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Abstract A 42-year-old Japanese woman complained of

upper abdominal pain. Endoscopic examination demon-

strated an elevated lesion in the body of the stomach, and a

biopsy specimen demonstrated proliferation of atypical

spindle cells. She underwent partial gastrectomy; the

resected tumor measured 3.5 9 2.8 9 1.2 cm in size.

Histological examination disclosed the haphazard prolif-

eration of spindle cells in the mucosa mixed with less

prominent epithelioglandular component. The spindle cells

were positive for cytokeratin, vimentin, EMA and CD99,

but not for KIT, DOG1, desmin or S100. Reverse tran-

scription-polymerase chain reaction using paraffin sections

amplified a SYT-SSX1 chimera transcript. A diagnosis of

synovial sarcoma was made. There has been no sign of

recurrence or metastasis for 6 years after the operation.

Synovial sarcoma in the stomach is very rare. Since dif-

ferential diagnosis of synovial sarcoma from carcinosar-

coma and mesenchymal tumors is critical for the treatment

and prediction of prognosis, accurate diagnosis with

molecular analysis is essential.
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Introduction

Synovial sarcoma is a mesenchymal tumor of unknown

origin [1]. The tumor is characterized by a variable

degree of epithelial differentiation and by translocation t

(X;18) (p11;q11) forming a characteristic SYT-SSX

chimera gene. The tumor develops mainly in the

extremities of young adults, but exceptionally in the

gastrointestinal (GI) tract. Correct diagnosis is crucial

for the appropriate treatment and prediction of progno-

sis. Here, we report a case of primary synovial sarcoma

arising in the stomach.

Case report

A 42-year-old Japanese woman complained of upper

abdominal pain. She had no remarkable past medical or

family history. Her laboratory data showed anemia, and the

serum levels of CEA and CA19-9 were within normal

limits. Endoscopic examination revealed an elevated lesion

in the body of the stomach (Fig. 1a). The surface of the

tumor was covered with normal mucosa, on the top of

which ulcer was noted (Fig. 1b). Abdominal computed

tomography (CT) showed an elevated lesion protruding

into the luminal side of the stomach (Fig. 1c). The tumor

was confined to the mucosa, and no tumor was detected in

the serosa. There was no focus of metastasis to lymph

nodes or to the liver. Endoscopic biopsy revealed the

proliferation of spindle cells in the propria, suggesting

poorly differentiated adenocarcinoma and carcinosarcoma

of the stomach. The patient underwent partial gastrectomy.

Through the pathological examination and molecular

analysis, a diagnosis of synovial sarcoma was made. The

patient received no adjuvant therapy, and there has been no
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evidence of local recurrence (Fig. 1d) or distant metastasis

for 6 years after the operation.

Pathological findings

The resected tumor was 3.5 9 2.8 9 1.2 cm in size

(Fig. 2a). Histological examination showed that the tumor

was confined from the propria of the mucosa to the sub-

mucosal layer of the gastric wall. The surface of the tumor

was ulcerated (Fig. 2b). The tumor was composed of

bundles of spindle cells with slightly swollen nuclei, and

the spindle cells infiltrated into the propria (Fig. 2c). In

most areas of the tumor, the spindle cells proliferated

monotonously (Fig. 2d), and glandular structures com-

posed of epithelioid cells with atypical nuclei were sparsely

mixed (Fig. 2e). There was no apparent chondroid, osteoid

or muscular component. Vascular and perineurial invasion

was not found. Mitotic count was 2 in 10 high power fields

(HPFs). Margins of the resected tumor were negative.

Immunostaining was done on the 4-lm-thick paraffin

sections by Ventana GX System (Roche Diagnostics KK,

Tokyo, Japan). The antibodies used in this study and the

results are summarized in Table 1. The spindle cells

showed focal positive reaction for cytokeratin (Fig. 2f),

and epithelioid cells with glandular structure also showed

positive reaction (Fig. 2g). Spindle cells showed positive

reactions for EMA, Bcl2 and CD99 (Fig. 2h). No positive

reaction was found with other antibodies (Table 1). The

Ki67 index was calculated as *20 % (Fig. 2i).

Molecular analysis

The SYT-SSX chimera transcript was analyzed by reverse

transcription (RT)-polymerase chain reaction (PCR) using

total RNA extracted from paraffin sections. As a control

case, gastric adenocarcinoma was used. Total RNA was

extracted using RNeasy FFPE Kit (Qiagen, KK, Tokyo,

Japan). Briefly, two paraffin sections of the tumors were

deparaffinized and transferred to 1.5 ml tubes. The tissues

were digested with proteinase K solution, and total RNA

was extracted with a spin column according to the pro-

tocol recommended by the manufacturer. Complementary

DNA (cDNA) was synthesized from 1 lg total RNA by

RT using the SuperScript III First Strand cDNA Synthesis

System (Invitrogen Corp., Tokyo, Japan). A non-RT

sample was prepared in the same way except that the

reaction was done without reverse transcriptase. The SYT-

SSX chimera transcript was amplified by PCR using

primers SYT: 50-CAG CAG AGG CCT TAT GGA TAT

GA-30 and SSX: 50-TCA TTT TGT GGG CCA GAT GC-

30, which were reported by Guillou [2]. cDNA transcribed

from 100 ng total RNA and non-RT sample was used as a

Fig. 1 Endoscopic features of

the gastric tumor. a Lateral view

of the gastric tumor. b The

surface of the top of the tumor

was ulcerated. c Abdominal CT.

The elevated lesion of the

stomach is indicated by

arrowheads. d There was no

local recurrence in the stomach

on the follow-up endoscopy
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template. The amplified product was electrophoresed in

Agilent 2100 Bioanalyzer (Agilent Technologies, Inc.,

Yokohama, Japan). The PCR product was subcloned into

pCRII vector (Invitrogen Corp.) and sequenced using a

BigDye Terminator Cycle Sequencing Kit (Applied Bio-

systems, Inc., Tokyo, Japan).

A single amplified product was obtained in the RT

sample of the current case (Fig. 3a). No amplification was

observed in the non-RT sample of the current case, and in

RT and non-RT samples of gastric adenocarcinoma.

Sequencing of the subcloned fragment revealed that the

product was 101 base pairs in length, and sequencing of the

product determined that the product is a chimera transcript

of SYT and SSX1 genes (Fig. 3b).

Discussion

The current case presented a localized elevated lesion of

the gastric mucosa, resembling a submucosal tumor (SMT).

Fig. 2 Pathological features of

the gastric tumor. a The loupe

image of the resected tumor.

b The surface of the tumor was

ulcerated. c The tumor cells

infiltrated into the propria.

d Sheet-like proliferation of

spindle cells. e Glandular

structure with atypical cells was

also observed. f, g Positive

immunostaining for cytokeratin

(AE1/AE3) in spindle cells

(f) and epithelioid cells with

glandular structure (g).

h Spindle cells showed strong

positive reaction for CD99. i Ki-

67 index was *20 %. (c 940,

d 9100, d–i 9200)
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The tumor was mainly located in the mucosa and submu-

cosa, and invasion beyond the muscular layer was not

found. Histologically, the tumor was composed of spindle

cells, which showed positive reactions for cytokeratin,

EMA and CD99. The final diagnosis of synovial sarcoma

was obtained by the demonstration of a chimera transcript

of SYT-SSX1 by RT-PCR using paraffin sections.

Primary synovial sarcoma is rare in the stomach. To

date, only 13 cases have been reported in the English-

language literature (Table 2); [3–5]. This is the first report

of a Japanese case of primary gastric synovial sarcoma.

Among the 14 reported cases, there were 5 males and 9

females. The ages ranged from 29 to 68 years, and the

mean is 50 years. The cases followed a favorable clinical

course. Most of the cases were monophasic subtype, and

foci of poorly differentiated component were noted in two

cases [3, 4]. Definitive diagnosis was obtained by intensive

immunohistochemical studies and molecular analyses

using fluorescence in-situ hybridization (FISH) and RT-

PCR [3–5].

The spindle cell growth in the gastric wall in our case

resembled those of other SMTs arising in the stomach, such

as gastrointestinal stromal tumor (GIST), leiomyoma, lei-

omyosarcoma and Schwannoma. A careful differential

diagnosis was thus required. In the current case, the spindle

cells were negative for the markers of other mesenchymal

tumors (Table 1). In contrast, they showed positive for

cytokeratin and EMA, as did epithelioid cells with glan-

dular structure, reminiscent of the pathological features of

carcinosarcoma.

Carcinosarcoma comprises two subtypes: true carcino-

sarcoma and ‘‘so-called’’ carcinosarcoma. True carcino-

sarcoma refers a tumor mixed with adenocarcinoma and

sarcomatous components with chondroid, osteoid and

muscular differentiations. So-called carcinosarcoma is a

tumor composed of a bland growth of spindle cells. It

should be noted that the most of the reported cases of

synovial sarcoma in the stomach exhibited a monophasic

pattern (Table 2); [3–5]. The differential diagnosis of

synovial sarcoma from so-called carcinosarcoma is thus

essential. Cytokeratin and EMA can be positive in either

tumor. Immunostaining for CD99 may be useful. The

positive reaction for CD99 is a characteristic feature of

synovial sarcoma in the soft tissues, as documented in the

previous two cases of gastric synovial sarcoma [4, 5] and in

the current case.

Molecular analysis is indispensable for confirming a

diagnosis of synovial sarcoma. Translocation of chromo-

somes t(X;18) gives rise to a SYT-SSX chimera transcript,

which is detected exclusively in synovial sarcoma [6]. For

the detection of this gene, FISH and RT-PCR are fre-

quently applied to paraffin sections. In the current case, we

were able to identify the genetic alteration by RT-PCR, and

the fusion of SYT and SSX1 was confirmed by sequencing.

In the previous studies, 4 cases had SYT-SSX1 and 4 cases

had SYT-SSX2 chimera transcript [4, 5]. It was reported that

the epithelial differentiation is more prominent and

metastasis is more frequent in the synovial sarcomas of the

soft tissue with SYT-SSX1 [7]. The clinical significance of

Table 1 Antibodies used in immunohistochemistry and results

Antibody to Clone Source Dilution Result

Pancytokeratin AE1/AE3 Dako Japan 1:100 ?

EMA E29 Dako Japan 1:100 ?

Vimentin V9 Dako Japan 1:300 ?

CD99 Dako Japan 1:200 ?

Bcl2 124 Dako Japan 1:50 ?

KIT Dako Japan 1:300 –

DOG1 Nichirei, KK Prediluted –

CD34 QBEnd/10 Ventana Prediluted –

Desmin D33 Dako Japan 1:30 –

SMA 1A4 Dako Japan 1:100 –

S100 Dako Japan 1:500 –

Ki67 MIB1 Dako Japan 1:50 20 %

EMA epithelial membrane antigen, SMA smooth muscle actin

Fig. 3 Molecular analysis. a RT-PCR of SYT-SSX. bps base pairs,

NC negative control, RT reverse transcription, NRT non-reverse

transcription. Control was gastric adenocarcinoma. b A part of the

sequence of subcloned PCR product. Sequencing of the product

revealed chimera transcript of SYT-SSX1
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the genetic alterations of the primary gastric synovial sar-

coma needs to be elucidated.

Compared to gastric carcinosarcoma [8, 9], synovial

sarcoma affects slightly younger people. While male

predominance was reported in carcinosarcoma, female

predominance is noted in gastric synovial sarcoma

(Table 2); [3–5]. Primary gastric synovial sarcoma fol-

lows a favorable course. On the other hand, prognosis of

carcinosarcoma is poor, and approximately half of the

patients died within 6 months [9]. Among these, there

are a couple of cases with a relatively favorable prog-

nosis [8, 10]. Although early surgical treatment is

essential for better prognosis, it is speculated that some

primary gastric synovial sarcoma might have been

diagnosed as carcinosarcoma. Accurate distinction

between synovial sarcoma and carcinosarcoma is nec-

essary for the determination of postoperative treatment

and prediction of prognosis.

The histological prognostic factors of synovial sarcoma

of the stomach are not yet known. Although the number of

cases of primary gastric synovial sarcoma is limited, their

histology is not different from those in the soft tissue. It

was reported that patients with tumor \5 cm in size, \10

mitoses in 1.7 mm2 and without necrosis follow a favor-

able course in cases of synovial sarcoma of soft tissue [11].

Similarly, in primary gastric synovial sarcoma, four out of

six patients with tumor[5 cm in diameter recurred or died

of the disease (Table 2). Mitotic count varied widely from

case to case [4, 5]. Two patients with poorly differentiated

component died of metastatic disease [3, 4]. It was also

reported that vascular invasion and perineurial invasion

could be a risk factor for recurrence and metastasis of

synovial sarcoma of soft tissue. Hence, pathological diag-

nosis of primary gastric synovial sarcoma should include

the size, mitotic count, the presence or absence of necrosis

and poorly differentiated component, vascular and peri-

neurial invasions and the presence or absence of tumors

cells at the margin. The risk factors should be validated by

accumulating cases.

Conflict of interest The authors declare that they have no conflicts

of interest.

Table 2 Reported cases of primary gastric synovial sarcoma

Case Age/sex Location Size (cm) Histology Treatment Outcome

1 67/F Body-Antrum 0.8 Monophasic fibrous Partial gastrectomy ANED, 12 mo

2 49/M Body 2 Monophasic fibrous,

with poorly

differentiated component

Segmental/wedge

resection

Omental metastasis

DOD, 29 mo

3 68/F Body 2 Monophasic fibrous Wedge resection ANED, 22 mo

4 29/M Body 2.8 Monophasic fibrous Partial gastrectomy ANED, 224 mo

5 54/F Antrum 3 Monophasic fibrous Antrectomy/

gastroduodenal

resection

nd

6 58/F Body 3 Monophasic fibrous Wedge resection ANED, 21 mo

7 37/F Fundus 4 Monophasic fibrous Partial gastrectomy Local recurrence DOC,

48 mo

8 47/M EGJ 5.2 Biphasic Gastrectomy/ partial

esophagectomy

ANED, 21 mo

9 50/M Fundus 6 Monophasic fibrous Resection ?

Chemotherapy

Alive with recurrence

6 mo

10 38/F Body 7.2 Monophasic Wedge resection ?

chemotherapy

Liver metastasis, Alive

with recurrence, 6 mo

11 42/M Body 8 Biphasic Partial gastrectomy

?chemotherapy

DOD, 25 mo

12 66/F Fundus 15 Monophasic fibrous Gastrectomy/ partial

esophagectomy

Lost to follow-up

13 55/F Antrum 16 Monophasic, focally biphasic,

with poorly differentiated

component

Hemigastrectomy Liver metastasis DOD,

6 mo

Current case 46/F Body 3 Monophasic Partial gastrectomy ANED

Case 1–7, 9, 11, 12 [4]; Case 8, 13, [3]; Case 10, [5]

F female, M male, EGJ esophagogastric junction, ANED alive with no evidence of disease, DOC died of other cause, DOD died of disease, mo

months, nd not described
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