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Abstract

Background : There were three difficult-to-diagnose fi-
brous tumors ; (l)synovial sarcoma (SS), (2)soli-
tary fibrous tumor (SFT), and (3) gastrointestinal
stromal tumor (GIST). These tumors could be dif-
ferentiated pathologically by the following three
viewpoints ; the clinical information especially
with respect to the favorable site of occurrence, the
characteristic immunostain, and the genetic analy-
sis. However, SS could arise in unusual sites and
the immunostain was sometimes useless because of
its low discriminating specificity. Consequently SS
could be differentiated from the other tumors only
by the genetic demonstration of synaptotagmin-
synovial sarcoma X breakpoint fused gene of t

(X;18) (pl1.2; qll.2) mutual translocation

(SYT-SSX fused gene), but then a problem was
left in the certainty of this genetic discrimination.
We experienced two non-SS cases positive for
SYT-SSX fused gene confirmed by the reverse
transcriptase-polymerase chain reaction (RT-PCR)
with formalin-fixed paraffin-embedded tissue sec-
tions (FFPE), and reported in this paper.

Case report: Case 1 : The pathology was SS of mono-
phasic fibrous type, which originated from lung of
an unusual site and diagnosed by the positive
imunostain  for epithelial membrane antigen

(EMA) and the positive SYT-SSX1fused gene.
Case 2, 3: They were identified respectively as se-
rosa-originating SFT and colon-originating GIST
by the positive immunostain for CD34 and CD117

(c-kit). Interestingly SYT-SSX1fused gene was
identified in both tumors as well as SS.

Conclusion : In the present study, we have demonstrated
that both SFT and GIST can also demonstrate SYT
-SSX fused gene regarded as the essential tumor
marker of SS, so that some of these tumors and SS
are reclassified into “the fibrous tumor group ex-
pressing SYT-SSX fused gene”, or “the SYT-SSX
fused gene related tumor.”
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Background

The rare undiagnosable fibrous tumors of border-
line malignancy consisted of SS, SFT (hemangiopericy-
toma, localized fibrous tumor, or fibrous mesothelioma as
a synonym), and GIST. These three tumors could be pa-
thologically differentiated by the favored site of localiza-
tion, the immunostain for CD34 and CD117, and SYT-
SSX fused gene (Table 2).

Although SS was often found in the orthopedic re-
gions, recent references revealed that SS could also de-
velop in several internal organs as an unusual origin. Im-
munohistochemically EMA, CD34, and CDI117 were
stainable in all tumors and their stainability was various
and weak for the definitive diagnosis (Table 2). In these
diagnostically troublesome tumors the genetic analysis be-
came the most reliable method, and we reexamined about
its differentiating efficacy in this report (1).

As to our materials and methods, neutral 10%
FFPE was used for immunostain and RT-PCR study. To-
tal ribonucleic acid (RNA) was collected by NucleoSpin®
RNA FFPE (Macherey-Nagel, Germany; provided by
Takara Bio Inc, Japan) and DNA was amplified by
PrimeScript® One Step RT-PCR Kit Ver. 2 (Takara Bio
Inc, Japan). The electrophoretic blotting size of final PCR
products was as follows : SYT-SSX of common type, 98
bp; SYT-SSXlof one subtype, 118 bp; and SYT-SSX2
of another subtype, 118 bp (1).
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Case report (Table 3)

Case 1 was 53 y/o female with left intrapulmonary
carcinoma. She was histologically diagnosed as synovial
sarcoma, monophasic type, on the basis of the presence of
a small focus of epithelial cells of biphasic type and fo-
cally positive EMA cells. SS was confirmed by positive
SYT-SSX immunofluorescence in situ hybridization

(FISH) study by the pathologic consultation of The Japa-
nese Society of Pathology (# 14-262, 2014/08/27). SYT-
SSX1fused gene was also positive in our RT-PCR study

(Figure 1).

Case 2 was 63 y/o female with huge spherical
mass on serosa involving omentum and mesocolica. She
was immunologically diagnosed as solitary fibrous tumor
by the positive CD34. Our RT-PCR study revealed SYT-
SSX1fused gene (Figure 2).

Case 3 was 81 y/o male with carcinoma of trans-
verse colon, protuberant-ulcerative tumor with well de-
marcated expansive growth. He was immunohistologically
diagnosed as malignant GIST because of positive CD34
and CDI117. Our RT-PCR study, furthermore, showed
SYT-SSX1fused gene (Figure 2).

Discussion

In the pathological differentiation among SS, SFT,
and GIST, the following clinical findings were important :
the site of origin, the immunostain for EMA, CD34 and
CD117, and the SYT-SSX fused gene (Table 2) (1).

“Synovial” of SS is a misnomer, because a devel-
opmental origin is unknown and a site of origin is unre-
lated to synovium. As to case 1 SS developed in lung,
which was an unusual site for SS. In these heterotopically
occuring SS the theoretically coexisting epithelial cells
were required to diagnose SS histologically even if there
were few cells among massive fibrous spindle cells. Al-
though positive EMA was the immunohistochemical evi-
dence of SS, the degree of positivity and its reliability of
positive judgment in non-epithelial spindle cells were
lower than that in epithelial cells. The pure fibrous mono-
phasic subtype of ectopic SS or the dedifferentiated sub-
type of SS was very difficult to diagnose immunologi-
cally, and both SFT and GIST could, furthermore, reveal
positive EMA like SS (2, 4). In those situations, the con-
firmation of SYT-SSX fused gene is necessary to diag-
nose SS pathologically.

Case 2 was diagnosed as SFT because of the sub-
serosal location as a favorable location and the strong im-
munostaining for CD34. Case 3 was diagnosed as GIST
because of the wall of digestive tract as a favorable loca-
tion and the strong immunostaining for CD34- and CD
117. The tumor-originating location was, however, often
ambiguous in extramural overgrowing tumors : the tumor
arising from external proper muscle close to subserosa
could not be correctly discriminated from the subserosal
tumor infiltrating into mural wall. CD34 could be shown
in SS as well as GIST and SFT(3). In an immunostaining

analysis the decreased staining for CD34 and CD117, fur-
thermore, disturbed confirming GIST and SFT tumors. In
those situations, the confirmation of SYT-SSX fused gene
for SS is useful to rule out SS(1). Because a reliability of
this genetic screening has been emphasized, the positive
tumors are automatically classified into SS. However, our
two cases of SFT and GIST also showed positive SYT-
SSX1 fused gene, and the positive cases suggested not
only SS but also other tumors. That being the case, the
confirmation of SYT-SSX1 fused gene was not the suffi-
cient evidence to diagnose SS pathologically.

SYT-SSX fused gene were not diagnostic in our
cases of SFT and GIST, so that the tumors with positive
SYT-SSX fused gene could be reclassified into “the
broader category including SS” or “the fibrous tumor
group expressing SYT-SSX fused gene” named after this
genetic feature.

Conclusion

SS is not a disease specialized in synovial tissue,
and the demonstration of SYT-SSX fused gene is not the
most reliable discriminating marker for SS. Both SS and a
part of SFT and GIST could be tentatively grouped to-
gether into “the fibrous tumor group expressing SYT-SSX
fused gene”, or “the SYT-SSX fused gene relating tu-
mor,” to remove a further meaningless discriminating ef-
fort.
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Figure 1. Electrophoresis of Case 1,
1 :SYT-SSX, 2: SYT-SSX1, 3:SYT-SSX2.
Lane 2 : SYT-SSX1 fused gene is confirmed in 118bp.
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Figure 2. Electrophoresis of Case 2 and 3,
4-6 : Case 2, 7-9: Case 3, 4, 7: SYT-SSX, 5, 7 : SYT-SSXI, 6, 9: SYT-SSX2.
Lane 5 and 8 : SYT-SSX1 fused gene is confirmed in 118bp.

Table 1. Abbreviation list

Japanese English Abbreviation
RILRYVETE—/NT 71 BIBAB A formalin—fixed paraffin—embedded tissue sections FFPE
HSin situnNATVFAE—av immunofluorescence in situ hybridization FISH
HIEEREES gastrointestinal stromal tumor GIST
) D, % 32) hematoxylin—eosin stain HE
BERE R AS— EHRIG reverse transcriptase—polymerase chain reaction RT-PCR
NS PR RE S solitary fibrous tumor SFT
BIEPIE synovial sarcoma SS
SYT-SSX@&BIZF t(X;18)(p11.2;q11.2) mutual translocation synaptotagmin— |SYT-SSX
synovial sarcoma X breakpoint fused gene fused gene

Table 2. Routine differential diagnosis based on references

pathologic diagnosis SS SFT GIST
synonym hemangiopericytoma, localized
fibrous tumor, fibrous
mesothelioma
suspicious origin unknown Interstitial cells in subserosal Interstitial cells of Cajal in
area proper muscle layer of
gastrointestinal wall
involved site favorable site of occurren{extremities visceral pleura, soft tissue digestive tract

unusual site of location

gastrointestinal tract,
head, heart, kidney, lung,
mediastinum, pleura,
prostate, retroperitoneum,
retropharynx,vulva,
stomach, vessel

adrenal gland, bone, breast,
central nervous system, eylid,
kidney, lacrimal gland, larynx,
liver, lung, mediastinum,
meninges, nasopharynx, oral
cavity, orbit, pancreas,
peritoneum, pleura, prostate,
renal pelvis, ureter,
retroperitoneum, salivary gland,
skin, spermatic cord, thorax,
thyroid, urinary bladder, uterus,

gallbladder, mesentery, omentum,
pancreas, pleura, prostate,
retroperitoneum, uterus, vulva

immunostain EMA ++ 50-100% — ()% — (wk
CD34 + <6% ++  90-100% ++  60-89%
CD117 (c—kit) + <10% — ++  90-100%
CD99 ++ 20-60% ++  90-100% + 89%
genetic study SYT-SSX fused gene ++ 60-100% — —

listed on the basis of Rosai J ed. Rosai and Ackerman’s Surgical Pathology. 10th ed. Edinburgh: Mosby Elsevier Health Science:
2011. and Pathology Outlines. Com (available from; URL: http://www.pathologyoutlines.com/)

% positivity rate regardless of its severity and reliablity

+ effective degree
* reference 2
*x reference 4
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Table 3. Case record

Two cases of solitary fibrous tumor and gastrointestinal stromal tumor with an unexpected expression of SYT-SSX fused gene as a specific marker for synovial sarcoma

case numbrer case 1 case 2 case 3

histogogical number 14-8975 15-4629 12-4179

age (years/old), sex 53 v/o, female 63 y/o, female 81 y/o, male

origin intrapulmonary serosa transverse colon
(omentum/mesocoli |(proper muscle layer
ca) and subserosa)

tumor size (cm) 5 22 8

macroscopy

expansive, nodular,
solid, hemorrhage,
necrosis

expansive, globular,
solid, degeneration

epansive, ulcerative,
endophytic, solid

HE stain

fibrous, spindle cell,
cell atypism: mild,
few small epithelial

fibrous, spindle cell,
cell atypism;
moderate

fibrous, spindle cell,
cell atypism:
moderate

mitotic counts/mm2

18

11

lymph node metastasis

+

distant metastasis

+: liver, peritoneum

immunostain myoglobin

desmin

HHF35

aSMA

S100

CD34

CD117
(c—kit)

ALK

CD68

HMB45

chromogr
anin A

EMA

+ few epithelial

cells

AE1/3

+ few epithelial
cells

CAMb.2

BerEP4

D2-40

WT1

calretinin

p63

CD99

p53

Ki67

+40%

bel-2

FISH SYT-SSX
fused

gene

genetic
study

+

RT-PCR |SYT-SSX
fused

gene

SSX1

SSX1

SSX1

final diagnosis

synoial sarcoma;
monophasic
fibrous>>biphasic

solitary fibrous
tumor, including
hemangiopericytoma

GIST, malignant
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