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IInnttrroodduuccttiioonn

Synovial sarcoma is a stromal tumor that usually
arises in adolescents and young adults from
preformed synovial structures near the joints of

the extremities. Ten percent of the cases arise from
soft tissues around the head, neck, thoracic or
abdominal wall, and retroperitoneum. It has been
reported as a primary tumor in the heart, lungs, kid-
neys, prostate, and other sporadic sites in the human
body.1 Only 12 reported cases were in the digestive
tract, and none of these was in the gastro-duodenal
region.2-3

The most distinctive feature of synovial sarcoma
is (X;18) translocation, which results in a SYT-SSX
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AAbbssttrraacctt
SSyynnoovviiaall ssaarrccoommaa ooff tthhee ddiiggeessttiivvee ttrraacctt iiss aann eexxttrreemmeellyy rraarree ttuummoorr.. OOnnllyy 1122

ccaasseess wweerree rreeppoorrtteedd;; nnoonnee ooff tthheessee wwaass iinn tthhee ggaassttrroodduuooddeennaall rreeggiioonn.. RRaaddiiaattiioonn
tthheerraappyy iiss wweellll kknnoowwnn ffoorr iittss lloonngg--tteerrmm ccaarrcciinnooggeenneessiiss,, eessppeecciiaallllyy ooff ssoofftt ttiissssuuee
ssaarrccoommaass.. OOnnllyy ffoouurr ccaasseess ooff rraaddiiaattiioonn--aassssoocciiaatteedd ssyynnoovviiaall ssaarrccoommaa hhaavvee bbeeeenn
rreeppoorrtteedd.. WWee rreeppoorrtt aa ccaassee ooff pprriimmaarryy ggaassttrroodduuooddeennaall ssyynnoovviiaall ssaarrccoommaa iinn aa 5544--
yyeeaarr--oolldd wwoommaann wwhhoo wwaass ttrreeaatteedd ffoorr HHooddggkkiinn’’ss llyymmpphhoommaa aatt aaggee 3355,, uussiinngg
eexxtteerrnnaall rraaddiiaattiioonn ttoo tthhee mmaannttllee ffiieelldd aanndd tthhee ppaarraaoorrttiicc ssttrriipp ((iinncclluuddiinngg aabbddoomm--
iinnaall ppaarraaaaoorrttiicc nnooddeess)).. SShhee pprreesseenntteedd wwiitthh eeppiiggaassttrriicc ppaaiinn aanndd sseennssaattiioonn ooff ffuullll--
nneessss,, aassssoocciiaatteedd wwiitthh lloossss ooff aappppeettiittee aanndd wweeiigghhtt.. AAnn uuppppeerr eennddoossccooppyy sshhoowweedd aa
ddiissttaall ggaassttrriicc mmaassss eexxtteennddiinngg ttoo tthhee ppoosstt--ppuullppaall dduuooddeennuumm;; aa ttiissssuuee bbiiooppssyy ooff tthhee
mmaassss sshhoowweedd mmoonnoopphhaassiicc ssyynnoovviiaall ssaarrccoommaa wwiitthh ppoossiittiivvee eeppiitthheelliiaall mmeemmbbrraannee
aannttiiggeenn ((EEMMAA)).. TThhee ddiiaaggnnoossiiss wwaass ccoonnffiirrmmeedd wwhheenn rreevveerrssee ttrraannssccrriippttaassee--ppoollyy--
mmeerraassee cchhaaiinn rreeaaccttiioonn ((RRTT--PPCCRR)) ddeemmoonnssttrraatteedd tthhee pprreesseennccee ooff aa SSYYTT--SSSSXX ffuussiioonn
ttrraannssccrriipptt.. SShhee uunnddeerrwweenntt ttoottaall dduuooddeenneeccttoommyy aanndd ppaarrttiiaall ggaassttrreeccttoommyy aanndd ggaass--
ttrroojjeejjuunnoossttoommyy.. AAfftteerr ssuurrggeerryy sshhee rreeggaaiinneedd hheerr aappppeettiittee aanndd ssttaarrtteedd ggaaiinniinngg
wweeiigghhtt.. SShhee hhaass bbeeeenn ssyymmppttoomm--ffrreeee ffoorr 77 mmoonntthhss aafftteerr tthhee ssuurrggeerryy..
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fusion gene. Among the immune-histopathological
markers, epithelial membrane antigen (EMA) is the
most specific for synovial sarcoma.4-10 Synovial sar-
coma seems to have a bad prognosis, with a 5-year
survival rate of 60%. It usually metastasizes to the
lungs, lymph nodes, and bone marrow. It is also
known to recur or metastasize after long remission
periods.4

Radiation therapy is well-known for its long-
term carcinogenesis, especially of soft tissue sarco-
mas, which occur in 0.1% of patients receiving radio-
therapy. Radiation-associated sarcomas include
fibrosarcoma, angiosarcoma, fibrous histocytoma,
osteosarcoma, and malignant peripheral nerve
sheets sarcomas.5 We report a case of radiation-asso-
ciated gastro-duodenal synovial sarcoma in a 54-
year-old woman who was treated at age 35 for stage
1 Hodgkin’s lymphoma. Four cases of radiation-asso-
ciated synovial sarcoma were previously reported.6-8

Three of these were in women6-7 and only one in a
man.8 Moreover, the male case diagnosis was not
confirmed by the presence of the epithelial mem-
brane antigen (EMA) in immune-histopathological
staining or t(X;18) in reverse transcriptase-poly-
merase chain reaction (RT-PCR). Further, the
amount of radiation therapy the male patient had
received was not documented. Including our patient,
there are four documented cases of radiation-associ-
ated synovial sarcomas in female patients and possi-
bly only one in a male patient. We  propose that gen-
der might have an effect on the risk of developing
radiation-associated synovial sarcoma, bearing in
mind that women have two X chromosomes.

CCaassee RReeppoorrtt
A 54-year-old woman known for hypertension

and peptic ulcer disease with a family history signif-
icant for Hodgkin’s lymphoma in a maternal aunt,
cancer of the larynx in a maternal aunt, and cancer
of the larynx in a maternal uncle. In September 1987,
at age 35, she was diagnosed with stage 1B nodular
sclerosing Hodgkin’s lymphoma, which presented as
a thymic mass causing recurrent chest pain. She
underwent a mediastinostomy with thymectomy,
followed by a 4000 cGy external radiation to the
mantle field (October 27 to November 23, 1987) and
3600 cGy to the paraaortic strip (including abdomi-
nal paraaortic nodes) in the period (December 10,
1987 to January 21, 1988). After that she remained

disease-free and was
followed with interval
chest X-rays and com-
puted tomography (CT)
scans. In November
2005, she was diagnosed
with stage 1 mucinous
ductal carcinoma of the
left breast. She was
treated with lumpecto-
my and 3400 cGy exter-
nal radiation using
standard mammo-site
technique to the left
breast over 5 days
(December 19-23, 2005).
Subsequently, she was
started on anastrozole.
In October 2006, she
presented with gnaw-
ing epigastric pain for 3
weeks, accompanied by
a sensation of fullness.
Her pain was nonradi-
ating and occurred 30
minutes to 2 hours after
meals with no associat-
ed nausea, vomiting,
hematemesis, or mele-
na. She lost her appetite
and 20 pounds in 2
months prior to this
presentation. Her
physical examination
revealed a moderately
built female in no
apparent distress.
There was no evidence

of pallor or lymphadenopathy. Cardiorespiratory
examination was normal, and her abdominal exami-
nation showed epigastric tenderness and no palpable
masses or evidence of organomegaly.

A CT scan of the chest showed radiation changes
in lung apices and evidence of sternotomy. A CT of
the abdomen and pelvis showed no evidence of duo-
denal or hepatic masses. PET-CT scan showed
increased metabolic activity at the gastroduodenal
junction (Figures 1, 2).  

An upper endoscopy showed a distal gastric mass

FFiigguurree 11.. PPEETT ssccaann sshhoowwiinngg
iinnccrreeaasseedd aaccttiivviittyy aatt tthhee
ggaassttrroo--dduuooddeennaall rreeggiioonn..
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extending to the postpulpal duodenum. The mass
measured 3 x 3.5 cm (Figure 3). A tissue biopsy of
the mass showed monophasic synovial sarcoma
with negative CD 117, CD34, desmin, S 100 and
smooth muscle actin. EMA was positive. The diag-
nosis was confirmed when RT-PCR demonstrated
the presence of a SYT-SSX fusion transcript result-
ing from t(X;18) translocation.

Subsequently, the patient underwent total duo-
denectomy and partial gastrectomy. The mass was
resected with a free margin. Grossly, the specimen
consisted of the duodenum and distal part of stom-
ach, with an off-white, firm, smooth, partially cir-
cumscribed mass measuring 3.5 x 3 x 1.5 cm at the
gastroduodenal junction. Part of the lesion showed
ulceration (Figure 4).

Hematoxin and eosin stain showed an ulcerated,
cellular mesenchymal neoplasm. The tumor
involved the luminal aspect extending into the
muscularis propria. The neoplastic cells were small
spindle cells forming solid sheets with focally myx-
oid stroma. Perivascular arrangement was also
noted. Mitotic activity was not high, but tumor
necrosis was present (Figure 5). 

After surgery the patient recovered reasonably.
She regained her appetite and started gaining
weight. After a second opinion the decision was
made to follow up the patient with interval CT scans
of the chest, abdomen, and pelvis without further
intervention, unless she developed recurrence or
metastasis. She is currently disease-free 7 months
after her surgical resection of the tumor. She
remains on anastrozole for her previously treated
breast cancer.

DDiissccuussssiioonn
Synovial sarcoma of the digestive tract is a rare

tumor. After searching the literature, we found only
12 reported cases, none of which was in the gastro-
duodenal junction. Ten of these cases were report-
ed in the esophagus, one was in the stomach,3 and
one in the jejunum.2

The main differential diagnosis for synovial sar-
coma of the digestive tract is benign and malignant
gastro-intestinal stromal tumor (GIST), the most
common mesenchymal malignancy of the digestive
tract.2 Sixty to seventy percent of GISTs are positive
for CD34, and 95% are positive for CD117 (Both of
these markers were negative in our case). GISTs are

FFiigguurree 22. PPEETT ssccaann sshhoowwiinngg iinnccrreeaasseedd aaccttiivviittyy aatt tthhee
ggaassttrroo--dduuooddeennaall rreeggiioonn..

FFiigguurree 33. UUppppeerr eennddoossccooppyy sshhoowwiinngg aa 33--ccmm xx 33..55--ccmm
nnoonnoobbssttrruuccttiivvee mmaassss iinn tthhee ggaassttrroo--dduuooddeennaall rreeggiioonn..
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more common in men and occur mostly in the stom-
ach. Synovial sarcoma of the gastrointestinal tract
could be more frequent than the reported cases.
Some of the cases could have been misdiagnosed as
GIST. In our case, the initial diagnosis was also
thought to be GIST before further analysis.

Radiation therapy is well known for its long-
term carcinogenesis, especially of soft tissue sarco-
mas. Radiation-associated tumors are defined as
tumors arising in a previously irradiated field after a
latency period of 2 or more years. They are histolog-
ically different from the irradiated tumor.
Radiation-associated sarcomas are more aggressive
than idiopathic sarcomas.9 The amount of radiation
received by patients with radiation-associated sar-
coma has been reported in the range of 1600-12,440
cGy in a total of 146 patients.9 Our patient had
received a total of 3,400 cGy to the paraortic strip.
The latency period ranged from 2 to 40 years. The
latency duration tends to be shorter with higher
doses of irradiation defined as 3,000-3,600.9 Four
cases of radiation-associated synovial sarcoma were
reported6-8 (Table 1). One occurred in a 34-year-old
woman,  27 years after radiation therapy for congen-
ital hemihypertrophy. The second case occurred in a
supraclavicular lymph node of a 42-year-old woman,
17 years after radiation for breast cancer. The third
case occurred in a 36-year-old woman, 8 years after
radiation therapy for Hodgkin’s lymphoma. And the
fourth case occurred in a 28-year-old man’s neck 14
years after radiation to his face and neck for acne.
Our patient’s development of synovial sarcoma in
the gastro-duodenal region appears to be related to
her history of irradiation. She has a strong personal
and family history of cancer; but her case fits all the
criteria to diagnose radiation-associated neoplasm
with latency period of more than 2 years, with proof
that the secondary neoplasm is histologically differ-
ent from the primary one, and the development of
the neoplasm in the previously irradiated field (She
received radiation to the paraaortic strip, which
involves the retroduodenal area). Further, the
amount of radiation therapy she had received was in
the range of radiation known to induce malignant
transformation. Moreover, our patient did not
receive chemotherapy.

Three patients6-7 diagnosed with radiation-asso-
ciated synovial sarcoma, along with our current
case, are women. All of them demonstrated the pres-

ence of the SYT-SSX fusion gene. In the only report-
ed case in a man,8 diagnosis was not confirmed by
RT-PCR and the amount of radiation received by that
patient was not documented. Since the involved
chromosomes in translocation t(X;18) are chromo-
some 18 and chromosome X, and by nature women
have two X chromosomes in every single cell,
females might be at a higher risk for developing
radiation-associated X chromosome related translo-
cations such as the one producing the SYT-SSX
fusion gene, causing synovial sarcoma.

FFiigguurree 44.. GGrroossss pphhoottooggrraapphh ooff ooffff--wwhhiittee,, ffiirrmm,,
ssmmooootthh,, ppaarrttiiaallllyy cciirrccuummssccrriibbeedd ssyynnoovviiaall ssaarrccoommaa
mmaassss.. 

FFiigguurree 55.. MMiiccrroossccooppiicc pphhoottooggrraapphh sshhoowwiinngg ssppiinnddllee
nneeooppllaassttiicc cceellllss ffoorrmmiinngg ssoolliidd sshheeeettss..
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AAuutthhoorr
GGeennddeerr
aanndd AAggee

SSyynnoovviiaall
SSaarrccoommaa
LLooccaattiioonn

IInnddiiccaattiioonn ffoorr
RRaaddiiootthheerraappyy

YYeeaarrss
aafftteerr
RRTT RRaaddiiaattiioonn TThheerraappyy DDoossee RRTT--PPCCRR

IImmmmuunnee--
hhiissttooppaatthhoollooggyy

Egger
et al6

Female,
42

Infracla-
vicular

Right breast
cancer

17 5,000 cGy  Right breast
5,200 cGy axillary lymph

nodes
4,700 cGy parastenal

lymph nodes

t(X;18) EMA +
CD99 +
CD117 +
CD34 -
Desmin -
S100 -

Egger
et al6

Female,
34

Left
hand

Hemihypetrophy      27 NA t(X;18) EMA +
CD99 +
CD117 +
CD34 -
Desmin -
S100 -

Van de 
Rijin
et al7

Female,
36

Infracla-
vicular

Hodgkin’s
lymphoma

8 3,300 cGy paraortic and
splenic  pedicle

4,400 cGy mantle field

t(X;18) EMA +
CD99 -
CD34 -
S100 +

Mischler
et al8

Male,
28

Neck Acne 14 NA NA NA

Current
case

Female,
54

Gastro-
duodenal

Hodgkin’s
lymphoma

19 4,000 cGY mantle field
3,600 cGy paraortic strip

t(X;18) EMA +
CD99 -
CD117 -
CD34 -
S100 -
Desmin -

TTaabbllee 11. Summary of reported cases of radiation-associated synovial sarcoma.

Note: NA: not available; RT: radiation therapy; RT-PCR: reverse transcriptase-polymerase chain reaction;
EMA: epithelial membrane protein.
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