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Abstract
Synovial sarcoma (SS) accounts for 5- 10% of all adult soft-tissue sarcomas and only 5% arises in the spine. It
presents like any other spinal tumor, namely axial pain with symptoms due to neural compression. Imaging findings
can also be similar to any other benign spinal tumor.
We present a 43-year-old male who presented with symptoms of radiculopathy and neural compression and
imaging revealed a dumbbell tumor at C6 to D1 with transforaminal and paraspinal extension on the right side.
After surgical excision the histopathology revealed a rare synovial sarcoma of the spine.
Synovial sarcoma of the spine though rare, are difficult to differentiate based on their presentation and imaging
characteristics from benign spinal tumors. However, subtle findings on imaging and a pre-operative biopsy may aid
in performing a more definitive surgery upfront rather than a re-do surgery after the histopathological diagnosis.
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Introduction

S

ynovial sarcoma (SS) is a rare condition confirmed by
the fact that it accounts for only 5- 10%1 of all adult
soft-tissue sarcomas and only 5% arises in the spine. It is
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more of a histopathological diagnosis rather than a clinical
diagnosis. Its clinical presentation is similar to any other
spinal tumor. However, subtle findings on MRI and a
needle biopsy before the surgery will aid in performing
a definitive surgery upfront. This case report aims to
sensitize the surgical community of the above facts.

Clinical History
A forty-three years male presented with weakness,
tingling and numbness of right hand and forearm for 6
months which started after trying to shift a heavy object
from the second floor to the ground floor. He complained
of pain radiating to both upper limbs with decrease in
sensation over the right upper limb. He had gait imbalance
& started experiencing frequent falls.
General systemic examination was grossly normal.
Neurological examination revealed wasting of right arm,
forearm, hand muscles, with increased tone in lower limbs
and power of MRC grade 4/5 in proximal and 3/5 in distal
muscles of his right upper limb. Power in his lower limbs
was MRC 4/5 all groups. His right-hand grip was 20%,
deep tendon jerk revealed absent right triceps jerk and
brisk left upper limb and both lower limb reflexes with
equivocal bilateral plantars. He had decreased pain, touch
and temperature sensation over the right upper limb, joint
position & vibration sensation were lost in bilateral lower
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limbs. Rhomberg’s sign was positive. Examination of his
spine did not reveal any tenderness or abnormal mobility.
X-ray of the cervical spine revealed no evidence of
any vertebral lesions (Figure 1).
Contrast Enhanced MRI of the cervical spine
showed an intraspinal lesion extending from C6 to D1
with homogeneous contrast enhancement causing cord
compression with extension through into the paraspinal
muscles (Figure 2a, 2b).
Patient underwent laminectomy of C6, C7 and D1. A
large intradural component was seen with intra-tumoral
bleed, which was excised in-toto (Figure 3a). The lesion
was seen exiting out of the intervertebral foramen into the
paraspinal region (Figure 3b). Near total excision of this
part was achieved. The tumour was vascular, pinkish, soft
and suckable.
Histopathology was suggestive of high-grade
malignant tumor showing both epithelial and mesenchymal
differentiation suggestive of synovial sarcoma (Figure 4).
The histopathology revealed tumor tissue with
variegated appearance composed of round to oval and
spindle cells. The round-to-oval cells were arranged in
patternless sheets, showing perivascular arrangement.
The round cells had scant eosinophilic cytoplasm, high
N:C ratio, pleomorphic hyperchromatic nucleus with
inconspicuous nucleoli. These cells showed an admixture
with cells displaying vesicular nucleus and prominent
nucleoli. The spindle cells were arranged in fascicles
and whorls, they had eosinophilic cytoplasmic processes,
central elongated nucleus with coarse chromatin pattern.
Large areas of necrosis and brisk mitosis were seen.
Immunohistochemistry (IHC) showed CK, EMA were
Positive in the round cells, Vimentin positive in both

spindle and round cells and LCA, HMB-45, CD99, CD34,
GFAP, CD 10 and Calretinin were negative in both round
& spindle cells (Figure 4). IHC interpreted the tumor as
a high-grade malignant tumor showing both epithelial
and mesenchymal differentiation suggestive of synovial
sarcoma.
During the post-operative period, the power in his
right upper limb improved to MRC 4/5 in all groups.
He was ambulant, continent and the wound healed well.
The case was then referred to the radiation oncologist for
further management, the patient survived for 24 months
after which he developed metastasis and succumbed.

Figure 2a: Sagittal cuts of CEMRI spine showing the
lesion causing cord compression

Figure 2b: Axial cuts of CEMRI spine showing the lesion
causing cord compression and paraspinal extension
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Figure 1: X-ray of the cervical spine
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Figure 3a: Intradural part with bleed being removed

Figure 3b: Extradural part being removed
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Figure 4: Histopathology of the excised specimen showing SS, biphasic variant
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Discussion
Synovial cell sarcoma (SS) is a rare mesenchymal
malignancy with an incidence of approximately 2.75
cases per 100,000 people1. It accounts for five to ten
percent of all adult soft-tissue sarcomas and only five
percent arises from the axial skeleton.2 It exhibits both a
loco regional and a systemic pattern of spread. Despite
its name, they are not associated with synovial tissue; the
cell of origin has been determined to be epithelial.1 They
arise from undifferentiated mesenchymal tissues that then
differentiate to a tissue similar to synovium. Other unusual
sites are heart, pleuropulmonary region, kidney, prostrate,
liver, mediastinum, retroperitoneum, GIT, peripheral
nerve. Most of the available information on SS has come
from tumors localized to the extremities.
Plain radiographs may be normal in 50% of patients.
In the other 50% of cases one can find masses which are
difficult to visualize unless there is adjacent bony erosion.
CT may show a well demarcated, hypodense mass with
homogenously or heterogeneous enhancement, easily
confused with other benign or malignant tumors, with
calcification seen in 30% of cases. MRI is a superior
modality for detecting SS, it is isointense as compared
to gray matter on T1-weighted images.3 One third of
lesions demonstrate a ‘triple signal-intensity’ pattern on
T2-weighted images, that is combination of hyperintense
fluid, an intermediate signal intensity similar to fat, and a
slightly hypointense signal similar to fibrous tissue.
Most of the reported spinal SS had dumbbell-shaped
trans-foraminal extension with a larger extraspinal and
smaller intraspinal component. Symptomatology is caused
mostly by the intraspinal component compressing the
neural elements. Differential diagnosis includes mostly
primarily nerve sheath tumors and other spinal tumors.
While managing such cases, if any spinal tumor
shows features unusual for a benign nerve sheath tumor;
a needle-guided biopsy upfront should be performed to
obtain a diagnosis. This should be followed by a wide
surgical excision with negative margins along with
adjuvant radiotherapy and doxorubicin and ifosfamide
based chemotherapy.4 Aim of surgery is to remove the
tumor en bloc with negative margins. Traditionally, a five
cm margin defines a negative margin in sarcoma surgery;
however, in the spine this would include critical structures
such as the spinal cord. Hence gross total resection with
‘marginal margins’ which ensures no pathologic specimen
is left behind while leaving critical structures unharmed
is being followed. In an unsuspected case, after the final
diagnosis of SS is confirmed, a second more radical
procedure can be performed. 5
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Use of adjuvant radiation therapy decreases the local
recurrence rate.6 Radiation is proved to be superior to
chemotherapy alone as adjuvant therapy.7
Two chemotherapy agents, doxorubicin and
ifosfamide have been used in the treatment of soft tissue
sarcomas. Specifically, high dose ifosfamide has been
associated with improved disease-specific survival in
adult patients with high-risk primary SS and should be
considered a standard part of the chemotherapy regimen.8
Histologically, synovial sarcoma is classified into
three groups: biphasic type, monophasic type, and
poorly differentiated type. The tumor consists of round
epithelial cells, fibrous spindle cells, or both. Because
of its various histologic findings, SS is often confused
with other mesenchymal tumors. Immunohistochemical
and cytogenetic studies are needed to distinguish
synovial sarcoma from other malignant soft tissue
tumors.9
Prognosis of this rare tumour is as follows the five- and
ten-year survival rates for patients with synovial sarcoma
are 75 and 50%, respectively.10 Up to 30% can have local
recurrence, whereas distant metastasis is noted in 50%
of the patients. Patient can have subcutaneous tissue
metastasis although very rare.11 Patients with metastatic
disease have a poor prognosis, with a survival of less than
two years.12 The good prognostic factors include younger
age, tumor size less than five cm, negative surgical
margin after complete resection, and the administration of
adjuvant radiotherapy.13

Conclusion
SS of the spine is a rare entity and is more of a
histopathological diagnosis than a clinical diagnosis. It
can easily mimic a benign tumor due to its similarity in
presentation. A high index of pre-operative suspicion,
followed by a needle biopsy can help in performing a more
definitive surgery upfront. If diagnosed after a limited
resection, a second radical resection is suggested. In both
scenarios, the patient would require adjuvant radiotherapy
and chemotherapy.
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