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Primary Synovial Sarcoma of the Prostate: A Review of the Literature
Abstract
Background

Synovial sarcoma of the prostate gland (PSSP) is rare and most clinicians would be
unfamiliar with its biological behaviour.

Aim

To review the literature on PSSP

Method

Various internet data bases were searched.
Literature Review

PSSP is extremely rare with less than 10 cases reported; affects both young and older men; its
diagnosis may be made incidentally following histological and cytogenetics examinations of
prostate biopsy or prostatectomy specimens which show: A specific chromosomal
translocation t(X; 18; p11; q11); Uniform spindle and oval cells which have formed
interlacing fascicles that mimic fibrosarcoma The compact fascicles of tumour cells focally
alternate with hypo-cellular myxoid tissue which mimic peripheral nerve sheath tumours.
Focal pericytomatous pattern of polygonal cells arranged around dilated, thin-walled blood
vessels. PSSP tumour cells on immunohistochemical staining, stain positively with: Vimentin
(most of the cells), EMA (focal positivity), Bcl-2 (strong positivity), CD99 (strong
positivity), Ecadherin (strong positivity), cytokeratin (focal positivity), CD 56. There is no
consensus opinion on treatment of PSSP which is an aggressive tumour with poor outcome.
However, an aggressive radical surgical treatment by radical prostatectomy or pelvic
exenteration plus or minus adjuvant therapy would appear to be the best treatment option
with curative intent to help improve prognosis. Some patients with PSSP may need palliative
and supportive treatment through a multi-disciplinary team approach.

Conclusions

PSSP is a rare aggressive tumour with poor prognosis. All cases of PSSP should be entered
into a multi-centre trial to ascertain the best treatment option that would improve the
prognosis and to further assess its biological behaviour.

Key Words: Primary synovial sarcoma of prostate; t(X, 18) (p11.2, q11.2); anterior
exenteration; radical prostatectomy; Vimentin; EMA; Bcl-2; CD99; Ecadherin; Keratin
reactivity:

Introduction

Synovial sarcoma (SS) is a mesenchymal spindle cell tumour which exhibits various types of
epithelial differentiation including glandular formation and it has a specific chromosomal
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translocation t(X; 18; p11; q11) [1] and SS accounts for about 5% to 10% of all soft tissue
sarcomas. [2] The age of incidence of SS ranges from birth to 89 years. SS is often seen in
adults with preponderance for men. The histogenesis of SS is not known and is not related to
synovium [3] SS most commonly affects the deep soft tissues of the extremities but SS also
affects many other organs. Four morphologic variants of synovial sarcoma have been
described which include: the classic biphasic type, the monophasic fibrous type, the
monophasic epithelial type, and the poorly differentiated (round cell) type. [2]
Adenocarcinoma of the prostate gland is the most common carcinoma which affects the
prostate gland; nevertheless, other rare types of carcinoma affect the prostate gland and their
biological behaviours differ from that of adenocarcinoma of the prostate. Synovial sarcoma
of the prostate gland is very rare and a number of clinicians may not be familiar with its
diagnosis and biological behaviour. The ensuing review of the literature on PSSP is divided
into two parts: (A) which contains an overview and (B) which contains miscellaneous
narrations and discussions from some reported cases of PSSP

Aim
To review the literature on primary synovial sarcoma of the prostate gland
Methods

Various internet data bases were searched including: PUB Med; Google; Google Scholar;
Medline; and Educus. The following search terms were used: Primary synovial sarcoma of
prostate; synovial cell sarcoma of prostate. Information obtained from 35 references was
found relevant to PSSP which were used to write the literature review.

Literature Review
(A)Overview
General

Synovial sarcoma has been reported in a variety of organs. Few cases of synovial sarcoma of
the prostate have been reported.

Definition

e Synovial sarcoma is a tumour which could be biphasic or monophasic with a t(X; 18;
pll; q11) translocation. [4]

General Diagnostic criteria for synovial sarcoma Stanford University Surgical Pathology
Diagnostic criteria [4]

Diagnosis of synovial sarcoma may be difficult; however, Kempson and Rouse of Stanford
University have outlined strict Surgical Pathology Diagnostic Criteria of Stanford University,
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which could be used as a guide for the diagnosis of synovial sarcoma involving any organ as
follows: [4]

General features of both patterns (biphasic and monophasic)

1.

Keratin positivity

Epithelial component either keratin of EMA positive in essentially 100% of cases
Spindle cell component positive in 50% to 80% of cases.

No more than mild pleomorphism

1. Moderate pleomorphism may be present following radiotherapy

May be circumscribed or infiltrative

t(X; 18; p11; q11) is definitional

1. All soft tissue tumours with this translocation are considered synovial sarcoma

2. Because of this new definitional criterion, the histological features described may
be expanded in the future.

3. See poorly differentiated pattern description

Biphasic Pattern Most Common

Contains both epithelial and spindle components

1. Components may merge of may be distinctive

2. Metastases may show different predominance of components
Epithelial component usually large pale or columnar cells.

1. Occasionally cuboidal, flat or spindled

2. May form glands, tubules, or papillae (rare)

3. May contain mucin, rarely rich in mucin
4. Rare focal squamous differentiation may be seen.

5. Round vesicular nuclei may be seen

Spindle component usually uniform small elongate plump cells
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97 1. Dark even stippled chromatin
98 2. Scant cytoplasm with indistinct cell margins
99 3. Usually the spindle component in sheets or fascicles
100 4. Occasionally with nodules or myxoid foci
101 e Characteristic stromal features tend to present
102 1. Thick ropy collagen bundles
103 2. Often surrounding cellular bundles
104 3. Haemangiopericytoma-like vessels
105 4. Calcification

106  Monophasic Pattern

107 ¢ Pure epithelial pattern tends to be rare to non-existent

108 e Pure spindle pattern tends to contain spindle cells with the above features
109 e Monophasic pattern requires at least one of the following:

110 1. t(X;18; pll;qll)

111 2. Keratin reactivity

112 3. One of the three stromal features above

113 Frequently seen non-specific features include:

114 e Palisading

115 ® Pseudo-rosettes

116 e Herringbone pattern

117 e Retiform or micro-cystic pattern
118 e Metaplastic bone or cartilage
119 e Areas with slightly larger cells

120  Poorly differentiated patterns may be seen which may be focal or pure
121  Presentation

122 Patients with PSSP may present in a number of ways some of which are summarized below:
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PSSP may be diagnosed as an incidental finding following trans-rectal ultra-sound
guided biopsy of an incidentally found irregularity / nodule / mass in prostate on
digital rectal examination

PSSP may be diagnosed upon histological examination of a trans-urethral resection of
prostate specimen or prostatectomy specimen obtained following treatment for lower
urinary tract symptoms (LUTS) or urinary retention

PSSP may be diagnosed on pathological examination of trans-rectal ultra-sound
biopsy performed on an abnormal digital rectal examination finding when a patient
presents with LUTS or retention of urine.

Patients who have PSSP may present with lower urinary tract symptoms including
diurnal frequency, nocturia, poor urinary flow, incomplete emptying of the urinary
bladder.

Other patients may present with urinary tract infection and may be found on digital
rectal examination to have an abnormal digital rectal examination finding on the
prostate.

Young patients even in their 3" decade of life as well as older men with LUTS and a
normal serum PSA and abnormal digital rectal examination finding of the prostate.

Clinical examination findings

The findings on clinical examination of a patient with PSSP would depend upon
whether the patient has a localized disease or has metastatic or disseminated disease.
But on the whole a suspicion of a prostatic carcinoma is made based upon an
abnormal digital rectal examination which could reveal an irregularity in the contour
of the prostate; a nodule in the prostate; a mass in the prostate; hardness of part of the
prostate and these would alert the urologist to perform a biopsy of the prostate. When
the serum PSA is normal and there is abnormal digital rectal examination then this
should alert the clinician to the possibility of a rare carcinoma of the prostate different
from adenocarcinoma (for example small cell carcinoma or synovial sarcoma). Young
age and a mass in the prostate should alert the clinician to suspect an unusual
malignancy of prostate.

Some patients may have enlarged benign feeling prostate without clinical suspicion of
a prostatic malignancy.

Other clinical findings would depend upon whether or not there are metastases. If
there is metastasis to the bone then there could be pain and tenderness in the area of
the metastasis.

Laboratory investigations
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Routine full blood count, coagulation screen, serum urea and electrolytes, liver
function tests, and serum glucose are usual tests that are carried out in the overall
assessment of the patient.

Urinalysis, urine microscopy and urine culture are routinely done to exclude urine
tract infection prior to the treatment of the patient with PSSP

Serum PSA tends to be low in PSSP and if a patient has a prostatic lesion suspicious
of carcinoma but the serum PSA is low then the possibility of an unusual malignancy
or other pathology of the prostate should be considered.

Radiological Imaging

Ultra-sound scan of abdomen and renal tract and pelvis (see figure 5 for example)

Ultra-sound scan of renal tract and pelvis undertaken for lower urinary tract
symptoms or following an episode of urinary retention may occasionally show a
lesion in the prostate and this could be a hypo-echoic lesion biopsy of which mat
establish the diagnosis after histopathological examination [like in Olivetti]. Ultra-
sound scan may also exclude or show hydronephrosis as well as indicate or exclude
an obviously enlarged lymph node or metastatic lesion in the abdomen or pelvis.

Trans-rectal ultra-sound scan and biopsy

Trans-rectal ultra-sound of prostate may show a hypo-echoic lesion in the prostate or
it could perhaps be iso-echoic. Trans-rectal ultra-sound guided biopsy of the prostate
is a means by which specimens of the prostate are obtained for histopathological
examination to establish the diagnosis of synovial sarcoma of prostate. Trans-rectal
ultrasound scan of the prostate could be used to assess the prostatic lesion, its size,
location, relationship with the seminal vesicle and capsule as well as extension
beyond the prostate gland.

Computed tomography (CT) scan (see figures 1 and 6 for example)

CT scan of abdomen, pelvis and thorax can be done assess the prostate in detail and to
find out whether or not there are lymph node enlargement anywhere in the pelvis and
abdomen and whether or not there are metastases in any organ in the abdomen, pelvis
and thorax. CT scan can also be used to monitor the progress of a primary tumour or
metastasis following radiotherapy or chemotherapy

Magnetic Resonance Imaging (MRI) Scan (see figures 2, 7, and 10 for example)

MRI scan of pelvis, abdomen and thorax can be performed to study the prostate gland
and the lesion in the prostate as well as the extent of the tumour and its relationship
with nearby organs. It can also show lymph node enlargement as well as metastasis
anywhere (for example abdomen, pelvis, thorax and bones).
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e MRI scan can also be used to follow the progress of a primary prostatic lesion or for
progress of a metastatic lesion following treatment.

Positron Emission tomography (PET) scan

PET scan may be used to determine whether or not there is tumour anywhere else in the
body.

Isotope Bone Scan

Isotope bone scan can be used to establish whether or not there is bony metastasis.

Chest X-ray (see figure 3 for example)

e Chest X-ray can be performed to assess whether or not there are tumour metastases in
the lungs, mediastinum or anywhere in the thorax.

Macroscopic features

The gross appearance of the prostatic lesion is non-specific in that there is no specific
macroscopic characteristics of the tumour that can be used to establish diagnosis of PSSP

Microscopic features (see figure 4a for example)
Microscopic examination of the prostatic lesion tends to reveal the following:

In cases of synovial sarcoma of the prostate, microscopic examination of the prostate tends to
reveal:

e Uniform spindle and oval cells which are seen to have formed interlacing fascicles
that mimic fibrosarcoma. [5] [6] [7]

e The compact fascicles of tumour cells tend to focally alternate with hypo-cellular
myxoid tissue which mimic peripheral nerve sheath tumours, focal pericytomatous
pattern of polygonal cells that tend to be arranged around dilated, thin-walled blood
vessels. [5][6]

Immunohistochemistry (see figures 4b, 4c and 8 for example)
Positive stains

Synovial sarcoma of prostate tumour cells on immunohistochemical staining, stain positively
with:
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225 * Vimentin (most of the cells) [5] [6] [8] [9]
226 e EMA (focal positivity) [5] [6]

227 e Bcl-2 (strong positivity) [7] [9]

228 e (D99 (strong positivity) [7] [8] [10]

229 e  Ecadherin (strong positivity) [7]

230 e (Cytokeratin (focal positivity) [7] [9] [10]
231 e CD56[10]

232 Negative stains

233 Synovial sarcoma of prostate tumour cells exhibit negative staining for the following on
234  immunohistochemistry:

235 e SI100[5][6][7][8][10]

236 e Keratin [5] [6]

237 e Neurone-specific enolase [5] [6]
238 e CD34[5][6][7][10]

239 e Desmin [5][6] [7] [8] [10]

240 e Muscle-specific actin [5] [6] [7]
241 ¢ Alpha-smooth muscle actin [5] [6] [8]
242 e Prostate specific antigen (PSA) [7]
243 e CDI117[7]

244 e Calretinin [7]

245

246 Cytogenetic features/ In situ hybridization (FISH) test (see figure 9 for example)
247 e T(X, 18)(pll.2,q11.2) [6] [7]

248  Reverse transcriptase polymerase chain reaction tends to demonstrate the presence of an
249  SYT-SSX gene fusion resulting from t(X, 18). [7]

250  Differential Diagnosis

251 A number of other carcinomas of the prostate do exist and PSSP needs to be differentiated
252 from them. Some of these lesions include:
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Other sarcomas (leiomyosarcomas, rhabdomyosarcoma; fibrosarcoma; metastatic
sarcomas with the primary malignancy elsewhere.)

Adenocarcinoma of prostate. Careful examination of the prostatic biopsy specimen
should be undertaken to exclude glandular elements in the tumour to ensure there are
no adenocarcinomas admixed with the sarcoma

Small cell carcinoma and other unusual carcinomas or carcinosarcoma (primary
sarcomatoid carcinoma of prostate)

Treatment

To the knowledge of the author, less than ten cases of PSSP have been reported in the
literature but on the whole these tumours have been associated with poor outcome.
There is no consensus opinion on the best management options. However, it would
appear that unless the patient afflicted by PSSP presents late (with an inoperable /
disseminated non localized disease) the aim of treatment should be an aggressive
treatment with curative intent which could be any of the following: Anterior
exenteration; radical prostatectomy; radical radiotherapy (external beam radiotherapy
or brachytherapy); chemotherapy; a combination of radical surgery and radiotherapys;
a combination of radical surgery and chemotherapy; a combination of radical surgery
plus chemotherapy plus radiotherapy. These suggestions are conjectural in that the
treatment to adopt would depend upon the fitness of the patient to undergo the
treatment options as well as upon the choice of the patient. It is only after more cases
of PSSP have been reported and after a multi-centre trial is undertaken that a
consensus opinion regarding treatment options would be recommended.

Patients with PSSP who are not fit to undergo aggressive radical treatment with
curative intent when they develop bladder outlet obstruction or retention of urine who
fail trial without catheter could be offered trans-urethral resection of prostate as an
attempt to help them void but it should be explained to the patients the procedure is
not curative.

In cases of metastatic and advanced disease the best supportive and palliative care
should be provided following assessment and in such situations a multi-disciplinary
team approach would be required.

Outcome

So far the outcome of PSSP with regard to the very few cases reported would indicate a poor
prognosis therefore if a patient is fit then perhaps early aggressive treatment with curative
intent would appear to offer a chance of cure.
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(B) Discussions and miscellaneous narrations from some reported cases

Iwasaki et al. [6] reported a 37-year-old man who was diagnosed as having monophasic
synovial sarcoma of prostate. They reported that histopathological examination of the
prostate had shown that the tumour was mainly composed of uniform spindle and oval cells
which had often formed interlacing fascicles which mimicked those of fibrosarcoma. In
certain areas, the compact fascicles of tumour cells had alternated with hypo-cellular myxoid
tissue which bore a superficial resemblance to peripheral nerve sheath tumours, whereas,
small parts of the tumour had shown a pericytomatous pattern which comprised of polygonal
cells, and which, were arranged surrounding dilated, thin-walled blood vessels.
Immunohistochemistry of the tumour showed positivity for vimentin in most cells, and focal
immunoreactivity for epithelial membrane antigen. On immunohistochemistry, the tumour
cells were found to be negative for keratin, S-100 protein, neuron-specific enolase, CD34,
desmin, muscle-specific-actin, and alpha-smooth-muscle-actin. Iwasaki et al. [6] also
reported that the results of cytogenetic studies and fluorescence in situ hybridization (FISH)
test they had undertaken using the patient’s cultured tumour cells had revealed translocation
t(X, 18)(p11.2,q11.2), an aberration which is specific for synovial sarcoma. Iwasaki et al. [6]
further stated that their case was the first reported case of synovial sarcoma of prostate
confirmed by cytogenetic analysis.

Jun et al. [7] in 2008 reported two cases of primary synovial sarcoma of the prostate which
had manifested as a mass in the prostate gland in patients who were aged 44 years and 46
years. They reported that histological examination of specimens of the prostate glands had
shown that both tumours were mainly composed of uniform spindle cells which had formed
interlacing fascicles. Clusters of immature epithelioid were also seen among the spindle cells
in the first case. Immunohistochemistry studies of both tumours of the prostate had shown
that the tumour cells of both cases were strongly positively stained for vimentin, bcl-2, CD99,
and E-cadherin. Immunohistochemistry had also shown that both prostatic tumour cells were
focally positively stained for cytokeratin. Furthermore, immunohistochemical studies had
shown that both tumours were negatively stained for prostate-specific antigen (PSA), S-100
protein, CD34, CD117, muscle-specific-actin, desmin, and calretinin. Jun et al. [7] stated that
they had also demonstrated from paraffin blocks by means of reverse transcriptase
polymerase chain reaction tests in both cases the presence of SYT-SSX fusion by gene fusion
resulting from t(X, 18). Jun et al. [7] stated that:

e To their knowledge, their two reported cases represent the fifth and sixth reported
cases of synovial sarcoma of the prostate gland.

e Accurate diagnosis of synovial sarcoma of prostate depends upon morphologic and
immunohistochemical studies, as well as proper molecular analysis.

Zhang et al [8] in 2014 reported a 22-year-old man had presented with lower urinary tract
symptoms which had culminated in him developing retention of urine. He had had dysuria,
diurnal frequency, and nocturia (voiding five times in the night) before he developed
retention of urine. He had a digital rectal examination which had shown a large prostatic mass
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with smooth surface. His serum prostate-specific antigen (PSA) level was 1.2 ng / ml (normal
range 4 ng / ml or less). He had computed tomography (CT) scan of pelvis (see figure 1) and
magnetic resonance imaging (MRI) scan (see figure 2) which had shown a 14 cm mass
adjudged to have originated in the fascia of the prostate gland. The CT and MRI scans had
also shown an 8.5 cm mass in the right groin. His CT scan of thorax and chest X-ray had
shown evidence of liver and lung metastasis (see figure 3). The authors had commented the
patient’s age was too young with regard to the age range of patients who develop
adenocarcinoma of prostate gland. He had trans-rectal ultrasound-guided biopsy of the
prostate gland and pathological examination of the specimen had shown that the tumour was
synovial sarcoma of the prostate. Zhang et al. [8] stated that the pathological features of the
specimen were consistent with the diagnosis of synovial sarcoma which had arisen from the
prostate gland (see figure 4). Zhang et al. [8] also reported that immunohistochemistry studies
had shown that the tumour cells were positively stained for vimentin and CD 99; however,
the tumour cells were negatively stained for alpha-smooth-muscle-actin, desmin and S-100
protein. Furthermore, Zhang et al. [8] reported that they had used RT- polymerase chain
reaction (PCR) and genomic DNA from paraffin blocks of the prostatic specimen to confirm
presence of SYT-SSX fusion transcript. The patient refused to be treated by means of
radiotherapy, chemotherapy and radical prostatectomy which were recommended. The
patient’s disease progressed rapidly and at 3-months of follow-up, he had developed multiple
pulmonary metastases and subsequently died of respiratory failure. Zhang et al. [8] stated that
to their knowledge, prior to the publication of their case in 2014, only six cases of synovial
sarcoma of the prostate had been reported in the literature.

Porter 2nd et al. [11] in 2001reported a case of synovial sarcoma which was initially found in
the spine which subsequently metastasized to the testis and testis 6 years pursuant to his
treatment. This case report would indicate that primary synovial sarcoma elsewhere can
metastasize to the prostate gland and to the testis as well. Shirakawa et al. [12] in 2003
reported a case of complete resection of synovial sarcoma of prostatic fascia. Pan and Chang
[13] reported in 2006 reported another case of synovial sarcoma of the prostate. Williams et
al. [14] also in 2004 also reported a case of synovial sarcoma of the prostate.

Sexton et al. [15] reviewed the results 21 patients with sarcoma of the prostate gland in order
to identify symptoms at presentation, diagnostic procedures, presence and development of
metastases, staging evaluation, histological sub-type, grade and size of the primary tumour,
and treatment sequence, including surgery, and pre-operative and post-operative treatments.
Many clinical and pathological variations were assessed for prognostic importance. With
regard to the results, Sexton et al. [15] reported that most of the patients had presented with
urinary obstruction and that the diagnosis sarcoma of the prostate was usually made by means
of ultra-sound guided biopsy of the prostate or trans-urethral resection. Following histological
examination of all the specimens the tumours were divided into the following histological
sub-types: 12 patients had leiomyosarcoma; 4 patients had rhabdomyosarcoma; 1 patient had
malignant fibrous histiocytoma; 4 patients had unclassified sarcoma. With regard to outcome,
Sexton et al. [15] at the last follow-up 8 patients did not have any evidence of disease after a
median follow-up 81.5 months and a follow-up period which had ranged between 10 months
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and 197 months. The remaining 13 patients had died as a result of their sarcoma and their
median survival was 18 months but the survival period had ranged between 3 months and 94
months. Sexton et al. [15] also reported that:

e The 1-, 3-, and 5-year actuarial survival rates for all of the 21 patients were 81%,
43%, and 38%, respectively.
e The factors predictive of long-term survival included negative surgical margins
(P<0.0005) and absence of metastasis at the time presentation (P=0.0004). The size of
the tumour size, histological grade and the histological sub-type of the sarcoma did
not have any significant influence on the actuarial survival.
Sexton et al. [15] concluded that:

e The long-term disease specific survival rate for adults with sarcoma of the prostate

gland was poor.

e Early diagnosis and complete surgical resection would offer the best chance of cure.
The observation that the case series of Sexton et al [15] did not identify any case of synovial
sarcoma of the prostate among the 21 cases of sarcoma of the prostate gland would indicate
the rarity of synovial sarcoma of prostate.

Dhabalia et al. [9] in 2009 reported a 25 year old man in India who was referred who had
undergone trans-rectal ultrasound scan guided biopsy of prostate, histological examination of
which had shown a poorly differentiated sarcoma of the prostate gland. He had been
catheterized because of retention of urine. He had had MRI scan which had shown a solid
tumour of the prostate gland that measured 9.5 cm x 8 cm. The tumour had involved the
rectum without any evidence of lymphatic or distant metastases. He underwent total pelvic
exenteration and sigmoid end colostomy as well as ileal conduit. Dhabalia et al. [9] also
reported that histopathological examination had revealed synovial sarcoma of the prostate
gland and immunohistological examination of the tumour positive immunohistochemistry for
vimentin, Bcl-2, and cytokeratin. The patient was also reported as doing well at his 18
months follow-up.

Olivetti et al. [10] reported a 46-year-old man who had developed urinary retention. He had a
digital rectal examination which revealed a large prostatic mass. His serum PSA level was
1.03 ng / ml (normal range O to 4 ng / ml). He had an ultrasound scan of pelvis which had
shown an 8.5 cm x 8 cm x 8.5 cm lesion which confined to the prostatic region and behind
the urinary bladder with a heterogeneous mixed echogenicity (see figure 5). He had computed
tomography (CT) scan which had shown a well-demarcated soft tissue tumour which
appeared to have originated from the prostate gland and had extended to the retro-vesical soft
tissue, with fluid, cystic, and a solid structure (see figure 6). There was no evidence of
metastasis. He also had magnetic resonance imaging (MRI) scan which had indicated that the
mass had originated in the fascia of the right lobe of the prostate gland. The mass had a
predominantly cystic myxoid component with septa with septa and irregular eccentric solid
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tissue which had homogeneously enhanced after godalinium injection. The right seminal
vesicle was noted to be depressed. The posterior aspect of the lesion was noted to be in close
approximation with the rectum, laterally right obturator internus muscle and inferiorly with
the levator ani muscle (see figure 7). The patient had pre-operative trans-rectal ultra-sound
guided biopsy of the lesion and histological examination the biopsy specimen was reported as
having shown mesenchymal neoplastic tissue. He refused to undergo radical prostatectomy.
He instead underwent a de-bulking surgical removal of the lesion but the excision was
incomplete because the large extent of the tumour had prevented its complete excision.
Olivetti et al. [10] reported that microscopic examination of the haematoxylin and eosin
stained specimen of the tumour had shown a spindle cell neoplasm which consisted of small
uniform spindle cells which had a high nuclear / cytoplasmic ratio, and finely stippled
chromatin. The neoplastic cells were noted to be closely packed, in short interlacing and
intersecting fascicles encompassing a branching “a hemangiopericytoma-like vasculature”
(see figure 8a). The mitotic rate of the tumour was 1 to 2 mitoses per high power field. No
glandular differentiation was found in the tumour and there was no evidence of tumour
necrosis. The immunohistochemistry profile of the tumour was reported as follows: Pan-
cytokeratin expression was confined to scattered, individual spindle cells (see figure 8b);
diffuse expression of CD56 and CD99 (see figure 9c). However, S-100 protein, muscle actin,
desmin, and CD34 were entirely negatively stained on immunohistochemistry. Olivetti et al.
[10] further reported that fluorescence in situ hybridization test (FISH) test for t(X; 18)
(pl1gl1) was positive and it did show splitting of fluorescent signal which was confirmative
of a rearrangement with SYT (see figure 9). Based upon the aforementioned findings Olivetti
et al. [10] established a diagnosis of monophasic synovial sarcoma with positive surgical
margins. The patient received 6 cycles of post-operative chemotherapy (epirubicin and
ifosfamide). At his 3-month follow-up after he had received 6 cycles of chemotherapy he had
MRI scan of the pelvis which had shown persistence of the tumour which had cystic and solid
component confined to the prostatic loggia and invasion of the right lobe of the prostate (see
figure 10). He had trans-rectal ultra-sound guided biopsy of the prostate histology of which
had confirmed the presence of monophasic synovial sarcoma of prostate. He had Positron
Emission Tomography (PET) scan which did not show any evidence of distant metastasis.
Olivetti et al. [10] stated that synovial sarcoma of the prostate is a rare disease and that prior
to the report of their case in 2015, only seven cases [6] [7] [8] [12] [13] [14]nhad been
previously reported and to their knowledge their case was the 8™ case of synovial sarcoma of
the prostate to be reported.

Synovial sarcoma was first reported in 1893 and it had been said to represent a relatively
common type of soft tissue malignancy. [1] [16] [17] [18] [19] [20] [21] [22][23] [24]
[25][(26] [27] [28] Other terminologies had been used for SS and these include: tendosynovial
sarcoma, synovial cell sarcoma, synovioma, synovial endothelioma, malignant synovioma,
synovioblastic sarcoma. [1] [17] Despite the terminology SS has not been found to arise in an
intra articular location but it tends to occur near joints. [20]

Considering the fact PSSP is very rare, it would be argued that perhaps the diagnosis of PSSP
in small hospitals would be difficult for clinicians and pathologist especially for those
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working in non-tertiary centres where facilities do not exist for chromosomal analysis studies
and in such situations the specimens obtained from the prostate gland would be to be sent to
large well equipped centres where all the facilities are available to confirm t(X; 18; p11; ql1)
translocation in the tumour.

Furthermore, considering the fact that PSSP is rare, it would appear that there is no consensus
opinion on its medical management; nevertheless, perhaps, lessons learnt from the
management of synovial sarcomas of other organs could be used as a guide. Vargas and
Gellman [29] stated the following:

¢ Adjuvant chemotherapy and neo-adjuvant chemotherapy had been suggested for
patients who have metastatic soft tissue sarcomas. However, chemotherapy in the
setting of synovial sarcoma is controversial.

e Ladenstein and associates had documented improved survival rates with regard to the
use of adjuvant doxorubicin and cyclophosphamide-based chemotherapy. A number
of authors had recommended combinations of doxorubicin (75 g/m2 via continuous
infusion over 3 days), and bolus ifosfamide (2.5g/m? daily for 4 days or ifosfamide
with liposomal daunorubicin). Granulocyte colony stimulating factor (G-CSF) could
stimulate the bone marrow. In cases of extremity tumours that are larger than 5 cms it
had been recommended that chemotherapy should be considered. [30] [31] [32] [33]

¢ [t had been stated that Murine monoclonal antibody attacks a frizzled homologue
which is called FZD10 (a cell surface receptor) which is found in cells of synovial
sarcoma but which are absent in normal cells and that some studies had shown
promising results in the treatment of synovial cell sarcoma xenografts with murine
monoclonal antibody [34] Nevertheless, it had been stated that clinical applications of
the aforementioned monoclonal antibodies are not available for use presently. [35]

¢ Chemotherapy has so far not been proven to result in a significant survival rates in all
series of synovial sarcoma.

Conclusions

PSSP is an extremely rare aggressive tumour with poor prognosis. There is no consensus
opinion regarding treatment PSSP because less than 10 cases have been reported in the
literature to the knowledge of the authors. Confirmation of diagnosis of PPSP requires
cytogenetics evidence of a specific chromosomal translocation t(X; 18; p11; q11). It may be
conjectural but there is a slight possibility that PSSP may have been under-reported because
the diagnosis could be missed due to the rarity of the disease and perhaps due to the non-
availability of facilities for cytogenetic studies and if prostatectomy specimens or prostate
biopsy specimens are not sent to tertiary centres where there facilities for cytogenetic studies
the diagnosis might probably not have been confirmed. All cases of PSSP should be entered
into a multi-centre trial to ascertain the best treatment option that would improve the
prognosis and to further assess its biological behaviour.
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Iwasaki et al. [6] in
1999

1 (37 years)

Details not available
to author

Details not available
to author

Shirakawa et al. [12] 1 Complete resection of | Details not available
in 2003 tumour localized in to author
prostatic fascia
Williams et al. [14] 1 Details not available Details not available
in 2004 to author to author
Pan & Chang [13] in 1 Details not available Details not available
2005 to author to author
Jun et al. [7] in 2008 2 (44years & 46 Details not available Details not available

years) prostate

to author

to author

Zhang et al. [8] in
2014

1 (22 years) prostate
primary with liver
and lung metastasis

He refused treatment

Died a little over 3
months later

Olivetti et al. [10] in
2015

1 46 years

Debulking

surgery+chemotherapy

(refused radical
surgery)

Tumour persisted
after 6 cycles of
chemotherapy after 3
months

Dhabalia et al. [9] in
2009

1 (25 years)

Radical surgery
(anterior exenteration
with colostomy and
ileal conduit)

Alive and well after
18 months with no
metastasis

Summary
7 single case reports

And one report of 2
cases

9 patients reported
so far in 8 reports

Figure 1

Enhanced pelvic computed tomography:

(A)Evidence of liver metastasis. (B-F), Enhanced pelvic computed tomography revealed a 14
cm mass that appeared to originate in the prostatic fascia, An 8.5 cm mass was found on
pelvic magnetic resonance imaging. Zhang et al [8].Primary synovial sarcoma of prostate
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metastatic to the liver and lung: a case report. World Journal of Surgical Oncology 2014;
12: 194 doi: 10.1186/1477-7819-12-194. Copy Right © 2014 Zhang et al., licensee Bio
Med Central. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which
permits unrestricted, distribution, and reproduction in any medium, provided the original
work is properly credited. The original source and licensee still maintain the Copy Right.

Figure 2

Enhanced pelvic magnetic resonance imaging: (A-C) Enhanced T2 weighted MR revealed a
high signal mass originating in the prostatic fascia and an 8.5 cm mass was found in the right
groin area. Reproduced from: Zhang et al [8].Primary synovial sarcoma of prostate metastatic
to the liver and lung: a case report. World Journal of Surgical Oncology 2014; 12: 194 doi:
10.1186/1477-7819-12-194. Copy Right © 2014 Zhang et al., licensee Bio Med Central.

This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted,
distribution, and reproduction in any medium, provided the original work is properly
credited. The original source and licensee still maintains the copy right.
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Chest radiography

Evidence of lung metastasis

Reproduced from: Zhang et al [8].Primary synovial sarcoma of prostate metastatic to the liver
and lung: a case report. World Journal of Surgical Oncology 2014; 12: 194 doi:
10.1186/1477-7819-12-194. Copy Right © 2014 Zhang et al., licensee Bio Med Central.

This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted,
distribution, and reproduction in any medium, provided the original work is properly
credited. The original source and licensee still maintain the Copy Right.

Figure 4

Pathologic Analysis

(A)The pathologic findings of the tumour (H&E)

(B) Immunohistochemical staining for vimentin in tumor tissue

(C) Immunohistochemical staining for CD99 in tumor tissue.

Reproduced from: Zhang et al [8].Primary synovial sarcoma of prostate metastatic to the liver
and lung: a case report. World Journal of Surgical Oncology 2014; 12: 194 doi:
10.1186/1477-7819-12-194. Copy Right © 2014 Zhang et al., licensee Bio Med Central.

This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted,
distribution, and reproduction in any medium, provided the original work is properly
credited. The original source and licensee still maintain the Copy Right.
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Figure 5

Pelvic ultrasound: A large hypo-echoic mass (asterisk) is seen in the prostatic loggia. The
arrow indicates the urinary catheter. Reproduced from: [10] Olivetti L, Benecchi L, Corti S,
Del Bocca C, Ferrari M, Sergio P, Bercich L, Tanzi G. Monophasic Synovial Sarcoma of
Prostatic Fascia: Case Report and Literature Review. Case Reports in Urology Volume 2015
(2015), Article ID 419180 5 pages http://dx.doi.org/10.1155/2015/419180] Copy Right ©
2015 Lucio Olvetti et al. This is an open access article distributed under the Creative
Commons Attribution License, which permits unrestricted use, distribution, and reproduction
in any medium provided the original work is properly cited. The original source and licensee
still maintain the Copy Right.
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Figure 6

CT of the pelvis: enhanced axial image. The asterisk is on the cystic component of the mass.
The arrow shows the solid part of the lesion. B = bladder Reproduced from: [10] Olivetti L,
Benecchi L, Corti S, Del Bocca C, Ferrari M, Sergio P, Bercich L, Tanzi G. Monophasic
Synovial Sarcoma of Prostatic Fascia: Case Report and Literature Review. Case Reports in
Urology Volume 2015 (2015), Article ID 419180 5 pages
http://dx.doi.org/10.1155/2015/419180] Copy Right © 2015 Lucio Olvetti et al. This is an
open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium provided the original
work is properly cited. The original source and licensee still maintain the Copy Right.

Figure 7

MRI: Axial (a) and sagittal (b) T2-weighted images. Axial pre-contrast (C) and post-contrast
(D) T1-weighted images; the asterisk is on the cystic component of the prostatic lesion; septa
are evident. The arrow shows the solid component that improves the gadolinium injection.
Note the presence of a urinary catheter (arrowhead). B = bladder; R = rectum. Reproduced
from: [10] Olivetti L, Benecchi L, Corti S, Del Bocca C, Ferrari M, Sergio P, Bercich L,
Tanzi G. Monophasic Synovial Sarcoma of Prostatic Fascia: Case Report and Literature
Review. Case Reports in Urology Volume 2015 (2015), Article ID 419180 5 pages
http://dx.doi.org/10.1155/2015/419180] Copy Right © 2015 Lucio Olvetti et al. This is an
open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium provided the original
work is properly cited. The original source and licensee still maintain the Copy Right.
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Figure 8

The spindle cells are small, uniform, and closely packed and have a high nuclear-cytoplasmic
ratio. (a) Immunohistochemical staining showing scattered spindle cells positive for CK
AEI1/AE3 (b). Diffuse expression of BCL-2 (c) and CD99 (d) in spindle cells Reproduced
from: [10] Olivetti L, Benecchi L, Corti S, Del Bocca C, Ferrari M, Sergio P, Bercich L,
Tanzi G. Monophasic Synovial Sarcoma of Prostatic Fascia: Case Report and Literature
Review. Case Reports in Urology Volume 2015 (2015), Article ID 419180 5 pages
http://dx.doi.org/10.1155/2015/419180] Copy Right © 2015 Lucio Olvetti et al. This is an
open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium provided the original

work is properly cited. The original source and licensee still maintain the Copy Right.
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Figure 9

Photomicrograph of FISH results showing splitting of the fluorescent signal revealing SYT
rearrangement Reproduced from: [10] Olivetti L, Benecchi L, Corti S, Del Bocca C, Ferrari
M, Sergio P, Bercich L, Tanzi G. Monophasic Synovial Sarcoma of Prostatic Fascia: Case
Report and Literature Review. Case Reports in Urology Volume 2015 (2015), Article ID
419180 5 pages http://dx.doi.org/10.1155/2015/419180] Copy Right © 2015 Lucio Olvetti et
al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium
provided the original work is properly cited. The original source and licensee still maintain
the Copy Right.
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778  MRI: Post-operative images. Axial T2-weighted (a) and T1-weighted after administration (b)
779  images Persistence of synovial sarcoma in prostatic loggia. Reproduced from: [10] Olivetti L,
780  Benecchi L, Corti S, Del Bocca C, Ferrari M, Sergio P, Bercich L, Tanzi G. Monophasic
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784  open access article distributed under the Creative Commons Attribution License, which

785  permits unrestricted use, distribution, and reproduction in any medium provided the original
786  work is properly cited. The original source and licensee still maintain the Copy Right.

787

788 [a] [b]

789



