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ABSTRACT

Primary renal synovial sarcoma (PRSS) is an
exceptionally rare and aggressive malignancy,
comprising only 1-3% of all renal neoplasms. Its
clinical and radiological features often mimic renal
cell carcinoma, posing significant diagnostic
challenges. This case report highlights a case of
primary renal synovial sarcoma and reviews the
relevant published literature.

A 47-year-old male patient presented with right
flank pain and hematuria. Contrast-enhanced CT
revealed a heterogeneous right upper pole renal mass
measuring 7.9 x 7.2 x 6.9 cm with necrosis and
vascular involvement, raising suspicion for renal cell
carcinoma. He underwent radical nephrectomy with
thrombectomy.  Histopathological ~ examination
showed a high-grade spindle cell tumor, infiltrating
the perinephric fat, renal sinus, and adrenal gland.
Immunohistochemistry was positive for TLE],
SS18::SSX fusion—specific antibody, CD99, BCL2
and Vimentin, confirming PRSS. Postoperative
imaging revealed lung metastases, prompting
initiation of ifosfamide and doxorubicin-based
chemotherapy which was later modified to
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gemcitabine and docetaxel due to ifosfamide induced
renal tubular acidosis.

PRSS is an aggressive and diagnostically challenging
entity that requires a multimodal approach, including
histopathology, immunohistochemistry, and
molecular testing, where available. Due to the lack of
standardized treatment, further studies are essential to
establish optimal therapeutic protocols and improve
patient outcomes.
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INTRODUCTION

Synovial sarcomas (SS) are a type of soft tissue
sarcoma (STS) that primarily affect younger
individuals, with the extremities being the most
frequently involved sites. Diagnosing these rare
tumors can pose significant challenges. In addition to
standard histological examination and
immunohistochemistry (IHO), chromosome
rearrangement studies may be required to establish a
definitive diagnosis. The incidence of primary renal
synovial sarcoma (PRSS) is exceedingly rare,
representing only 1-3% of all malignant renal
neoplasms in adults'.The first case was reported in
1999 and subsequently published by Argani et al. in
2000%. Clinical manifestations of primary renal
synovial sarcoma typically include the presence of an
enlarged abdominal mass, non-specific pain,
hematuria, and potential local invasion, along with
liver and lung metastases. In this case report, we
present the case of a middle-aged male patient
diagnosed and treated at a tertiary cancer care
hospital.

CASE PRESENTATION

A 47-year-old male patient presented with right flank
pain and hematuria. A CT abdomen and urography
revealed a normal-sized right kidney with a
heterogeneous mass lesion in the upper pole region of
the right kidney, measuring 7.9 x 7.2 x 6.9 cm. This
mass was partially exophytic, exhibiting areas of
necrosis, and was seen extending superiorly and
medially into the perirenal space. Post-contrast
imaging demonstrated enhancement of its internal
components (Figure 1A). The lesion completely
involved the upper pole and extended superiorly,
showing a loss of fat planes with the right adrenal
gland. Additionally, it encroached upon the right
renal artery and renal vein. No suspicious
retroperitoneal lymph nodes were identified. The left
kidney appeared normal in size, with evidence of
multiple cortical cysts measuring 16 x 13 mm in the
lower pole, without any evident mural nodules. The
patient was subsequently scheduled for open right
radical nephrectomy and adrenalectomy.

The department of oncopathology received the
radical nephrectomy specimen, which measured 24.5
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x 10 x 5.5 cm. Upon sectioning, an exophytic tumor
measuring 7.5 x 7.2 x 7.0 cm was identified,
exhibiting grey-tan firm areas (Figure 1B).
Additionally, areas of hemorrhage and necrosis were
present. The tumor involved the upper pole of the
kidney and the interpolar (mid-pole) region. Both the
renal capsule and perinephric fat were infiltrated by
the tumor. The tumor infiltrated into the renal sinus
and the pelvicalyceal system. The adrenal gland was
also involved by tumor. A tumor thrombus was noted
within the renal vein, while the ureteric and vascular
margins were free of tumor involvement.

Figure 1. Right renal upper pole mass (A) Coronal T2
weighted image exhibiting cystic components,
haemorrhage (T2 dark areas), and fluid levels, as well as
the triple sign (the T2-weighted MRI appearance of
coexisting high, intermediate and low signal, reflecting
solid  tissue,  haemorrhage/cystic =~ change  and
fibrous/collagenous or calcified areas); (B) Right radical
nephrectomy specimen, Gross image showing exophytic
tumor with grey-tan, haemorrhagic and necrotic areas

MICROSCOPIC FINDINGS

Microscopic examination revealed a high-grade
spindle cell tumor organized in intersecting fascicles
within a background of hemangio-pericytomatous
vasculature (a distinct branching blood vessel pattern
with thin-walled vessels). The spindle cells exhibited
moderate to marked nuclear atypia (Figure 2A-B),
with a brisk mitotic rate of approximately 20-22 per
10 high-power fields and areas of necrosis. The tumor
involved the renal capsule, perinephric fat, and renal
sinus. The adrenal gland was also infiltrated by the
tumor. In addition, tumor thrombus in the renal vein
was also identified. Immunohistochemical analysis
showed that the tumor cells were positive for TLEI
(diffuse) (Figure 2E), SS18::SSX fusion—specific
antibody (diffuse nuclear) (Figure 2D), CD99,
BCL2, and Vimentin (Figure 2C). Focal positivity for
AE1/AE3 was noted. The tumor cells were negative
for CD34, S100, MUC4, EMA, p63, CD10, SMA,
Desmin, PAX8, and CAIX. EMA, PAXS, and
AE1/AE3 highlighted the entrapped renal tubules. Six
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renal hilar lymph nodes were dissected and were
negative for metastasis. Based on the findings, a
diagnosis of synovial sarcoma was given. By the
FNCLCC system, the tumor corresponded to grade 3
(tumor differentiation score 3, mitotic count score 3,
with tumor necrosis present). Kidney sarcoma is
staged using the AJCC (American Joint Committee
on Cancer) TNM staging system for soft tissue
sarcoma, and involvement of another organ (adrenal
gland in the present case) would be staged as T3°.

Figure 2. Right radical nephrectomy (A) Cellular spindle
cell tumor arranged in intersecting fascicles H&E, X200;
(B) Monotonous tumor cells with hyperchromatic nuclei
and inconspicuous nucleoli H&E, X400; (C) High grade
spindle cell component highlighted by vimentin, X400);
(D) Diffuse positivity of tumor cells for SSX-SS18, X400;
(E) Diffuse positivity of tumor cells by TLE-1, X200

The patient was scheduled for adjuvant
chemotherapy (Ifosfamide and Adriamycin) followed
by radiotherapy (RT). A pre-chemotherapy CT scan
revealed multiple metastatic nodules in both lungs.
The patient was started on chemotherapy; however,
he developed Ifosfamide induced proximal renal
tubular acidosis after two cycles of chemotherapy.
The treatment was then changed to a combination of
gemcitabine and docetaxel. The patient remained on
follow-up for approximately eight months post-
surgery, after which he was lost to follow-up.
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DISCUSSION

PRSS is a highly uncommon soft tissue malignancy
that typically affects younger patients of both sexes,
with a slight male predominance*. Soft tissue
sarcomas originating from the kidney include
leiomyosarcoma, liposarcoma, rhabdomyosarcoma,
fibrosarcoma, and malignant fibrous histiocytoma
being the most prevalent. The age of presentation
ranges from 20 to 72 years, with a median age of 35
years®.

Macroscopically, PRSS typically appears as a
yellow-brown, jelly-like, well-encapsulated mass
containing cystic, necrotic, and hemorrhagic areas.
Tumor sizes range from 1 to 35 cm, with the majority
between 5 and 20 cm, frequently replacing the entire
kidney and invading the surrounding renal capsule.
While lymph node involvement is uncommon,
vascular invasion can occur®Extension into the
inferior vena cava has been reported in three cases.
Some poorly differentiated synovial sarcomas exhibit
a hemangiopericytoma-like morphology and have
frequently been misdiagnosed as
hemangiopericytoma at initial evaluation’.

On histology, synovial sarcoma can present as one
of three distinct histologic variants: monophasic,
biphasic, and poorly differentiated. Monophasic
synovial sarcoma is the most common variant,
characterized by spindle cells exhibiting significant
cytologic atypia arranged in fascicles. Biphasic
tumors contain fascicular spindle cells alongside a
substantial epithelial component. Poorly
differentiated tumors exhibit high cellularity and
rounded tumor cells®.

There are no specific clinical or imaging features
for synovial sarcoma; symptoms and CT findings
often overlap with other malignant renal tumors. The
diagnosis of PRSS can be challenging and is typically
based on the morphological and
immunohistochemistry profile. These tumors exhibit
a specific chromosomal translocation t(x;18)(p11.2;
ql1.2), resulting in the fusion of synovial sarcoma
genes SYT-SSX1 and SYT-SSX2, and, more rarely,
SYT-SSX4’. In current nomenclature, the involved
genes are designated SS18 and SSX, and the fusion is
written SS18::SSX, denoting a gene fusion of the
SS18 gene on chromosome 18 with the SSX gene on
the X chromosome®’. Genetic analysis via
Fluorescence in situ hybridization (FISH) can
confirm the diagnosis by demonstrating the SYT-
SSX gene translocation, and is considered the gold
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standard. Several studies have noted the relatively
poor sensitivity (83-94%) of these molecular tests,
along with associated technical and financial
challenges'®. Immunohistochemistry for transducin-
like enhancer of split 1 (TLE1) has proven effective
in differentiating synovial sarcoma from other soft
tissue malignancies. While TLE1 demonstrates
robust and diffuse nuclear staining in synovial
sarcoma, its specificity is limited, as it can also be
positive in up to one-third of non-synovial sarcoma
cases!!. Recently, Baranov et al. assessed SS18-SSX
immunohistochemistry in 100 genetically verified
primary synovial sarcoma tumors and 300
histological mimics and concluded that SS18-SSX
immunohistochemistry exhibited high sensitivity
(95%) and specificity (100%) for diagnosing synovial
sarcoma'?. In the present case, however, molecular
confirmation of the SS18::SSX rearrangement
through FISH or RT-PCR could not be done due to
cost constraints.

The commonly positive IHC markers in PRSS
include SS18::SSX  fusion—specific antibody,
epithelial membrane antigen (EMA), cytokeratin
(CK7), B-cell lymphoma 2 (BCL2), cluster of
differentiation molecule 99 (CD99/MIC2), vimentin,
and TLE1. Conversely, CD34, Desmin, Wilms' tumor
protein (WT-1), smooth muscle actin (SMA),
MyoDI1, S100, paired-box factor 8§ (PAXS), and
synaptophysin are typically negative in renal synovial
sarcoma and help in differentiation from other
differential diagnoses'?.

The common differential diagnoses include
sarcomatoid renal cell carcinoma, leiomyosarcoma,
solitary fibrous tumors, retroperitoneal sarcomas,
fibrosarcoma, malignant peripheral nerve sheath
tumors,  primitive = neuroectodermal  tumors,
hemangiopericytoma, = mixed  epithelial  and
mesenchymal tumors, and Wilms’s tumor!?.

Distinguishing PRSS from sarcomatoid renal
carcinoma can be especially challenging as
monophasic synovial sarcoma is more frequently
observed in the kidney than biphasic forms. In the
largest to date series of 16 cases of genetically
confirmed renal synovial sarcoma published by
Schoolmeester et al, the authors reported all cases to
be of monophasic type. In most cases of sarcomatoid
RCC, an underlying histologic subtype of RCC is
identifiable with adequate sampling and aids in
distinction from PRSS. Solitary fibrous tumors of
kidney also share some morphological features with
PRSS, however, diffuse positivity of CD 34 and
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STAT6 IHC along with recurrent NAB2-STAT6
gene fusions help in differentiation from PRSS'.

PNET is a common mimic of poorly differentiated
synovial sarcoma, however, they exhibit more
uniform, round cells than do PDSS. Lack of
expression of TLE1 and SS18 fusion antibody, and
rearrangements involving the EWSRI1 gene helps to
distinguish it from PDSS!*!4. Table 1 highlights the
characteristic IHC and molecular alterations noted in
the common differential diagnoses.

Table 1. Differential diagnosis of Primary Renal
Synovial Sarcoma with key distinguishing

immunohistochemical and molecular features

. . . Characteristic
. Characteristic positive
Entity . . 5 molecular
immunohistochemistry features
Primary .
renal .TLEl’ S$18..SSX t(X;18)(pl1;ql)
synovial RS ELGT translocation
y BCL2, CD99
sarcoma
Sarcomatoid PAXS. EMA Chromosomal
renal cell i Ny gains and losses,
. Pancytokeratin
carcinoma -13q and _4q
Solitary ..
fibrous CD34, STAT6 NA]B;%'S’;EAT6
tumor
Leiomyosarc| SMA, Desmin, h- Complex
oma caldesmon karyotype
. Inactivating
Malignant . .
peripheral 5100, SOX10, é“ﬁll?ﬁ‘ﬁf/é’ﬁgéa
nerve sheath| Loss of H3K27me3 B. TP53. and
tumor ’ PRC’Z
};THEHT /EWing 199 NKX2.2, FLII, EWSRI
y 15 ERG rearrangement
tumors

PRSS follows a highly aggressive course, and the
prognosis is generally poor. Due to the rarity of these
tumors, definitive treatment guidelines are lacking,
and management strategies are often based on
isolated case reports in the literature. Frontline
surgical intervention is usually recommended.
Chemotherapy may serve as palliative treatment
when upfront surgery is not feasible due to inoperable
lesions or when patients are unfit for surgery, or if the
disease recurs post-surgery. Limited case reports
suggest adjuvant chemotherapy options for soft tissue
sarcomas, including doxorubicin, ifosfamide, and
etoposide'®.
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Consider primary renal synovial sarcoma (PRSS) in the evaluation of high-grade spindle
cell renal masses, particularly in younger adults

TLE1 marker alone lacks specificity. However, the SS18-SSX fusion-specific antibody,
when used in conjunction with morphological assessment, enables a reliable diagnosis
and can be used as a surrogate marker when molecular testing is not available

Currently, no standardised chemotherapy regimen for PRSS exists; treatment primarily
involves anthracycline- and ifosfamide-based therapies adapted from practices in soft
tissue sarcomas. Unfortunately, the prognosis for metastatic disease remains poor

Ifosfamide induced Renal tubular acidosis, can be a significant treatment-limiting
toxicity in these patients with prior nephrectomy and diminished renal reserve and

should be used with caution

In practice, renal synovial sarcomas are often
managed with ifosfamide-based chemotherapy
followed by radical nephrectomy. Kampe et al.
reported tumor-free survival in 13 patients with
localized soft tissue synovial sarcoma after a 37-
month follow-up!”.

Park et al. documented complete remission in a
patient with primary renal synovial sarcoma who
developed lung metastases four months post-radical
nephrectomy after undergoing chemotherapy with
doxorubicin and ifosfamide'®.

Recently, Iacovelli et al reported a meta-analysis
of 64 previously published renal synovial sarcomas.
The authors reported a median overall survival of 48
months and median disease-free survival of 33.0
months. While 8% patients had metastatic disease at
presentation, 36% of patients developed metastases
after nephrectomy with lung being the most common
site. Patients with metastatic disease had a very poor
prognosis'’®. In another case series of 16 cases of
PRSS, the authors reported mean age of 46 years and
adverse patient outcome in more than 50% of cases'*.
Three patients presented with lung metastases at
presentation’®. In comparison, the present case
presented with lung metastases shortly after surgery,
placing him at the more aggressive end of the reported
spectrum of published cases.

CONCLUSION

PRSS is a rare and aggressive neoplasm that may
mimic other renal cell carcinomas. Accurate
diagnosis relies on morphological evidence of spindle
cells and the identification of the SS18::SSX
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translocation, supported by IHC and, where available
molecular studies. Effective management necessitates
a high index of suspicion combined with the judicious
use of immunohistochemistry to exclude common
histologic mimics. Published series suggest
anthracycline-based  regimens may  improve
outcomes, though the present patient's own course
was complicated by toxicity and loss to follow-up,
illustrating the unpredictable nature of PRSS.
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