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ABSTRACT 

Synovial sarcoma is the fourth most common type of soft-tissue sarcoma 

(following undifferentiated pleomorphic sarcoma, liposarcoma, and 

rhabdomyosarcoma), and should be considered a high-grade neoplasm with a 

high number of local recurrences and late metastases. Synovial sarcoma 

predominantly occurs in adolescents and young adults, and typically arises 

near the joints of the lower extremity. However, this tumor can also occur at 

uncommon sites such as the abdominal wall, which is illustrated in this 

article. Furthermore, we reviewed the available literatures on the clinical, 

pathological and radiological appearances, as well as the current knowledge 

concerning treatment options and prognosis. 

 

 

 

 

CASE REPORT 
 

 

 

 

 

 

 

A 44-year-old woman with a blank medical history was 

referred to our outpatient clinic with a slowly growing 

palpable mass on the left side of the anterior abdominal wall, 

first noticed by the patient one year before. Computed 

tomography (CT) revealed a round, heterogeneously 

enhancing soft tissue mass with a small punctate peripheral 

calcification and a size of 6 x 5 x 6 centimetres (Figure 1).  At 

magnetic resonance (MR) imaging, the soft tissue mass had an 

inhomogeneous low to intermediate signal intensity on T1-

weighted images and an increased signal intensity on T2-

weighted images with a central hypointensity, compared to 

muscle signal intensity (Figures 2A-D).  After intravenous 

administration of Gadolinium, a heterogeneous enhancement 

pattern was observed (Figure 2E-H). Based on the patient / 

clinical characteristics and imaging findings, deep-seated 

fibromatosis and synovial sarcoma were the two most likely 

diagnoses. An ultrasound guided core biopsy (Figure 3) was 

performed which showed a synovial sarcoma with a 

t(X;18)(p11;q11) translocation, involving SYT-SSX1. Routine 

abdominal and chest CT revealed no metastases. She 

underwent a radical resection of the synovial sarcoma in the 

anterior abdominal wall including resection of the left rectus 

abdominis muscle, with reconstruction of the anterior 

abdominal wall using a mesh. Histopathologic examination of 

the resection specimen revealed a 7 centimetre biphasic 

synovial sarcoma with extensive necrosis (Figures 4A and 4B). 

The resection margins were negative. The postoperative period 

was uneventful and she was discharged after three days. One 

year postoperative, the condition is stable with no evidence of 

local tumor recurrence.   
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Etiology and demographics 

Synovial sarcomas account for approximately 8% of all 

primary soft-tissue malignancies worldwide. It is seen most 

frequently in adolescents and young adults [1,2]. The majority 

of tumors present at 15-40 years of age [1,2]. Men and women 

are affected equally, with no race or ethnic predilection [1,3]. 

Patients usually present with a palpable, slowly growing, 

sometimes painful soft-tissue mass. This gradual onset often 

causes a delay in diagnosis.  

 

Synovial sarcomas most often occur outside the joints, 

and histologically they do not resemble synovial structures. 

However, owing to the similarity between synovial sarcoma 

tumor cells and primitive synoviocytes, the term synovial 

sarcoma was introduced. In fact, synovial sarcomas derive 

from multipotent stem cells that are capable of differentiating 

into mesenchymal and/or epithelial structures [4].  

 

Histologically, three main subtypes have been described: 

biphasic, monophasic and poorly differentiated. Biphasic 

synovial sarcomas (20%-30% of cases) have an epithelial and 

a spindle cell component in varying proportions, and 

classically the epithelial cells form glands [4]. Monophasic 

synovial sarcomas (most common subtype: 50%-60%) are 

entirely composed of spindle cells [4]. In 15%-25% of 

synovial sarcomas, a poorly differentiated subtype is 

described, often with small blue round cell morphology and 

high mitotic activity [3]. Other characteristic pathologic 

features include intratumoral calcification or ossification, 

cystic changes, and necrosis [5]. Although synovial sarcomas 

can be graded according to mitotic index, necrosis, and tumor 

differentiation, it always should be considered a high-grade 

sarcoma [6]. In more than 90% of cases, synovial sarcomas 

contain the characteristic translocation t(X;18)(p11.2;q11.2), 

which involves the SYT gene on chromosome 18 and the SSX 

gene on the X chromosome (SSX1, SSX2, or SSX4). This can 

be identified using FISH or RT-PCR techniques [7]. SYT-

SSX1 fusion is present in almost two-thirds of cases, SYT-

SSX2 fusion in one-third of patients, whereas SYT-SSX4 

fusion is only present in very rare cases [8]. 

 

Clinical and imaging findings 

The most common primary site of synovial sarcoma is the 

extremities, with the lower extremity being most often 

affected, accounting for almost 70% of cases [5,6]. The single 

most frequent site of involvement is the popliteal fossa of the 

knee [3]. Rare locations include the head and neck (5%), trunk 

(8%), abdomen and retroperitoneum (7%) [6,7]. The incidence 

of synovial sarcomas located within the anterior abdominal 

wall is unknown, but it is a rare site [9].  

 

Conventional radiographs in synovial sarcoma patients 

can be normal, however, almost half of the cases show a 

nonspecific soft-tissue mass, and 20% show soft-tissue 

calcifications and/or bony erosion [10].  

 

At ultrasound, synovial sarcoma can appear as a solid 

hypoechoic soft-tissue mass or appears heterogeneous with 

more echoic areas and irregular margins, but this imaging 

modality is non-specific in distinguishing malignant features 

[11]. In addition, ultrasound is often used to guide histologic 

core biopsies. 

 

CT typically shows a heterogeneous, noninfiltrative, well-

circumscribed mass with attenuation values similar to or 

slightly lower than that of muscle. Punctate calcifications are 

seen at the periphery of the mass in up to 30% of synovial 

sarcomas. In addition, low-attenuation areas may be present, 

simulating cystic changes or (old) hematoma. After 

intravenous contrast administration, most cases show 

heterogeneous enhancement [11-13].  

 

MR imaging is the modality of choice for diagnosis of 

synovial sarcoma. The typical appearance of synovial sarcoma 

on T1-weighted spin-echo MR images is a heterogeneous 

multilobulated soft-tissue mass with signal intensity equal to or 

slightly higher than that of muscle (Figure 2A). On T2-

weighted spin-echo MR images, synovial sarcomas 

predominantly show prominent heterogeneity and high signal 

intensity (Figure 2B). Often, on T2-weighted images a triple 

signal pattern is present, consisting of intermixed areas of low, 

intermediate and high signal intensity (triple sign) [3,5,14,15]. 

Frequently, areas of haemorrhage, cystic changes, and fluid 

levels are present. MR imaging is also an excellent technique 

for assessment of local invasion (i.e. bone involvement, 

neurovascular encasement, and/or muscular invasion), thereby 

judging aggressiveness of the tumor and attributing to 

preoperative surgical planning. After intravenous injection of 

Gadolinium, a heterogeneous enhancement pattern is most 

often seen in synovial sarcomas [3].  

 

18F-fluorodeoxyglucose positron emission tomography 

(FDG-PET) uptake values in synovial sarcoma patients may be 

useful as a means to identify patients at high risk for poor 

outcome. A pretherapy standard uptake value greater than 4.35 

has been associated with high risk for developing local 

recurrences and metastatic disease [16]. 

 

Differential diagnoses 

When localized within the anterior abdominal wall in an 

adult female patient up to forty-five years of age, the presence 

of tiny calcifications at CT and intratumoral cystic changes at 

CT or MR imaging might differentiate synovial sarcoma from 

abdominal deep-seated fibromatosis [17]. This is another rare, 

locally aggressive soft-tissue tumor, however, without 

tendency to metastasize. Other entities to be considered in the 

differential diagnosis are hematoma (variable MR appearance 

according to the degradation of red blood cells, no significant 

contrast enhancement), injection granuloma (hypointense on 

T1 and variable appearance on T2 with adjacent soft-tissue 

changes and air), abdominal wall endometriosis (T1/T2 iso- / 

hyperintense, frequently enhancing after intravenous contrast 

administration), lymphoma (nonspecific imaging features), and 

abdominal wall abscess (collection with rim enhancement and 

high T2 signal intensity) [18]. Table 2 summarizes imaging 

characteristics of the differential diagnosis for synovial 

sarcoma of the anterior abdominal wall.  
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Treatment and prognosis 

Similar to the treatment of other soft-tissue sarcomas, 

local control of synovial sarcomas is primarily achieved by 

adequate surgical excision, consisting of en bloc resection of 

the tumor, its pseudocapsule, and a normal cuff of surrounding 

tissue of at least 1 centimetre [7]. Not removing an adequate 

rim of normal surrounding tissue has been associated with an 

increase in the risk of local recurrence by eightfold [19]. The 

role of adjuvant radiation therapy and chemotherapy remains 

controversial, as their influence on local control and overall 

survival is still unclear [19]. Adjuvant radiation therapy and 

chemotherapy is mostly offered to patients with marginally 

resected tumors or residual disease, thereby improving local 

control rate [7]. Chemotherapy as a primary treatment 

modality is mainly reserved for patients with metastatic 

disease, and improved disease-specific survival rates have 

been reported with ifosfamide-based regimens [6,20].  

 

Reported 5- and 10-year survival rates range from 56% to 

76%, and from 45% to 63%, respectively [19,21,22]. Synovial 

sarcoma is associated with local recurrence and distant 

metastases. Metastases occur in 50%-70% of cases, which are 

mainly located in the lungs, followed by regional lymph nodes 

[21]. Because local recurrences and metastatic disease in 

synovial sarcoma patients occur rather late, even after 5-10 

years, these patients should be followed for more than 10 years 

[21]. Many prognostic factors, such as patient age, tumor size, 

surgical margins, histological subtype, tumor grade, and fusion 

type, have been reported, however, only tumor size greater 

than 5 centimetres has consistently been associated with a 

negative outcome [21].  

 

Conclusion 

Synovial sarcoma is the fourth most common type of soft-

tissue sarcoma (following undifferentiated pleomorphic 

sarcoma, liposarcoma, and rhabdomyosarcoma), and should be 

considered a high-grade neoplasm. Synovial sarcoma 

predominantly occurs in adolescents and young adults, 

presenting as a slowly growing, large juxtaarticular mass in the 

lower extremity. Uncommon sites include the head and neck, 

trunk, abdomen and retroperitoneum. Histopathologically, 

most synovial sarcomas contain a characteristic translocation 

between chromosomes X and 18. MR imaging remains the 

optimal modality for diagnosis and staging. Best local control 

is achieved by radical surgical excision. Because of its 

tendency for late local recurrence and metastases, a follow-up 

period of at least 10 years seems reasonable. 

 

 

 

 

The anterior abdominal wall is an uncommon site of synovial 

sarcoma, which is the fourth most common type of soft-tissue 

sarcoma. MR imaging remains the optimal modality for 

diagnosis and staging, best local control is achieved by radical 

surgical excision, and because of its tendency for late local 

recurrence and metastases, a follow-up period of at least 10 

years seems reasonable. 
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Figure 1: Axial (A), coronal (B), sagittal (C) and axial magnified (D) contrast-enhanced CT image (168 mAs, 120 kV, 5 mm 

slice thickness, 106 ml Xenetix 300) of a synovial sarcoma in a 44-year-old woman located between the left rectus abdominis 

muscle and the aponeurosis of the transversus abdominis muscle, outside the peritoneal cavity (arrowheads).  

A round, heterogeneous enhancing, sharply marginated, soft tissue mass with a size of 6 x 5 x 6 centimetres is present. A small 

punctate calcification is visible in the periphery of the lesion (long arrow in Figure 1A). No metastases were present in the 

abdominal and thoracic cavity. 
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Figure 2: Synovial sarcoma in a 44-year-old woman located between the left rectus abdominis muscle and the aponeurosis of 

the transversus abdominis muscle, outside the peritoneal cavity. 

A: axial T1-weighted MR image (1.5T, TE 30, TR 500) shows a round soft-tissue mass with low to intermediate signal 

intensity, with diameters of 6 x 4 x 6 centimetres (arrowheads).  

B: on the axial T2-weighted MR image (1.5T, TE 90, TR 1500) the signal intensity is predominantly intermediate, with central 

hypointensity (*).  

C and D: axial magnification of the lesion at T1-weighted (C) and T2-weighted (D) MR imaging.  

E (axial), F (coronal), G (sagittal) and H (axial magnification) T1-weighted MR image after intravenous administration of 

Gadolinium (1.5T, TE 14, TR 560, 15 ml Dotarem): the soft-tissue mass shows heterogeneous enhancement with a fibrotic 

component in the cranial part of the lesion (*). 
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Etiology: In more than 90% of cases, synovial sarcomas contain the characteristic translocation 

t(X;18)(p11.2;q11.2) [7]. 

Incidence: Approximately 8% of all primary soft-tissue malignancies worldwide [1,2]. 

Gender ratio: Men and women are affected equally, with no race or ethnic predilection [1,3]. 

Age predilection: The majority of tumors present at 15-40 years of age [1,2]. 

Risk factors: No specific risk factors for synovial sarcoma have been reported. 

Treatment: Adequate surgical excision is the primary treatment [7]. The role of adjuvant radiation therapy and 

chemotherapy remains controversial [19]. 

Prognosis: Five- and 10-year survival rates range from 56% to 76%, and from 45% to 63%, respectively 

[19,21,22]. Metastases occur in 50%-70% of patients, mainly pulmonary and lymphatic [21]. 

Findings on imaging:  MR: heterogeneous multilobulated soft-tissue mass with muscle signal intensity on T1 and 

heterogeneous high signal intensity on T2-weighted images. Triple sign: intermixed areas of low, 

intermediate and high signal intensity. Areas of haemorrhage, cystic changes, and fluid levels. 

Heterogeneous enhancement pattern. [3,5,14,15]. 

 CT: heterogeneous, noninfiltrative, well-circumscribed, muscle attenuation, peripheral punctate 

calcifications, heterogeneous enhancement pattern. [11-13].  

 US: solid hypoechoic soft-tissue mass or heterogeneous with more echoic areas and irregular 

margins. Non-specific in distinguishing malignant features. [11]. 

 

Table 1: Summary table for synovial sarcoma of the anterior abdominal wall. 

 
 

Figure 3 (left): Ultrasound guided core 

biopsy (8 MHz, linear transducer) of a 

synovial sarcoma in a 44-year-old 

woman located between the left rectus 

abdominis muscle and the aponeurosis of 

the transversus abdominis muscle, 

outside the peritoneal cavity.  

A round, hypoechoic solid mass is 

visible (arrowheads) with several internal 

echoes. Color Doppler ultrasound 

revealed no internal vascularity. 
 

 
 

Figure 4: Synovial sarcoma in a 44-year-old woman located between the left rectus 

abdominis muscle and the aponeurosis of the transversus abdominis muscle, outside 

the peritoneal cavity. 

A: Photograph of the sectioned gross specimen shows the synovial sarcoma with 

solid components (*) and hemorrhage (H).  

B: Microscopically, a monotonous spindle cell lesion was seen with round to oval 

nuclei (hematoxylin and eosin stain, magnification 100x).   
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Entity US MRI CT 

Synovial sarcoma 

[3,5,11-15] 

 Solid hypoechoic soft-tissue 

mass or heterogeneous with 

more echoic areas and 

irregular margins 

 Nonspecific in distinguishing 

malignant features 

 Guidance of histologic core 

biopsies 

 T1: heterogeneous multilobulated soft-tissue 

mass with muscle signal intensity  

 T2: prominent heterogeneity and high signal 

intensity; triple sign:  intermixed areas of low, 

intermediate and high signal intensity 

 Areas of haemorrhage, cystic changes, and 

fluid levels 

 Heterogeneous enhancement pattern 

 Heterogeneous, 

noninfiltrative, well-

circumscribed, muscle 

attenuation 

 Peripheral punctate 

calcifications  

 Heterogeneous 

enhancement pattern 

Abdominal deep-seated 

fibromatosis (desmoid 

tumor) [17] 

 Homogeneous anechoic or 

hypoechoic mass 

 Variability depending on tumor stage 

 Heterogeneous soft-tissue mass with skeletal 

muscle signal intensity on T1-weighted 

images and fat signal intensity on T2 

 Malignant: areas of higher signal intensity 

than fat on T2 

 Variable tumor margins 

 Generally no cystic changes and no 

calcifications 

 Depending on 

composition 

 Hypo-, iso- or hyperdense 

compared to muscles 

 Homogeneous or 

heterogeneous 

 Variable degree of 

enhancement 

Hematoma [18]  Acute hematoma: 

hypoechoic, may resemble a 

cyst 

 Chronic hematoma: septa 

formation, calcification or 

solid mass 

 Variable according to the degradation of red 

blood cells 

 Acute hematoma higher T1 signal than 

muscle and hypointense on T2 

 No significant contrast enhancement 

 Higher attenuation than 

muscle 

Injection granuloma 

[18] 

Hyperechoic nodules with 

poorly defined margins 
 T1: hypointense 

 T2: hyperintense if the reaction is 

inflammatory, or hypointense if the reaction is 

fibrous 

 Fluid from subcutaneously injected 

medications 

 Nodules with poorly 

defined borders 

 Adjacent hazy soft-tissue 

changes 

 Adjacent air 

Abdominal wall 

endometriosis [18] 

Nonspecific  T1: iso- or mildly hyperintense to muscle 

 T2: iso- or hyperintense to muscle 

 Frequently enhancing after iv contrast agent 

 Subcutaneous, soft-tissue-

attenuation ovoid nodules 

 Frequently enhancing 

after iv contrast agent 

Lymphoma [18] Nonspecific Nonspecific Nonspecific 

Abscess [18]  Hypoechoic collection, 

mostly multiloculated 

 No vascularity within the 

collection 

 Echogenic, vascular rim  

 Rim enhancement 

 High T2 signal intensity, more heterogeneous 

with increasing amounts of internal necrosis, 

gas and proteinaceous debris 

 Rim enhancement 

 

Table 2: Differential diagnosis table for synovial sarcoma of the anterior abdominal wall. 

 

 

 

 

CT = Computed Tomography 

FDG-PET = 18f-Fluorodeoxyglucose Positron Emission 

Tomography 

FISH = Fluorescence In Situ Hybridization 

MR = Magnetic Resonance 

RT-PCR = Reverse Transcription Polymerase Chain Reaction 
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