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We report a rare case of primary signet-ring cell
carcinoma of the prostate in an advanced stage.
A 62-year-old man with serum level of prostate-specific
antigen at 364.70 ng/ml was diagnosed as having
cT4N1M1c prostatic signet-ring cell carcinoma
of Gleason score 5 + 4 = 9.  Immunohistochemical
examination demonstrated cytoplasmic immunoreactivity

to prostate-specific antigen in signet-ring cancer cells.
The intracytoplasmic vacuoles in the signet-ring cells
showed mucin production with a positive staining with
periodic acid-Schiff.  Although the patient received
hormonal therapy, the disease progressed and lead to death
15 months after the diagnosis.  The clinical and
immunohistochemical characteristics of this malignancy
are also reviewed.
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site, especially in cases with metastatic or invasive
SRCC.  Herein, we report a case of primary prostatic
SRCC in an advanced stage and discuss the clinical
and immunohistological features of this neoplasm,
with literature review.

Case report

A 62-year-old man presented to our hospital with
difficulty of urination.  The prostate gland was hard and
huge on digital rectal examination.  The serum level of
prostate-specific antigen (PSA; Tandem R) was elevated
at 364.70 ng/ml (normal, < 4 ng/ml).  Radiological
examinations demonstrated that an irregularly enlarged
prostate (10 cm x 8 cm x 9 cm) involved the seminal

Introduction

Signet-ring cell carcinoma (SRCC) has been reported
to originate in various organs such as the stomach,
colon, breast, and urinary bladder.1  In the prostate,
primary SRCC is a very rare variant of high-grade
adenocarcinoma with Gleason pattern 5.  In diagnosis,
imaging and endoscopic examinations throughout the
body are indispensable for distinguishing the primary
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vesicles, bladder trigone, and right ureter, causing right
hydronephrosis, Figure 1.  Pathological examination of
prostate biopsy specimen revealed carcinoma of Gleason
score 5 + 4 = 9, composed primarily of signet-ring cell
cancer accompanied with poorly differentiated acinar
adenocarcinoma, Figure 2.  In immunohistochemical
study, the cytoplasm of each histological element other
than the intracytoplasmic vacuoles in signet-ring cells
showed a positive staining with PSA, Figure 3a.  Both
elements were stained negatively for synaptophysin,
chromogranin, and neuron-specific enolase.  The
vacuoles in signet-ring cells showed mucin production,
with a positive staining with periodic acid Schiff,
Figure 3b.  Multiple metastases were observed in the
lung, bones and pelvic lymph nodes.  No other lesion

was detected in the urinary bladder and gastrointestinal
tract endoscopically.  The patient was diagnosed with
primary SRCC of the prostate clinically staged as
T4N1M1c.

The patient received combined androgen blockade
composed of leuprorelin acetate (3.75 mg/4 weeks)
and bicalutamide (80 mg/day).  Although the serum
PSA level decreased after the hormonal therapy, the
patient ultimately entered a hormone-refractory state
with the serum PSA elevation 3 months after the
treatment.  Estrogen preparation was minimally
effective.  Lymphangiosis carcinomatosa developed

Figure 1.  Computed tomography demonstrates a huge
invasive prostate tumor protruding into the bladder
lumen.

Figure 2.  Histological appearance of prostate biopsy
specimen showing signet-ring cell carcinoma.
Hematoxylin-eosin staining, reduced from x100.

Figure 3.  Cytoplasmic immunoreactivity in the
prostate cancer cells. Arrows indicate positively
stained sites. (a) Anti-prostate-specific antigen
immunostain. The cytoplasm other than
intracytoplasmic vacuoles was stained positively
(x200). (b) Anti-periodic acid-Schiff immunostain. The
vacuoles were stained positively (x100).
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rapidly and lead to respiratory failure.  Chemotherapy
was unable to be performed due to his poor condition.
The patient died 15 months after the diagnosis.

Comment

The term “signet-ring cell” was traditionally used to
describe mucin-producing cancer cells that have
morphologic features characterized by clear
cytoplasm and nuclear displacement.  Recently, this
term has been applied to tumors derived from a
variety of organs with or without cytoplasmic mucous
collection.1  Although mucin is not found in the
cytoplasm of usual prostatic cancer cells,2 about a half
of recent cases with prostatic SRCC were reported to
be positive for intracellular mucin.3,4  Ultrastructural
examinations demonstrate intracytoplasmic vacuoles
and occasional microvilli.2  It is suggested that 25%
or more of the tumor should be composed of signet-
ring cells for the diagnosis of prostatic SRCC.5

Examinations of the gastrointestinal and urinary
tracts are necessary to distinguish the primary site of
advanced SRCC.  Secondary prostatic SRCC derived
from the stomach and urinary bladder has been
occasionally reported.6,7  Prostatic SRCC invading the
urinary bladder, like the present case, has to be
distinguished from primary SRCC of the bladder.  The
association with concurrent conventional acinar
carcinoma of the prostate is helpful information to
diagnose the SRCC as a prostatic origin.  To our
knowledge, 44 cases with primary prostatic SRCC have
been reported in English literature. Table 1 showed the
review of immunohistochemical staining of primary
SRCC of the prostate. PSA immunostaining is useful
in the diagnosis of primary prostatic SRCC.  In the
majority of the cases with primary prostatic SRCC,
positive staining with PSA was found in signet-ring
cell components as well as in areas of typical acinar
adenocarcinoma. No other apparent lesion was found
to be as a primary site in cases with negative PSA
immunoreactivity.  In some cases with primary SRCC
of the bladder and stomach, PSA immunostaining can
be weakly positive, but usually negative.3

The clinical symptoms and metastatic pattern of

primary prostatic SRCC are similar to those of typical
prostatic carcinoma.  Of the 36 cases available for
staging analyses, 27 cases (75%) were in local
advanced or metastasized diseases at the diagnosis,
with extremely poor prognosis.  These results indicate
that advanced-stage disease at presentation is the rule
in contrast to conventional prostatic carcinoma and
that the response to hormonal therapy is poor.  Fujita
et al8 reported that an overall survival rate of primary
prostatic SRCC in all clinical stages was 11.7% at 5
years.  Only a few cases with localized disease were
reported to have long survival after radical
prostatectomy.9  Early detection is essential for radical
treatment of this aggressive malignancy.

TABLE 1.  Review of cytoplasmic immunoreactivity

PSA PAS Alcian blue

Number of cases with 36/39 (92%) 24/41 (59%) 17/36 (47%)
positive staining (%)
PSA = prostate-specific antigen; PAS = periodic acid-Schiff
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