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A b s t r a c t  A 57-year-old female patient with synovial 
sarcoma in her right foot had a chromosome abnormality 
defined as translocation (X; 18). The tumour was located 
in the subcutis, and histological investigation showed 
monophasic proliferation of oval to spindle-shaped cells 
with a fascicular arrangement lacking an epithelial com- 
ponent. Immunostaining disclosed no cytokeratin or epi- 
thelial membrane antigen in tumour cells. Karyotypic 
analysis revealed translocation (X; 18) in addition to oth- 
er nonspecific aberrations. Fluorescence in situ hybrid- 
ization was carried out on paraffin-embedded tissue, us- 
ing DNA probes for the centromeres of  chromosomes X 
and 18 with whole chromosome painting probes for X 
and 18. The free nuclei showed two signals at a rate of  
83-85% with the X and 18 centromeric probes, in con- 
trast to three signals at a rate of 68-70% with the X and 
18 painting probes. 

K e y  w o r d s  Synovial sarcoma • X; 18 translocation - 
Fluorescence in situ hybridization (FISH) • 
Paraffin-embedded tissue 

Introduction 

Synovial sarcoma is a highly malignant tumour, mainly 
occurring in adolescents and young adults [1]. Diagnosis 
of synovial sarcoma may pose a considerable challenge 
to the pathologist owing to the lack of an epithelial com- 
ponent. Additional diagnostic aids, such as histochemi- 
cal staining, electron microscopy or immunohistochem- 

istry, have been tried in cases with predominant mono- 
phasic features, in order to discriminate them from fibro- 
sarcoma, le iomyosarcoma and neurogenic tumours. 

A chromosome rearrangement, translocation 
(t(X;18)), has been reported in several cases of synovial 
sarcoma as a specific chromosomal abnormality [2-7], 
but it remains unclear whether this translocation is pres- 
ent in all cases and is thus useful for diagnosis. The 
breakpoints of t(X;18) have been defined as mapping to 
Xp l  1.2 and 18ql 1.2 [8-11]. We report a case of synovial 
sarcoma in which we investigated the occurrence of 
t(X;18) by both conventional cytogenetic analysis and 
fluorescence in situ hybridization (FISH) with chromo- 
some-specific DNA probes on nuclei isolated f rom par- 
affin-embedded sections. 

Case report 

The patient, a 57-year-old woman, had a soft, solid tumour on the 
inner side of the right foot, which had first been noticed in Novem- 
ber 1993. She was admitted to hospital because it was gradually in- 
creasing in size. A mass lesion was detected in the deep cutis of the 
inner side of the right foot on physical examination. Radiological 
examination revealed an ill-defined, homogeneous tumour shadow 
in the deep cutis on computerized tomography scan and magnetic 
resonance imaging examination (Fig. 1). Laboratory data were 
within normal limits. Needle biopsy was carried out to determine 
the histological type of the tumour and to decide on the best surgi- 
cal approach. Synovial sarcoma was suspected on the basis of the 
histological findings. The limb was amputated below the knee after 
preoperative chemotherapy. Since then (10 months to the time of 
writing), the patient has shown neither recurrence nor metastasis. 
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Materials and methods 

For light microscopy, paraffin sections were stained with periodic 
acid-Schiff (PAS), colloidal iron, Masson's trichrome and silver 
impregnation for reticulin in addition to haematoxylin and eosin 
stain. 

To eliminate other types of spindle cell sarcomas from the di- 
agnosis of synovial sarcoma, immunostaining was carried out on 
paraffin-embedded sections, employing the avidin-biotin peroxi- 
dase complex method after reaction with the following antibodies: 
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vimentin (monoclonal, 1:100, Dakopatts, Copenhagen, Denmark), 
S- 100 (polyclonal, 1:150, Dakopatts), desmin (monoclonal, 1:50, 
Nichirei, Tokyo), alpha smooth muscle actin (monoclonal, 1:50, 
Nichirei), and also cytokeratin (polyclonal, 1:50, Nichirei) and 
EMA (monoclonal, 1:50, Nichirei). 

FISH (fluorescence in situ hybridization) analysis was per- 
formed on formalin-fixed, paraffin-embedded tissue. The tissues 
were cut to a thickness of 50 gm from paraffin blocks and disag- 
gregated according to the method reported by Schutte et al. [12]. 
Biotinylated alpha satellite centromeric probes for chromosomes 
X and 18 (DXZ1, D18Z1), and whole chromosome painting 
probes (Coatasome X, Coatasome 18) were purchased from On- 
cor. Both probes and DNA of the tumour cell nuclei on the slides 
were denatured at 70-75°C for 3-10 rain, and hybridized at 37°C 
for 17 h. Detection and amplification were performed according to 
the manufacturer's instructions [13]. Hybridization signals were 
observed under a fluorescent microscope (Nikon, Tokyo, Japan) 
(Fig. 3). The number of signals in 100-200 nuclei was counted for 
evaluation of the possible translocation. 

Fresh turnout tissue was used for karyotypic analysis within 
30 rain after surgical removal. The tissue was cross-minced with 
opposing scalpel blades and disaggregated overnight in 200 U/ml 
collagenase solution (Sigma, St. Louis, Mo.) [14]. After short- 
term culture for 7 days, cells in metaphase were harvested. Chro- 
mosomes in G band were prepared according to conventional 
techniques and stained by the trypsin-Giemsa method [15]. Anal- 
ysis was conducted on appropriate numbers of cells in meta- 
phase. 

Results 

Pathological findings 

The tumour  measu red  2 x l . 5 x l . 5  cm, and appeared  as an 
i l l -def ined  mass  loca ted  in the subcut is  o f  the r ight  foot.  
I t  was ye l lowi sh -wh i t e  and soft wi th  a smal l  necrot ic  ar- 
ea  on its cut  surface.  

Fig. 1 A mass lesion in the subcutis of the inner side of the right 
foot was detected by MRI examination 

Mic roscop i c  f indings  

The  tumour  cons i s ted  ma in ly  of  a packed  cell  pro l i fe ra-  
t ion of  round  to p lump,  sp ind le - shaped  cel ls  in a some-  

Fig. 2 The tumour consisted 
mainly of a packed cell aggre- 
gate of round to plump spindle- 
shaped cells in a fasciculated 
arrangement lacking an epithe- 
lial component (/eft x 100, right 
x520) 



Table 1 FISH analysis of 
chromosome X and 18 
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Copy number of chromosome X Copy number of chromosome l 8 

0 1 2 3 4< 0 1 2 3 4_< 

Centoromeric probe 2 12 85 1 0 4 7 83 5 1 
Total probe 2 10 19 68 1 2 10 17 70 1 

Fig. 4 Karyotype shows t(X;18)(pll.2;ql 1.2). The a r r o w s  indi- 
cate translocation breakpoints on the rearranged chromosomes 

FISH analysis 

The cumulative results of FISH analysis are shown in 
Table 1. The nuclei showed two signals at a rate of 85% 
with the X chromosome centromeric probe and at 83% 
with the chromosome 18 centromeric probe. Three fluo- 
rescent signals with additional small signals were de- 
fined at 68% with the X chromosome painting probe 
and at 70% with the chromosome 18 painting probe 
(Fig. 3). 

Fig. 3-d Fluorescent signals of chromosomes X and 18. The cen- 
tromeric probes of a chromosome X and b chromosome 18 each 
showed two signals. The probes of e the entire chromosome X and 
el chromosome 18 each showed three painting signals 

what fasciculated arrangement. Mitotic cells were scat- 
tered abundantly throughout the tumour. Fine vascular 
channels were easily recognized in the stroma, but colla- 
gen fibers were rarely found with Masson's trichrome 
stain. There was neither an epithelial component forming 
glandular structure at any place in the tumour tissue nor 
a myxoid stroma on colloidal iron staining (Fig. 2). Elec- 
tron microscopy was performed on the tumour cells, 
showing fibroblastic features with well-developed rough 
endoplasmic reticulum, but neither microvilli nor a mi- 
crotubular structure. Immunostaining revealed positive 
reactivity for vimentin but was negative for EMA, cyto- 
keratin, S-100, desmin and alpha smooth muscle actin. 
Thus, the monophasic type of synovial sarcoma was 
strongly suggested by its location and the characteristics 
of the tumour cells negative for antibodies of differential 
antigens such as S-100, desmin and alpha smooth muscle 
actin. However, the final diagnosis remained uncertain 
after differentiation of the tumour from other soft-tissue 
sarcomas. 

Karyotypic analysis 

Cytogenetic abnormality was confirmed in a population 
of 40 cultured cells, which included 37 tumour cells with 
a specific karyotypic change of 44, X, t(X;18) 
(pl 1.2;ql 1.2), -9, +dic(9;?)(p22;?), del(11)(p11), -22, - 
22. This change is shown in Fig. 4, the arrows indicating 
translocation t(X; 18) breakpoints on the rearranged chro- 
mosomes. The remaining three turnout cells had other 
multiple changes. 

Discussion 

Synovial sarcoma accounts for 5-10% of all soft-tissue 
sarcomas and is characterized histologically as a bipha- 
sic tumour with distinct epithelial and spindle cells. It is 
difficult to distinguish from other spindle-cell sarcomas, 
such as fibrosarcoma, leiomyosarcoma and neurogenic 
tumours, even with the help of electron microscopy and 
immunohistochemistry, when there is a monophasic 
spindle cell proliferation. However, several studies on 
synovial sarcoma indicate a characteristic chromosome 
rearrangement defined as a specific translocation, 
t(X;18)(pl 1.2;ql 1.2) [16]. 

Our case was strongly suspected to be synovial sarco- 
ma, but the tumour showed no histological evidence to 
distinguish it from other spindle-cell sarcomas; it 
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showed a monophasic proliferation of spindle-shaped 
cells lacking a glandular pattern. In addition, immuno- 
staining for EMA and cytokeratin was negative. This 
raised the possibility of  fibrosarcoma. FISH analysis, 
however, revealed two signals at a rate of  85% and at 
83% with the chromosome X and chromosome 18 cen- 
tromeric probes, while an additional small signal to large 
and small signals was observed at 68% and at 70%, re- 
spectively, with the chromosome X and chromosome 18 
painting probes. These findings indicate the occurrence 
of the chromosomal aberration, translocation (X;18), 
which is known to be present preferentially in synovial 
sarcoma [2-7]. This translocation was further confirmed 
by karyotypic analysis of  the tumour cells in metaphase. 

Translocation between X and 18 has very occasional- 
ly been found in other tumours originally diagnosed as 
f ibrosarcoma [17] and malignant fibrous histiocytoma 
[7]. Cin et al. [18J suggested that these two cases might 
represent histological variations of  synovial sarcoma. 

FISH with chromosome-specif ic DNA probes was de- 
veloped by Lee et al. [19]. This technique can detect 
chromosomal aberrations on paraffin-embedded tissues, 
allowing screening for specific chromosomal rearrange- 
ments in synovial sarcoma as well as in other histologi- 
cal types of  sarcomas, using a wide panel of  DNA 
probes. 

We detected the X; 18 translocation in this case by two 
different methods: FISH analysis with chromosome-spe-  
cific DNA probes and karyotypic detection in metaphase 
preparations of  the fresh tumour cells. It is our conclu- 
sion that the final diagnosis of  this tumour should be giv- 
en as monophasic type of synovial sarcoma, and that the 
FISH technique is suitable for analysis in tumour cells 
from paraffin-embedded tissues. It is a useful aid to cor- 
rect diagnosis of  synovial sarcoma. 
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