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Abstract
Background

Primarysynovial sarcoma of the prostate gland (PSSRyrésand 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 casestegh@ffects both young and older men; its
diagnosis may be made incidentally following histptal and cytogenetics examinations of
prostate biopsy or prostatectomy specimens whiolwsA specific chromosomal
translocation t(X; 18; p11; gq11); Uniform spindiedaoval cells which have formed
interlacing fascicles that mimic fibrosarcoma. Toenpact fascicles of tumour cells focally
alternate with hypo-cellular myxoid tissue whichmmic peripheral nerve sheath tumours.
Focal pericytomatous pattern of polygonal cellsiaged around dilated, thin-walled blood
vessels. PSSP tumour cells on immunohistochent@aiisg, stain positively with: Vimentin
(most of the cells), EMA (focal positivity), Bcl{&trong positivity), CD99 (strong

positivity), Ecadherin (strong positivity), cytokain (focal positivity), CD 5&nd

TLE/TLEL. There is no consensus opinion on treatment of R@#Eh is an aggressive
tumour with poor outcome. However, an aggressideeh surgical treatment by radical
prostatectomy or pelvic exenteration plus or miadigivant therapy would appear to be the
best treatment option with curative intent to hetprove prognosis. Some patients with
PSSP may need palliative and supportive treatnmeotigh a multi-disciplinary team
approach.

Conclusions

PSSP is a rare aggressive tumour with poor prognadlicases of PSSP should be entered
into a multi-centre trial to ascertain the besatmeent option that would improve the
prognosis and to further assess its biological ieba

Key Words: Primary synovial sarcoma of prostate; t(X, 18) (21411.2); anterior
exenteration; radical prostatectomy; Vimentin; EM3|-2; CD99; Ecadherin; Keratin
reactivity:



1. Introduction

Synovial sarcoma (SS) is a mesenchymal spindléwalbur which exhibits various types of
epithelial differentiation including glandular foation and it has a specific chromosomal
translocation t(X; 18; p11; q11) [1] and SS acceudat about 5% to 10% of all soft tissue
sarcomas. [2] The age of incidence of SS ranges bioth to 89 years. SS is often seen in
adults with preponderance for men. The histoger#ssS is not known and is not related to
synovium [3] SS most commonly affects the deeptsdties of the extremities but SS also
affects many other organs. Four morphologic vasiaftsynovial sarcoma have been
described which include: the classic biphasic type ,monophasic fibrous type, the
monophasic epithelial type, and the poorly diffe¢iaed (round cell) type. [2]
Adenocarcinoma of the prostate gland is the mostmon malignant tumowvhich affects
the prostate gland; nevertheless, other rare ypearcinoma affect the prostate gland and
their biological behaviours differ from that of axearcinoma of the prostate. Synovial
sarcoma of the prostate gland is very rare andhéeu of clinicians may not be familiar with
its diagnosis and biological behaviour. The ensuéwiew of the literature oprimary
synovial sarcoma of the prostate gl{RSSP) is divided into two parts: (A) which con&in
an overview and (B) which contains miscellaneousatimns and discussions from some
reported cases of PSSP

2. Aim
To review the literature on primary synovial sareoaf the prostate gland
3. Methods

Various internet data bases were searched incluBidg Med; Google; Google Scholar;
Medline; and Educus. The following search termsewesed: Primary synovial sarcoma of
prostate; synovial cell sarcoma of prostate. Infation obtained frord 3 references was
found relevant to PSSP which were used to writditheature review.

4. Literature Review
4.1
(A) Overview

4.1.1 General Comments

Synovial sarcoma has been reported in a varietygdns. Few cases of synovial sarcoma of
the prostate have been reported. Synovial sarcefriah has also been referred to as
“malignant synovioma”is an uncommon type of malignancy which quite ofteaurs

around joints of the arms, neck or leg§. [

Synovial sarcoma also afflicts a variety of orgaftse terminology of synovial sarcoma was
coined in the earlier parts of the™6@entury when some researchers came to the optimén
the similarity of microscopic features of somelade tumours to synovium and the tendency
for these tumours to arise around joints wouldumgsstive of synovial origin of such



tumours; nevertheless, the cells from which thedurs emanate remain unknown and they
are considered not to have necessarily originated the synovium.4] [5] Furthermore,
synovial sarcoma can afflict a number of organth@body including organs that are not in
close proximity with joints[4]

With regards to synovial sarcoma, two cell types lsa seen on microscopic examinations: A
fibrous-type which is called a spindle or cell tygkich is relatively small and uniform and
these tend to be found in sheets. The second fygpgovial sarcoma exhibits epithelial
appearance. Classical synovial sarcoma tends waaiphasic appearance with both of the
aforementioned types. Additionally, synovial sareomay also appear to be poorly
differentiated or to be monophasic fibrous and tstimgy only of sheets of spindle cellg] [

[5] It has been iterated that in very rare situatitvesd could be a monophasic epithelial form
of synovial sarcoma which could pose difficultiagelation to diagnosis4] [5]

It had been stated majority and probably all cafesynovial sarcoma are associated with
reciprocal translocation to t(x; 18)(P1p11.2; q)lBhAad there has been debate whether or not
the molecular observation in itself should be d&énal of synovial sarcoma4] [6] [7] [8]

On the whole the diagnosis of synovial sarcomage¢ade made upon the histological
finding which is confirmed by the presence of t{8). This type of translocation between the
SS18 gene on chromosome 18 and one of three SS$ gB8B8X1, SSX2, and SSX4) on
chromosome X causes the presence of a SS18 — S&X fyene. The fusion protein which
results brings together the transcriptional acitngatiomain of SS18 and the transcriptional
repressor domains of SSX. The fusion also incotpsrito the SW1/SNP chromatin
remodelling complex, which is a known tumour sugpoe.[4] [9] It had been postulated that
SS18-SSX underlies the pathogenesis of synoviabsaa through dysregulation of gene
expression[4] [5]

4.1.2 Definition

* Synovial sarcoma is a tumour which could be bighasimonophasic with a t(X; 18;
pll; g11) translocationl(]

4.1.3 General Diagnostic criteria for synovial sanma Stanford University Surgical
Pathology Diagnostic criterid ()

4.1.3.1 Diagnosis of synovial sarcoma may be diffichowever, Kempson and Rouse of
Stanford University have outlined strict Surgicattilogy Diagnostic Criteria of Stanford
University, which could be used as a guide fordiagnosis of synovial sarcoma involving
any organ as follows:1[]

4.1.3.2 General features of both patterns (biphasitmonophasig)LO]



» Keratin positivity

1. Epithelial component either keratin of EMA positiveessentially 100% of cases

2. Spindle cell component positive in 50% to 80% cfesa

* No more than mild pleomorphism

1.

Moderate pleomorphism may be present followingatidirapy

* May be circumscribed or infiltrative

e t(X; 18; pl11; ql11) is definitional

1.

2.

All soft tissue tumours with this translocation amsidered synovial sarcoma

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

See poorly differentiated pattern description

4.1.3.3 Biphasic Pattern Most Comman]

» Contains both epithelial and spindle components

1.

2.

Components may merge of may be distinctive

Metastases may show different predominance of coens

» Epithelial component usually large pale or coluncells.

1.

2.

Occasionally cuboidal, flat or spindled

May form glands, tubules, or papillae (rare)

May contain mucin, rarely rich in mucin

Rare focal squamous differentiation may be seen.

Round vesicular nuclei may be seen

» Spindle component usually uniform small elongaterm cells

1.

2.

Dark even stippled chromatin
Scant cytoplasm with indistinct cell margins
Usually the spindle component in sheets or fasgicle

Occasionally with nodules or myxoid foci



» Characteristic stromal features tend to present
1. Thick ropy collagen bundles
2. Often surrounding cellular bundles
3. Haemangiopericytoma-like vessels
4. Calcification
4.1.3.4 Monophasic Patterage 10]
» Pure epithelial pattern tends to be rare to nostent
» Pure spindle pattern tends to contain spindle vétts the above features
* Monophasic pattern requires at least one of tHeviahg:
1. t(X; 18; p11; q11)
2. Keratin reactivity
3. One of the three stromal features above
4.1.3.5 Frequently seen non-specific features degsee 10]
» Palisading
* Pseudo-rosettes
* Herringbone pattern
* Retiform or micro-cystic pattern
* Metaplastic bone or cartilage
» Areas with slightly larger cells
4.1.3.4 Poorly differentiated patterns may be seleich may be focal or puré0]
4.2 Presentation
Patients with PSSP may present in a number of wayg of which are summarized below:

* PSSP may be diagnosed as an incidental findingvwatlg trans-rectal ultra-sound
guided biopsy of an incidentally found irregularitgodule / mass in prostate on
digital rectal examination

* PSSP may be diagnosed upon histological examinafiartrans-urethral resection of
prostate specimen or prostatectomy specimen olténtlewing treatment for lower
urinary tract symptoms (LUTS) or urinary retention



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

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

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

Young patients even in theil"3lecade of life as well as older men with LUTS and
normal serum PSA and abnormal digital rectal exation finding of the prostate.

4.3 Clinical examination findings

The findings on clinical examination of a patienthAPSSP would depend upon
whether the patient has a localized disease omlegastatic or disseminated disease.
But on the whole a suspicion of a prostatic cantiags made based upon an
abnormal digital rectal examination which couldealan irregularity in the contour
of the prostate; a nodule in the prostate; a nratisei prostate; hardness of part of the
prostate and these would alert the urologist téopera biopsy of the prostate. When
the serum PSA is normal and there is abnormaladiggttal examination then this
should alert the clinician to the possibility ofaae carcinoma of the prostate different
from adenocarcinoma (for example small cell cangia®r synovial sarcoma). Young
age and a mass in the prostate should alert thieial to suspect an unusual
malignancy of prostate.

Some patients may have enlarged benign feelinggimwithout clinical suspicion of
a prostatic malignancy.

Other clinical findings would depend upon whethenaot there are metastases. If
there is metastasis to the bone then there coupdineand tenderness in the area of
the metastasis.

4.4 Laboratory investigations

Routine full blood count, coagulation screen, sewrga and electrolytes, liver
function tests, and serum glucose are usual test@te carried out in the overall
assessment of the patient.

Urinalysis, urine microscopy and urine culture aatinely done to exclude urine
tract infection prior to the treatment of the patiwith PSSP



« Serum PSA tends to be low in PSSP and if a patiast prostatic lesion suspicious
of carcinoma but the serum PSA is low then theipoig of an unusual malignancy
or other pathology of the prostate should be camesidl

4.5 Radiological Imaging
4.5.1 Ultra-sound scan of abdomen and renal tratpelvis (see figure 5 for example)

» Ultra-sound scan of renal tract and pelvis undemeéfor lower urinary tract
symptoms or following an episode of urinary retentmay occasionally show a
lesion in the prostate and this could be a hypmiedesion biopsy of which mat
establish the diagnosis after histopathologicaheration [like in Olivetti]. Ultra-
sound scan may also exclude or show hydronephassigll as indicate or exclude
an obviously enlarged lymph node or metastatiofesi the abdomen or pelvis.

4.5.2 Trans-rectal ultra-sound scan and biopsy

» Trans-rectal ultra-sound of prostate may show akeghoic lesion in the prostate or
it could perhaps be iso-echoic. Trans-rectal idtvand guided biopsy of the prostate
is a means by which specimens of the prostatet@eéned for histopathological
examination to establish the diagnosis of synaéatoma of prostate. Trans-rectal
ultrasound scan of the prostate could be usedstesaghe prostatic lesion, its size,
location, relationship with the seminal vesicle aagsule as well as extension
beyond the prostate gland.

4.5.3 Computed tomography (CT) scan (see figurasdl6 for example)

» CT scan of abdomen, pelvis and thorax can be dssesa the prostate in detail and to
find out whether or not there are lymph node emdargnt anywhere in the pelvis and
abdomen and whether or not there are metastas@y iorgan in the abdomen, pelvis
and thorax. CT scan can also be used to monitqurtbgress of a primary tumour or
metastasis following radiotherapy or chemotherapy

4.5.4 Magnetic Resonance Imaging (MRI) Scan (speds 2, 7, and 10 for example)

* MRI scan of pelvis, abdomen and thorax can be padd to study the prostate gland
and the lesion in the prostate as well as the éxfethe tumour and its relationship
with nearby organs. It can also show lymph nodargeiment as well as metastasis
anywhere (for example abdomen, pelvis, thorax ames).

* MRI scan can also be used to follow the progressmimary prostatic lesion or for
progress of a metastatic lesion following treatment

4.5.5 Positron Emission tomography (PET) scan



PET scan may be used to determine whether or ag th tumour anywhere else in the
body.

4.5.6 Isotope Bone Scan

Isotope bone scan can be used to establish whatinet there is bony metastasis.

4.5.7 Chest X-ray (see figure 3 for example)

» Chest X-ray can be performed to assess whethestdhere are tumour metastases in
the lungs, mediastinum or anywhere in the thorax.

4.6 Macroscopic features

The gross appearance of the prostatic lesion isspenific in that there is no specific
macroscopic characteristics of the tumour thatbmansed to establish diagnosis of PSSP

4.7 Microscopic features (see figure 4a for exapnple
Microscopic examination of the prostatic lesiondgio reveal the following:

In cases of synovial sarcoma of the prostate, rg@pic examination of the prostate tends to
reveal:

* Uniform spindle and oval cells which are seen teeli@rmed interlacing fascicles
that mimic fibrosarcomalfl] [12] [13]

» The compact fascicles of tumour cells tend to figcaternate with hypo-cellular
myxoid tissue which mimic peripheral nerve sheathdurs, focal pericytomatous
pattern of polygonal cells that tend to be arrargy@dind dilated, thin-walled blood
vessels. 11] [12]

4.8 Immunohistochemistry (see figures 4b, 4c afat @xample)
4.8.1 Positive stains

Synovial sarcoma of prostate tumour cells on imnhistochemical staining, stain positively
with:

* Vimentin (most of the cells)ift] [12] [14] [15]
* EMA (focal positivity) [L1] [12]
» Bcl-2 (strong positivity) 13] [15]

» CD99 (strong positivity) 13] [14] [16]



» Ecadherin (strong positivity)LF]
» Cytokeratin (focal positivity)13] [15] [16]
« CD56 [L6]

4.8.2 Negative stains

Synovial sarcoma of prostate tumour cells exhibgative staining for the following on
immunohistochemistry:

« S100[L1][12[13 [14[16]

. Keratin [11] [12]

«  Neurone-specific enolasé]] [12]

. CD34[L1[17[13[16]

«  Desmin [L1] [12] [13] [14] [16]

«  Muscle-specific acting[1] [12] [13]

» Alpha-smooth muscle actin]] [12] [14]
» Prostate specific antigen (PSAQ

. CD117[3

e Calretinin [L3]

4.9 Cytogenetic features/ In situ hybridization§H) test (see figure 9 for example)
* T(X, 18)(p11.2,q11.2)12 [13]

Reverse transcriptase polymerase chain reactials tendemonstrate the presence of an
SYT-SSX gene fusion resulting from t(X, 18).3]

4.10 Differential Diagnosis

A number of other carcinomas of the prostate deteid PSSP needs to be differentiated
from them. Some of these lesions include:

» Other sarcomas (leiomyosarcomas, rhabdomyosardimasarcoma; metastatic
sarcomas with the primary malignancy elsewhere.)



» Adenocarcinoma of prostate. Careful examinatiothefprostatic biopsy specimen
should be undertaken to exclude glandular elemertge tumour to ensure there are
no adenocarcinomas admixed with the sarcoma

« Small cell carcinoma and other unusual carcinomasicinosarcoma (primary
sarcomatoid carcinoma of prostate)

4.11 Treatment

» To the knowledge of the author, less than ten caSBSSP have been reported in the
literature but on the whole these tumours have lassaciated with poor outcome.
There is no consensus opinion on the best managexptons. However, it would
appear that unless the patient afflicted by PS8&Benits late (with an inoperable /
disseminated non localized disease) the aim ofntrexat should be an aggressive
treatment with curative intent which could be afyhe following: Anterior
exenteration; radical prostatectomy; radical rdgicapy (external beam radiotherapy
or brachytherapy); chemotherapy; a combinatioradical surgery and radiotherapy;
a combination of radical surgery and chemotherapyombination of radical surgery
plus chemotherapy plus radiotherapy. These suggssire conjectural in that the
treatment to adopt would depend upon the fithesseopatient to undergo the
treatment options as well as upon the choice op#tent. It is only after more cases
of PSSP have been reported and after a multi-camdfes undertaken that a
consensus opinion regarding treatment options wioelltecommended.

» Patients with PSSP who are not fit to undergo aggive radical treatment with
curative intent when they develop bladder outlestlztion or retention of urine who
fail trial without catheter could be offered tram®thral resection of prostate as an
attempt to help them void but it should be explditeethe patients the procedure is
not curative.

* In cases of metastatic and advanced disease theumgsortive and palliative care
should be provided following assessment and in suitaations a multi-disciplinary
team approach would be required.

4.12 Outcome

In view of the fact that very few cases of primayyovial sarcoma of the prostate gland
(PSSP) have been reported, one cannot be dogrbatit @hat the outcome of PSSP would
be following treatment. Nevertheless, perhaps lessarnt from the management of
synovial sarcomas (SS) in general could be a hiedpiide to what the outcome of PSSPs
would be following treatment.

Mullen and Zagard,17] undertook a review of 85 patients who had undezgoeatment for
synovial sarcomas with regard to prognostic facéord disease outcome for localized
synovial synovial sarcoma (SS) which had beendtehy means of conservative surgery and



radiotherapy. Mullen and Zagdris/] reported that the SS tumours were located indiver
extremity in 48 patients, upper extremity in 20iguails, trunk in 1 patient, and head and neck
in 6 patients. All the patients had undergone kahisurgical excision of their tumours and
radiotherapy. Sixty-seven of the patients had uymle surgery followed by radiotherapy

and 18 patients had undergone pre-operative rademply. Thirty-five patients, who mostly
had tumours exceeding 5 cm, had received adjuvdnamycin-based chemotherapy. At a
median follow-up of 8.4 years, the 5-, 10-, andy&&s survival rates were reported to be
76%, 63%, and 57%. Mullen and Zagat3][further reported that the mortality was almost
entirely related to the development of metastateabke. Thirty-six had developed metastases
which yielded an actuarial 10-year rate of metasais48%. Multivariate analysis had
revealed that the size of the tumour was the domidetermining factor of metastases with a
lesser contribution due to the age of the patiethat those patients who were aged less than
equal to 20 years had fewer metastases. The sthe eimour and the histological features

of the tumour were not independently significarite Ten-year rates of metastases according
to the size of the tumour, s, were: s <or =2@%; 2 <s<or=5cm, 35%; 5<s<or=10
cm, 59%; 10 cm < s, 100%. Mullen and Zadarg stated that their retrospective data had
failed to show any benefits for adjuvant chemotpgrgither in univariate or multivariate
analysis. Eight patients (9%) had developed losalimence as the initial failure and 4 others
had had local failure after the disease had apdessewhere which had yielded a 5-year
actuarial local recurrence rate of 14%.

In a retrospective study of 271 patients of allsagiéh synovial sarcoma studied in one
institution by Ferrari et a[18] over a 30-years period, the reported ages ofdktiengs had
ranged between 5 years and 87 years. Ferrari[eteaV. 18] had studied 271 patients of
whom, 255 had localized disease, which had beemaseapically resected in 215 of the
patients, and adjudged un-resectable in 40 patiEotsy-one percent of the patients received
chemotherapy which had corresponded to 76% ofmatiage or 16 years and less than 20%
of older patients; 28% of patients who had macrpsadly resected disease had received
chemotherapy on adjuvant basis. Ferrari et al. [b@Jwreported that the 5-year event-free
survival rate for the study cohort on the whole B@%o, even though the rate had varied with
regard to age as follows: 66%, 40%, and 31% fdepts whose ages were less than or equal
to 16 years, 17 to 30 years, and greater than 8@ yespectively. Chemotherapy treatment
was used more commonly in cases of children in @rigpn with adults. With regard to
patients who had surgically resected disease,-freabmetastases-free survival (FS) rate
was 60% for those who had received chemotherapyt@®gfor those who did not receive
chemotherapy; the benefit which was associated etitmotherapy use did appear to be
greatest for patients whose ages were greateothagual to 17 years, whose tumours had
measured greater than 5 cm (MFS, 47% [chemothekegrglis 27% [no chemotherapy].

With regard to the sub-group of patients with meaisie disease, the rate of tumour-
response to chemotherapy was about 48%. Ferraki[@8] concluded that even though the
authors were awaiting more convincing proof of ¢ffecacy of adjuvant chemotherapy with
regard to the treatment of adult soft tissue saaspriney would recommend that those
patients who have high-risk synovial sarcomas (S8%)se patients with tumours greater
than 5 cm) should be the first to be consideredhisrtype of treatment.



So far the outcome of PSSP with regard to the f@mycases reported would indicate a poor
prognosis; therefore if a patient is fit then pghaarly aggressive treatment with curative
intent would appear to offer a chance of cure.

5.

(B) Discussions and miscellaneous narrations from separted cases

Iwasaki et al. 12] reported a 37-year-old man who was diagnoseceaistp monophasic
synovial sarcoma of prostate. They reported theibpathological examination of the
prostate had shown that the tumour was mainly ceegbof uniform spindle and oval cells
which had often formed interlacing fascicles whistmicked those of fibrosarcoma. In
certain areas, the compact fascicles of tumous t&ltl alternated with hypo-cellular myxoid
tissue which bore a superficial resemblance tgpperial nerve sheath tumours, whereas,
small parts of the tumour had shown a pericytonmgfmaitern which comprised of polygonal
cells, and which, were arranged surrounding dilateid-walled blood vessels.
Immunohistochemistry of the tumour showed posiitar vimentin in most cells, and focal
immunoreactivity for epithelial membrane antigem i@munohistochemistry, the tumour
cells were found to be negative for keratin, S-fpfiiein, neuron-specific enolase, CD34,
desmin, muscle-specific-actin, and alpha-smootheteusctin. Iwasaki et al. [6] also
reported that the results of cytogenetic studiesfluorescence in situ hybridization (FISH)
test they had undertaken using the patient’s cadttmmour cells had revealed translocation
t(X, 18)(p11.2,q11.2), an aberration which is sfie¢or synovial sarcoma. lwasaki et al. [6]
further stated that their case was the first regabcase of synovial sarcoma of prostate
confirmed by cytogenetic analysis.

Jun et al. 13] in 2008 reported two cases of primary synoviatsma of the prostate which
had manifested as a mass in the prostate glaratients who were aged 44 years and 46
years. They reported that histological examinatibspecimens of the prostate glands had
shown that both tumours were mainly composed dbemi spindle cells which had formed
interlacing fascicles. Clusters of immature epitiidlwere also seen among the spindle cells
in the first case. Immunohistochemistry studiebath tumours of the prostate had shown
that the tumour cells of both cases were strongsitively stained for vimentin, bcl-2, CD99,
and E-cadherin. Immunohistochemistry had also shitxnhboth prostatic tumour cells were
focally positively stained for cytokeratin. Furthesre, immunohistochemical studies had
shown that both tumours were negatively staineghfostate-specific antigen (PSA), S-100
protein, CD34, CD117, muscle-specific-actin, desramd calretinin. Jun et al. [7] stated that
they had also demonstrated from paraffin blockslenns of reverse transcriptase
polymerase chain reaction tests in both casesrdsepce of SYT-SSX fusion by gene fusion
resulting from t(X, 18). Jun et alL§] stated that:

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



» Accurate diagnosis of synovial sarcoma of progdafgends upon morphologic and
immunohistochemical studies, as well as proper oubée analysis.

Zhang et al14] in 2014 reported a 22-year-old man had presewnttdlower urinary tract
symptoms which had culminated in him developingmé&bn of urine. He had had dysuria,
diurnal frequency, and nocturia (voiding five timeghe night) before he developed
retention of urine. He had a digital rectal exariorawhich had shown a large prostatic mass
with smooth surface. His serum prostate-specifigan (PSA) level was 1.2 ng / ml (normal
range 4 ng / ml or less). He had computed tomogr&pfi) scan of pelvis (see figure 1) and
magnetic resonance imaging (MRI) scan (see figusehzch had shown a 14 cm mass
adjudged to have originated in the fascia of tlestate gland. The CT and MRI scans had
also shown an 8.5 cm mass in the right groin. Hiss€an of thorax and chest X-ray had
shown evidence of liver and lung metastasis (gpedi3). The authors had commented the
patient’s age was too young with regard to theragge of patients who develop
adenocarcinoma of prostate gland. He had tranatrekttasound-guided biopsy of the
prostate gland and pathological examination ofsgrecimen had shown that the tumour was
synovial sarcoma of the prostate. Zhang etld]. §tated that the pathological features of the
specimen were consistent with the diagnosis of wghgarcoma which had arisen from the
prostate gland (see figure 4). Zhang et®] flso reported that immunohistochemistry
studies had shown that the tumour cells were pesjtistained for vimentin and CD 99;
however, the tumour cells were negatively stairedfpha-smooth-muscle-actin, desmin
and S-100 protein. Furthermore, Zhang et} feported that they had used RT-
polymerase chain reaction (PCR) and genomic DNAfparaffin blocks of the prostatic
specimen to confirm presence of SYT-SSX fusiondcapt. The patient refused to be treated
by means of radiotherapy, chemotherapy and ragrcatatectomy which were
recommended. The patient’s disease progressedyapid at 3-months of follow-up, he had
developed multiple pulmonary metastases and subséygulied of respiratory failure. Zhang
et al. [L4] stated that to their knowledge, prior to the jedtion of their case in 2014, only

six cases of synovial sarcoma of the prostate kad beported in the literature.

Porter 2nd et al.1f] in 2001reported a case of synovial sarcoma whias initially found in
the spine which subsequently metastasized to #tis #nd testis 6 years pursuant to his
treatment. This case report would indicate thahpry synovial sarcoma elsewhere can
metastasize to the prostate gland and to the testigell. Shirakawa et ak(] in 2003

reported a case of complete resection of synosi&losna of prostatic fascia. Pan and Chang
[21] reported in 2006 reported another case of syhsai@oma of the prostate. Williams, et
al. [22] also in 2004 also reported a case of synoviamaa of the prostate.

Dhabalia et al.15] in 2009 reported a 25 year old man in India wrasweferred who had
undergone trans-rectal ultrasound scan guided piopgrostate, histological examination of
which had shown a poorly differentiated sarcomthefprostate gland. He had been
catheterized because of retention of urine. HehaaldMRI scan which had shown a solid
tumour of the prostate gland that measured 9.5 8wm. The tumour had involved the



rectum without any evidence of lymphatic or distargtastases. He underwent total pelvic
exenteration and sigmoid end colostomy as wellead ¢onduit. Dhabalia et all}] also
reported that histopathological examination hagaésd synovial sarcoma of the prostate
gland and immunohistological examination of the eumpositive immunohistochemistry for
vimentin, Bcl-2, and cytokeratin. The patient wesoaeported as doing well at his 18
months follow-up.

Olivetti et al. [LE] reported a 46-year-old man who had developedatyiretention. He had a
digital rectal examination which revealed a largasfatic mass. His serum PSA level was
1.03 ng / ml (normal range 0 to 4 ng / ml). He hadultrasound scan of pelvis which had
shown an 8.5 cm x 8 cm x 8.5 cm lesion which cadito the prostatic region and behind
the urinary bladder with a heterogeneous mixed gehigity (see figure 5). He had computed
tomography (CT) scan which had shown a well-demadcsoft tissue tumour which
appeared to have originated from the prostate ghawachad extended to the retro-vesical soft
tissue, with fluid, cystic, and a solid structused figure 6). There was no evidence of
metastasis. He also had magnetic resonance im@giRb scan which had indicated that the
mass had originated in the fascia of the right lob#he prostate gland. The mass had a
predominantly cystic myxoid component with septéhvgepta and irregular eccentric solid
tissue which had homogeneously enhanced after igagialiinjection. The right seminal
vesicle was noted to be depressed. The postepectsf the lesion was noted to be in close
approximation with the rectum, laterally right otztor internus muscle and inferiorly with
the levator ani muscle (see figure 7). The patiet pre-operative trans-rectal ultra-sound
guided biopsy of the lesion and histological exation the biopsy specimen was reported as
having shown mesenchymal neoplastic tissue. Hseedfto undergo radical prostatectomy.
He instead underwent a de-bulking surgical remof/#the lesion but the excision was
incomplete because the large extent of the tumadrnevented its complete excision.
Olivetti et al. [L6] reported that microscopic examination of the hatxylin and eosin
stained specimen of the tumour had shown a spaaleeoplasm which consisted of small
uniform spindle cells which had a high nucleartbgyasmic ratio, and finely stippled
chromatin. The neoplastic cells were noted to bealy packed, in short interlacing and
intersecting fascicles encompassing a branchirfgefaangiopericytoma-like vasculature”
(see figure 8a). The mitotic rate of the tumour Wwas 2 mitoses per high power field. No
glandular differentiation was found in the tumoadadhere was no evidence of tumour
necrosis. The immunohistochemistry profile of thenour was reported as follows: Pan-
cytokeratin expression was confined to scatteratlyidual spindle cells (see figure 8b);
diffuse expression of CD56 and CD99 (see figure However, S-100 protein, muscle actin,
desmin, and CD34 were entirely negatively stainedmmunohistochemistry. Olivetti et al.
[16] further reported that fluorescence in situ hylzation test (FISH) test for t(X; 18)
(p11911) was positive and it did show splittinglabrescent signal which was confirmative
of a rearrangement with SYT (see figure 9). Bagmhuthe aforementioned findings Olivetti
et al. [L6] established a diagnosis of monophasic synovialosaa with positive surgical
margins. The patient received 6 cycles of postatpar chemotherapy (epirubicin and
ifosfamide). At his 3-month follow-up after he haateived 6 cycles of chemotherapy he had
MRI scan of the pelvis which had shown persistarfdbe tumour which had cystic and solid



component confined to the prostatic loggia andsiomof the right lobe of the prostate (see
figure 10). He had trans-rectal ultra-sound guibliegsy of the prostate histology of which
had confirmed the presence of monophasic synoarabsna of prostate. He had Positron
Emission Tomography (PET) scan which did not shawevidence of distant metastasis.
Olivetti et al. [L6] stated that synovial sarcoma of the prostater&s@disease and that prior
to the report of their case in 2015, only seversdi<?] [13] [14] [20] [21] [22] had been
previously reported and to their knowledge thesecwas the8case of synovial sarcoma of
the prostate to be reported.

Synovial sarcoma was first reported in 1893 amdd been said to represent a relatively
common type of soft tissue malignancy. [2B][[24] [25] [26] [27] [28] [29][30] [31]

[32)[33] [34] [35] Other terminologies had been used for SS ancttimesude: tendosynovial
sarcoma, synovial cell sarcoma, synovioma, syn@ndbthelioma, malignant synovioma,
synovioblastic sarcoma. [12{] Despite the terminology SS has not been fouratise in an
“intra articular” location but it tends to occurargoints. R7]

Considering the fact PSSP is very rare, it woul@igried that perhaps the diagnosis of PSSP
in small hospitals would be difficult for cliniciarand pathologist especially for those
working in non-tertiary centres where facilitiesmat exist for chromosomal analysis studies
and in such situations the specimens obtained fhenprostate gland would be to be sent to
large well equipped centres where all the facgdiaee available to confirm t(X; 18; p11; q11)
translocation in the tumour.

Furthermore, considering the fact that PSSP is raneuld appear that there is no consensus
opinion on its medical management; nevertheleshaps, lessons learnt from the
management of synovial sarcomas of other organs d®uused as a guide. Vargas and
Gellman B6] stated the following:

« Adjuvant chemotherapy and neo-adjuvant chemothenagybeen suggested for
patients who have metastatic soft tissue sarcod@sever, chemotherapy in the
setting of synovial sarcoma is controversial.

» Ladenstein and associaté§][had documented improved survival rates with rdgar
to the use of adjuvant doxorubicin and cyclophospba-based chemotherapy. A
number of authors had recommended combinationsxajrdbicin (75 g/rvia
continuous infusion over 3 days), and bolus ifoséEn{2.5g/m daily for 4 days or
ifosfamide with liposomal daunorubicin). Granulaeyblony stimulating factor (G-
CSF) could stimulate the bone marrow. In casexiémity tumours that are larger
than 5 cms it had been recommended that chemothshaplld be consideredd]
[39] [40] [37]

» It had been stated that Murine monoclonal antibenttiycks a frizzled homologue
which is called FZD10 (a cell surface receptor)ahhis found in cells of synovial
sarcoma but which are absent in normal cells aatdsthme studies had shown
promising results in the treatment of synovial salicoma xenografts with murine



monoclonal antibody41] Nevertheless, it had been stated that clinicpliegtions of
the aforementioned monoclonal antibodies are naitaMe for use presently4)

» Chemotherapy has so far not been proven to resalsignificant survival rates in all
series of synovial sarcoma.

Terry et al. [43] stated the following:

* Synovial sarcoma has been defined by the SYT-SSkiiuoncogene.

e The demonstration of t(X, 18) by means of cytogesedtudies, fluorescent in situ
hybridization, or reverse-transcriptase polymeids®n reaction had become the gold
standard for the diagnosis of synovial sarcomaeribeless, practical considerations
have been a limiting factor for the availabilitytbe aforementioned methods to
establish a diagnosis of synovial sarcoma.

¢ Gene expression profiling studies which had beateriaken by a number of
independent groups had consistently identified TBE&n excellent discriminator of
synovial sarcoma from other types of sarcoma inomtlmours which on
histological examinations simulate synovial sarcancéuding peripheral nerve
sheath tumour.

* TLE proteins (human homologues of Groucho) aresgaptional corepressors which
inhibit wnt signalling as well as other cell fatetérmination signals, and thus have an
established role in repressing differentiation.

Terry et al. [43] examined the expression of TLEteINS in synovial sarcoma as well as in a
broad range of mesenchymal tumours by using tissamarrays to assess the value of anti-
TLE antibodies in the confirmation of synovial sara by immunohistochemistry studies.
Terry et al. [43] demonstrated that the expressiofLE is a consistent feature of synovial
sarcoma with the use of both a well-characterizedaulonal antibody recognizing the TLE
family of proteins and a commercially availableymbbnal antibody which has been raised
against TLE1. Terry et al. [43] reported the foling results:

* Both antibodies had given intense and or diffusgear staining in 91 out of 94
synovial sarcomas that had been confirmed by mt@estudies. Moderate staining
was occasionally seen in schwannoma and solitargds/hemangiopericytoma.

* On the contrary, TLE staining was detected mucs fiejuently, at lower levels, if at
all in 40 other mesenchymal tumours.

Terry et al. [43] concluded that their findings resdablished that TLE is a robust
immunohistochemical marker for the establishmera diagnosis of synovial sarcoma and
that TLE may have implications for the understagdhthe biology of synovial sarcoma and
for the development of experimental therapies yoosial sarcoma.

6.
Conclusions

PSSP is an extremely rare aggressive tumour wibh piagnosis. There is no consensus
opinion regarding treatment PSSP because lesslthaases have been reported in the
literature to the knowledge of the authors. Condition of diagnosis of PPSP requires
cytogenetics evidence of a specific chromosomasktaation t(X; 18; p11; q11). It may be



conjectural but there is a slight possibility tRESP may have been under-reported because
the diagnosis could be missed due to the rarith®fdisease and perhaps due to the non-
availability of facilities for cytogenetic studiesd if prostatectomy specimens or prostate
biopsy specimens are not sent to tertiary centregevthere facilities for cytogenetic studies
the diagnosis might probably not have been confitrAdl cases of PSSP should be entered
into a multi-centre trial to ascertain the besatmeent option that would improve the
prognosis and to further assess its biological Wieha
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Table of reported cases of synovial sarcoma oftates

Authors & Number of cases / AgeTreatment Outcome
Reference /

Immunohistochemistry

of tumour
Iwasaki et al. 12 1 (37 years) Details not available | Details not available
in 1999 to author to author

Positive staining for:
Vimentin

Focally positive
staining for:




Epithelial membrane
antigen

Negative staining for

Keratin,
S-100 protein,

Neuron-specific
enolase

CD 34
Desmin,
Muscle-specific actin

Alpha-smooth muscle
actin

A

A

Shirakawa et al. 1 Complete resection of Details not available
[20] in 2003 tumour localized in | to author

prostatic fascia
Williams et al.[22] 1 Details not available | Details not available
in 2004 to author to author
Pan & Chang21] 1 Details not available | Details not available

in 2005

to author

to author

Jun et al[13] in
2008

2 (44years & 46
years) prostate

Positive staining:

Both cases exhibited
strong positive
staining for:

Vimentin,
Bcl-2,
CD99,
E-cadherin

Focal positive

Details not available
to author

Details not available
to author

A




staining:

Both tumours were
focally positively
stained for Cytokeratir

Negative staining

Both tumours were
negatively stained for:

PSA,

S-100 protein,

CD34,

CD117,
Muscle-specific Actin,
Desmin,

Calretinin.

N

Zhang et al.14] in
2014

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

Positive staining for:
Vimentin

CD99

Negative staining for:

Alpha-smooth muscle
actin,

Desmin,

S-100 protein

He refused treatment

Died a little over 3
months later

Olivetti et al.[16]
in 2015

1 46 years
Positive staining:

Pancytokeratin focally|

Debulking
surgery+chemotherap
(refused radical
surgery)

Tumour persisted

yafter 6 cycles of
chemotherapy after
3 months

3




positive for scattered
individual spindle
cells,

CD 56 — diffusely
positive,

CD 99 — diffusely
positive

Negative staining for:
S-100 protein,
Muscle actin,
Desmin,

CD 34.

Dhabalia et al.15] | 1 (25 years) Radical surgery Alive and well after
in 2009 o o (anterior exenteration| 18 months with no
Positive staining for: with colostomy and | metastasis

Vimentin, ileal conduit)

Bcl-2,

Cytokeratin.

Summary 9 patients reported so

, far in 8 reports
7 single case

reports

And one report of 2
cases

Figure 1

Enhanced pelvic computed tomography:

(A) Evidence of liver metastasis. (B-F), Enhanced patemputed tomography revealed a 14
cm mass that appeared to originate in the prodtia, An 8.5 cm mass was found on
pelvic magnetic resonance imaging. Zhang €i4lPrimary synovial sarcoma of
prostate metastatic to the liver and lung: a capert. World Journal of Surgical



Oncology 2014; 12: 194 doi: 10.1186/1477-7819-12-120py Right © 2014 Zhang et
al., licensee Bio Med Central. This is an Open Ascarticle distributed under the terms
of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/2.0), wipehmits unrestricted, distribution,
and reproduction in any medium, provided the oagimork is properly credited. The
original source and licensee still maintain the ¥Rght.

Figure 2

Enhanced pelvic magnetic resonance imaging: (A1@jaBced T2 weighted MR revealed a
high signal mass originating in the prostatic fasod an 8.5 cm mass was found in the right
groin area. Reproduced from: Zhang €fld].Primary synovial sarcoma of prostate
metastatic to the liver and lung: a case reportld@ournal of Surgical Oncology 2014; 12:



194 doi: 10.1186/1477-7819-12-194. Copy Right ©2ahang et al., licensee Bio Med
Central.

This is an Open Access article distributed undert¢éhms of the Creative Commons
Attribution License (http://creativecommons.orggises/by/2.0), which permits unrestricted,
distribution, and reproduction in any medium, pdad the original work is properly

credited. The original source and licensee stiiimta@ns the copy right.

Figure 3

Chest radiography

Evidence of lung metastasis

Reproduced from: Zhang et[dK].Primary synovial sarcoma of prostate metastatihé

liver and lung: a case report. World Journal ofgital Oncology 2014; 12: 194 doi:
10.1186/1477-7819-12-194. Copy Right © 2014 Zharay.elicensee Bio Med Central.

This is an Open Access article distributed undertéhms of the Creative Commons
Attribution License (http://creativecommons.orgginses/by/2.0), which permits unrestricted,
distribution, and reproduction in any medium, pdad the original work is properly

credited. The original source and licensee stiiimaan the Copy Right.



Figure 4

Pathologic Analysis

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

(B) Immunohistochemical staining for vimentin imtar tissue

(C) Immunohistochemical staining for CD99 in tuntissue.

Reproduced fromZhang et aJ14].Primary synovial sarcoma of prostate metastatihé

liver and lung: a case report. World Journal ofgital Oncology 2014; 12: 194 doi:
10.1186/1477-7819-12-194. Copy Right © 2014 Zharay.elicensee Bio Med Central.

This is an Open Access article distributed undert¢éhms of the Creative Commons
Attribution License (http://creativecommons.orggises/by/2.0), which permits unrestricted,



distribution, and reproduction in any medium, pdad the original work is properly
credited. The original source and licensee stiiinta@n the Copy Right.

Figure 5

Pelvic ultrasound: A large hypo-echoic mass (asit@is seen in the prostatic loggia. The
arrow indicates the urinary catheter. Reproducechf16] Olivetti L, Benecchi L, Corti S,
Del Bocca C, Ferrari M, Sergio P, Bercich L, TaBziMonophasic Synovial Sarcoma of
Prostatic Fascia: Case Report and Literature Rev@ase Reports in Urology Volume 2015
(2015), Article ID 419180 5 pagéstp://dx.doi.org/10.1155/2015/4191]80Copy Right ©
2015 Lucio Olvetti et al. This is an open accesslardistributed under the Creative
Commons Attribution License, which permits unresad use, distribution, and reproduction
in any medium provided the original work is progesited. The original source and licensee
still maintain the Copy Right.




Figure 6

CT of the pelvis: enhanced axial image. The astésisn the cystic component of the mass.
The arrow shows the solid part of the lesion. Baxlder Reproduced froml] Olivetti L,
Benecchi L, Corti S, Del Bocca C, Ferrari M, SerBidBercich L, Tanzi G. Monophasic
Synovial Sarcoma of Prostatic Fascia: Case Repdrtaerature Review. Case Reports in
Urology Volume 2015 (2015), Article ID 419180 5 gag
http://dx.doi.org/10.1155/2015/419180opy Right © 2015 Lucio Olvetti et al. This is an

open access article distributed under the Cre@ommons Attribution License, which
permits unrestricted use, distribution, and repotida in any medium provided the original
work is properly cited. The original source anetisee still maintain the Copy Right.



Figure 7

MRI: Axial (a) and sagittal (b) T2-weighted imagésial pre-contrast (C) and post-contrast
(D) T1-weighted images; the asterisk is on theicysimponent of the prostatic lesion; septa
are evident. The arrow shows the solid componettithproves the gadolinium injection.
Note the presence of a urinary catheter (arrowhé&ad)bladder; R = rectum. Reproduced
from: [16] Olivetti L, Benecchi L, Corti S, Del Bocca C, Fari M, Sergio P, Bercich L,

Tanzi G. Monophasic Synovial Sarcoma of Prostadiscia: Case Report and Literature
Review. Case Reports in Urology Volume 2015 (202shicle ID 419180 5 pages
http://dx.doi.org/10.1155/2015/4191]80opy Right © 2015 Lucio Olvetti et al. This is an
open access article distributed under the Cre&@ommons Attribution License, which




permits unrestricted use, distribution, and repotidn in any medium provided the original
work is properly cited. The original source anefisee still maintain the Copy Right.

[a] [b]

Figure 8

The spindle cells are small, uniform, and closelgked and have a high nuclear-cytoplasmic
ratio. (a) Immunohistochemical staining showingtsrad spindle cells positive for CK
AE1/AE3 (b). Diffuse expression of BCL-2 (c) and €9(d) in spindle cells Reproduced
from: [16] Olivetti L, Benecchi L, Corti S, Del Bocca C, Far M, Sergio P, Bercich L,

Tanzi G. Monophasic Synovial Sarcoma of Prostadiscia: Case Report and Literature
Review. Case Reports in Urology Volume 2015 (20&shicle ID 419180 5 pages
http://dx.doi.org/10.1155/2015/4191800py Right © 2015 Lucio Olvetti et al. This is an
open access article distributed under the Cre&@ommons Attribution License, which




permits unrestricted use, distribution, and repotidn in any medium provided the original
work is properly cited. The original source anefisee still maintain the Copy Right.

Figure 9

Photomicrograph of FISH results showing splittifighe fluorescent signal revealing SYT
rearrangement Reproduced fror&][ Olivetti L, Benecchi L, Corti S, Del Bocca C, e
M, Sergio P, Bercich L, Tanzi G. Monophasic Synbarcoma of Prostatic Fascia: Case
Report and Literature Review. Case Reports in WipMolume 2015 (2015), Article ID
419180 5 pagelsttp://dx.doi.org/10.1155/2015/4191800py Right © 2015 Lucio Olvetti et

al. This is an open access article distributed utigeCreative Commons Attribution
License, which permits unrestricted use, distrioutiand reproduction in any medium



provided the original work is properly cited. Thegmal source and licensee still maintain
the Copy Right.

Figure 10

MRI: Post-operative images. Axial T2-weighted (ayld 1-weighted after administration (b)
images Persistence of synovial sarcoma in prodtagia. Reproduced fromil6] Olivetti L,
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