consistent with 
a diagnosis of small-cell-type neuroendocrine tumor of the prostate. The ki67 index was ap-
proximately 90%. Metastatic workup was negative. However, diagnosis of a locally advanced 
neuroendocrine tumor of the prostate was made. The patient was started on palliative chem-
otherapy with carboplatin-etoposide every 3 weeks. However, after 2 cycles of this chemo-
therapy regimen, his disease complicated with colovesicle fistula formation due to locally ad-
vance malignancy, which required a diverting loop colostomy. 

Discussion 

In 2016, WHO reclassified neuroendocrine tumors of the prostate into 6 categories as fol-
lows: adenocarcinoma with neuroendocrine differentiation with 2 subtypes (focal and dif-
fuse); adenocarcinoma with Paneth cell-like neuroendocrine differentiation; well-differenti-
ated neuroendocrine tumor (carcinoid tumor); small-cell neuroendocrine carcinoma; and 
large-cell neuroendocrine carcinoma. Small-cell neuroendocrine carcinoma is a rare high-
grade epithelial neoplasm of the prostate. The histologic features of SCC of the prostate include 
small tumor cells with minimum cytoplasm, indistinct cell borders, nuclear molding, fine “salt-
and-pepper” chromatin, lack of prominent nucleoli, extensive tumor necrosis, apoptosis, a 
high mitotic rate, and nuclear fragility [1]. Pathogenesis involves P53 mutation; especially 
with the loss of wild-type P53 it has been identified frequently. Other genetic abnormalities 
implicated specifically to castrate-resistant small-cell neuroendocrine tumor of the prostate 
is the TMPRSS2-ERG gene. Additional gene mutations that have been described in the litera-
ture include Aurora kinase A (AURKA), the oncogene N-MYC, and the RB1 gene. The loss of 
RB1 could lead to the development of PSCC and small-cell carcinoma of the lung. Simon et al. 
[2] reported that CD44, a glycoprotein which mediates cell-cell and cell-matrix adhesion, is 
expressed in 100% of the PSCC cases, and Lapuk et al. [3] reported that downregulation of 
REST (RE1 silencing transcription factor) resulted in the upregulation of PSCC and mixed 
prostatic adenocarcinoma with PSCC. Studies have suggested that CD56 expression is noted 
in 83–92% of the patients with PSCC. The CD44 and CD56 may act as therapeutic targets in 
the future treatment of PSCC. Studies have suggested that primary PSCC cases are frequently 
lacking androgen receptor expression, PSA, and ERG (ETS-related gene), while PSCC in the 
setting of castrate-resistant prostate cancer repeatedly expresses androgen receptor, PSA, 
and ERG [4] (Table 1).  

Treatment 
Similarly to small cell lung cancer, PSCC is also treated with a regimen consisting of cis-

platin and etoposide or carboplatin and docetaxel. Many authors have suggested to continue 
androgen deprivation therapy during chemotherapy for PSCC due to the concomitant pres-
ence of mixed tumors and the potential of worsening when not addressing the associated 
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adenocarcinoma. Local control of the PSCC has significant advantage in the overall survival of 
PSCC patients, either by external beam radiation therapy or radical prostatectomy. Palmgren 
et al. [5] reported that chemotherapy with radiation provides the best survival benefit. PSCC 
should be considered in patients with a low serum PSA level, inadequate response to hor-
monal therapy, poor differentiation of tumor cells on histology, and rapidly metastasizing  
disease. PSCC is an aggressive variety of prostate cancer with a median survival time follow-
ing diagnosis of ~10 months, depending on the disease stage. However, <5% survive for 2 
years [6]. 

Conclusion 

As small-cell neuroendocrine carcinoma elsewhere in the body, PSC neuroendocrine car-
cinoma shares many common attributes, including disease rarity, locally invasive disease, ad-
vanced stage at the time of diagnosis, prevalence in the 5th or 6th decade of life, aggressive-
ness, visceral metastasis, and inoperability in some cases. Typically treated with cisplatin or 
carboplatin and etoposide-based regimen with or without radiation, however, it exhibits poor 
prognosis in most cases among the many other similar features. Nonetheless, management 
cannot be generalized, and each case should be approached individually. 
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Fig. 1. a Small-cell-type neuroendocrine carcinoma. The tumor cells are oval to spindle-shaped. The cells 

are arranged in ribbons. HE. ×40. b The tumor cells are immunoreactive to the neuroendocrine marker 

chromogranin. Immunohistochemical stain magnification, ×40. c The tumor cells show strong intranuclear 

positivity to ki-67 antibodies (>90%). Immunohistochemical stain magnification, ×340. 
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Table 1. Common molecular alteration in the pathogenesis of small-cell neuroendocrine cancer of the pros-

tate 

 
 
Tumor suppressors 

RB1 protein/allelic loss (85–96%) 

TP53 allelic loss/mutation (60–100%) 

PTEN protein/allelic loss (29–63%) 

Prostate luminal epithelial markers 

AR protein loss (83–100%) 

PSA protein loss (81–100%) 

P501s protein loss (72%) 

Neuroendocrine elements and polypeptide hormones 

Chromogranin A and/or synpatophysin and/or CD56 protein expression (92–100%) 

Bombesin protein expression (88%) 

  Neural progenitor transcription factors 

MYCN amplification (40–86%) 

ASCL1 protein expression  

Cell cycle/mitosis markers 

AURKA amplification/protein expressiona (40–86%) 

UBE2C protein expression (96%) 

Genomic alterations 

Increased number of genomic amplifications and deletions 

TMPRSS2:-ERG gene rearrangements (46–86%) 
 
 
AR, androgen receptor; ASCL1, achaete-scute homolog 1. a AURKA and MYCN amplification are concurrent 

in 90% of the reported cases. 
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