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Synovial Sarcoma of the Posterior Neck : 
A Case Report and Review of Literature
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We recently experienced a case of synovial sarcoma in the posterior neck, which involved adjacent bony structures. Synovial sarcoma is rare,
malignant soft tissue tumor that occur predominantly in the lower extremities. Wide surgical excision with involved tissue is the treatment of first
choice, because most synovial sarcomas reveal aggressive features. We removed the tumor with involved bony structures and patient was given
postoperative radiation therapy. Despite these treatment options, the patient died 1 year after surgery. We report this case with a review of the
literature.
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INTRODUCTION

Synovial sarcoma is an uncommon neoplasm that has been
reported to account for 5% to 10% of all soft tissue sarco-
mas9,12). The tumors are mainly found in para-articular re-
gions of the lower extremities, and only 3% to 10% of all
synovial sarcomas arise from the head and neck9,11,16). Among
these, only a few cases have been reported to originate in
the posterior neck. Synovial sarcoma is usually seen in young
adults (20-30 years’ group), and the disease is more common
in men than women with a 3 : 2 ratio9,11). Histopatholo-
gically, synovial sarcoma shows a biphasic pattern consisting
of both an epithelial round cell component and a fibrous
spindle cell component11). However, some tumors show a
monophasic pattern, as well as myxoid, calcifying, and bone
forming forms. Due to such a varity of histopathological
findings, synovial sarcomas of the head and neck are con-
fused with other mesenchymal and non-mesenchymal
tumors15). In addition, immunohistochemical and cytogene-
tic examinations are important for diagnosis.

Total surgical excision with a wide margin is a widely used

treatment for synovial sarcoma, although the optimal treat-
ment strategy has not yet been established. If risk for loco-
regional recurrence is high, postoperative radiation therapy
is recommended14). In this article, we report on a case of pos-
terior neck synovial sarcoma with a large size (> 5 cm) and
adjacent bony involvement, with a review of the literature. 

CASE REPORT

A 39-year-old man visited our hospital complaining of
posterior neck pain and left shoulder pain for six months.
He had no other symptoms or past medical history. Neck
computed tomography (CT) was performed first and it
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Fig. 1. A : Non-enhanced neck computed tomography (CT) scan shows a
mass lesion with mixed density in the left paraspinal area. B : Neck CT scan
in bone setting showed destruction of the spinous process and lamina of
cervical vertebra.
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revealed a 5.5 × 4 × 12 cm sized non-calcified and slightly
hypodense soft tissue mass in the paraspinal muscle from
C3 to T3, with destructive changes of the C4-5 spinous
process and lamina (Fig. 1). Cervical magnetic resonance
imaging (MRI) showed mixed signal intensity in the lesion
with a central cystic component (Fig. 2A). The lesion was
heterogenous, and enhanced by gadolinium (Fig. 2B). Con-
sidering the CT and MRI findings, we determined that the
lesion might be a malignant tumor originated in the paras-
pinal muscle of the posterior neck. We could remove the
tumor completely as en bloc through left paraspinal appro-
ach. On operative findings, the lesion was well capsulated,
soft, and gray in color. The upper part of the tumor consist-
ed of old hematoma (Fig. 3). C4-5 spinous process and
lamina were resected together, because they appeared to be
destructive lesions due to tumor invasion. However, there

was no adhesion between main mass lesion and spinous
process. Histologically, the tumor was composed mainly of
epithelial cells and spindle cells (Fig. 4A). Immunohisto-
chemical staining for cytokeratin-7 showed positive find-
ings (Fig. 4B). Neural markers showed negative findings.
Based on these results, the tumor was diagnosed as a bip-
hasic synovial sarcoma. Biopsy from surgical margin showed
positive finding to tumor. Postoperative investigations of
metastasis were done. Whole body positron emission tomo-
graphy (PET) CT and bone scan showed no increased
uptake in lesions. No abnormal metastatic lesions were seen
on the chest and abdominal CT. The patient was referred
to a radiation oncologist for postoperative radiation therapy.
Intensity modulated radiation therapy (IMRT) was perform-
ed with total 7,000 cGy. A follow up MRI six month later
showed no recurrent lesions on the previous operation site
(Fig. 5A). However, PET CT showed a well defined multi-
ple hypermetabolic nodule at both lung fields, representa-
tive of metastatic lesions (Fig. 5B). We planed adjuvant
systemic chemotherapy, however the patient refused. The
patient died due to metastatic complications 1 year after the
surgery. 

DISCUSSION

Synovial sarcoma can occur at all ages, but most frequently
affects young adults and adolescents9). The most common
locations in the head and neck regions are the upper aero-
digestive tract, parapharyngeal spaces, and joints between
the cervical vertebrae8,15). The tumor has also occurred in
various other anatomic sites, including the neck, trunk, thy-
mus, kidney, bone, skin, nervous system, liver, pleura, ovary,
and mediastinum10-12,17).

Synovial sarcomas are very aggressive tumors. The report-
ed 5-year survival rate for patients with synovial sarcoma is
approximately 40% to 602,11). If the tumor is located in the
skull base or paraspinal region, tumor size was more than 5
cm, or the tumor infiltrated adjacent structures, it has the
worse prognosis8). On the other hand, patients with calcifi-
cation or synovial sarcoma of the upper aerodigestive tract
had an excellent prognosis8,11).

Radiologic diagnosis of synovial sarcoma is difficult. On
CT findings, the tumor was shown to be slightly hypo-
dense, well demarcated, with homogenous enhancement16).
However, the tumor may be seen sometimes with hetero-
genous enhancement. Therefore, these results may be dif-
ficult to distinguish from benign tumors or other malignant
tumors. Calcifications are seen in < 30% of all synovial sar-
comas16). MRI found that a head and neck synovial sarcoma
on T1-weighed images is shown most frequently isointense
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Fig. 2. A : Cervical T2-weighted sagittal magnetic resonance (MR) image
reveals mixed signal (mainly high signal intensity) in the lesion with an
internal cystic component. B : Cervical T1-weighted sagittal enhanced MR
image showing the heterogenous enhanced, well demarcated mass lesion
in the posterior neck.
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Fig. 3. In gross finding, the removed mass is well capsulated, soft, gray
colored, and low vascular lesions. The upper part of the tumor consists of old
hematoma. 



to gray matter and has a signal intensity similar to that of
glandular or fat tissue on T2-weighed images9). Well-demar-
cated, yet heterogeneous mucosal or nonmucosal lesions,
containing septations, hemorrhage, internal cystic forma-
tions, calcifications, or multilocularity, can also be seen in
synovial sarcoma9). However, there is no definitive charac-
teristic finding in terms of density and intensity, then radiol-
ogic diagnosis is uncertain16).

Histopathological examination and immunohistochemical
staining are very important to the diagnosis of synovial sar-
coma due to radiologic uncertainty. Histopathologically,
synovial sarcoma shows a biphasic pattern consisting of both
epithelial and spindle cells. Some tumors show monophasic
patterns consisting of only 1 component11,15). Clinical fea-
tures were different between biphasic and monophasic
tumors. Monophasic tumors tended to present at sizes of < 5
cm, while biphasic tumors tend to present at sizes of > 5 cm.
Biphasic tumors were more likely tended to infiltrate bone.
However, no differences were found in demographic charac-

teristics and history of prior radiation exposure8,14).
Immunohistochemical staining has also been a useful diag-

nostic tool, because synovial sarcoma can be found in unex-
pected locations and morphology can vary. Most synovial
sarcomas are immunoreactive for cytokeratin, epithelial
membrane antigen, and bcl-2. Tumors may express S100
protein, and CD99. However, immunoreactivity for CD34
is not expressed6,15).

Cytologic study is helpful for the diagnosis of synovial
sarcoma. Nienty percent of synovial sarcomas have an iden-
tifiable translocation between chromosomes 18 and X that
result in the fusion of the SYT gene on chromosome 18 and
the SSX-1 or SSX-2 gene on chromosome X8,13,15). Tumors
with the SYT-SSX2 gene fusion transcript type showed
higher survival rates and better metastasis-free survival rates
than the tumor with the SYT-SSX1 gene fusion transcript
type. Therefore, cytologic study can be a prognostic factor
as well as definitive a diagnostic tool13,15). 

The first optimal treatment strategy for synovial sarcoma
is surgical excision with negative margins7,18). Additional
radiation therapy in the management of synovial sarcoma
has been shown to improve local control as compared with
surgery alone1,4). However, there was no significant difference
in disease free survival or local control between preoperative
and postoperative radiation therapy4). Patients treated with
radiation therapy after surgical excision had higher survival
and lower recurrence rates than those treated with chemo-
therapy after surgical excision8). The role of chemotherapy
has not yet been established, although intensive systemic
chemotherapy with cisplatin, adriamycion, ifoafamide, and
other chemotherapeutic agents was performed in many
cases15). Recently, among patients with synovial sarcoma
undergoing resection with curative intent, anthracycline-
ifosfamide (AI) chemotherapy was associated with improved
survival in a retrospective analysis5). Canter et al.3) suggested
that a nomogram based on preoperative variables may im-
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Fig. 5. A : Six months after surgery, a follow up MR image shows no
recurrent lesion on the previous operation site. B : Follow up positron
emission tomography (PET) scan reveals multiple lung metastasis. 
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Fig. 4. A : Microscopically, the tumor consists of spindle cell and epithelial cell components. B : On immunohistochemistry, the tumor isfocally stained by CK-7. 
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prove decision-making with regards to selecting patients
most likely to benefit from neoadjuvant/adjuvant chemo-
therapy. Therefore, we think systemic chemotherapy will
play an important role in the treatment for control of dis-
tant metastasis of synovial sarcomas.

In our case, there were many poor prognostic factors.
These were the tumor larger than 5 cm, paraspinal location,
internal hemorrhage, and adjacent bony destruction with
invasion. However, we performed only surgical resection
and postoperative radiation therapy. Eventually, the patient
died 1 year after the surgery due to distant pulmonary metas-
tasis. Therefore, we think that if immediately adjuvant che-
motherapy was planed and performed, the prognosis might
have been the better. 

CONCLUSION

Synovial sarcoma is an aggressive tumor, and survival
rates are associated with tumor location, size, histologic dif-
ferentiation and adjacent bony extension. Considering our
case, we suggest that synovial sarcoma with known poor
prognostic factors should be treated earlier with multimo-
dality approaches, including surgery, radiation therapy, and
chemotherapy, with frequent follow up examinations. Fin-
ally, the tumor should be included in the differential diag-
nosis of posterior neck soft tissue.
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