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Extra-skeletal Ewing’s sarcoma in adults :
Presentation of two cases
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Extraosseous Ewing’s sarcoma represents about 5%
of the Ewing family of tumours. Two cases in adult
patients are presented, emphasizing the complexity of
a multi-modality treatment approach of this tumour.
Clinical presentation, chemotherapeutical, surgical
and radiotherapeutical approaches are discussed. A
thorough literature search was done to correlate our
therapeutic attitude with current knowledge of this
very rare disease.
Keywords : Ewing’s sarcoma ; extraskeletal ; adults.

tests have become available. What makes these
tumours a common group is the almost universal
presence of genetic translocations involving chromosome 22. The immuno-histological features of
both tumours are similar : evidence of neuroectodermic differentiation, features of neurodifferenciation and CD99 expression. In order to reliably test
new treatments for diseases, large numbers of
patients must be studied in randomized controlled
clinical trials. This poses a significant problem in
EES because of its close association with Ewing’s
sarcoma of bone. Most of the reported literature

INTRODUCTION
Ewing’s Sarcoma is the second most common
primary bone malignancy in children and adolescents with an estimated annual incidence of 0.6 per
1 million (8,11,16).
Extraosseous Ewing’s sarcoma (EES) was first
described in 1969 (25), emphasizing the fact that
this soft tissue tumour, although similar histologically to the osseous Ewing’s sarcoma, has no connections with bone. EES belongs to the family of
small round cell tumours, such as Askin tumour and
malignant primitive neuroectodermal tumours
(pnET), which compose the Ewing family of
tumours (EFTs) (26,29). Extraosseous Ewing’s
Sarcoma and Ewing’s sarcoma of bone are not only
defined by routine microscopic findings. Due to
advances made over the past three decades in the
field of molecular biology and cytogenetics, new
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regarding EES is taken from single-institution
retrospective case reviews. Only one prospective
randomized trial is available. Among nearly
3,000 patients with Ewing’s sarcoma, 130 (5%) presented with EES (20). It is therefore difficult to evaluate whether EES should be managed using the
same therapeutic approaches as classic Ewing’s
sarcoma of bone. patients with EES are usually
treated by a multi-modality approach, including
chemotherapy, surgery, and/or radiation therapy.
Currently, most protocols recommend surgical
resection rather than radiation therapy if possible,
using postoperative radiation only for positive histological margins or overt residual disease.
We describe here two cases of EES recently
observed and treated at our Institution.
CASE REPORTS
Case 1
A 42-year-old woman without any past medical
history presented to our department because she
noticed a mass at the medial aspect of the right thigh
10 days earlier. She did not feel any pain or discomfort. On physical examination, one could feel a
slightly mobile firm mass of 10cm in length in the
deep portion of the thigh, located in the vicinity of
the femur. MrI showed a 12 cm × 5 cm × 4 cm mass
in the adductor compartment (fig 1). Further medical work-up included a chest computed tomography which excluded pulmonary metastases.
A biopsy was taken, showing small round cells with
little cytoplasm and hyperchromatic nucleus. The
cells were arranged in “pseudorosettes”. Immunohistological examination revealed CD99 expression. The diagnosis was either pnET (peripheral
neuro Ectodermal Tumour) or extra osseous
Ewing’s sarcoma. The patient declined ovarian
preservation. neoadjuvant chemotherapy according
to the EurO-Ewing protocol consisted in 6 cycles
of VIDE (Vincristine, Ifosfamide, Dacarbazine,
Etoposide). The tumour was then removed with
concomitant resection of the medial cortex of the
femur (longitudinal splitting) in order to obtain
wide margins. The bone defect was immediately
reconstructed with a non-vascularized fibular graft
and stabilized by a screw-plate implant (fig 2).

Fig. 1. — T2-weighted MrI showing heterogeneous enhancement of a large mass in the adductor compartment of the right
thigh after intravenous contrast injection.

Tumour necrosis was estimated around 60 to 70%.
The patient had a very good functional outcome.
Adjuvant chemotherapy consisted of 3 cycles of
VAI (Vincristine, Adriamycine, Ifosfamide).
Because of good histological margins and expected
fragility of the bone, no radiation therapy was
given. The patient regained normal function and is
still disease-free at 30 months follow-up.
Case 2
An 18-year-old woman without any past medical
history presented with a quickly growing, painful
and mobile soft tissue tumour in the medial aspect
of the vastus medialis of the right thigh (fig 3).
After diagnostic biopsy showing EES she was simActa Orthopædica Belgica, Vol. 76 - 6 - 2010
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ilarly treated with neoadjuvant chemotherapy
according to the E.u.r.O Ewing protocol. The
tumour was then removed by an attempted wide
resection. histological examination showed close
margins in one small area. The histological
response to chemotherapy was stated to be less than

60%. Therefore postoperative radiotherapy was
given at a dose of 54Gy to the tumour site and 45Gy
to the surrounding area. post operative chemotherapy was also administered according to the EurOEwing protocol. At 29 months follow-up, she is still
disease-free and has normal gait function.
DISCUSSION
Extra-osseous Ewing’s sarcoma is a very rare
pathology. The first case was described in 1921, but
without an accurate diagnosis, given the poor
knowledge of this entity (1). In 1988, 150 cases of
EES had been described (7). The first large series,
including 39 cases, was published in 1975 (2).
The mean age of patients was 20 which is five years
older than patients with Ewing’s sarcoma of bone.
Male predominance with a sex ratio around
1.5 : 1 was also reported (18). pain is not the most

Fig. 2. — Same patient. Anteroposterior radiograph at 30
months follow-up showing very good integration of a fibular
graft after screw-plate stabilisation.
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Fig. 3. — T2-weighted MrI showing heterogeneous enhancement of a large mass in the medial aspect of the vastus medialis
of the right thigh after intravenous contrast injection.
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frequent clinical sign as only one third of EES were
painful. pain can be explained by the inflammatory
reaction of the tumour itself or by soft tissue or
nerve compression. Most often, patients consult
because of the recent appearance of a mass or discomfort. One of our patients felt intense pain
whereas the other was alerted by the appearance of
a rapidly growing mass. preferential localisation of
this tumour is the lower limb and paravertebral
region (2,14,22,24). Both our patients presented
indeed with the tumour in their right thigh.
Clinical diagnosis of a soft tissue tumour is easy
to establish, but histological examination plays a key
role (19). Differential diagnosis of EES includes :
neurofibroma, histiocytoma, rhabdomyosarcoma,
bone Ewing’s sarcoma, liposarcoma, histiofibrosarcoma, hemangiopericytoma, angiosarcoma, neurinoma etc. A regular circumscribed mass surrounded
by a capsule hypo- before and hyper-dense after
contrast injection at MrI is indeed not specific for
this tumour and can be encountered in almost all
high-grade soft tissue tumours (18,21). Secondary
involvement of bone is very uncommon (15,21).
MrI is the method of choice to characterize malignant soft tissue tumours and their extension to other
structures like bone, vessels and nerves. CT scan of
the thorax is particularly sensitive to detect pulmonary metastases which are the most frequent.
positron Emission Tomography (pET) can be useful in staging the tumour. More recently, pET has
been shown to be useful in monitoring preoperative
response to chemotherapy long before this response
is recorded on clinical or other imaging investigations. Biopsy of the lesion is an essential step to
establish diagnosis. Frozen sections are difficult to
interpret and do not give the exact diagnosis, but are
important to specify the quality of biopsy material
to get viable tumour. pathologic diagnosis of EES
used to require standard light and electron
microscopy, looking for small, round, blue cells
with abundant glycogen and absent cytoplasmic filaments (27). nowadays the diagnosis is generally
made by cytogenetics and immunochemistry, especially by fluorescence in situ hybridation (FISh).
Immunohistochemical staining for CD99 (MIC2),
a cell surface glycoprotein, is helpful (9,28). Almost
all EES present a translocation of the q12 segment
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of chromosome 22. About 85% have a t(11,22) (q24,
q12) translocation and 5 to 10% have a t(21,22) (q21,
q12) translocation (5,6,10,12,17,23). Those observations could explain the familial context described
since 1995 (7). These histological features of the
EES are the same as in Ewing’s sarcoma (30). It is
widely recognized that EES and EFTs are systemic
diseases at presentation, even if documented metastases are not found. neoadjuvant chemotherapy
will not only treat the local tumour, but will also act
on disseminated cancer cells. Because EES can also
be considered as belonging to malignant mesenchymal tumours (MMTs) some authors recommend the
same treatment as for rhabdomyosarcoma, which
includes ifosfamide, dactinomycine and vincristine.
nevertheless most authors advise the same regimen
as in Ewing’s sarcoma of bone (Euro-Ewing)
including anthracycline such as doxorubicine in
addition to vincristine, ifosfamide and etoposide (4).
The question of optimal local control has not
been definitively answered, because no trials comparing radiotherapy or surgery alone or a combination of both have been conducted. Most protocols
recommend surgical resection rather than radiation
therapy. One of the ultimate goals of surgery is
wide histological margins. In order to reach this
goal, margin enlarging procedures consisting of
longitudinal spitting of the femur are implemented,
such as in our patient. The tumour is then removed
with the outer cortex. This is decided during operation because of the close relationship of the tumour
with the femoral periosteum. In this way, wide histological margins are obtained and it is felt that
radiation therapy will not improve local outcome.
In our second case, the tumour was much more
mobile and was removed with the periosteum of the
femur. In this case, radiation therapy was recommended because of closer tumour margins. In the
first case, the bone mass was increased by adding a
fibular graft, which integrated radiologically after
six months and the femur was stabilized by plating.
postoperative radiation is only recommended for
positive margins or residual disease (31). radiotherapy should of course be used for inoperable
tumours. radiotherapy is known to have many side
effects such as radiation-induced malignancies,
growth deformities, etc.
Acta Orthopædica Belgica, Vol. 76 - 6 - 2010
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In our second case, adjuvant radiation therapy
was used because of the close margins and the intermediate response to chemotherapy. To improve
treatment we would need a prospective trial including a large number of patients. Because of the
shortage of patients with EES, most of the reported
literature consists of retrospective case reviews.
One exception is the Intergroup rhabdomyosarcoma Studies (IrS). Five percent of the nearly
3,000 patients they studied had EES (n = 130).
Follow-up was possible for 88% of patients who
had no metastasis. Survival rate at 10 years followup for 3 consecutive trials ranged from 61 to 77%
(20). Metastases can be present at the time of diagnosis. They most often affect the lungs, sometimes
the liver and brain (18). negative prognostic factors
usually include advanced age and tumour extension. Adult patients with EES at highest risk for
death are those older than 26 and having metastatic
disease or an extraosseous primary tumour (3).
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CONCLUSION
Since extraosseous Ewing’s sarcoma was identified, much has changed, particularly in the methodology of diagnosis and molecular characterization of
this rare malignancy. Treatment leading to survival
rates over 70% was performed in the 1980’s. There
has been no substantial increase in the cure rate since
the use of intensive chemotherapy. ultimately,
progress will come from the discovery of targeted
therapy similar to those recently discovered for
several other cancers. Another potential therapeutic
approach would be to target the chimeric gene itself.
This has been done in an animal model but is far from
clinical use at this point (13). So far the best treatment
is tumour resection with large margins, followed by
radiation therapy if necessary and an intensive
chemotherapy including an anthracycline.
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