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oft tissue sarcomas are rare mesenchymal

tumors that comprise 1% of all malignan-

cies. Synovial sarcoma accounts for 5% to 10%
of adult soft tissue sarcomas and usually occurs in
close association with joint capsules, tendon sheaths,
and bursa in the extremities of young and middle-
aged adults.! Synovial sarcomas have been reported
in other unusual sites, including the head and neck,
thoracic and abdominal wall, retroperitoneum, bone,
pleura, and visceral organs such as the lung, pros-
tate, or kidney.? Primary renal synovial sarcoma is
an extremely rare tumor accounting for <2% of all

FIGURE 1 Coronal section of a computedfomographic
scan of the abdomen and pelvis, showing large right
retroperitoneal hematoma with indwelling punctate cal-
cifications, raising concern for underlying retroperito-
neal or renal neoplasia and mass. Right kidney is dis-
placed antero-inferiorly.

malignant renal tumors.’ To the best of our knowl-
edge, fewer than 50 cases of primary renal synovial
sarcoma have been described in the English litera-
ture.* It presents as a diagnostic dilemma because of
the dearth of specific clinical and imaging findings
and is often confused with benign and malignant
tumors. The differential diagnosis includes angio-
myolipoma, renal cell carcinoma with sarcomatoid
differentiation, metastatic sarcoma, hemangioperi-
cytoma, malignant solitary fibrous tumor, Wilms
tumor, and malignant peripheral nerve sheath tumor.
Hence, a combination of histomorphologic, immu-
nohistochemical, cytogenetic, and molecular stud-
ies that show a unique chromosomal translocation
t(X;18) (p11;q11) is imperative in the diagnosis
of primary renal synovial sarcoma.*In the present
report, we present the case of a 38-year-old man who
was diagnosed with primary renal synovial sarcoma.

FIGURE 2 Cross-section of the abdomen and pelvis
with contrast, showing the liver displaced to the left (1)
and the inferior vena cava displaced anteriorly and to
the left (2).
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Case presentation and summary

A 38-year-old man with a medical history of gastroesopha-
geal reflux disease and Barrett’s esophagus presented to our
hospital for the first time with persistent and progressive
right-sided flank and abdominal pain that was aggravated
after a minor trauma to the back. There was no associated
hematuria or dysuria.

Of note is that he had experienced intermittent flank
pain for 2 years before this transfer. He had initially been
diagnosed at his local hospital close to his home by ultra-
sound with an angiomyolipoma of 2 x 3 c¢m arising from
the upper pole of his right kidney, which remained stable
on repeat sonograms. About 22 months after his initial pre-
sentation at his local hospital, the flank pain increased, and
a computed-tomographic (CT) scan revealed a perinephric
hematoma that was thought to originate from a ruptured
angiomyolipoma. He subsequently underwent embolization,
but his symptoms recurred soon after. He presented again to
his local hospital where CT imaging revealed a significant
increase in the size of the retroperitoneal mass, and findings
were suggestive of a hematoma. Subsequent angiogram did
not reveal active extravasation, so a biopsy was performed.

Before confirmatory pathologic evaluation could be
completed, the patient presented to his local hospital again
in excruciating pain. A CT scan of his abdomen and pelvis
demonstrated a massive subacute on chronic hematoma in
the right retroperitoneum measuring 22 x 19 x 18 cm, with
calcifications originating from an upper pole right renal
neoplasm. The right kidney was displaced antero-inferiorly,
and the inferior vena cava was displaced anteriorly and to
the left. The preliminary pathology returned with findings
suggestive of sarcoma (Figures 1 and 2).

The patient was then transferred to our institution, where
he was evaluated by medical and surgical oncology. A CT
scan of the chest and magnetic-resonance imaging (MRI)
of the brain did not reveal metastatic disease. He under-
went exploratory laparotomy that involved the resection
of a 22-cm retroperitoneal mass, right nephrectomy, right
adrenalectomy, partial right hepatectomy, and a full thick-
ness resection of the right postero-inferior diaphragm fol-
lowed by mesh repair because of involvement by the tumor.

In its entirety, the specimen was a mass of 26 x 24 x 14
cm. It was sectioned to show extensively necrotic and hem-
orrhagic variegated white to tan-red parenchyma (Figure
3). Histology revealed a poorly differentiated malignant
neoplasm composed of round cells with scant amphophilic
cytoplasm arranged in solid, variably sized nests separated
by prominent thin-walled branching vascular channels
(Figure 4). The mitotic rate was high. It was determined
to be a histologically ungraded sarcoma according to the
French Federation of Comprehensive Cancer Centers sys-
tem of grading soft tissue sarcomas; the margins were inde-
terminate. Immunohistochemistry was positive for EMA,
TLE1, and negative for AE1/AE3, 5100, S7476, and
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Nkx2.2. Molecular pathology fluorescent in situ hybridiza-
tion (FISH) analysis demonstrated positivity for 5§78 gene
rearrangement (SS78-SSX7 fusion).

After recovering from surgery, the patient received adju-
vant chemotherapy with doxorubicin and ifosfamide. It has
been almost 16 months since we first saw this patient. He
was started on doxorubicin 20 mg/m? on days 1 to 4, ifos-
famide 2,500 mg on days 1 to 4, and mesna 800 mg on
days 1 to 4, for a total of 6 cycles. He did well for the first 5
months, after which he developed disease recurrence in the
postoperative nephrectomy bed (a biopsy showed it to be
recurrent synovial sarcoma) as well as pulmonary nodules,
for which he was started on trabectedin 1.5 mg/m? every
3 weeks. Two months later, a CT scan showed an increase
in the size of his retroperitoneal mass, and the treatment
was changed to pazopanib 400 mg daily orally, on which he
remained at the time of publication.

FIGURE 3 Histology of the tumor showing hemorrhage (1)
and gross necrosis (2) (H&E, 10x).

FIGURE 4 Tumor composed of round cells with scant amphi-
philic cytoplasm arranged in solid nests separated by promi-
nent thin-walled branching vascular channels (H&E, 40x).
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Case Report

Discussion

Synovial sarcoma is the fourth most common type of soft
tissue sarcoma, accounting for 2.5% to 10.5% of all primary
soft tissue malignancies worldwide. It occurs most fre-
quently in adolescents and young adults, with most patients
presenting between the ages of 15 and 40 years. Median
age of presentation is 36 years. Despite the nomenclature,
synovial sarcoma does not arise in intra-articular locations
but typically occurs in proximity to joints in the extremities.
Synovial sarcomas are less commonly described in other
sites, including the head and neck, mediastinum, intraperi-
toneum, retroperitoneum, lung, pleura, and kidney.** Renal
synovial sarcoma was first described in a published article
by Argani and colleagues in 2000.°

Adult renal mesenchymal tumors are classified into
benign and malignant tumors on the basis of the histo-
logic features and clinicobiologic behavior.®” The benign
esenchymal renal tumors include angiomyolipoma, leio-
myoma, hemangioma, lymphangioma, juxtaglomerular cell
tumor, renomedullary interstitial cell tumor (medullary
fibroma), lipoma, solitary fibrous tumor, and schwannoma.
Malignant renal tumors of mesenchymal origin include
leiomyosarcoma, rhabdomyosarcoma, angiosarcoma, osteo-
sarcoma, fibrosarcoma, malignant fibrous histiocytoma,
solitary fibrous tumor, and synovial sarcoma.

Most of these tumor types cause the same nonspecific
symptoms in patients — abdominal pain, flank pain, abdom-
inal fullness, a palpable mass, and hematuria — although
they can be clinically silent. The average duration of symp-
toms in synovial sarcoma is 2 to 4 years.® The long duration
of symptoms and initial slow growth of synovial sarcomas
may give a false impression of a benign process.

A preoperative radiological diagnosis of primary renal
synovial sarcoma may be suspected by analyzing the
tumor’s growth patterns on CT scans.” Renal synovial sar-
comas often appear as large, well-defined soft tissue masses
that can extend into the renal pelvis or into the perinephric
region.” A CT scan may identify soft tissue calcifications,
especially subtle ones in areas where the tumor anatomy is
complex. A CT scan may also reveal areas of hemorrhage,
necrosis, or cyst formation within the tumor, and can easily
confirm bone involvement. Intravenous contrast may help
in differentiating the mass from adjacent muscle and neu-
rovascular complex.”'® On MRI, renal synovial sarcomas
are often described as nonspecific heterogeneous masses,
although they may also exhibit heterogeneous enhance-
ment of hemorrhagic areas, calcifications, and air-fluid lev-
els (known as “triple sign”) as well as septae. The triple sign
may be identified as areas of low, intermediate, and high
signal intensity, correlating with areas of hemorrhage, cal-
cification, and air-fluid level.”® Signal intensity is about
equal to that of skeletal muscle on T1-weighted MRI and
higher than that of subcutaneous fat on T2-weighted MRI.

In the present case, the tumor was initially misdiagnosed
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as an angiomyolipoma, the most common benign tumor
of the kidney. Angiomyolipomas are usually solid triphasic
tumors arising from the renal cortex and are composed of 3
major elements: dysmorphic blood vessels, smooth muscle
components, and adipose tissue. When angiomyolipomas
are large enough, they are readily recognized by the identi-
fication of macroscopic fat within the tumor, either by CT
scan or MRIL." When they are small, they may be difficult
to distinguish from a small cyst on CT because of volume
averaging.

On pathology, synovial sarcoma has dual epithelial and
mesenchymal differentiation. They are frequently multi-
lobulated, and areas of necrosis, hemorrhage, and cyst
formation are also common. There are 3 main histologic
subtypes of synovial sarcoma: biphasic (20%-30%), mono-
phasic (50%-60%), and poorly differentiated (15%-25%).
Poorly differentiated synovial sarcomas are generally epi-
thelioid in morphology, have high mitotic activity (usually
10-20 mitoses/10 high-power field; range is <5 for well dif-
ferentiated, low-grade tumors), and can be confused with
round cell tumors such as Ewing sarcoma. Poorly differen-
tiated synovial sarcomas are high-grade tumors.

Immunohistochemical studies can confirm the patho-
logical diagnosis. Synovial sarcomas usually stain positive
for Bcl2, CD99/Mic2, CD56, Vim, and focally for EMA
but negatively for desmin, actin, WT'1, S-100, CD34, and
CD31. Currently, the gold standard for diagnosis and
hallmark for synovial sarcomas are the t (X;18) translo-
cation and SY7-8§SX gene fusion products (SY7-SSX7 in
67% and SY7-SSX2 in 33% of cases). These can be detected
either by FISH or reverse-transcription polymerase chain
reaction. This genetic alteration is identified in more than
90% of synovial sarcomas and is highly specific.

The role of SY7-SSX gene fusion in the pathogenesis
of synovial sarcoma is an active area of investigation. The
fusion of SYT with SSX translates into a fusion protein
that binds to the transcription activator SMARCA4 that is
involved in chromatin remodeling, thus displacing both the
wildtype SYT and the tumor suppressor gene SMARCBI.
The modified protein complex then binds at several super-
enhancer loci, unlocking suppressed genes such as Sox2,
which is known to be necessary for synovial sarcoma pro-
liferation. Alterations in SMARCBI are involved in sev-
eral cancer types, implicating this event as a driver of these
malignancies.’ This results in a global alteration in chro-
matin remodeling that needs to be better understood to
design targeted therapies.

The clinical course of synovial sarcoma, regardless of
the tissue of origin, is typically poor. Multiple clinical and
pathologic factors, including tumor size, location, patient
age, and presence of poorly differentiated areas, are thought
to have prognostic significance. A tumor size of more than
5 cm at presentation has the greatest impact on progno-
sis, with studies showing 5-year survival rates of 64%

www.jcso-online.com



for patients with tumors smaller than 5 cm and 26% for
patients with masses greater than 5 cm."'* High-grade
synovial sarcoma is favored in tumors that have cystic com-
ponents, hemorrhage, and fluid levels and the triple sign.

Patients with tumors in the extremities have a more
favorable prognosis than those with lesions in the head
and neck area or axially, a feature that likely reflects bet-
ter surgical control available for extremity lesions. Patient
age of less than 15 to 20 years is also associated with a bet-
ter long-term prognosis.’!® Varela-Duran and Enzinger!’
reported that the presence of extensive calcifications sug-
gests improved long-term survival, with 5-year survival
rates of 82% and decreased rates of local recurrence (32%)
and metastatic disease (29%). The poorly differentiated
subtype is associated with a worsened prognosis, with a
5-year survival rate of 20% through 30%.'"'” Other patho-
logic factors associated with worsened prognosis include
presence of rhabdoid cells, extensive tumor necrosis,
high nuclear grade, p53 mutations, and high mitotic rate
(>10 mitoses/10 high-power field). More recently, the gene
fusion type SY7-SSX2 (more common in monophasic
lesions) has been associated with an improved prognosis,
compared with that for SY7-§§X7, and an 89% metastasis-
free survival.’

Although there are no guidelines for the treatment
of primary renal synovial sarcoma because of the limited
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