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ABSTRACT

INTRODUCTION

Ewing sarcoma (ES), described as a diffuse endo-
thelioma of the bone, is divided into two categories: 0s-
seous and extraosseous, which mainly affects adolescents.
Extraosseous Ewing Sarcomas (EES) are rare tumors
originating from soft tissues. Their clinical presentation
depends mainly on the primary location of the tumor and
are highly chemosensitive and radiosensitive. The purpose
of this study was to describe the clinical characteristics
and outcomes of 3 children with EES and uncommon
presentation treated in our Unit. The diagnosis of EES was
confirmed by biopsy and cytogenetic analysis with fluo-
rescence in situ hybridization (FISH). Surgical excision
was planned as primary treatment, followed by adjuvant
chemotherapy according to EURO -E.W.I.N.G protocol.
To date, all patients are alive, 1, 3 and 4 years after comple-
tion of treatment, with no signs of recurrence or metastasis.
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Extraosseous Ewing Sarcoma (EES) is a highly ag-
gressive, poorly differentiated small round cell tumor
accounting for 20-30% of Ewing Sarcoma (ES) cases.
EES belongs to the histological group of Ewing Sarcoma
Family Tumors (ESFT) originating from neuroectodermal
and mesenchymal cells along with classical osseous ES,
small-cell tumor of the thoracopulmonary region (Askin
tumor) and soft- tissue-based primitive neuroectodermal
tumors (PNETSs) (1-4). In accordance with findings from
adult studies (5), the characteristics of patients, as well as
prognosis, differ between ES and EES. In the EES group a
higher mean age and lower percentage of males and Cauca-
sians were observed. Extraskeletal origin was a favorable
prognostic factor. Importantly, no significant differences
in genomic features were noted (6).

The clinical manifestation varies largely depending
on the site of origin, with a rapidly growing mass causing
pain being the most common symptom. Commonly af-
fected extraskeletal sites include the paravertebral spaces,
lower extremities, head, neck and pelvis, while distant
metastases are detected in up to 25% of cases, most com-
monly in the lungs (1,7).

The recommended treatment is local therapy (surgery
and/or radiotherapy) plus chemotherapy (1-3). Surgery
appears to play a more vital role in EES compared to os-
seous ES, since complete resection is a prognostic factor
for survival (8, 9). Chemotherapy is a key element in the
treatment of EES, with both neoadjuvant and adjuvant
therapy showing comparable results in patients with local-
ized disease (10-12). EES is radiosensitive, but the use of
radiotherapy has been reduced over the years mainly due
to the advances in surgical technique and the radiation-
associated risks (secondary malignancies) (13).
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We describe 3 patients with an uncommon presenta-
tion of EES, who were successfully treated in our Unit.

CASE REPORT 1

A 13-year-old boy presented to the emergency depart-
ment with persistent pain located in the right hemithorax.
There was no history of trauma and no signs or symptoms
of infection. A week prior to admission, the patient had
noticed a stabbing pain in his right hemithorax and was
referred by his pediatrician for a chest X-ray, which re-
vealed a homogeneous opacification of the right lung. On
physical examination, a healthy young male with a normal
posture was observed. On percussion, a dull sound was
found in the right upper zone of the chest, while auscul-
tation revealed normal cardiac sounds without murmurs
and normal breathing sounds on the left and lower right
side of the chest.

Abdominal examination did not reveal palpable
masses or other abnormalities. Also, no palpable lymph
nodes were found. Subsequent computed tomography (CT)
revealed an expansive lobular mass (86x47x42mm) in the
right hemithorax in continuity with the parietal pleura
containing fluid-filled cysts (Figures 1 a and b). No bone
involvement or distant metastatic disease were detect-
ed. Molecular analysis revealed chimeric transcripts of
(t[11;22][q24;q12]), EWS-ERG (1[21;22][q22;q12]) and
EWS-WTI1(t[11;22][p13;q12]). Using immunohistochem-
istry, tumor cells were positive for Vimentin and CD99+,
and lacked CD45, CK8/18, TdT and desmin staining. The
morphology, in combination with immunophenotype, was
compatible with EES. After total resection of the mass,
chemotherapy according to EURO-E.W.L.N.G. 99 protocol
was initiated and completed without adverse events. After
3 years of follow-up, there are no signs of recurrence.

parietal pleura in a 13-year-old male.
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Figure 1. Sagittal (a) and transverse (b) CT depiction of lobular mass (86x47x42mm) in the right hemithorax in continuity with the

CASE REPORT 2

A 14-year—old girl was referred to our Unit following
complete resection of a palpable abdominal mass. One
month prior to surgery, the patient observed a swelling in
the right hypochondrium. There was no history of pain,
fever, weight loss, fatigue, excessive sweating or gastro-
intestinal complaints. An abdominal ultrasound revealed a
hypoechoic, round lesion, approximately 30mm in diam-
eter, without internal vasculature. There was no attachment
to the diaphragm or chest wall. Initial MRI imaging (Figure
2) and staging revealed no skeletal involvement or meta-
static disease. Complete resection of the mass was per-
formed and histopathological examination demonstrated
small, round tumor cells with oval nucleus, surrounded by
eosinophilic cytoplasm. Immunohistochemistry revealed
positivity for vimentin, CD99 and bcl2. Molecular bio-
logical examination was also performed but no transcripts

Figure 2. MRI imaging showing a mass (Ewing Sarcoma) in the
right hypochondrium in a 14-year-old girl.
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t(11;22), t(21;22) or t(X;18) were detected. After radical
surgical excision the patient underwent adjuvant chemo-
therapy according to EURO-E.W.I.N.G.99 protocol. To
date, no recurrence has been observed, 4 years after the
end of chemotherapy.

CASE REPORT 3

A 12 year-old girl was referred to our Unit due to a
painless growing mass located on her right forearm, which
was initially detected 3 months ago. Physical examination
revealed a palpable mass of 12x5mm on the aspect of the
right proximal forearm, with no signs of inflammation,
and no other clinical findings. She underwent hematology/
biochemistry tests and chest X-Ray, which were normal.
An ultrasound was performed, revealing a soft-tissue mass
in the subcutaneous tissue of the flexor surface of the right
forearm near the elbow joint with increased vasculariza-
tion. A small nodule, 6mm in diameter, in the right lower
lobe was detected on the chest CT . The patient underwent
resection of the mass which was completely removed.
Histopathological examination showed a tumor with a
nodular growth pattern.

The monomorphic infiltrate consisted of small tumor
cells with scanty cytoplasm and round nuclei. Immuno-
histochemistry revealed tumor cells with positivity for vi-
mentin, CD99 and bel2. Molecular biological examination
was also performed but no transcripts t(11;22), t(21;22),
t(X;18) were detected. She underwent chemotherapy ac-
cording to EURO-E.W.I.N.G.99 chemotherapy protocol.
So far, 18 months after the end of chemotherapy, there is
no evidence of recurrence or metastases and she has an
excellent quality of life.

DISCUSSION

EES was first described in 1969. It is a rare, malignant
mesenchymal tumor similar to its intraosseous counterpart
(14). Genetic studies have demonstrated reciprocal trans-
location of t(11;22)(q24;q12) in about 95% of patients,
with a majority of the remainder demonstrating t(21;22)
(922;q12) (15, 16).

Patients with EES often observe a rapidly growing soft
tissue mass, with about 1/3 being painful due to compression
of adjacent structures (1, 2, 17). They often occur in the
second decade of life with some studies reporting a mean
age of 15 years and with a mild predominance for males
and Caucasians. There is no evidence that familiar or envi-
ronmental factors influence the incidence of the disease (10,
11, 18). According to these findings, the main symptoms of
our patients included pain and swelling, while the presence
of other symptoms depended on the location of the tumor.

Our findings demonstrate the variability in primary
tumor sites. There are increasing reports of EES from
diverse sites whose origin has been attributed to ectopic
neural and neuroectodermal proliferations. Although the
paravertebral spaces, lower extremities, head and neck and
pelvis represent the most commonly affected sites, rare
locations of EES include the omentum (19, 20), kidney
(21), heart (22), uterus (23), lung (24, 25), chest wall (26)
and gastrointestinal track (27-29).

It is also noteworthy that EESs present metastases at
the time of diagnosis at a rate ranging from 10% to 25%
(11), depending on the study. This is a fact that compli-
cates the prognosis of the disease. In our study, one of
the patients was diagnosed with possible lung metastasis.
Localized tumors appear to have a survival rate of 75%,
while metastatic disease has an unfavorable prognosis (30).

The National Comprehensive Cancer Network
(NCCN) has published guidelines for the treatment of
bone cancers including ES, and the authors suggest that
any member of the Ewing tumor family can be treated
according to the same algorithm. The recommended treat-
ment is local therapy (surgery and/or radiotherapy) plus
chemotherapy (31, 32). The gold standard of treatment
for localized disease remains surgery, although the dis-
ease-free survival rate in patients with sarcoma without
margin-negative surgery is worse (8, 9, 11). All 3 patients
in our report had first-line surgery with negative margins.
Post-surgery, the most appropriate course of chemotherapy
was planned. Regarding the use of chemotherapy, it plays a
critical role in the treatment of EES. Chemotherapy may be
provided after surgery to improve overall survival rates and
reduce the chance of the tumor recurrence (33). The third
approach to combating Ewing Tumors is the addition of ra-
diotherapy to the treatment plan. These malignancies have
been proven to be radiosensitive, however radiation haz-
ards in children and young adolescents are always present
and require careful consideration. Surgery also provides
better results in local control and survival. Indications for
post-operative radiotherapy are non-radical or marginal
resections and poor histological response (13,31). The
patients described were treated according to the EURO-
E.W.LLN.G 99 chemotherapy protocol, without the need
for radiotherapy. A prevalent prognostic factor that is of
great interest in multiple studies is the surgical resection of
the tumor and the surgical margins. A complete resection
with surgical margins clear of any malignancy constitutes
a positive prognostic factor (8,9,11). All of our patients
had complete resection and negative surgical margins in
accordance with the above data and all are alive.

The improved understanding of EES molecular bi-
ology, made possible by the recent advances in the field
of systems biology, has opened new perspectives for the
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treatment of this aggressive malignancy through the im-
plementation of precision medicine. Insulin-like growth
factor-1- receptor (IGF -1R), CD99 and the EWS-FLI-1
fusion product play key roles in malignant transformation
by inducing cell growth and inhibiting apoptosis and have
emerged as promising therapeutic targets (2, 34).

In conclusion, EES belong to a very rare and aggres-
sive tumor family. Despite the limitations of having a small
number of patients and the rarity of such tumors, the point
is that early recognition and treatment reduce morbidity
and mortality. Continuous research is needed to further
improve our understanding of the disease and to adjust the
treatment protocols in the hope of ameliorating prognosis.
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