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Case Report

Cystic synovial sarcoma of the pleura mimicking a
cystic thymoma: a case report illustrating the role of
decreased INI-1 expression in differential diagnosis
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Abstract: Less than 40 cases of primary pleural synovial sarcoma (SS) have been reported to date. Furthermore,
only three cases of cystic SS have been documented in the English literature, including cases originating from sites
other than the pleura. Herein, we present an exceedingly rare case of cystic SS originating from the mediastinal
side of the visceral pleura in an asymptomatic 47-year-old man, which was detected during a checkup. On con-
trast-enhanced computed tomography, distinguishing between cystic SS and cystic thymoma was difficult because
the tumor was attached to the anterior mediastinum where the latter type of malignancy is more often detected.
Histopathological examination showed tumor cells with spindled morphology showing hypercellularity and moder-
ate nuclear atypia, with less than one mitotic figure per high-power field. As these features are associated with both
monophasic fibrous SS and type A thymoma, more data was required to determine proper diagnosis, and therefore,
immunohistochemistry was performed. Along with a conventional panel of markers, the SS-specific marker inte-
grase interactor 1 (INI-1) was applied and found to be decreased; decreased expression of INI-1 is characteristic of
SS. A diagnosis of SS was confirmed by detection of the SYT-SSX fusion gene via fluorescence in situ hybridization.
Given the relatively common availability of INI-1 testing in departments of pathology, this protein would be helpful
incorporated into the standard panel of markers for diagnosing SS.
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Introduction

Common sites of origin of synovial sarcoma
(SS) are the thigh, knee, ankle, foot, and upper
extremities [1]. In rare instances, SS arises in
the thorax [2]. Primary SS of the pleura was first
reported by Gaertner et al. in 1996 [3], and to
date, less than 40 cases of this type of SS have
been reported [4, 5]. Historically, SS was
thought to be related to the synovium; however,
it was subsequently determined that no demon-
strable relationship to synovial tissue exists [6].
While the histogenesis of SS has not yet been
clarified, it is speculated to originate from a plu-
ripotent mesenchymal cell, enabling epithelial
differentiation [7, 8]. SS is a malignant soft-tis-
sue tumor of uncertain differentiation [9] and is
classified histologically into monophasic fib-
rous, biphasic, and poorly differentiated cate-

gories [9]. These histologic patterns of SS pres-
ent a wide range of differential diagnoses
including spindle cell and/or small round cells
neoplasms. If it takes the form of spindle cell
morphology near the mediastinum, thymoma
(especially type A) [10] is included in the differ-
ential diagnosis.

Cystic SS is extremely rare, although focal cys-
tic change is often present in SS [1]. To the best
of our knowledge, there have been only three
documented cases in the English literature,
including cases originating from other than the
pleura [1, 11, 12]. On the other hand, cystic
change is also encountered in thymomas; it has
been reported that 40% of these tumors under-
go focal cystic change [13]. Although more
cases of cystic thymoma are documented than
cystic SS [13-17], it is a relatively rare subset of
the total number of thymoma cases.
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Figure 1. (A-C) Computed tomography (CT) findings with contrast enhancement before the operation. (A) Axial; (B)
Coronal; (C) Sagittal. There was a cystic lesion in the anterior mediastinum, 98 x 74 x 72 mm in size, with irregular
wall thickening containing a solid and bulky mural nodule that measured 36 x 32 x 30 mm. The wall of the lesion,
especially the mural nodule and thickened areas, were enhanced. (D-E) CT findings during the postoperative follow-
up. Recurrence in the form of pleural dissemination with increased pleural effusion was observed. It was ambiguous
before contrast enhancement (D). However, it was obvious after contrast enhancement (E).

Herein, we present an extremely rare case of
cystic SS due to intratumoral hemorrhage in
the anterior mediastinum, which was initially
presumed to be a cystic thymoma radiological-
ly. Even during intraoperative histopathologcial
examination, the possibility of thymoma could
not be ruled out owing to the spindled morphol-
ogy of the tumor cells. Performing immunohis-
tochemistry (IHC) and fluorescence in situ
hybridization (FISH) in addition to morphologi-
cal analysis enabled us to determine the cor-
rect diagnosis.

Case report
Clinical summary

A 47-year-old man presented at another facility
with abnormities found on a chest radiograph
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obtained during a checkup. Computed tomog-
raphy (CT) was performed, and an anterior
mediastinal lesion, measuring approximately
10 cm at the maximal diameter, was found. The
patient was then referred to our hospital. His
laboratory tests revealed no remarkable find-
ings. On contrast-enhanced CT, there was a
cystic lesion in the anterior mediastinum, 98 x
74 x 72 mm in size, with irregular wall thicken-
ing containing a solid and bulky mural nodule
that measured 36 x 32 x 30 mm. The wall of
the lesion was enhanced, especially at the
mural nodule and thickened areas (Figure
1A-C). A tumorous lesion, namely cystic thymo-
ma, was suspected, and surgery was per-
formed. The wall of the cystic lesion was rup-
tured during the operation and bloody material
was discharged. Part of the wall was submitted
for intraoperative histopathological examina-
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Figure 2. Surgically resected specimen. A. The cyst was firmly attached to the upper lobe of the right lung. B. The
wall of the cyst was irregularly thickened, and a solid, bulky mural nodule was observed although the wall was pre-
dominantly flat. The border of the tumoral cyst was well demarcated, and invasion into the lung was not apparent.
Of note, blot clotting was abundantly present.

tion, which revealed that the tissue was com-
posed of atypical spindled cells, resulting in the
differential diagnoses of a thymoma or sarco-
ma. The tumor was found to be originating from
the mediastinal aspect of the visceral pleura
and was firmly adhered to the upper lobe of the
right lung. Resection of this lobe, including the
entire tumor, was thus performed, separating it
from the mediastinal pleura. Postoperative
course was uneventful for a period of time with-
out neoadjuvant chemotherapy. However, re-
currence manifested 8 months after surgery in
the form of pleural dissemination with increased
pleural effusion, which was easily detectable
after contrast enhancement (Figure 1D, 1E).
Sample obtained by drainage of the effusion
was submitted for cytopathological evaluation,
which revealed atypical spindled cells and thus
confirmed the pleural dissemination of the
tumor.

Pathological findings

Macroscopically, the content of the tumoral
cyst had already been discharged because of
its wall rupturing during surgery; the cyst was
immersed in formalin. Blood clots attached to
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the wall remained. The cyst was firmly adhered
to the upper lobe of the right lung (Figure 2A).
On the cut surface, the cyst wall was irregularly
thickened, and a solid, bulky mural nodule was
observed; the wall was predominately flat oth-
erwise. The border of the tumoral cyst was well
demarcated, and invasion into the lungs was
not grossly apparent (Figure 2B).

Histopathologically, tumor cells were present
on the entire wall that was firmly attached to
the pleura; the border between the tumorous
tissue and the lung was well demarcated. The
solid and bulky mural nodule was comprised
only of tumorous tissue (Figure 3A). Even in the
flat section of the wall, a microscopic band-like
layer composed of tumor cells was observed
throughout; the surface of this layer was
smooth (Figure 3B). Tumor cells with spindled
shapes formed interlacing fascicles as they
grew (Figure 3C). They had mildly enlarged
hyperchromatic nuclei without prominent nu-
cleoli. Although nuclear atypia was moderate,
cellularity was very high (Figure 3D). Mitotic fig-
ures were approximately 8 per 10 high-power
fields. Necrosis was not apparent.
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Figure 3. Microscopic findings. A. Tumor cells were present on the entire

ratories, Franklin Lakes, NJ)
was observed compared with
endothelial cells (Figure 4C).
The Ki-67 (MIB-1, 1:100; Dako)
labeling index was 21% in the
area with the highest density of
positive cells (210 positive cells
per 1000 counted cells) (Figure
4D).

The diagnosis of monophasic
fibrous SS was considered ba-
sed on morphological and im-
munohistochemical characteri-
stics.

FISH was conducted on inter-
phase nuclei present on forma-
lin-fixed paraffin-embedded se-
ctions (4 um thick). A break-
apart probe was used to evalu-
ate rearrangement of the SYT
(synonym of the SS18) gene
(Vysis SS18 Break Apart FISH
Probe Kit; Abbott Molecular,
Des Plaines, lllinois, USA). Al-
most all the observed tumor
cells harbored rearrangement
of SYT, indicated by the split sig-
nal of the gene (Figure 5). The
diagnosis of SS was thus co-
nfirmed.

wall firmly attached to the pleura; the border between tumorous tissue

and the lung was well demarcated. The solid and bulky mural nodule was

Discussion

composed only of tumorous tissue (x 20). B. In the flat part of the cyst

wall, a microscopic band-like layer composed of tumor cells was observed
throughout the wall; the surface of this layer was smooth (x 40). C. Tumor
cells with spindled shape grow forming interlacing fascicles (x 200). D.
Tumor cells had mildly enlarged hyperchromatic nuclei without prominent
nucleoli. Although nuclear atypia was moderate, cellularity was very high.
Of note, a mitotic figure is present at the center of the field (x 400).

Upon IHC, tumor cells positive for CK7 (OV-TL
12/30, 1:50; Dako, Glostrup, Denmark), were
sparsely present (Figure 4A). Tumor cells posi-
tive for epithelial membrane antigen (EMA)
(E29, 1:50; Dako) were more numerous, yet still
comprised a minority of tumor cells (Figure 4B).
Tumor cells were positive for BCL-2 (124, 1:50;
Dako) and CD99 (12E7, 1:50, Dako). Cells were
focal and weakly positive for S100 protein
(polyclonal, 1:1000, Dako), and negative for
AE1/AE3 (AE1/AE3, 1:50; Dako) and CD34
(QBENnd 10, 1:50; Dako) (data not shown). De-
creased expression of integrase interactor 1
(INI-1; 25/BAF47, 1:200; BD Transduction Labo-
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After the discovery of the t(X;18)
translocation specific for SS
[18], molecular analyses have
been applied to distinguish be-
tween SS and its histological
mimics. This translocation re-
sults in the fusion of the SYT
gene to either the SSX1, SSX2, or SSX4 gene
[9]. The SYT-SSX fusion gene is found in more
than 90% of SS, the presence of which can be
detected by FISH [19]. In the present case, a
split signal of SYT was observed, but this did
not indicate which gene was fused to it.
Regardless, rearrangement of SYT detected by
FISH is indicative of SS.

Without cytogenetic information, differentiating
between SS and type A thymoma is difficult
when both consist of tumor cells showing spin-
dled morphology [9, 10]. IHC was employed to
help identify the tumor in this case. Sparse
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Cystic synovial sarcoma of the pleura

_'g‘r "

| .’é»n

.\,“é &

E |

Figure 4. Immunohistochemical findings. A. Sparse positivity for CK7 (x 400). B. Sparse positivity but more numer-
ous than CK7 for EMA (x 400). C. Decreased expression of INI-1 in tumor cells compared with endothelial cells (x
400). D. Ki-67 labeling index was 21% in the area with the highest density of positive cells (x 400).

positivity for CK7 and EMA alone could not
completely eliminate the possibility of thymo-
ma. However, negativity for AE1/AE3 is one cri-
terion to rule out thymoma, as this protein is
consistently expressed in thymomas [20]. As a
focal area of cystic change is also found in a
solitary fibrous tumor (SFT), a type of tumor well
known to occur in the pleura and possesses
spindled morphology, the possibility of a SFT
should also be eliminated [21, 22]. BCL-2 and
CD99, which were expressed in our case, are
frequently expressed by SFTs. However, nega-
tivity for CD34 along with scattered cells posi-
tive for CK7 and EMA did not match the criteria
for SFT diagnosis [23].
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Decreased expression of INI-1 is another piece
of evidence supporting the diagnosis of SS,
since downregulation of this protein appears to
be a feature completely unique to SS among it
and its mimickers [24, 25], and is thus an
extremely useful observation to reach its cor-
rect diagnosis. Kohashi et al. [24] determined
the incidence of INI-1 downregulation in SS to
be 69% (66 out of 95 cases), while Arnold et al.
[25] determined the incidence to be 86% (42
out of 49 cases). In the present case, INI-1
expression was downregulated, and thus the
diagnosis of SS was essentially confirmed
before the result of FISH was known. IHC for
testing INI-1 expression is thus a convenient
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Figure 5. Fluorescence in situ hybridization using
SYT break-apart probe. One probe labeled in Spec-
trumOrange lies distal to the SS18 gene. The other
probe labeled in SpectrumGreen lies proximal to the
SS18 gene. One fusion signal shown in yellow color
was present in these two nuclei. One orange and
one green signal were also observed, indicating rear-
rangement of SYT gene (x 1000).

and cost-effective diagnostic method. Para-
doxically, INI-1 mRNA levels were upregulated
in SS tumors with downregulated protein [24]. It
is thus postulated that a post-transcriptional
mechanism exists whereby SYT-SSX indirectly
regulates INI-1 through interaction of SYT with
a chromatin remodeling pathway that could
affect INI-1 [26, 27]. There appears to be no
prognostic difference between cases where
INI-1 is decreased and cases where it is not
[24].

To the best of our knowledge, cystic changes of
malignant peripheral nerve sheath tumors
(MPNSTSs), which resemble SS, have not been
focused upon in the English literature. However,
any tumor can undergo cystic change due to
degeneration or hemorrhage. Therefore, knowl-
edge of how to differentiate SS from MPNST via
IHC is important. Both these tumor types usu-
ally express S100 protein [28] making its mea-
surement of limited diagnostic value for differ-
entiating between them. Gene expression pro-
filing has revealed consistent overexpression of
the transducer-like enhancer of split 1 (TLE1) in
SS [29], which encodes a transcriptional core-
pressor involved in epithelial and neuronal dif-
ferentiation [30]. TLE1 protein was detected on
IHC in most SS cases (82%; 60 out of 73 cases)
and in many MPNSTs (47%; 7 out of 15 cases);
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however, its expression in MPNST is weak and
distinguishable from that of SS [31]. Conversely,
a more specific marker for MPNST is SRY-
related HMG box 10 (SOX10), a transcription
factor involved in neural crest differentiation
[32] which has been shown to be a sensitive
and specific marker for schwannian tumors on
IHC [33]. The incidence of SOX10 expression in
MPNST is 67% (32 out of 48 cases), but is only
7% (7 out of 97 cases) in SS. Specificity of
SO0X10 to MPNST in comparison to SS is 93%.
When considering the aforementioned dec-
rease in INI-1 expression and its 100% specific-
ity when distinguishing SS from its mimickers,
and taking into account its easier accessibility
compared to TLE1 and SOX10 in departments
of pathology, INI-1 would be the protein of
choice to add to conventional marker screening
panels.

SS is an aggressive tumor with a poor progno-
sis. Recurrences are common and patients
may undergo consecutive surgical resections.
The five-year disease-free survival was 20.9%
in one study [34]. Since our patient showed
inoperable recurrence, chemotherapy, radio-
therapy, and radiofrequency thermal ablation
[35] may be recommended in cases such as
this.

In conclusion, this is an exceedingly rare case
of cystic SS. Because of its occurrence in the
visceral pleura near the anterior mediastinum
and its adherence to the mediastinal pleura,
distinguishing between cystic SS and cystic thy-
moma (the latter of which was more often
encountered) was difficult on contrast-enha-
nced CT. Histopathological examination showed
a tumor composed of spindled cells. This fea-
ture alone could not differentiate between the
two suspected tumor types because monopha-
sic fibrous SS and type A thymoma both take
the form of spindled cells. Therefore, IHC was
invaluable for determining the tumor type.
Decreased expression of INI-1 is specific to SS
and distinguishes it from other similar tumors.
Assuming that antibodies for INI-1 are relatively
prevailing across pathology departments, INI-1
should hence be included in the conventional
panel of markers for diagnosing SS.
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