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Abstract: To the best of the authors’ knowledge, this is the first published case of mono-
phasic synovial sarcoma (SS) initially diagnosed as Ewing’s sarcoma (ES), yet successfully
treated with chemotherapy in a 24-year-old patient. The initial diagnosis showed
a monotonous round cell tumor and positivity for CD99, characteristic of ES; however, the
cytology was negative for the classic EWSR1 rearrangement of ES. The patient was treated
with the standard chemotherapy protocol of ES — COG AEWS1031 Regimen A with
vincristine, doxorubicin, cyclophosphamide, and mesna — as well as with wide resection.
Post-resection tissue submission showed additional morphologic features which led to a re-
evaluation of the classification of the tumor as well as additional molecular studies; these
revealed positivity for translocations of SS18 (18q11.1) in 100% of the nuclei, which is most
characteristic of SS, thus, reclassifying the neoplasm as a SS tumor. This case underscores
the importance of considering several pathologic entities in the differential diagnosis of
small, round blue cell tumors, including ES, SS, and lymphoma. It also demonstrates the
importance of using chromosomal identification for a more definitive diagnosis, rather than
relying on histological features and markers which are found in more than one tumor
classification. There is conflicting evidence of the impact of chemotherapy on survival in
SS, as it is primarily treated with radiation therapy. Since SS is rare, prospective studies on
the effect of chemotherapy on survival are limited in number. However, our case study
demonstrates that chemotherapy is another modality that can be used in the treatment of SS
neoplasms.
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Introduction
While malignant small, blue round cell tumors, Ewing’s sarcoma (ES), synovial
sarcoma (SS), and lymphoma share histology, markers, and clinical presentation,
the prognosis and treatment differ for each. In ES, the second most common
primary malignant bone tumor which occurs most often in adolescents, 20152770
ES is characterized by markers including the sensitive but poorly specific CD99,'
EWSRI-FLII and EWSRI-ERG gene fusions.” In 85% of ES cases, the transloca-
tion t(11;22)(q24;q12) is found.® Because of micro-metastasis, the most successful
management is polychemotherapy, such as COG AEWS1030, Regimen A, accom-
panied by adjuvant surgical treatment.*

Lymphoma is similarly characterized with the finding of mixed small round blue
cells on histology; however, it is negative for the CD99 marker and lacks the
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translocation t(11;22). Its tumor marker profile includes
CD20, CD45, and lymphocyte common antigen among
others. The most successful treatments for lymphoma are
multi-agent chemotherapy — cyclophosphamide, doxorubi-
cin, prednisone, and vincristine — with radiation added for
local control in persistent disease.

SS is a rare metastatic soft tissue tumor most com-
monly diagnosed in 15-30-year-olds.” Ninety percent of
SS cases are positive for the translocation t(X;18)(p11.2;
ql1.2)," and 95% are positive for SS18/SSX1, SS18/
SSX2, and SS18/SSX4 gene fusions.® While surgery and
radiation therapy have achieved excellent local control,
distant metastasis limits overall survival.” To date, we
have found that no randomized trial has been established
in order to study the role of chemotherapy as a treatment
modality for SS. Our case study demonstrates the use of
chemotherapy in augmenting positive results in the long-

term treatment of SS tumors.'%!!

Case Report

In January 2012, a 24-year-old male presented with
a 5-month history of a growing soft tissue mass on the
medial aspect of the right elbow. Magnetic resonance
imaging (MRI) demonstrated a (6.5%4.9x8.5 cm) well-
circumscribed, heterogeneously enhancing soft tissue
mass within the medial aspect of the distal biceps with
mass effect on the median nerve and brachial vasculature
(Figure 1).

A core needle biopsy revealed sheets of round to oval,
medium-sized cells with atypical chromatin and nucleoli.
Flow cytometry showed a population of cells consistent
with ES, and the immunohistochemistry was positive for
the CD99 marker characteristic of ES. The specimen did
not demonstrate S100, CD45, myogenin, desmin, and
panCK markers. Thus, the presumptive diagnosis was
a soft tissue ES negative for classic EWSRI1 rearrangement
on chromosome 22, through both chromosomal and FISH
analysis.

Subsequently, the patient was treated with chemother-
apy COG AEWS 1031, Regimen A protocol with
vincristine, doxorubicin, cyclophosphamide, and mesna.
A post-chemo MRI demonstrated a successful response
to the protocol with a documented reduction in tumor
mass size of 4.8x3.6x5.5 cm. A follow-up surgical wide
resection of the mass with medial epicondyle resection and
medial and ulnar nerve neuroplasty was then performed.
On pathology, the tumor size measured 4.7 cm in greatest
diameter, with 85% of the mass demonstrating necrosis

Figure | Right elbow MRI series showing a large heterogeneously enhancing and
likely hemorrhagic mass with dilated vascular structures within the medial aspect of
the distal biceps: axial view post-contrast (A), coronal view post-contrast (B), and
sagittal view (C).

and myxoid degenerative changes. Examination of all
biopsy margins showed no atypia or malignancy.

The resection yielded significantly more tumor to eval-
uate, and additional morphologic features such as over-
lapping hypercellularity as well as some focal spindling
led to additional testing. Immunohistochemistry was then
repeated on the surgical specimen and confirmed positivity
for CD99 (most characteristic of ES) and for BCL-2 and
EMA. EMA and BCL-2 staining are more routinely
observed in synovial sarcoma rather than Ewing’s sar-
coma. Bone marrow aspirates and core biopsies revealed
erythropoiesis with normal tri-lineage hematopoiesis with-

out evidence of metastatic ES. Following a re-evaluation
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of pathology, additional molecular FISH testing was
ordered on the new resection specimen to rule out
a synovial sarcoma.

Furthermore, the rearrangement of SS18 (18q11.1) was
documented in 100% of the nuclei, a finding which is
characteristic of SS tumors. An additional finding was
the translocation involving the short arm of the
X chromosome and the long arm of one chromosome 18
homolog [ie, t(X,18)(p11.2;q11.2)] or a three-way translo-
cation involving the short arm of the X chromosome, the
long arm of one chromosome 18 homolog, and the long
arm of one chromosome 5 homolog [ie, t(X, 18;5)(p11.2;
ql11.2;11.2)]. With these additional identified transloca-
tions, the tumor was reclassified as a monophasic SS
neoplasm.

A one-year post-excision MRI revealed enhancing soft
tissue and intramuscular edema within the surgical bed,
likely related to post-surgical changes, without evidence of
solid nodular enhancing components to suggest recurrence
(Figure 2). The overlying skin was resected and negative
for malignancy.

Discussion
ES, the second most common primary malignant bone
tumor, occurs most often in adolescents.'” Its histologic
profile is characterized by markers including CD99, which
is sensitive but poorly specific for diagnosis.' Other char-
acteristics include EWSRI-FLII and EWSRI-ERG gene
fusions® and the translocation t(11;22)(q24;q12).3
Because the majority of ES patients have been found to
have micro-metastasis, the most successful treatment of
ES combines polychemotherapy with surgery and/or
radiotherapy.®'? Polychemotherapy for ES commonly
consists of doxorubicin, vincristine, etoposide, and cyclo-
phosphamide and/or ifosfamide.* The Pediatric Oncology
Group and the Children’s Cancer Group (COG) found that
adding ifosfamide and etoposide to cyclophosphamide,
doxorubicin, and vincristine for localized ES improves
outcomes; this COG
AEWS1030, Regimen A used in our study has become
the basis on ES management in North America.** Using

combination as well as the

surgery alone without chemotherapy results in higher
relapse and mortality rates.’

The diagnostic value of immunohistochemistry in SS
diagnosis is limited; however, a combination of EMA,
BCL-2, and CD56 is commonly observed. CD99 staining
may be positive in SS, and more recently TLE-1 immuno-
histochemistry has been used to help diagnose SS. Due to

Figure 2 Right elbow MRI. No evidence of soft tissue mass or abnormal marrow
signal: axial view (A), coronal view (B), and sagittal view (C).

overlap with ES criteria, as evidenced by the overlap of
CD99 and S100 positivity."'* Therefore, the utilization
of gene arrangement analysis is vital for confirmation of
definitive diagnosis between all small round blue cell
tumors. The findings of t(X;18)(p11.2;q11.2) between
SYT and SSX translocations are present in 90% of SS,
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and the fusion genes of SS18/SSX1, SS18/SSX2, and
SS18/SSX4 are in 95% of SS, which would reclassify
these soft tissue tumors, and therefore distinguish them
from the others for perhaps a different treatment regimen.

While surgery and/or radiation have been most com-
monly used for treatment of SS, no consensus has been

reached %1115

regarding the role of chemotherapy.
Ifosfamide-based chemotherapy has been associated with
survival in patients with high-risk extremity SS.'° An
ifosfamide, vincristine, and doxorubicin regimen was
found to have moderate activity against pediatric SS.
Furthermore, 15767644 chemotherapy has also proved
effective in adults, and in one study, the 4-year overall
survival of adult patients treated with chemotherapy was
88% 67%  for

a chemotherapeutic regimen.'®'” We can only speculate

versus those not enrolled in
about the role of chemotherapy as a treatment for SS, as
there is a lack of randomized trials and a definitive body of
evidence in support of this modality.'%!!

In our case study, the presumptive diagnosis of ES was
based on an initial biopsy consistent with small round cell
tumor appearance and positivity for CD99, two findings
which support diagnosis of both ES and SS."'* The initial
biopsy lacked the characteristic ES translocation, but the
post-excision analysis did identify the SS18 rearrangement
(1811.1) which is characteristic for SS. This resulted in the
reclassification of the mass to a monophasic SS tumor. As
such, the molecular analysis finding of SYT gene rearran-
gements supports the use of this technique for precise
definitive tissue diagnosis of SS.'® It should be noted
that an alternative explanation to our findings is that this
was a biphasic tumor which had features of ES and SS.
The chemotherapy successfully treated the ES element,
and the SS element was cured by surgical resection.

In the past, more focused FISH testing had been used to
specifically rule out certain translocations; however, with the
advent of more widespread molecular testing techniques,
multiple fusions can now be detected with modalities such
as NGS fusion testing. These multi-fusion tests were not
available at the time of this case’s presentation or diagnosis.
These multi-gene fusion testing panels will play a major role
to help further classify a tumor and test it for multiple
different fusions in the list of differential diagnoses.'”

To the best of the authors’ knowledge, this is the first
reported case in which SS was successfully treated with
standard ES chemotherapy regimen COG AEWS1030,
Regimen A. This case supports the effectiveness of che-
motherapy as part of the treatment regimen for SS in adult

patients, as evidenced by the marked decrease in tumor
size post-chemo and post-surgical excision, the negative
remaining soft tissue bed, and the negative bony margins.
Our patient presented one year later without recurrence.
With the one year follow-up and documented lack of
recurrence, the successful response to Regimen A as
a part of treatment for this patient warrants further inves-
tigation into the routine incorporation of chemotherapy as
an adjuvant arm to treatment in adult SS tumors.
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