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Abstract

A 61-year-old Korean man was referred to our institution because of 
high prostate-specific antigen (PSA) (8.1ng/mL) and frequency, noc-
turia that had lasted for the previous 4 months. The first transrectal 
ultrasonography (TRUS)-guided prostate biopsy result was benign 
prostatic hyperplasia. About 3 years later, the patients revisited our 
institute for elevated PSA (14.7 ng/mL) and back pain. The patient 
underwent a second TRUS-guided prostate biopsy. Histological 
examination and immunohistochemical staining showed a signet 
ring cell carcinoma (SRCC). Also there were multiple bony metasta-
sis. Androgen deprivation therapy (ADT) was started. Nine months 
later, the patient was diagnosed with hormone refractory prostate 
cancer and the ADT was changed into docetaxel chemotherapy. 
The patient died after 2 cycles of chemotherapy. We report this 
case of a SRCC of the prostate and review the literature.

Signet ring cell carcinoma (SRCC) of the prostate is an 
uncommon tumour characterized by an intracytoplas-
mic vacuole compressing the nucleus into a crescent 

shape at the cellular level. Although SRCC is primarily found 
in the stomach and colon, it can also be found in the pan-
creas, breast, thyroid, bladder, and prostate.1 SRCC of the 
prostate, an aggressive subtype of adenocarcinoma, requires 
careful diagnosis via thorough evaluation and specialized 
staining processes. Only 1 case of primary SRCC of the 
prostate has thus far been reported in Korea.2 This report 
describes a second case of a primary SRCC of the prostate 
in Korea. 

Case report 

At October 2008, a 61-year-old man was referred to 
our institution because of high prostate-specific antigen 
(PSA) (8.1 ng/mL) and frequency, nocturia for the previ-

ous 4 months. The patient had no concomitant medical or 
familial history of any malignancy. A physical examination, 
including a digital rectal examination (DRE), revealed an 
enlarged prostate gland and not palpable as firm, indurated 
nodules. A serum PSA level of 9.2 ng/mL was determined, 
and a transrectal ultrasonography (TRUS) of the prostate 
gland showed a volume of 38 cc without hypoechoic lesion 
in prostate. TRUS-guided prostate biopsy was performed. 
The result of prostate biopsy was benign prostatic hyperpla-
sia (BPH). And BPH medication treatment was continued at 
private clinic. At August 2011, because the patient experi-
enced back pain, a chest computed tomographic (CT) scan 
was performed and showed sternum and spine bone metas-
tasis at private clinic. After hospital admission his serum PSA 
increased to 14.7 ng/mL. The size of the prostate was 27 mL 
on the TRUS and hypoechoic lesions were in left transitional 
zone TRUS-guided prostate biopsy was performed and a 
SRCC-like lesion, suggestive of adenocarcinoma, was found 
in 1 of the 12 pieces with 20% of tumour volume. 

Pathologically, the tumour cells had marked cytologi-
cal and nuclear pleomorphism, admixed with spindle cells 
and histiocyte-like cells. Cellularity was high and cellular 
atypia, nuclear pleomorphism, mitoses, abnormal mito-
ses and areas of tumour necrosis were observed (Fig. 1).
Immunohistochemical staining was performed for accurate 
diagnosis. Pan-cytokeratin (Pan-CK) staining was diffuse 2 
positive, PSA staining was focal 3 positive, high molecular 
weight cytokeratin (HMW-CK) was negative, CD 68 staining 
was positive on scattered histiocytes and P504S was focally 
1 positive (Fig. 2a, Fig. 2b, Fig. 2c, Fig. 2d). Undifferentiated 
high-grade sarcoma was the diagnosis of exclusion. 

A CT scan, magnetic resonance imaging (MRI) of the 
prostate and a radionucleotide bone scan (Fig. 3) were 
conducted to evaluate the stage of prostate cancer. The 
CT and radionucleotide bone scan revealed multiple bony 
metastasis. The findings of gastrointestinal (GI) and colon 
fiberoscopy showed no evidence of tumour. The patient was 
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diagnosed as having a stage cT2bN0M1b prostatic signet 
ring cell adenocarcinoma and androgen deprivation therapy 
(ADT) was started at September 2011. Nine months later, 
he was diagnosed with hormone refractory prostate cancer 
(HRPC) and ADT was changed to docetaxel chemotherapy. 
The patient died after 2 cycles of chemotherapy.

Discussion 

Primary SRCC is very rare; it was first reported in 19793

and is estimated to occur in 2.5% of cases of adenocarci-
noma of the prostate.4 The term “signet ring cell” is used 
to describe cells that have had their nuclei displaced by 
an intracytoplasmic vacuole and a signet-ring configura-
tion. Guerin and colleagues5 suggested that SRCC should 
be classified as a variant of high-grade adenocarcinoma 
rather than a separate histologic clarification. In support 
of this proposition, SRCC is often found in the presence 
of other high-grade prostatic adenocarcinoma patterns. To 
diagnose primary SRCC of the prostate, SRCC should contain 

Fig. 1. A transrectal ultrasonography-guided prostate biopsy shows signet 
ring cell carcinoma-like lesion, suggestive of adenocarcinoma. The tumour is 
composed of an admixture of spindled and pleomorphic cells with numerous 
mitotic figures (arrows) (hematoxylin-eosin ×200). 

Fig. 2. (A) Immunohistochemical staining shows that pan-cytokeratin (pan-CK) staining was diffuse 2 positive (×400). (B) Prostate-specific antigen staining was focal 
3 positive (×400). (C) CD 68 staining was positive on scattered histiocytes (×200). (D) P504S was focally 1 positive (×400).
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more than 25% of the tumour.4 Only a few cases of pros-
tate cancer have been mucin-positive signet cells. Before 
making a final diagnosis of a primary SRCC of the prostate, 
many false-positives should be excluded. In fact, certain 
histologic appearance can be similar to the signet ring cell, 
such as vacuolated lymphocytes and altered smooth muscle 
cells after radiotherapy or hormone therapy. The prostatic 
lymphomas with infiltrated lymphocytes containing a large 
cytoplasmic vacuole and an eccentric nucleus may also 
resemble signet ring cells.6 The diagnosis of primary pros-
tatic SRCC of the prostate is certainly a histologic diagnosis 
that can be done using needle biopsy, endoscopic resection 
specimens, or prostatectomy specimens.

The workup focuses on differentiating a primary tumour 
of the prostate from one located in the GI tract because the 
GI tract is a more common location for signet ring cells. The 
different origins of GI and prostate tumours is significant 
because the treatment of a metastatic GI primary tumour 
would require additional and alternative therapies. In our 

patient, the GI workup showed no evidence of tumour. 
Therefore, we assumed that the prostate was the primary 
source of the tumour. 

Clinically, primary SRCC of the prostate have the same 
classic obstructive and irritative symptoms as other com-
mon adenocarcinomas. Based on previously reported cases, 
the mean age of patients is 68.2 years (range: 50-84).7 Our 
patient showed frequency, nocturia and was 61 years old 
at the onset of his symptoms.

Primary SRCCs of the prostate have a poor prognosis 
even when treated with aggressive therapy. More of these 
patients present with stage IV disease than with any other 
stage. Fujita and colleagues7 reported that, in primary SRCC 
of the prostate, the survival rate is about 55% at 3 years 
and decreases to 12% at 5 years. These rates are, however, 
comparable to the survival rates in the other type of prostatic 
adenocarcinomas. The same study revealeded that prognosis 
is only related to the stage of the disease at diagnosis. A stage 
IV disease is an indicator of poor prognosis. 

Fig. 3. Whole body radionucleotide bone scan shows multiple bony metastases. 
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The treatment access for SRCC has been similar to access 
for other traditional adenocarcinomas of the prostate, involv-
ing variable combinations of hormonal therapy, radiation, 
and surgery. Nevertheless, on the basis of the available 
cases, the effectiveness of hormonal therapy is unpredict-
able. To date, no definite explanation for this variability 
has been given; however, Lilleby and colleagues8 reported 
a case of SRCC treated with neoadjuvant hormonal therapy 
and radiotherapy with a favourable response at 12 months of 
follow-up. Moreover, Kanematsu and Hiura9 reported a case 
of primary SRCC with an undetectable PSA level 3 years after 
a radical prostatectomy and preoperative androgen block-
ade. Akagashi and colleagues10 further reported a case of 
an undetectable PSA level 20 months after treatment with 
complete androgen blockade. No single treatment modality 
is ideal for treating SRCC, but we consider that more aggres-
sive multimodal treatment should be considered.

Conclusion 

It is important to clearly differentiate these tumours; this 
requires careful diagnosis via thorough evaluation and spe-
cialized staining processes. Verifing the primary origin is the 
most significant aspect in their diagnosis. The poor prog-
nosis of these tumours is correlated with the diagnosis at a 
very late stage. We recommend early, careful assessment for 
appropriate diagnosis. Also aggressive treatment and close 
follow-up are crucial to patients with SRCC of the prostate.
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