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a b s t r a c t 

Synovial sarcoma, a rare malignant neoplasm with a poor prognosis, accounts for approx- 

imately 5%-10% of all primary soft-tissue malignancies worldwide. Typically affecting ado- 

lescents and young adults, it primarily manifests near the joints of the lower extremities. 

This study aimed to demonstrate that this tumor can also affect the prevertebral space. A 

32-year-old male patient presented at our outpatient clinic with a 2-month history of upper 

limb numbness and a 1-month complaint of palpable neck mass. Imaging studies revealed 

a bulky, lobulated, and heterogeneous mass exhibiting heterogeneous enhancement. Fur- 

thermore, the mass caused expansion of the neuroforamen in the neck, initially suggesting 

a diagnosis of malignant schwannoma. However, a histopathologic examination suggested 

synovial sarcoma. The article provided a comprehensive review of the clinical, pathologi- 

cal, and radiological features of this condition. Additionally, it explored current treatment 

options and prognoses by referencing relevant literature. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

Introduction 

Synovial sarcoma is a rare soft-tissue malignancy with un-
certain differentiation that infrequently affects the head and
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Fig. 1 – Anteroposterior (A) and lateral (B) radiographs of a 32-year-old male patient diagnosed with synovial sarcoma in the 
retropharyngeal space. (A) showed a large mass in the neck. (B) showed a large mass in the prevertebral space with the fifth 

cervical spine pathological fracture (black arrow). Thyrohyoid bone and trachea moved forward under compression (white 
arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

optimal approach involves radical excision with clear margins
and a follow-up period exceeding 10 years. The article aimed
to provide a comprehensive overview of the clinical, patho-
logical, and radiological characteristics of synovial sarcoma
and its current treatment options and prognoses. 

Case report 

A previously untreated 32-year-old man presented at our out-
patient clinic with a 2-month history of upper limb numbness
and a one-month complaint of a palpable neck mass. The
cervical spine radiograph indicated a substantial prevertebral
mass and a pathological fracture of the fifth vertebral body.
The mass caused compression and displacement of the
thyrohyoid bone and trachea ( Figs. 1A and B). The cervical
spine computerized tomography (CT) scan showed a bulky,
lobulated, and heterogeneous mass in the neck, extending
from the retropharyngeal space to the spine. This mass in-
vaded the neural canal and intervertebral foramen, exerting
compression on the cord/nerve root. The mass measured
approximately 11.0 × 5.8 × 8.1 cm ( Fig. 2 ), causing osteolytic
destruction of the fourth to sixth cervical vertebral bodies.
Furthermore, the mass exhibited iso-to-low attenuation
to adjacent musculature, exhibiting mild heterogeneous
enhancement following intravenous administration. CT
angiography revealed prominent tumor vascular structures
resembling “caput medusae” in the maximum density projec-
tion (MIP) ( Fig. 2 ). Magnetic resonance imaging (MRI) revealed
a complex multilobulated mass extending from the C2–C3 to
the T1–T2 level, causing adjacent bone erosion. T1-weighted
images showed a predominantly iso-to-low-intensity mass,
exhibiting heterogeneous enhancement following gadolin-
ium contrast agent administration. T2-weighted images
demonstrated predominantly high intensity, focal necrosis,
neovascularization, and perilesional edema ( Fig. 3 ). Due to
lesion size, excision was an infeasible option. Therefore, an
ultrasound-guided core biopsy was performed, and subse-
quent histopathological analysis revealed the presence of
synovial sarcoma with a t(X;18) (p11; q11) translocation in-
volving SYT-SSX1. The patient declined radiotherapy (RT) due
to potential side effects but received adjuvant chemotherapy
with Epirubicin and Ifosfamide. After 6 months of adjuvant
chemotherapy, the lesion size decreased, and therapeutic
responses in the form of hemorrhage, triple sign, and tumor
calcification were observed ( Fig. 4 ). During the initial exam-
ination, erosion of the lesion into the intervertebral foramen
and thickening of the nerve root led to a misdiagnosis of
malignant schwannoma, highlighting the common error
caused by relying on first impressions. 

Discussion 

Synovial sarcoma constitutes approximately 5%-10% of all pri-
mary soft-tissue malignancies worldwide [ 1 ,2 ]. The 2020 WHO
classification for soft tumors classified it as a tumor of uncer-
tain differentiation [1] , originating from pluripotential mes-
enchymal cells with dual epithelial and mesenchymal differ-
entiation. Synovial sarcoma is histologically classified into 3
main subtypes: biphasic, monophasic, and poorly differen-
tiated. The formation of SS18-SSX fusion oncogenes, result-
ing from the chromosomal anomaly T(x;18)(P11.2;q11.2), is ob-
served in over 90% of synovial sarcoma cases and is consid-
ered the underlying cause of the disease [2] . 

Synovial sarcoma most commonly affects adolescents and
young adults, with a median age of diagnosis at 37.5 years [2] .
The average age at diagnosis in the head and neck region is
33.5 years [3] . It primarily occurs in the limbs, with 46.1%-71%
of cases occurring in the lower extremities, primarily in the
knee [ 2 ,4 ]. Contrarily, the head and neck region accounts for
only 3%-10% of cases, most commonly affecting the pharynx,
with the hypopharynx being the most frequently involved
site [ 5 ,6 ]. There is no significant difference in the gender
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Fig. 2 – Axial (A), axial contrast-enhanced CT image (B), MIP of CTA (C), and Sagittal reconstruction of the cervical spine of a 
synovial sarcoma in the retropharyngeal space of a 32-year-old male patient. A bulky, lobulated, heterogeneously 

enhancing mass measuring 11.0 × 5.8 × 8.1 cm was observed. Mild enhancement was noted following intravenous 
administration. Prominent tumor vascular structures resembling “caput medusae” were visible centrally within the lesion 

(black arrow in C), and the tumor eroded into the spinal canal (thick arrow in C). The fifth vertebral body showed osteolytic 
destruction with compression fracture (black arrow in D, bone window). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

distribution, although males are more commonly affected in
the head and neck region [7–9] . 

Synovial sarcoma patients typically present with a palpa-
ble mass and swelling, sometimes accompanied by pain or
tenderness. The nerve involvement may cause sensory or mo-
tor dysfunction, but acute inflammation is rare [ 2 ,10 ]. In the
head and neck region, the most common clinical presentation
of synovial sarcoma is a painless mass, occasionally associ-
ated with hoarseness, dysphagia, odynophagia, and bleeding
[11] . 

Synovial sarcoma usually manifests as a roughly ovoid
or multilobulate mass with well-defined borders, often com-
pressing adjacent structures but rarely infiltrating surround-
ing muscles and fascia. While it primarily occurs in the juxta-
articular soft tissues, its occurrence in the head and neck re-
gion shares similar imaging characteristics. The primary le-
sion size could range from 1.5-18 cm [10] since the different
locations cause the different ends of the lesion. For example,
some superficial lesions can be resected at smaller sizes, while
most tend to exceed 5 cm in size [ 12 ,13 ]. Some reports have
indicated an association between larger tumors ( > 5 cm) and
poorer prognosis [ 7–9 ,14 ]. Synovial sarcoma grows slowly, and
symptoms may persist longer before an accurate diagnosis,
often mistaken for a benign process, leading to delayed diag-
nosis [ 4 ,10 ]. Given its potential for aggressive behavior, radio-
logic and pathologic examinations are crucial in staging and
assessing the lesion to determine the optimal treatment ap-
proach. 

Radiographic imaging of synovial sarcoma typically reveals
a noninvasive oval or lobulated mass in the deep soft tissue
near the joint, with approximately 30% of cases exhibiting
punctate eccentric or peripheral calcification, associated with
a better prognosis [ 4 ,10 ,15 ]. Additionally, 10%-20% of cases
show bone erosion or periosteal reaction [ 4 ,10 ]. CT scans are
more sensitive in detecting subtle calcifications and bone ero-
sion than X-ray imaging [ 16 ,17 ]. The most common CT fea-
tures of synovial sarcoma include large heterogeneous masses
with attenuation similar to or lower than muscle. Follow-
ing contrast administration, the tumor usually exhibits pro-
nounced heterogeneous enhancement due to necrosis and
hypervascularity [16] . 

MRI is the preferred modality for diagnosing and stag-
ing synovial sarcomas and other soft-tissue tumors owing to
its superior soft contrast resolution and signal characteris-
tics [17–19] . Typical MRI findings include a large, heteroge-
neous mass with well-defined margins (53%-91%) and vari-
able T1-weighted and T2-weighted signal intensity, appear-
ing hypo-, iso-, or hyperintense compared to muscle due to
different stages of hemorrhage within the lesion [ 16 ,19 ,20 ].
Therefore, a combination of cystic and solid elements with
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Fig. 3 – Axial fat-suppressed T2W image: (A) 3.0T TE 85, TR 

4300; (B) axial T2W image; (C) coronal T2W image; (D) 
sagittal T2W image; (E) axial fat-suppressed T1W; (F) axial 
fat-suppressed T1W image postgadolinium; (G) Coronal 
T1W image postgadolinium; and (H) sagittal T1W image 
postgadolinium, of synovial sarcoma in the 
retropharyngeal space in a 32-year-old male patient. A 

large, irregularly-shaped mass measuring 11.0 × 5.8 × 8.1 
cm was observed, displaying heterogeneous enhancement 
following intravenous administration. The mass exhibited 

focal hemorrhagic necrosis (indicated by a long white arrow 

in images A, B, E, and F), invasion of the intervertebral 
foramen and spinal canal (indicated by a white arrowhead 

in images A, B, and F), prominent tumor vascular structures 
with a flow void effect (indicated by a white arrow in image 
C), erosion of the fourth to sixth cervical vertebrae (with a 
slight increase in T2WI signal in image D), and peritumoral 
edema (indicated by a short white arrow in image A). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hemorrhage and fibrous tissue, known as the "triple sign,"
could be observed in up to 35% of cases on T2-weighted imag-
ing [ 19 ,21 ]. Additional imaging features may include a "bowl
of grapes" appearance (10%-13%), internal septa (67%-87%),
cysts (29%-42%), perilesional edema (45%-75%), and neurovas-
cular encasement (17%-24%) within the lesion [ 4 ,16 ,22 ]. While
these imaging features lack specificity, they can predict the
metastatic potential, prognosis, and differentiation of low-
and high-grade tumors [ 16 ,20 ]. For example, the presence of
perilesional edema, a "bowl of grapes," and hemorrhage is as-
sociated with metastasis and poor prognosis [ 16 ,17 ], while the
absence of calcification favors a high-grade tumor diagnosis
and is indicative of a poor prognosis [20] . 

Synovial sarcoma of the head and neck shares similar
imaging features with its counterparts in the extremities.
However, it can be misdiagnosed as a benign lesion, includ-
ing neurofibroma, when it shows smooth margins, cystic fea-
tures, and noninvasion [ 17 ,23 ]. When synovial sarcoma arises
in the head and neck region, differential diagnoses encompass
neurogenic tumors (including Schwannoma, neurofibroma,
and Malignant Peripheral Nerve Sheath Tumor) [23–26] and
other sarcomas (including rhabdomyosarcoma, fibrosarcoma,
and liposarcoma) [ 27 ,28 ]. Table 1 summarizes the clinical and
imaging characteristics specific to synovial sarcoma in the
head and neck region, while Table 2 summarizes the imaging
characteristics for the differential diagnosis of synovial sar-
coma in this region, see in the supplement. 

Treatment strategies for synovial sarcoma typically involve
surgical resection, RT, chemotherapy, and targeted therapy.
However, there is currently no consensus on treatment prin-
ciples for synovial sarcoma, and treatment follows the prin-
ciples of soft-tissue sarcomas (STS). Achieving clear surgical
margins, associated with a better prognosis, can be particu-
larly challenging in the head and neck region [29] . Recent re-
search has shown that a resection margin of < 1 mm, com-
pared to a contaminated margin, may show a trend toward
improved 5-year local recurrence-free survival (LRFS) or over-
all survival (OS), aligning with the Union Internationale Contre
le Cancer (UICC) classification [30] and reducing the need for
resection of vital structures. 

RT is commonly applied in cases of large tumors ( > 5 cm),
close soft tissue margins ( < 1 cm), or contaminated margins
[31] . RT can be used as a primary treatment, preoperatively
or postoperatively, with different radiation doses yielding dif-
ferent benefits and side effects [31] . Preoperative RT, for in-
stance, may reduce the risk of tumor dissemination during
surgery and decrease the likelihood of recurrence, while post-
operative RT can improve local control in cases with unclear
margins [ 30 ,31 ]. However, it is worth noting that preoperative
RT may negatively impact wound healing, whereas postoper-
ative RT may lead to fibrosis and joint stiffness [31] . Although
some studies have shown that RT independently improves
LRFS and OS [ 2 ,30 ], others have found no OS benefits [9] . There-
fore, the potential benefits and adverse effects of postopera-
tive RT should be carefully considered before its implementa-
tion. 

Chemotherapy can be a preoperative or postoperative
treatment for resectable high-grade, advanced, unresectable,
or metastatic diseases, as with other soft tissue sarcomas
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Fig. 4 – (A) Axial contrast-enhanced CT image; (B) Axial fat-suppressed T2W image; (C) Axial fat-suppressed T1W; and (D) 
Axial fat-suppressed T1W image post-gadolinium after 6 months of adjuvant chemotherapy of synovial sarcoma in the 
retropharyngeal space in a 32-year-old male patient. The lesion was significantly reduced, with new calcification (A, black 

arrow) and focal bleeding appearing at the liquid-liquid level (C, black arrow). The white arrow and short white arrow in B 

showed iso- and high-signal tumor parenchyma with a low bleeding signal, making a “triple sign.”

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(STS) [31] . Synovial sarcoma exhibits greater chemosensi-
tivity than other STS types; however, the effectiveness of
chemotherapy in synovial sarcoma remains controversial. No-
tably, pediatric patients have shown a high response rate to
chemotherapy for synovial sarcoma, whereas its impact on
adult patients remains unknown. Some retrospective anal-
yses have yielded inconclusive findings, with no significant
prognostic or OS benefits observed in patients receiving
chemotherapy than those who did not [ 2 ,7 ,11 ], even in the
head and neck region [11] . In our case, the tumor size signifi-
cantly shrank and showed new calcification and hemorrhage
as a response to chemotherapy ( Fig. 4 ); however, the lesion re-
mained too large for resection. 

Targeted therapy has become a promising treatment for
advanced or metastatic synovial sarcoma. Pazopanib, a mul-
titarget tyrosine kinase inhibitor, has demonstrated efficacy
in prolonging progression-free survival in a phase III study
(EORTC 62072), showing single-agent activity in patients with
advanced STS subtypes except for liposarcomas [31] . Pre-
clinical trials exploring cell-based therapies targeting cancer-
immune interactions or reversing oncogene expression have
yielded promising results [ 32 ,33 ]. However, further research is
needed to transition these therapies from preclinical to clini-
cal stages. 

Conclusion 

Despite current treatment strategies, synovial sarcoma car-
ries a generally poor prognosis, with 5- and 10-year survival
rates ranging from 32% to 74.2% and 26% to 61.2%, respectively
[ 2 ,7 ,9 ,11 ]. The risk of late-stage local recurrence and metas-
tasis, particularly in the lungs [13] , necessitates a follow-up
period exceeding 10 years [34] . The prognosis of synovial sar-
coma is influenced by several factors, including age, gender,
histologic subtype, tumor size, tumor location, bone or neu-
rovascular invasion, local recurrence, and RT [ 2 ,7–9 ,11 ,14 ]. Sev-
eral studies have identified older age at diagnosis, larger tu-
mor size ( > 5 cm), male gender, bone or neurovascular in-
vasion, and central location as independent factors for poor
prognosis [ 2 ,7 ,11–13 ]. Conversely, RT has improved survival
outcomes [7] , and the biphasic subtype has the best sur-
vival [7] . 
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