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Abstract

Ewing's sarcoma is a malignant small, round, blue cell tumour™.
It is a rare disease in which cancer cells are found in the bone
or in soft tissue'. The most common areas in which it occurs
are the pelvis, the femur, the humerus, the ribs and clavicle
(collar bone)l. Ewing Sarcoma is the second most common
primary bone sarcoma with 900 new diagnoses per year in
Europe (EU27) °. Ewing's sarcoma in the United States is most
common in the second decade of life, with a rate of 0.3 cases
per million in children under 3 years of age, and as high as 4.6
cases per million in adolescents aged 15-19 years ®. Whereas
cases very rarely occurringin African or Asian populations
1121314 Internationally the annual incidence rate averages
less than 2 cases per million children.*

Keywords: Sarcoma, Ewing disease, disease management.
Introduction

Ewing sarcoma is the second most common primary bone
sarcoma’. It is an orphan state disease with approximately 900
new diagnoses a year in Europez’5 . It is also called the Ewing
Sarcoma Family of Tumours (ESFT) and includes Ewing
sarcoma of bone, extra-osseous Ewing sarcoma, Primitive
Neuroectodermal (PNET) and Askin’s tumours’. Ewing sarcoma
is diagnostically defined by a Ewing sarcoma EWS
(chromosome 22) translocation resulting in fusion with an ETS
transcription factor, the commonest abnormality (85%) being
EWS-FLI1 (chromosome 11)2. Ewing sarcoma is a disease
affecting children and young adults with a peak incidence at
age fifteen’. It represents approximately 1% of all cancers

reported in children but approximately 30% of all
bone tumors in them *’%. The frequency of Ewing
sarcoma in the population younger than 20 years old
is approximately 2.9 per million %,

RISK FACTORS OF EWING SARCOMA

Genetic

Chromosomal translocations involving transcription
factor genes have been identified in an increasingly
wide range of cancers > Some translocations can
create a protein "chimera" that is composed of parts
from different proteins > How such chimeras cause
cancer, and why they cause cancer in some cell
types but not others, is not understood > One such
chimera is EWS-FLI, the most frequently occurring
translocation in Ewing Sarcoma, a malignant bone
and soft tissue tumor of children and young adults
B They are characterized by chromosomal
translocations leading to the generation of fusion
proteins between EWS (or very rarely FUS) and
members of the E-twenty-six (ETS) family of
transcription factors that are capable of
transforming cells. EWS/FLI1, the most frequent
fusion, is thought to cause transformation through
activation or repression of specific target genes 16

Age

The median age at diagnosis was 10 years old
(range, 2-17) and the median follow-up for survivors
8.6 years (range, 1-18.8) /. Thirty-two relapses
occurred (21 distant, 5 local and 6 both). The 2- and
5-year overall survival rates were 70% and 51%,
respectively Y. Multivariate analysis showed four
significant independent predictors for death: age
>14 years old (HR: 5.06; p=0.019), lack of complete
response (HR: 8.04; p<0.001), tumour volume150
ml (HR: 2.21; p=0.045) and distant recurrences (HR:
1.45; p=0.001) . The other researched found 27%
<18 years, 21% >40 years and 1-272 months follow-
up (median 41). Age was significantly associated
with overall survival (0S) (p = 0.01), whereby
<18 years had a higher probability of 5-year survival
(0S 61%) than >40 years (0S 37.6%) °.
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Race

Among 135 patients, 127 (19 Hispanic and 108 white/non-
Hispanic) were analyzed (excluding small sample sized groups)
finding 15% Hispanic, 85% non-Hispanic 20 Ethnicity was
marginally statistically significant (OS, p = 0.065); whereby
median survival was clinically significant (white non-Hispanic
63 months and Hispanic 23 months) 2, Hispanic ethnicity and
older age are independent poor prognostic factors 2,

Ewing Sarcoma is almost exclusively a disease of white children
31,32,33 . . . . .

. Rates in whites are approximately 9 times those in
blaCkS 31,32,33

SIGN AND SYMPTOMS EWING SARCOMA

Pain that is more severe at night than during the day is
generally accepted as a typical symptom of a primary
malignant bone tumor’’. Letson et al.”® stated: “In contrast,
pain from a musculoskeletal malignancy is often continuous
and dull . It is usually severe at rest and is characteristically
worse at night %7 Simon and Finn *’ stated that “unremitting
pain or pain that is more severe at rest or at night than during
the day is often considered as a symptom of a malignant
disease®.” The present study showed that pain at night was
not a dominant initial symptom of malignant bone tumors as
only twenty-one (21 percent) of the osteosarcomas and nine
(19 percent) of the Ewing sarcomas caused pain at nightao.
However, pain related to strain and intermittent pain at rest
were frequent; as these symptoms are also common in several
benign musculoskeletal disorders, they can easily lead to an
inaccurate diagnosis. Consistent with previous studies 282930
fourteen (30 percent) of the patients with Ewing sarcoma had
unexplained periods of fever 0,

Pain is the most common symptom of bone cancer™.
Symptoms may vary depending on the position in the body
and the size of the cancer'. There may be some swelling in the
affected area and it may become tender to touch® . Bone
cancer is sometimes discovered when a bone that has been
weakened by cancer breaks after the child has a minor fall or
accident’ .

TREATMENTS EWING SARCOMA

The median age of 27 patients was 24 years (range, 16-54
years) ¥ The median follow-up was 31.8 months (range, 6-144
months) ¥ Tumor size was between 1.5 and 14 cm (median: 8
cm) 18 Eighty-five percent of patients had localized disease at
presentation and 15% had metastatic disease ¥ Local therapy
was surgery alone in 16% of patients, surgery combined with
radiotherapy in 42% and radiotherapy alone in 27%. All
patients were treated with vincristine, doxorubicin,
cyclophosphamide and actinomycin-D, alternating with
ifosfamide and etoposide every 3 weeks. In patients with
localized disease at presentation, the 5-year event-free
survival and overall survival were 59.7 and 64.5%, respectively
'8 At univariate analysis, patients with tumor size2= 8 cm, high
serum lactate dehydrogenase, metastasis at presentation,
poor histological response to chemotherapy and positive

surgical margin had significantly worse event-free
. 18 . .f .

survival . The significant predictors of worse overall

survival at univariate analysis were tumor size>8

cm, high lactate dehydrogenase, metastasis at

presentation, poor histological response to

chemotherapy, radiotherapy only as local treatment

ey . . 18
and positive surgical margin .

Huang studies have found from seven male and five
female patients and their mean age at diagnosis was
22 vyears (range, 12-48 years) ¥ Two patients
(16.7%) had distant metastasis at diagnosis °. The
primary tumor sites were the trunk in seven patients
(58.3%) and the extremities in five patients (41.7%)
¥ Eleven patients received neoadjuvant
chemotherapy followed by wide excision surgery,
and then adjuvant chemotherapy ¥ One patient
received only chemotherapy without surgical
intervention due to poor cardiac and pulmonary
function ™. At a mean follow-up of 33 months, the 2-
year overall survival rate (OS) was 45.5% *°. Distant
metastasis was the only statistically significant
prognostic factor of OS in this study . The 2-year
OS rates of patients with lung metastasis and
without lung metastasis were 0% and 42.9%,
respectively (p=0.021). The t(11;22)(q24:q12)

translocation was present in all patients in our series
19

Parida studies have found three patients had distant
metastatic disease at diagnosis (lung [n = 2];
ipsilateral axillary lymph node[(n = 1]) 2L All patients
had painful swelling at the primary site, and 2 (22%)
had pathological fracture Al patients received
chemotherapy and local control measures (surgery
[n = 6], radiation [n = 2], surgery and radiation [(n =
1]). Three patients received radiotherapy for distant
metastases °'. Three patients had systemic
recurrence (lungs [n = 2], lung and brain [n = 1]);
none had local tumor recurrence **. Median follow-
up was 5 years. Five patients (55.6%) are alive at last
follow-up 2

Mora studies have found twenty-four patients had
loco-regional disease and seven had metastases 2,
The 4-year event-free survival (EFS) rate for patients
with localized tumors is 83% and overall survival
(0S) is 92% 2 The 3-year EFS rate for patients with
distant metastases is 28% and OS rate is 42% >.
EWS-FLI1 fusion genes were detected in 17 cases
(74%) and EWS-ERG in six cases (26%) *>. Type 1
EWS-FLI1 variant was present in 6/7 metastatic
patients and 3/16 loco-regional cases (P = 0.001) 2,
None of the patients experienced tumor progression
before remission 2. All relapses occurred within 2
years from the end of treatment and local relapses
(n = 3) happened in patients who did not receive
radiation therapy > No secondary malignancies
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have been observed, median follow-up of 4.3 years for
surviving patients 3,

Table 1. Chemotherapy Protocol for Ewing Sarcoma”
REA-2: Adjuvant protocol

([VC/AD] [VC/CP]) two times ([VC/AC] [VC/AD] [VC/CP]) six
times

Vincristine 1.4 mg/m2 IV push (2 mg max)

Doxorubicin 20 mg/m2 IV over 4 h/d 3 3 days
Cyclophosphamide 500 mg/m2 IV over 30 min/d 3 2 days
Dactinomycin 15 mg/kg/d IV push (2 mg max) 3 4 days

REN-1: Neoadjuvant protocol

Induction: ([VC/CP/AD]) three times

Maintenance: ([VC/CP] [AD] [AC]) six times (no AD in the last
cycle)

Vincristine 1.5 mg/m2 IV push (2 mg max)

Doxorubicin 20 mg/m2 IV over 4 h/d 3 3 days
Cyclophosphamide 1200 mg/m2 IV over 30 minutes
Dactinomycin 0.5 mg/m2 IV push/d 3 3 days (2 mg max)

REN-2: Neoadjuvant protocol

Induction: ([VC/CP/AD]) two times

Maintenance: ([VC/CP/AD] [VC/IF/AC]) three times ([ET/IF]
[vc/cp/

AC]) two times

Vincristine 1.5 mg/m2 IV push (2 mg max)
Doxorubicin 40 mg/m2 IV over 4 h/d 3 2 days
Cyclophosphamide 1200 mg/m2 IV over 30 minutes
Ifosfamide 1.8 mg/m2 IV over 1 h/d 3 5 days
Dactinomycin 1.25 mg/m2 IV push (2 mg max)
Etoposide 100 mg/m2 IV over 1 hour 3 5 days
REN-3: Neoadjuvant protocol

Induction: ([VC/CP/AD] [VC/IF/AC] [VC/CP/AD])
Maintenance: ([VC/CP/AD] [VC/IF/AC]) two times ([VC/CP/AC])
(ET/

IF] [VC/CP/AD]) two times ([ET/IF])

Vincristine 1.5 mg/m2 IV push (2 mg max)
Doxorubicin 40 mg/m2 IV over 4 h/d 3 2 days
Cyclophosphamide 1200 mg/m2 IV over 30 minutes
Ifosfamide 1.8 mg/m2 IV over 1 h/d 3 5 days
Dactinomycin 1.25 mg/m2 IV push (2 mg max)
Etoposide 100 mg/m2 IV over 1 hour 3 5 days

Abbreviations: VC, vincristine; IV, intravenously, max,
maximum; AD, doxorubicin; CP, cyclophosphamide; AC,
dactinomycin; IF, ifosfamide; ET, etoposide.

Radiotherapy

Radiation therapy is most often used as first-line curative
therapy ¥ ES is extremely radiosensitive and can be cured
with relatively low doses of radiation, if metastasis has not
occurred ***’. Radiation is often used preoperatively to reduce
tumor size prior to surgical removal 37,

Chemotherapy
Chemotherapeutic drugs are most effective against fast-
growing malignant cells ¥ Some drugs work during a specific

cell cycle (cell-cycle specific) %’ Others work during
all phases of the cell cycle (cell-cycle non-specific) 7,
Chemotherapeutic agents are combined to produce
the largest tumor kill with the least amount of
normal-cell damage 738 The use of cell-cycle
specific agents (vincristine and 5-FU) and cell-cycle
non-specific  agents  (cyclophosphamide and
Adriamycin) are examples of combinations that
provide this benefit’’*. Recent research findings
indicate that alternating chemotherapy agents can
be very effective in the treatment of ES 3738

The response to chemotherapy was evaluated by
tumor necrosis, graded according to the modified
criteria of Rosen et al. *>*° In brief, 100% tumor
necrosis is classed as grade 3; <10% viable tumor is
grade 2; from 10% to 50% viable tumor is grade 1;
and from 50% to 100% viable tumor is grade 0 3940

Surgery

Surgery is the oldest recorded form of curative
treatment for cancer *. Surgery is used in the ES
patient for diagnosis, treatment (primary, adjuvant,
salvage, and pallative), second-look procedures, and
reconstruction . Primary surgery was the preferred
treatment for many years; removing both the tumor
and large areas around the tumor site often resulted
in amputation 7, Today, advances in limb-saving
surgical techniques (an adjuvant surgery) mean that
many patients do not need amputation ¥ The
tumor site and surrounding bone is removed and

donor bone is grafted to replace diseased bone 7,

SIDE EFFECTS OF TREATMENTS EWING SARCOMA

Olmos studies have found 29 patients, 16 of whom
had Ewing's sarcoma, were enrolled and received a
total of 177 cycles of treatment (median 2, mean
6.1, range 1-24) ** Grade 3 deep venous thrombosis,
grade 3 back pain, and grade 3 vomiting were each
noted once in individual patients; one patient had
grade 3 increases in aspartate aminotransferase and
gammaglutamyltransferase concentrations > This
patient also had grade 4 increases in alanine
aminotransferase concentrations **. The only other
grade 4 adverse event was raised concentrations of
uric acid, noted in one patient * Pharmacokinetics
were comparable between patients with sarcoma
and those with other solid tumours >*. 28 patients
were assessed for response; two patients, both with
Ewing's sarcoma, had objective responses (one
complete response and one partial response) and
eight patients had disease stabilisation (six with
Ewing's sarcoma, one with synovial sarcoma, and
one with fibrosarcoma) lasting 4 months or longer >,

Patients receiving cancer therapy usually will have

an effect that is myelosuppresive which
chemotherapy drugs will cause bone marrow
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suppression which results in red blood cells, white blood cells
and plateleszs.

The use of drugs should be considered highly Metorexhate
side effects on the kidney (nephrophaty) **.

CLINICAL OUTCOMES EWING SARCOMA

Ten of the 19 patients who were operated on are alive. All
those patients that were not operated on have died 2 The
length of survival in the whole group has ranged from 8
months to 8.5 years (mean 2.8 years) >, Mean overall survival
among these patients that were operated on is 3.1 years, and
among those who had lung metastases at baseline and
underwent metastatectomy, the survival rate is 4.3 years 2
The average survival rate among the non-operated on patients
is 1.6 years 2

The median of the follow-up survival time was 33 months
(range, 984 months) *°. Of the twelve patients, six (50%) died
of the disease, and the remaining six patients were disease-
free at the time of the last follow-up ¥ The 2-year and 3-year
overall survival (OS) rates were 45.5% and 22.7%, respectively
¥ The 2- year OS of the patients without metastasis was
100%, while that of patients with metastasis was only 16.7% (
p%0.014) * In addition to the two patients with distant
metastases at diagnosis, four patients (40.0%) developed
distant metastases within a mean follow-up period of 19
months *°. Of the six patients with distant metastases, three
had metastases to the lungs, two to the vertebral bodies, and
one patient had metastases to both locations. Interestingly,
the 2-year OS rates of the patients with lung metastasis and
those without lung metastasis were 0% and 42.9%,
respectively ( p % 0.021) *°. The 2-year OS rates of patients
with and without distant bone metastases were not
significantly different ( p % 0.103) *°.

Conclusion

Ewing sarcoma is a type of bone cancer that usually occurs in
children younger than 18 years old. Ewing sarcoma usually
occurs in the white race. Genetic factors are still a factor
cause’s cancer in general. Signs and symptoms of Ewing
sarcoma is a pain in a certain part of the bone and may have
swelling of the section. For cancer that has not experienced
metastases usually done for cancer surgery whereas happened
metastases are usually given chemotherapy and radiotherapy.
Side effects of treatment of Ewing sarcoma s
myelosuppresive, this happens in cancer treatment using
chemotherapy. Besides the side effects of chemotherapy itself
such as nausea, vomiting and impaired function of organs such
as the kidneys. Where we know the cancer drug is largely
excreted through the kidneys. Clinical Outcome in this disease
is still in a state of patients’ usually continuing chemotherapy.
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