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The au thors pres ent a rare case of a synovial sar -

coma in volv ing both pleu ral cav i ties in a 66-year old

woman, con firmed by the t(X;18) translocation de tected

us ing the FISH method.

In tro duc tion

Synovial sar coma is a rare neo plasm of the soft tis -

sues, most com monly in volv ing the ex trem i ties in the vi cin -

ity of ma jor joints. It ac counts for ap prox i mately 14% of

soft tis sue tu mors [1, 9]. It is very in fre quently en coun tered

as a pri mary tu mor of the pleura, lungs and mediastinum; in

these lo ca tions, it is more com monly a met a static le sion.

The ini tial re ports de scrib ing pri mary synovial sar co mas

were pub lished in the eight ies of the last cen tury [10]. In re -

cent ar ti cles, in ves ti ga tors de scribe larger se ries of pa tients

from France and the United States [1, 8]. Cytogenetic stud -

ies, which were not avail able pre vi ously, sug gest that nu -

mer ous tu mors for merly ob served in this lo ca tion were most 

likely misdiagnosed, and the in ci dence of these tu mors sit u -

ated in the chest is much higher, the tho rax con sti tut ing the

sec ond af ter the ex trem i ties most com mon lo ca tion of syno -

vial sar coma [1]. 

A sig nif i cant di ag nos tic prob lem when synovial sar -

coma is sit u ated in the chest is posed by dif fer en tial di ag no -

sis, es pe cially when we deal with a monophasic or poorly

dif fer en ti ated type, which ac count for the ma jor ity of cases

in the in ves ti gated se ries [1, 8]. Re cently, we have ob served

such a tu mor, the di ag no sis of which was con firmed by the

t(X,18) translocation. 

A Case De scrip tion 

In Oc to ber 2003, a 66-year old woman com plained of ef -

fort dyspnea and pain at the left side, per sist ing for sev eral

weeks. Her past med i cal his tory in di cated sur gi cal treat ment

of var i cose veins in the lower limbs in 1980 and a chole -

cystectomy due to cholelithiasis in 2001. Ultra sonography re -

vealed a small vol ume of fluid in the left pleu ral cav ity, while

a chest ra dio gram dem on strated a solid opac ity above the left

phrenic dome, in volv ing the en tire in fe rior and a part of the

cen tral field, with the mediastinal shadow be ing shifted to the

right (Fig. 1). Spirometry showed the fol low ing re sults – VC:

1.72 (70%), FEV: 1% VC 81.75 (106%), FEV1: 1.40 (71%).

Bron chos copy showed the com pres sion of the uvu lar and in -

fe rior lobe bron chi, with the bron chus of the 6th seg ment be ing 

less af fected. Histological ex am i na tions of sec tions from the

bron chus dem on strated solely a small, non-spe cific in flam ma -

tory in fil tra tion in the mu cosa. Cy tol ogy of the pleu ral ef fu -

sion fluid failed to dem on strate the pres ence of neo plas tic

cells. A left-side thoracotomy per formed in the Zakopane Pul -

mo nary Hos pi tal showed a tu mor in the pleu ral cav ity mea sur -

ing 30 × 20 × 15 cm, which was con nected with the chest wall

via a nar row vascularized pedicle; in ad di tion, the tu mor was

con nected to the pa ren chyma of the left in fe rior pul mo nary

lobe via a nar row band. A to tal tumorectomy was per formed,

and the post op er a tive course was un event ful.   

The ma te rial was fixed in for ma lin, par af fin blocks

were pre pared and the re sul tant prep a ra tions were sent for

a histo logical con sul ta tion to the Chair of Patho mor -

phology, Colle gium Medicum, Jagiellonian Uni ver sity in

Kraków.

207

Pol J Pathol 2005, 56, 4, 207–210 PL ISSN 1233-9687

*The study was sup ported by the grant PBZ-KBN-091/PO5/2003/10



208

B. Papla et al



Histological ex am i na tion No. 1525717-7849/03 re -

vealed a tu mor with a solid struc ture, com posed of mildly

abun dant spin dle cells with elon gated, uni form nu clei

with out mi totic fig ures, the cells be ing sit u ated in the

hyaline stroma with abun dant thin-walled ves sels, whose

lu men was at times dis tended (Fig. 2). One of the nu mer -

ous prep a ra tions dem on strated ad di tion ally sev eral small

cys tic struc tures lined with a cuboid cell layer, which were 

in ter preted as mesothelium cov ered fis sures (Fig. 3). The

tu mor was en cir cled with the cuboid mesothelium. Fresh

hem or rhages were noted within the tu mor. Immuno histo -

chemical re ac tions: EMA(-), CD99(-), S-100(-), bcl-2(-),

desmin(-), Ki67(-). Smooth mus cle actin and CD34 were

pres ent in the vas cu lar walls. Tu mor cells were strongly

vimentin-pos i tive.

The tu mor was di ag nosed as a pleu ral sol i tary fi brous

tu mor. The sub se quent FISH test failed to con firm the pres -

ence of synovial translocation in the tu mor cells (see be low).

The pa tient re ported for fol low-up ex am i na tions ev -

ery three months for one year. In De cem ber 2004, chest

X-ray showed a solid tu mor in the right pleu ral cav ity,

which was also seen in CT in the right pleu ral seg ment.

The tu mor mea sured 8.16 x 6.54 x 5.78 cm, was ad ja cent

to the left phrenic seg ment in its cen tral part and was char -

ac ter ized by marked pro gres sion (Fig. 4). Spirometric re -

sults were nor mal. Ad di tion ally de tected le sions in the

popliteal fossae might cor re spond to Baker’s cysts. The

pa tient was op er ated on again in Feb ru ary 2005, and the

tu mor was resected. HE slides and two par af fin blocks

were sent for con sul ta tion to the Chair of Pathomor pho -

logy, Collegium Medicum, Jagiellonian Uni versity in

Kraków (No. 1558643/225/05). 

Histologically, the tu mor was char ac ter ized by in -

creased cellularity as com pared to the pre vi ous le sion, as

well as a higher de gree of atypia and rel a tively nu mer ous

mi totic fig ures (Fig. 5). The neo plasm showed nu mer ous

small cysts, with a scat ter ing of larger cyst-like spaces lined

with cuboid cells (Fig. 6), some of the lat ter con tain ing

mucicarmin-pos i tive sub stance (mu cus). Immunohisto che -

mical re ac tions dem on strated that the cells lin ing the cysts

were strongly EMA and cytokeratin 19-pos i tive (Fig. 7),

while a strong re ac tion to vimentin was ob served in all the

spin dle cells. Some cells, mostly of the spin dle type, man i -

fested a pos i tive re ac tion to bcl-2 (Fig. 8). Re ac tions to

S-100, CD99 and calretinin were neg a tive. SMA and CD34

were pos i tive only in the walls of fairly nu mer ous

thin-walled blood ves sels. Re ac tion to Ki67 marked fairly

nu mer ous nu clei of tu mor cells (Fig. 9). Cer tain sim i lar i ties

of the cells and struc ture of the tu mor fa vored the con cept

that it is the same le sion that had been ex am ined three

months earlier, but which underwent malignant trans for -

mation.

Par af fin blocks from the pres ent tu mor ma te rial and

from the pre vi ous le sion sit u ated in the pleura were sent to

the Chair of Bi ol ogy and Ge net ics in Gdañsk for FISH ex -

am i na tions for synovial sarcoma.

FISH was car ried out as de scribed else where. The fol -

low ing BAC clones were used as probes in the FISH ex -

per i ments: RP11-552E4 (Ac ces sion No. AL683817;

47096261–47173328) and RP11-344N17 (AL606490;

47173329–47311004) as a pool for the whole clus ter of

the SSX1 gene. The clones be longed to the RPCI li brary

(http://www.chori.org/bacpac/). The En sem ble da ta base

(http://www.ensembl.org/Homo sa pi ens/) was que ried for 

the lo ca tion of the clones. Probe RP11-552E4 was la beled

with digoxygenin-dUTP, and RP11-344N17 with bi o -

tin-dUTP. The la bel ing of all the clones was per formed by

the use of the Nick trans la tion Kit (Roche Ap plied Sci -

ence). The hy brid iza tions were per formed on interphase

cells from par af fin sec tions (1558643/225/05), and were

an a lyzed us ing the Cytovision Sys tem (Ap plied Im ag ing,

New cas tle, UK).

In the par af fin sec tion orig i nat ing from the in ves ti -

gated case, the split sig nal from the RP11-552E4 probe was

found (Fig. 10). Such ob ser va tion sug gests the in volve ment

of the SSX1 gene in the fu sion, which is the con se quence of

the spe cific synovial sar coma t(X;18) translocation in the

sec ond tu mor [6, 7]. A spec i men from the first tu mor did not

show this translocation. 

Pres ently (June 2005), the pa tient man i fests a re cur -

rent tu mor in the pleu ral cav ity and thus is on chemo -

therapy.
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Fig. 1. An an te rior-pos te rior chest roentgenogram. Note a large tu mor sit u ated in the left pleura.

Fig. 2. Tu mor struc ture com posed of mildly abun dant loosely scat tered spin dle cells. HE.

Fig. 3. Iso lated fis sure-like spaces lay ered with cuboid cells.

Fig. 4. An an te rior-pos te rior chest roentgenogram of the pa tients with the re cur rent le sion. The sec ond tu mor is sit u ated in the right pleu ral cav ity. 

Fig. 5. Tu mor sit u ated in the right pleura. Note the in creased cellularity and a greater num ber of glan du lar struc tures. 

Fig. 6. Large mag ni fi ca tion of the tu mor dem on strates a high de gree of cellularity, atypia and mi totic fig ures. Gland-like struc tures are also pres ent.

Fig. 7. The EMA an ti gen shows a very strong re ac tion in the cells that for the lin ing of the gland-like struc tures.

Fig. 8. The bcl-2 an ti gen is pres ent in some tu mor cells.

Fig. 9. Nu mer ous Ki67-pos i tive tu mor cell nu clei in di cate an in ten si fied tu mor pro lif er a tion. 

Fig. 10. The split sig nal from the RP11-552E4 probe sug gests the in volve ment of the SSX1 gene in the fu sion.



Dis cus sion 

Pri mary synovial sar co mas sit u ated in the chest are de -

tected in pa tients in all age groups, al though they are more

com mon in el derly in di vid u als. As re ported by Begueret et

al. [1], the mean age at the on set of the dis ease is 47 years of

life. A slight pre pon der ance of males over fe male pa tients is

also ob served [1, 4, 8]. At times, the tu mors are large, up to

20 cm, and they are usually diagnosed late.

The di ag no sis of a pri mary synovial sar coma in such

an atyp i cal site as the pleu ral cav ity is very dif fi cult, es pe -

cially in the case of monophasic tu mors. In dif fer en tial di ag -

no sis, one should con sider mesotheliomas, pe riph eral nerve

sheath tu mors, sol i tary fi brous tu mors, leiomyomas, fibro -

sarcomas, sarcomatoid car ci no mas, pul mo nary blastomas,

or hemangiopericytomas. Histologically, sim i larly as in the

case of other lo ca tions, synovial sar co mas sit u ated in the

chest ap pear as monophasic, biphasic and poorly diffe -

rentiated tumors.

Dif fer en tial di ag no sis is aided by immuno histo che -

mical tests, es pe cially a pos i tive re ac tion to bcl-2, a fo cally

pos i tive re ac tion to cytokeratin, EMA, vimentin and CD99

[1, 5, 8]. Suster et al. [8] em pha size a neg a tive re ac tion to

calretinin, but Miettinen et al. [3] noted a com mon oc cur -

rence of calretinin positivity in synovial sar co mas – in 52%

of monophasic, 56% of poorly dif fer en ti ated, and 71% of

biphasic tu mors. Also Begueret et al. [1] noted spo radic

cases of calretinin pres ence in these can cers. In our case, the

reaction was negative.

In doubt ful cases, de ter mi na tions of the t(X,18)

(SYT-SSX) translocation us ing the FISH method is a de ci -

sive mea sure, since the translocation is char ac ter is tic for

synovial sar coma and is en coun tered in more than 90% of

the tu mors [1]. The translocations in volve the SYT gene lo -

cated on the chro mo some 18, as well the SSX1 or SSX2

gene, and in rare in stances – the SSX4 genes of the X chro -

mo some [1]. The SSX2 translocation is be lieved to be as so -

ci ated mainly with monophasic synovial sar co mas. Some

au thors are of the opin ion that the SSX2 translocation al -

lows for lon ger metastases-free sur vival, but the is sue has

not been ul ti mately proven [1]. On the other hand, the

SYT-SSX1 translocation is as so ci ated with in ten si fied pro -

lif er a tion, what is man i fested as an in creased mi totic in dex

and a more ex ten sive Ki67 re ac tion [9]. Sec tions from the

sec ond tu mor orig i nat ing from the present patient demon -

strate such a picture. 

The ab sence of char ac ter is tic immunohistochemical

re ac tions and translocation in in situ hy brid iza tion of the

ma te rial orig i nat ing from the first tu mor sam ple is most

likely the re sult of the said ma te rial be ing dam aged in the

course of fix ing and pro cess ing pro ce dures, or else it may be 

as so ci ated with the sub se quent ma lig nant trans for ma tion of

the le sion, which was orig i nally di ag nosed as a pleural

solitary fibrous tumor.

The prog no sis in synovial sar co mas of the chest is

poor. The mean sur vival in 33 pa tients from the group in ves -

ti gated by Begueret et al. [1] was 50 months, while 5-year

sur vival was noted in 31.6% of the pa tients. Sim i lar poor re -

sults are re ported by other in ves ti ga tors [2].
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