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CASE SUMMARY
A 26-year-old male presented 

with complaints of pain and swell-
ing in the right lower thigh lasting a 
month. A mass lesion was detected in 
the posteromedial aspect of the lower 
thigh on magnetic resonance imaging 
(MRI). A biopsy followed by histo-
pathological analysis confirmed the 
diagnosis suggested by the MRI. Neo-
adjuvant chemotherapy with doxorubi-
cin and ifosfamide was administered. 
A follow-up MRI after 6 cycles of 
chemotherapy showed a remarkable 
reduction in the tumor size.

DIAGNOSIS
Synovial sarcoma
Differential diagnosis: Malignant 

fibrous histocytoma, fibrosarcoma, 
liposarcoma, osteosarcoma, and chon-
drosarcoma.

IMAGING FINDINGS
The coronal proton density fat-

saturated (PDFS) MR sequence (Fig-
ure 1) reveals a large mass lesion in 
the postero-medial region of the right 
lower thigh, measuring about 15 × 10 
× 7 cm. The mass shows multilocular 
cystic areas, which appear hyperin-
tense on T2-weighted (T2W) (Figure 2) 
and PDFS (Figure 1) sequences, along 
with solid components that appear 

hypointense and isointense on T2W 
sequence (Figure 2). Some of the cys-
tic areas reveal hyperintense signal on 
T1-weighted (T1W) sequence (Figure 
3), suggestive of the presence of hemor-
rhagic foci. The axial PDFS sequence 
(Figure 4) reveals fluid-fluid levels in 
some of the cystic areas. The mass is 
located deep to the vastus medialis and 
hamstring muscles, abutting the distal 
femoral diaphysis without any signal 

abnormality in the bone, as seen on the 
axial PDFS sequence (Figure 4). The 
follow-up MRI after 6 cycles of chemo-
therapy showed remarkable reduction 
in tumor size, as seen on the axial PDFS 
sequence (Figure 5).

DISCUSSION
Synovial sarcoma is one of the most 

common soft-tissue tumors in ado-
lescents and young adults. The tumor 
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FIGURE 1. The T2W sagittal image shows 
areas of high, intermediate, and low signal 
intensity (triple sign).

FIGURE 2. The PDFS coronal image 
shows multilocular cystic areas within the 
mass (bowl of grapes sign).
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usually develops in the first 3 decades 
of life. Though the most common site 
of occurrence is around the knee joint, 
it can involve any part of appendicular 
skeleton. Other rarer sites of involve-
ment include the head and neck region 
and the chest wall. 

The origin of synovial sarcoma is 
unclear. The name ‘synovial sarcoma’ 
was coined because of the micro-
scopic similarity of some tumors to 
synovium and their propensity to arise 
near joints. However, the actual cells 
from which the tumor develops are 
unknown and not necessarily syno-
vial. A neurologic origin has been sug-
gested.1 A histologic resemblance has 
been found between the neural cells 
of malignant peripheral nerve sheath 
tumor and synovial cell sarcoma.1 
The pathophysiology involves a gene 
translocation abnormality t(X;18) 
(p11.2;q11.2).2

Synovial sarcoma is graded using 
the widely accepted grading scheme 
for all sarcomas, the FNCLCC (French 
Federation Nationale des Centres de 

Lutte Contre le Cancer) scheme, which 
uses a combined score from 3 separate 
parameters, including degree of differ-
entiation, mitotic activity, and necrosis. 
Both biphasic and monophasic synovial 
sarcomas are usually intermediate grade 
(grade 2/3); however, both types can 
be high grade (grade 3/3).3 Poorly dif-
ferentiated synovial sarcomas are high-
grade tumors.

Though plain radiographs and 
CT may aid in the diagnosis, MRI is 
the imaging modality of choice for 
evaluating soft-tissue sarcomas. Stag-
ing requires local imaging with MRI, 
whereas the likely site of distant spread 
(the lungs) can be evaluated with CT. 
Though not very specific, a combi-
nation of the following signs in an 
appropriate clinical setting (young 
age, juxta-articular location) suggest a 
diagnosis of synovial sarcoma on MR 
imaging: 4,5

Triple sign – Areas of high, interme-
diate, and low signal intensity on T2W 
images. The appearance is presum-
ably the result of the mixture of solid 

cellular elements (intermediate sig-
nal intensity), hemorrhage or necrosis 
(high signal intensity), and calcified or 
fibrotic collagenized regions (low sig-
nal intensity). The triple sign has been 
described as occurring in 35% to 57% 
of cases in larger series.4.5 However, 
the triple sign is also seen in other soft-
tissue neoplasms, particularly in malig-
nant fibrous histiocytoma; and hence it 
is not specific for synovial sarcoma.

Bowl of grapes sign — The clus-
tering of largely cystic areas creates a 
bowl of grapes appearance. 

Fluid – fluid levels  — Intra-
tumoral hemorrhage is responsible for 
fluid levels. Fluid levels have been 
described in 10% to 25% of synovial 
sarcomas in several series.4

A large tumor size ( ≥ 5 cm) has been 
consistently proven to be associated with 
development of distant metastasis and 
decreased disease-specific survival.6 
Other indicators of poor prognosis 
include tumor location in the trunk or 
head and neck, older patients, cystic 
/ hemorrhagic components, marked  

FIGURE 3. The PDFS axial 
image shows fluid-fluid levels 
within some of the cystic areas.

FIGURE 4. Areas of intratumoral hemorrhage 
show hyperintense signal on T1W coronal 
image.

FIGURE 5. Follow-up MRI after 6 cycles of chemother-
apy showed remarkable reduction in tumor size, as seen 
on this PDFS axial image.
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heterogeneity, and histologic features, 
suggesting a high-grade tumor.6,7

Many studies have shown neoad-
juvant chemotherapy (doxorubicin, 
ifosfamide, and mensa) to improve 
disease-specific survival, particularly 
in patients with extremity tumors of 
a large size (> 5 cm).6,7,8 Though neo-
adjuvant radiotherapy is proposed in 
some cases to reduce tumor size, it is 
associated with an increased rate of 
wound problems. Surgery is the main-
stay of treatment. A tumor-free mar-
gin of 1 cm to 3 cm is recommended.9 
MRI is extremely helpful in preopera-
tive planning of tumor excision. Post-
operative radiation therapy is usually 
required, particularly if the margins are 
close to vital neurovascular structures. 
The most common radiotherapy is 
external-beam radiation directed at the 
tumor site, including a margin of sur-
rounding normal tissue.

CONCLUSION
In conclusion, synovial sarcoma is 

an aggressive tumor and one of the most 
common soft-tissue neoplasms, which 
occur in the first 3 decades of life. It has 
a propensity to involve juxta-articular 
regions. A large tumor size at the time of 
diagnosis indicates poor prognosis. MRI 
is the imaging modality of choice in the 
preoperative evaluation of these lesions. 
Neoadjuvant chemotherapy has been 
found to improve disease-specific sur-
vival in some patient groups; particularly 
those with large-sized extremity tumors. 
Surgery is the mainstay of treatment.  
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