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ABSTRACT

Extraosseous Ewing sarcoma (EOES) is an infrequent type of soft tissue sarcoma, which is highly chemosensitive and
radiosensitive. It resembles Ewing sarcoma (ES) of bone histopathologically. The purpose of this study was to de-
monstrate the characteristics and clinical outcomes of children with EOES treated in a single centre, the largest state
hospital that accepts oncologic patients. Patients and Method: We analysed data from 13 pediatric patients who were
diagnosed with EOES during the period between June 1992 and December 2007. Results: The median age was 12 ye-
ars (3-16 years) and male/female ratio was 1.2/1. Surgery was planned as a first treatment modality in eight patients
in other hospitals. All these patients were admitted to our hospital with local recurrent or progressive disease, except
for one with a negative surgical margin. Definitive surgery was performed prior to chemotherapy in four patients and
after chemotherapy in three patients. Eleven patients were treated with the EICESS-92 chemotherapy protocol. In 10
patients, radiotherapy was applied to the primary tumor site at a dose of 50-56 Gy. The median follow-up was 48
months (range, 12-103 months). The five-year estimate of failure free survival and overall survival was 67%. None of
the patients died due to treatment toxicity. Conclusion: Patients with a diagnosis of EOES must be referred to onco-
logy centers. Treatment must be planned by an oncology team consisting of a pediatric oncologist, an oncological sur-
geon, and a radiotherapist, in order to avoid mutilating surgery and delays in receiving chemotherapy.
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OZET

Cocukluk Cag1 Ekstraosseous Ewing Sarkomali Hastalarin Tedavisi: Tek Merkez Deneyimi

Ekstraosseos Ewing sarcoma (EOES) cocukluk ¢aginin nadir goriinen yumusak doku sarkomu olup kemoterapi ve rad-
yoterapiye oldukca hassastir. Bu ¢caligmanin amaci tek merkezde EOES nedeniyle izlenen hastalarin klinik 6zellikleri-
ni ve tedavi sonuglarini bildirmektir. Hastalar ve Yontem: Haziran 1992 ile Aralik 2007 tarihleri arasinda merkezimiz-
de izlenen 18 yagindan kiiciik 13 ¢ocuk hastanin dosyasi retrospektif olarak incelendi. Hastalarin klinik ozellikleri, te-
davileri ve sonuclari degerlendirildi. Bulgular: Ortanca yas 12 (3-16 yas) olup, erkek/kiz oran1 1.2/1°dir. Once dis mer-
kezde degerlendirilen sekiz hastada cerrahi ilk tedavi yontemi olarak secilmis olup yedi hasta merkezimize tekrarla-
yan veya ilerleyici lokal hastalik ile bagvurdu. Merkezimizde tedavi amagli cerrahi dort hastada kemoterapiden 6nce,
3 hastada kemoterapiden sonra uygulandi. Onbir hastada kemoterapi olarak EICESS-92 tedavi protokolii uygulandi.
On hastada primer bolgeye 50-56 Gy radyoterapi verildi. Ortanca izlem siiresi 48 ay (12-103 ay) olup bes yillik has-
taliks1z ve genel yagsam hizi %67 olarak bulundu. Higbir hasta tedaviye bagli yan etkiler nedeniyle kaybedilmedi. So-
nug¢: Bu hastalar komplikasyon riski yiiksek biiyiik ameliyatlardan kacinmak, kemoterapiyi geciktirmemek ve hastalik
tekrarin1 6nlemek icin 6ncelikli olarak onkoloji merkezlerine sevkedilmeli, tedavi cocuk onkologu, onkolojik cerrah
ve radyoterapistin bulundugu bir konsey tarafindan planlanmalidir.

Anahtar Kelimeler: Ekstraosseos Ewing sarkoma, Cerrahi, Kemoterapi, Radyoterapi, Cocuk
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INTRODUCTION

Ewing sarcoma (ES) of bone, extra-osseous Ewing
sarcoma (EOES), Askin tumors of the thoracic
wall, and peripheral primitive neuroectodermal tu-
mors are highly aggressive and poorly differenti-
ated neoplasms. The term “Ewing sarcoma family
of tumors” (ESFT) is commonly used for this gro-
up of small round blue cell tumors.' Ewing sarcoma
originating from soft tissue is histopathologically
identical to ES of bone with prominent intracellular
glycogen.” It is treated as ES of bone in some cen-
ters and as rhabdomyosarcoma in others. The pur-
pose of this study is to demonstrate the characteris-
tics and clinical outcomes of children with EOES
treated in a single centre, the largest state hospital
specialized in oncology in Turkey.

PATIENTS AND METHODS

The study involved 13 patients younger than 18 ye-
ars who were diagnosed with EOES during the pe-
riod between June 1992 and December 2007. Their
oncology files were reviewed retrospectively. Pati-
ents were evaluated using the following techniques:
computed tomography (CT) or magnetic resonance
imaging (MRI) of the primary site, thoracic CT for
lung metastasis, Tc-99m bone scan for bone metas-
tasis, and bone marrow aspiration at diagnosis. The
patients were grouped into those with metastatic di-
sease and those with non-metastatic disease. Seve-
ral variables were analyzed including age, sex, pri-
mary tumor site and size, metastasis, treatment and
outcome.

Treatment

Eleven patients were treated with the EICESS-92
protocol. Details of the treatment plan and timing
of the local control have been published elsewhere.’
After diagnosis, patients were separated into two
groups: standard risk, with a tumor volume <100
ml and no metastasis; or high risk, with a tumor vo-
lume >100 ml and with metastasis. Standard risk
patients were treated with the VAIA, and the high
risk patients were treated with the EVAIA chemot-
herapy protocol. Fourteen courses of therapy were
carried out every three weeks for total treatment du-
ration of 42 weeks.’
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Follow-up and Definitions

During the treatment, patients were evaluated after
every four courses of therapy. Local or distant re-
lapses, disease progression, resistant disease, se-
cond malignancy, and death were categorized as
“events”. “Event-free survival” (EFS) was defined
as the time from diagnosis, till an event or final
contact with the patient. “Overall survival” (OS)
was defined as the time from diagnosis until death
or final contact with the patient.

RESULTS

In our center, 120 patients were diagnosed with
PNET/Ewing sarcoma between the years of 1992
and 2007. The primary tumor site was extraosseous
in 13 of these patients. In this subgroup, the ma-
le/female ratio was 1.2/1, with a median age of 12
years (ranging from 3 to 16 years). Pain and swel-
ling were the main symptoms in eleven patients,
and one patient presented with prominent neurolo-
gical symptoms caused by an intracranial tumor.
The tumor was localized to an extremity in seven
patients, it was orbital in three patients, it was loca-
lized to subcutaneous tissue in two patients, and it
was intracranial (extradural) in one patient. Symp-
toms had been present for an average of 3.5 months
(range, 2 to 20 months) prior to diagnosis. The me-
dian tumor diameter was 6 cm (2 cm to 30 cm).
Lung metastases were detected in two patients,
lung and bone metastases in one, and regional
lymph node metastases in two.

Surgery

As shown in Table 1, surgery was planned as a first
treatment modality in eight patients in other hospi-
tals. All these patients were admitted to our hospi-
tal with local recurrent or progressive disease, ex-
cept for one with a negative surgical margin. In our
hospital, three patients were diagnosed with incisi-
onal biopsy. Definitive surgery was performed pri-
or to chemotherapy in four patients (cases 3, 4, 6,
and 9) and after chemotherapy in three patients (ca-
ses 3, 10, and 13). In patients in whom an extremity
was the primary site, limb salvage surgery was per-
formed in four patients (cases 7, 8,9, and 10). Am-
putation was performed in one patient (case 13) af-
ter neoadjuvant chemotherapy and radiotherapy

UHOD Sayi/Number: 3 Cilt/ Volume: 19 Yil/ Year: 2009



ASBASIP JO 9JUIPIAD OU ‘(TN 9SBISIP JO peap ‘O NSSN SNOdULINIQNS ‘IS [SUOUDIAIIGGY
pouriojiad sem uonerado ay) axoym [eydsoy Ay, 4

Kderoypowoyd
JO $9SIN0J
- [e10L, om} 1)y  rendsoy mQ + + [e10)qng pIsINO Naiikig) 391 €1
Juoq pue
3un[ ‘sopou
Asdorg  TeudsoymQ  ydwA [euordoy Nitikig) 6 71
Sun| pue sepou
Asdorg  reudsoy.ing  ydwAj euor3oy SLINID yl 11
Kdezayjowayd
JO $9SIN0d
- e10], Inoj 1oy  rendsoy anQ Asdorg  reudsoy InQ Natikig) wy/z1 01
Kderoyowayd
- [e10L, arojog  rendsoy mnQ + + ®10L, opIsInQ (308) pueyq JE1 6
Kdeioypowayd
JO S9SIN0D Teadsoy Kruranxyg
- [e10L, Inoj Iay mQ - Asdorg  rendsoy mQ 1addn eysiq w/p| 8
uoI3oy
- - [eI0L 9pIsInQ p1o)ed wy/cr L
Kdeiayjowayd rendsoy (30s) oIy
+ [e10L, a10jog mQo + + [®10], opIsINQ Sun rendroooqng wy/G| 9
Kderoyowoyd (30s) uoI3oy
+ [e10L, ar0jog pISINO + + e10L IpISINO onewoSAz wy/g S
- + [eof,  [endsoy.nQ BIGIO w/6 14
Kderoypowayd
+ eogqng ar0jog pISINO + + [ejo)qng opIsInQ ®IGIO wyg €
+ + [eI0L opIsInQ BIGIO 36 4
Kdezayjowayd (Teanpido)
+ [e103qng a10jog pISINO + + [e101, opIsINQ [erueIoRIU] 16 I
urgrew uoIssIupe urgrew X8/
[eo13ing adA1, Qwiy, «£90R[d uo [eo13Ing adAy, «£90R[d uoIgox (s189K)
A193InS pu0dag QOUALINOY A1931nS 18I O11R)SBIOIN UoIBZI[ed0] By ese)

soLedIns Jo s[rejop pue syuoned jo sornjesy oryderSowo( * dqeL,

149

UHOD Sayi/Number: 3  Cilt/ Volume: 19 Yil/ Year: 2009



Table 2. Chemotherapy protocols and radiotherapy doses of patients and outcomes

Case Chemotherapy Radiotherapy Result of Outcome and Survival
dose (Gy) induction therapy time (month)

1 CCNU, Vincristine, 54 Progression DOD (42)
Cisplatin

2 EVAIA 54 Remission NED (51)

3 VAIA - Remission NED (25)

4 VAIA 50 Remission NED (12)

5 EVAC 50 Remission NED (48)

6 EVAIA 50 Remission NED (46)

7 EVAIA 54 Remission NED(61)

8 VAIA 50 Remission NED (62)

9 VACA - Remission NED (44)

10 EVAIA 54 Remission NED (103)

11 EVAIA - Progression DOD (3)

12 EVAIA 56 Progression DOD (17)

13 EVAIA 54 Progression DOD (9)

Abbreviations: DOD= dead of disease; NED= no evidence of disease

due to a progressive, large, and painful mass. In all
five patients with extremity primary, the surgical
margins were free of disease. In patients in whom
the tumor was localized to the zygomatic region,
the suboccipital subcutaneous region, or the orbita,
gross total or partial resection was performed. In
these patients, the surgical margins were positive.

Chemotherapy

The EVAIA regimen was applied to seven patients,
the VAIA regimen was used for three patients, and
the others received VACA regimen, EVAC regi-
men, and combination of CCNU, vincristine, and
cisplatin. The median number of courses was 14,
ranging from four to 14 courses.

Radiotherapy

In 10 patients, radiotherapy was applied to the pri-
mary tumor site at a dose of 50-56 Gy. Surgical
margins were negative in three cases before radiot-
herapy. One of the patients died before radiothe-
rapy. The family of the one case with an orbital le-
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sion refused radiotherapy due to the risk of vision
loss. In one of the patients with a hand lesion, radi-
otherapy was not indicated due to negative surgical
margins.

Survival

Nine patients were still alive and without disease at
the completion of the study. The median follow-up
time was 48 months (range, 12-103 months). The
five-year estimate of FFS and OS is 67% (standard
error, 13%). Four patients died of progressive dise-
ase in a median time of 18 months (3-42 months).
The first patient with intracranial disease developed
local recurrence after 30 months of diagnosis. In
this case surgery and radiotherapy had been applied
without chemotherapy as the first-line therapy in
another hospital. After local recurrence a second
surgery and chemotherapy was given in our center,
but this patient died of progressive disease. Two pa-
tients diagnosed with lung and inguinal lymph no-
de metastasis died at three and 17 months because
of metastasis to the cranium. The last patient with a
cruris lesion showed progression of the primary tu-
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mor in spite of chemotherapy and radiotherapy.
Amputation was performed, but she died of multip-
le bone metastases at nine months of disease. None
of the patients died due to treatment toxicity. Table
2 provides the details of chemotherapy and radiot-
herapy, and the outcomes of patients.

DISCUSSION

Extraosseous Ewing sarcoma was first described by
Teff et al.*, who analyzed four cases of paraverteb-
ral soft tissue sarcoma resembling Ewing sarcoma
of bone. The first large series of EOES, involving
39 patients, was reported by Angervall and Enzin-
ger.’ Shimada et al .® reported histopathological fin-
dings of patients with EOES registered to Intergro-
up Rhabdomyosarcoma Study I and II. EOES com-
monly involves the lower extremities, paravertebral
regions of the spine, retroperitoneum-pelvis, and
the chest wall.®” In rare cases, the central nervous
system, orbit, diaphragm, vagina, larynx, nasal ca-
vity, and the infratemporal fossa may be affected.*
"> It can be seen in all age groups, but two-thirds of
patients are younger than 30 years.” EOES must be
differentiated from other small round blue cell tu-
mors, especially from Ewing sarcoma of bone ex-
tending to surrounding soft tissue, from rhabdom-
yosarcoma, and from non-Hodgkin’s lymphoma. In
the current study, more than half of the cases were
in the second decade of life and one third of the ca-
ses involved tumors localized to the lower extre-
mity, as expected. Extremely rare sites were also
seen in our series, such as the orbital and subcuta-
neous tissue.

Treatment of EOES involves a combination of sur-
gery, chemotherapy, and radiotherapy. Unlike other
non-rhabdoid soft tissue sarcomas, EOES is highly
chemosensitive and radiosensitive.' Most of our pa-
tients had come first to the surgeon, and surgery
was chosen as the first-line treatment. Inappropriate
surgery done by a non-oncological surgeon resulted
in local failure. Later these cases were evaluated
by the pediatric oncologist, and more appropriate
courses of chemotherapy and radiotherapy were
planned.

Before 1970, EOES patients were treated with a
single agent, dactinomycine, or with low doses of
methotrexate, and amputation was the choice for
surgery. After 1970, patients were treated according
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to the IRS protocol. The five-year survival rate has
been reported as 28% for patients presenting befo-
re 1970, and 48% for those presenting after 1970."

Raney et al. reported the largest series of patients
with EOES, which were included in the IRS I-III.
This series involved 130 patients younger than 21
years. After initial surgery, patients were grouped
as rhabdomyosarcoma and treated according to the
rhabdomyosarcoma protocol. Vincristine and dacti-
nomycin (VA) were applied to some group I pati-
ents and all the group II patients. Some group III
and IV patients received the VAC protocol. The ot-
her group III and IV patients were given VAC plus
doxorubicin. Radiation therapy to the primary tu-
mor bed was given to some group I patients and to
all other patients. The overall 10-year survival rates
increased from 62% and 61% in IRS I and 11, res-
pectively, to 77% in IRS III. Survival rates for cli-
nical groups I-IV were 86%, 78%, 60%, and 25%,
respectively. No apparent benefit was obtained by
adding doxorubicin therapy to VAC'

Krasin et al. from St. Jude Children’s Research
Hospital reported the results of localized ESFT tre-
ated with chemotherapy and surgery. Patients were
treated with the VACA or VACA plus ifosfamide
and etoposide. They reported 5-year estimates of
25% for the EFS of patients with localized EOES.
This rate was lower than that of patients with
Ewing sarcoma of bone (78.6%)." They also repor-
ted the results of patients treated with surgery, che-
motherapy, and radiotherapy. For 18 patients with
EOES, the 8-year survival estimate was reported to
be 88%, and the local failure rate 6%. These aut-
hors concluded that local control with surgery and
radiotherapy provides excellent results in patients
with unfavorable prognostic factors.”” Chow et al.'
from the same hospital reported excellent results of
nonmetastatic cutaneous and subcutaneous EOES
with radiotherapy. They showed that treating pati-
ents with adjuvant radiotherapy, even if the surgical
margin is free of disease, can increase the survival
rate. In our center, patients were treated as in Ewing
sarcoma of bone, and chemotherapy was carried
out according to the EICESS-92 protocol. The dif-
ference between our approach and EICESS-92 pro-
tocol was that we applied radiotherapy to most of
the patients, even when surgical margins were ne-
gative, because of local recurrences on admission.

151



In summary, EOES is an infrequent type of soft tis-
sue sarcoma, which is highly chemosensitive and
radiosensitive. These patients must be referred to
oncology centers and treatment must be planned by
an oncology team consisting of a pediatric oncolo-
gist, an oncological surgeon, and a radiotherapist,
in order to avoid mutilating surgery and delays in
chemotherapy. This approach also helps to ensure
maximal treatment response. It appears that radiot-
herapy can increase the survival rate in patients
with inadequate surgical margin, even if it is nega-
tive, or in patients with large and recurrent tumors.
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