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Abstract

Synovial sarcomas (SS) are rare soft tissue sarcomas that usually arise near large extremity joints. SS may pose
difficult diagnostic challenges on cytology when encountered as a monophasic variant. We report a 27-year-old
woman diagnosed with metastatic monophasic synovial sarcoma by a CT-scan guided fine needle aspiration (FNA)
biopsy of a left lower lung lobe nodule. We reviewed the literature on the epidemiologic, cytohistological spectrum,
immunophenotypic, and the molecular findings and discussed the differential diagnosis for this rare entity.
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SSX1 fusion

Introduction
Synovial sarcomas (SS) are malignant mesenchymal spindle cell

tumors with high variable epithelial differentiation [1]. The name of
“Synovial sarcoma” is a misnomer as the tumor does not arise from or
differentiate toward synovium. This entity represents 5 to 10% of
overall soft tissue sarcomas and usually arises in young individuals
between ages of 15 to 35 years with male predominance [2]. SS
presents most usually as a slow-growing deep seated mass, and in half
of the cases they are painful [3]. SS could arise from any anatomic site,
however, most commonly arise near large extremity joints, especially
knee joint [4]. SS have three main histologic patterns: Biphasic synovial
sarcoma (BSS); Monophasic synovial sarcoma (MSS); and poorly
differentiated synovial sarcoma (PSS) [5]. Proper treatment usually is a
wide local excision with neoadjuvant radio-chemotherapy. Local
recurrences are common and distant metastasis usually occurs to
lungs, bones and lymph nodes [6]. With proper treatment and follow
up, the 5-year survival rate ranges from 50 to 85% [7].

Material and Methods
CT-guided FNA biopsy was performed using a 21-gauge needle.

Material from the FNA was expelled onto glass slides and smeared.
Some of the smears were air-dried and stained with Diff-Quik stain.
The remaining smears were immediately wet fixed with 95% ethyl
alcohol and stained with Papanicolaou stain. Material for cell block
was rinsed from the needle in 10% neutral buffered formalin. Paraffin-
embedded sections from the cell block were stained with hematoxylin
and eosin (H&E). Immunohistochemistry stains were performed on
unstained sections of formalin fixed, paraffin embedded cell block by
the standard avidin–biotin technique. The panel of antibodies used
included pancytokeratin (CK AE1/AE3), epithelial membrane antigen
(EMA), BCL-2, S-100, CD99, CD34, actin, desmin, melan A, and
vimentin.

RT-PCR study of SYT-SSX genes 1 and 2 fusions was performed on
unstained sections of cell block.

Case Report

Subject
The patient is a 27-year old Puerto Rican female with a history of

local recurrent “spindle cell sarcoma” of the left thigh. She first noticed
a painless lump in her left thigh 5 years ago; however, as the lump was
not painful, she did not seek any medical attention. Two years later, the
patient got pregnant and her obstetrician recommended evaluating the
lump as it was growing. CT scan of the lower extremities showed a 4.8
cm lobulated mass in the medial aspect of the left thigh. The mass was
biopsied and diagnosed as “Grade I spindle cell sarcoma with no
necrosis, suggestive of low grade fibrosarcoma”. Few weeks after the
diagnosis, the patient had a wide local resection with clear margins.
The patient did not receive any neoadjuvant treatment at that time.
One year after the initial surgery, the patient noticed a lump in the
same area. She had an MRI which showed multiple small nodules
adjacent to the prior surgery site (Figures 1A and 1B). Chest CT-scan
was negative at that time. Patient had another resection which showed
“Grade II sarcoma with no necrosis”. No neoadjuvant chemotherapy
was given at that time either. One year after the second resection, the
follow up MRI showed multiple enhancing soft tissue masses
consistent with local recurrence. The follow-up chest CT-scan showed
a 1.4 cm x 1.0 cm nodule in the left lower lung lobe (Figure 2).
Infectious or inflammatory etiologies were considered. A CT-scan
guided fine needle aspiration (FNA) biopsy on the lung nodule showed
malignant neoplasm confirmed to be metastatic monophasic synovial
sarcoma with proper immunohistochemical and molecular studies.
Patient is planned to have an aggressive preoperative combined radio-
and chemotherapy to be followed by limp-salvage wide surgical
resection.
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Figure 1 (A and B): Coronal and cross sections MRI images show multiple enhancing nodules consistent with tumor recurrence.

Radiology
The initial left thigh CT-scan showed a 4.8 cm × 3.5 cm × 2.9 cm

lobulated mass located at the medial aspect of the left thigh. One year
following the first surgical resection, the patient had an MRI which
showed at least 4 distinct and enhancing soft tissue masses within the
mid to distal and medial left thigh (Figures 1A and 1B). The superior
dominant mass is centered approximately 23 cm above the knee joint
and measures 2.7 cm × 3.1 cm × 6.2 cm. This lesion was intimately
associated with the superficial femoral artery and vein. A second
dominant lesion measuring 2.8 cm × 3.2cm × 4.4 cm was seen just
inferior to this lesion and was also closely associated with the
superficial femoral vessels.

Figure 2: Chest CT-scan shows a 1.4 cm nodule in the left lower
lung lobe.

Several smaller nodular masses were seen within the subcutaneous
tissues along the muscular fascia. An 8 mm × 8 mm enhancing nodule/
lymph node was seen in the subcutaneous tissues of the mid medial
thigh. Underlying the surgical scar there was ill-defined signal
abnormality and enhancement which extended from the skin surface
to the popliteal vessels. One year after the second resection, the follow
up MRI showed multiple enhancing soft tissue masses consistent with
local recurrence. Follow up chest CT-scan showed a 1.4 × 1.0 cm left
lower lung nodule (Figure 2). No pleural or pericardial effusion or
lymph adenopathy were identified.

Cytology
Moderate to hypercellular smears composed of monotonous

population of spindle cells. The cells had a fascicular arrangement with
focal storiform pattern with no mitosis or significant atypia (Figures
3A and 3B). No necrosis, calcifications, ossification, or epithelial
component was identified. Most of the nuclei of the lesional cells are
oval- to fusiform, with finely granular and evenly distributed
chromatin. Previous resections slides were reviewed in conjunction
with the current case. The histomorphologic features were identical.

Immunohistochemical findings
A properly controlled immunostain panel was performed on the cell

block to determine the nature of the tumor. Differential diagnoses of
this spindle cell tumor include metastatic fibrosarcoma, sarcomatoid
squamous cell carcinoma, malignant spindle cell melanoma, malignant
solitary fibrous tumor, atypical carcinoid tumor, monophasic synovial
sarcoma, malignant peripheral sheath, Ewing Sarcoma/PNET, and
leiomyosarcoma. The current case tumor cells were positive for
vimentin, CD99, and Bcl-2. Tumor cells were negative for cytokeratin
AE1/AE3, EMA, actin, desmin, CD34, S-100, and melan A (Figures 3C
and 3D).
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Figure 3: (A) Diff -Quik stain smears show low grade spindle cell neoplasm. (B) H&E stained section from cell block shows sweeping fascicles
of spindle cell lesion with no significant atypia, entrapped residual bronchioles are also shown. (C) Tumor cells are negative for cytokeratin
(AE1/AE3), residual distorted bronchioles are highlighted as a positive internal control. (D) Tumor cells are BCL-2 positive, while the
entrapped bronchioles are negative.

Molecular findings
RT-PCR study of SYT-SSX genes 1 and 2 fusions was performed on

unstained sections of cell block by Dr. Sarah Kerr and her group at
Mayo Clinic, Rochester, USA. SYT-SSX genes 1 fusion was detected
(Figure 4).

Figure 4: RT-PCR study showed SYT-SSX genes 1 fusion.

Discussion
Synovial sarcomas (SS) are rare soft tissue sarcomas that usually

arise near large extremity joints, especially knee joint [4]. SS may pose
difficult diagnostic challenges on cytology when encountered as a

monophasic variant. SS mainly affects the deep soft tissues of the
extremities in adolescents and young adults with male predominance,
but can occur in almost any part of the body [8]. SS represented 5%–
10% of all soft tissue sarcomas, with about 800 cases per year in the
United States [9]. SS are divided mainly into three histological types:
biphasic (BSS), monophasic (MSS), and poorly differentiated (PSS)
[10]. The biphasic type consists of epithelial and spindle cell
components, whereas the monophasic type has uniform spindle cells
and are difficult to distinguish from other spindle cell neoplasms such
as fibrosarcoma, sarcomatoid squamous cell carcinoma, malignant
spindle cell melanoma, malignant solitary fibrous tumor, atypical
carcinoid tumor, malignant peripheral sheath, Ewing Sarcoma/PNET,
and leiomyosarcoma [11]. In either type of synovial sarcomas,
epithelial markers, such as EMA and cytokeratin, may be reactive,
however the golden diagnostic tool in about 90% of cases is the t(X;18)
(p11;q11) translocation [12]. This is a rearrangement of the SS18 gene
(formerly known as SYT) in the 18q11 region and one of the SSX1,
SSX2, or SSX4 genes in Xp11 [13]. Currently, surgical excision is the
main treatment modality for SS. Radiotherapy decreases the rate of
local recurrence and adjuvant chemotherapy shown to increase time to
local or distal recurrence, but not necessarily improve overall survival
[13]. Spillane et al. [14], studied 150 cases of synovial sarcoma which
showed a 5 year survival rate of 57%. The poor prognostic factors for
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SS include tumor size >5 cm, age >20 years at diagnosis, and the SS18
(SYT)-SSX1 translocation fusion gene [15].

The differential diagnosis of SS, especially the monophasic variant,
is very challenging on cytology because the cytologic features are
usually bland and do not direct the pathologist toward a diagnosis of
an aggressive nature. The nuclei are uniform with evenly distributed
chromatin; necrosis is uncommon and mitoses are infrequent [16].
This case illustrates the misleading bland cytologic appearance of SS
with insignificant mitotic activity and absence of necrosis. Therefore,
the use of ancillary studies including immunocytochemistry and
molecular pathology is invaluable. EMA is the most sensitive marker
to detect the epithelial component. Cytokeratin AE1/AE3
immunostain illustrates the epithelial component in the BSS [17]. The
use of EMA, CK AE1/AE3 and CK7 appears to yield the best chance
for detecting epithelial differentiation in SS [18]. CD34, SMA, S100,
and desmin immunostains are usually negative. The spindle cells in SS
are usually positive for Bcl-2 and CD99 [19].

Spindle cell squamous cell carcinoma is one of the main differential
diagnosis, however, this entity are often shows a high degree of atypia

and pleomorphism, and tumor cells are positive for CK AE1/AE3, p63,
or p40 and negative for CD99 or BCL-2. The other differential
diagnosis is leiomyosarcoma which have cigar-shaped nuclei with
perinuclear vacuoles, however, they are almost always CK AE1/AE3
and EMA negative and desmin and actin positive [20]. Malignant
solitary fibrous tumor shows stag-horn shaped vasculature with ropy
collage, and usually positive for CD34 and BCL-2; however, it is usually
negative for CD99 and CK AE1/AE3. Fibrosarcoma is also considered
an important differential diagnosis for the MSS. This entity is vimentin
positive, however, is BL-2, and CD99 negative [21]. Atypical carcinoid
tumor could pose similar tumor morphology with more spindle
features; however, they are CK AE1/AE3, synaptophysin and
chromogranin positive and both CD99 and CD34 negative. Malignant
melanoma could mimic the cytologic features of MSS. However,
malignant melanoma is positive for S100, Melan A, HMB45, and
negative for CK AE1/AE3, CD99 and CD34. Table 1 shows the
differential diagnosis of MSS with the different immunophenotypic
characteristics.

MSS SSCC FS MM ACT LMS MSFT MPNST ES/PNET

CK AE1/AE3 +/- + - - + - - - -

EMA +/- + - - + - +/- - -

CD99 ++ - - - - - ++ - ++

CD34 - - - - - - ++ +/- -

Actin - - +/- - - + +/- - -

Desmin - - +/- - - + - - -

BCL-2 ++ - - - - - ++ - -

Synaptophysin - - - - + - - - -

Chromogranin - - - - + - - - -

Melan A - - - + - - - - -

S100 - - - + - - +/- +/- +/-

HMB 45 - - - + - - - - -

Vimentin + - + - - + ++ - -

CD56 + - - - + - - - -

TTF-1 - - - - + - - - -

CK 20 - - - - - - - - -

CK 7 - - - - +/- - - - -

P63 - + - - - - - - -

CK 5/6 - +/- - - - - - - -

Molecular t(X;18) N/A N/A N/A N/A N/A N/A Complex t(11;22)(q24; q12)

MSS: Monophasic Synovial Sarcoma; SSCC: Sarcomatoid Squamous Cell Carcinoma; FS: Fibrosarcoma; MM: Malignant Melanoma; ACT: Atypical Carcinoid Tumor;
LMS: Leiomyosarcoma; MSFT: Malignant Solitary Fibrous Tumor; MPNST: Malignant Nerve Sheath Tumor; ES/PNET: Ewing’s Sarcoma/Primitive Neuroectodermal
Tumor.

Table 1: IPOX for the differential diagnosis of synovial sarcoma.
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The golden standard diagnostic tool is the demonstration of the
characteristic translocation (X;18). SS consistently harbors t(X;18)
resulting in SS18-SSX1, SS18-SSX2, and rarely SS18-SSX4 fusion
transcripts [22].
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