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ABSTARCT

INTRODUCTION

Second malignant neoplasm in treated cases of cancers
in the pediatric age group is being increasingly recognized.
We report a case of 21 year old boy with a history of acute
lymphoblastic leukemia who presented with a mass in his
gluteal region diagnosed as having ewings sarcoma. This case
is being reported for its rarity.

As the number of children surviving cancer increases,
the late consequences of cancer and its therapy
are increasingly being recognized. One of the most
devastating late effects is the risk of developing a second
malignant neoplasm (SMN). The cumulative risk of a
SMN in childhood cancer survivors has been estimated
to be as high as 12% at 20 years.1 The risk of a SMN
in children treated for ALL is lower and is dependent
on whether radiation was a component of therapy.2–5
Ewing sarcoma is an exceedingly rare SMN in survivors of
ALL.1, 2, 4, 5 The risk of a secondary bone cancer is more
often seen in patients with a prior musculoskeletal tumor
or treatment that includes radiation.6 We report the case
of a 21-year-old boy with history of ALL who developed
Ewing sarcoma as a SMN.
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Case report
A 21 year old boy presented with pain in the right hip
region for 14 months duration. The pain was radiating
to the right lower limb and to the back. He was walking
with the help of a stick and pain was partially relieved
with the use of pain killers. He had no fever, weight loss,
bruising or bleeding. There was no family history of cancer.
He had a history of ALL diagnosed at the age of
10 years .He was diagnosed as acute lymphocytic
leukemia precursor B common ALL on 10/3/1996
when presented with 5 days history of multiple bruises
over the limbs .His initial blood counts showed WBC
76X109/l with 85% blasts and platelets 23x109/l. His
bone marrow showed L-2 FAB morphology he received
chemotherapy as per UK-ALL XI protocol which included
induction with vincristine, prednisolone, asparginase
and intrathecal methotrexate, early intensification with
vincristine, daunorubicin, prednisolone, etoposide,
cytarabine and thioguanine, cranial irradiation (18gy)
and intrathecal methotrexate. Late intensification
same as early intensification, 3rd intensification with
vincristine, dexamethasone, asparginase, intrathecal
methotrexate, cyclophosphamide, cytarabine and
thioguanine and maintenance chemotherapy for 2 years
with vincristine prednisolone, oral 6-mercaptopurine,
and oral methotrexate. At the completion of induction
chemotherapy for the ALL he achieved complete
response.
He completed his treatment 8 years prior to the
presentation as right gluteal mass. Upon clinical
examination there was a swelling in the upper outer
quadrant of the right gluteal region. He was afebrile
and normotensive. He had pain upon manipulation,
peripheral pulses were normal with normal muscle
power and sensation. There were no signs of deep vein
thrombosis. There was no inguinal lymphadenopatihies.
Aside from the tender right gluteal mass his examination
was unremarkable. Laboratory investigation showed a
normal complete blood count and chemistries showed
high lactate dehydrogenase 419 IU/L, normal alkaline
phosphatase 99IU/L and normal uric acid 322 umol/L
A CT scan chest abdomen and pelvis evaluation
showed normal lungs and abdominal organs. There was
evidence of osteolytic lesion at the right iliac crest which
was 11x10x15 cms in size with extension into the right
sacroiliac joint, the soft tissue showed extension into
the right pelvic region. Bone scan showed intense tracer
uptake at the right ileum anteriorly and posteriorly and
focal increased uptake at right sacroiliac joint. His MUGA

scan showed resting left ventricular ejection fraction of
60%.
A bone marrow examination showed no evidence of
infiltration by ewings sarcoma. He under went incisional
biopsy from the right gluteal mass two irregular fibrofatty
tissue pieces, one measuring 1.7x1.5x1.2 cm the other
measuring 1.5x1x0.8 cm. Cut section showed white
areas. Sections showed infiltrating sheets of small round
cells with round to oval shaped hyperchromatic nuclei
and scanty amount of cytoplasm.the mitotic figures were
infrequent and no area of necrosis is seen. The intervening
stroma was abundant and fibrous. The neoplastic cells
expressed the following immunophenotypes CD99
positive, S-100 positive in focal areas NSE weakly positive,
chromogrannin, desmin, LCA, CD20, CD3, CD79a,
CD43, negative. [fig1]
The metaphase fluorescence in situ hybridization
(FISH) analysis demonstrated the presence of the classict
(11; 22) associated with Ewings sarcoma.
He was diagnosed with ewings sarcoma high volume
disease limited to right iliac bone and soft tissue without
distant spread.
He was started on the Euro Ewing’s protocol, with
VIDE (vincristine, ifosfamide, doxorubicin, etoposide)
chemotherapy schedule. He completed 6 such courses at
21 days interval each, with g-csf support and fair tolerance.
Considering his previous treatment with anthracycline in
acute lyphoblastic leukemia, he was given cardioxone
protection from the first cycle of chemotherapy.
Subjectively he had remarkable improvement in the
form of no pain; he was walking without support after 2
cycles of chemotherapy. His end of chemotherapy MUGA
scans shows resting left ventricular ejection fraction as
54%. The end of chemotherapy CT scan chest abdomen
and pelvis showed 80% regression in the earlier seen
soft tissue mass and no metastatic spread. A repeat bone
scan showed decreased uptake at previous sites and no
additional areas of uptake. He under went surgery as right
iliac bone internal hemipelvectomy and reconstruction
by contralateral iliac bone with internal fixation.
Histopathology report came as multiple sections from the
tumor features tumor growth composed of sheets of cell
with round to oval shaped hyperchromatic nuclei and
abundant cytoplasm with occasional vacuoles. Mitotic
figures are frequent with extensive areas of necrosis and
focal aggregates of foaming histiocytes. The stoma is
abundant fibrosis with hyalinization. The underlying bone
is infiltrated by tumour cells. Right resection margins
are all free of tumour extension. Sacroiliac ligament and
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Fig. 1. A. Photmicrograph of ewings sarcoma showing uniform round cell with uniform round nuclei and scanty amount of cytoplasm.
B. Immunohistochemistry stain showed tumour cells expressing membrane positivity for CD99.

medial margins of resection showed tumour deposits
with areas of necrosis. Right sacroiliac curettage show
tumor infiltration. The conclusion was that there is a
residual ewings sarcoma in right iliac bone with moderate
chemotherapeutic effects.
Patient is planned to receive radiation treatment.

DISCUSSION
SMN after successful treatment of pediatric ALL is
rare, but the risk of cancer is still greater than that for
the general population. The cumulative incidence of
SMN in this population is less than or near 3% at 20
years.3–5 The lower the radiation exposure, the lower the
risk.4 Younger age at the time of treatment may increase
risk.7 The most common SMNs are brain tumors and
hematologic malignancies.3–5, 7–10 The risk of a sarcoma
after leukemia treatment is greater than the risk of a
sarcoma in the general population but is still a very rare
occurrence. In one cohort of 8,831 children diagnosed
with ALL, 63 developed SMNs.5 Only 4 of these 63
SMNs (6%) were sarcomas and none were in the Ewing

Sarcoma Family of Tumors (ESFT). Three of the four
sarcomas developed in patients that were treated with
radiation. In another large cohort of 5,006 children with
ALL, 52 SMNs were identified.4 Only one of the 52 was
identified as an ESFT. Therefore, Ewing sarcoma is rarely
recognized as a SMN in survivors of ALL. Our patient
received radiation as a part of his treatment for ALL.
He may have an undefined predisposition, but there
was no family history of cancer suggesting Li Fraumeni
or other cancer predisposition syndrome and the family
has refused further genetic testing. His ALL therapy
may have initiated the cascade of genetic events that
ultimately led to the development of Ewing sarcoma.
However, the long interval between completion of his
ALL treatment and development of ewings sarcoma
and FISH analysis showed classic translocation of
ewings sarcoma. This may suggest that this tumor
developed like most sporadic tumors do, rather than
via a unique mechanism related to prior chemotherapy
or radiotherapy exposure. Despite the low incidence of
SMN, especially sarcomas, in children surviving ALL,
the survivor, family, and physicians need to be diligent
in their response to concerning symptoms.
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Fig. 2. Fluorescence in situ hybridization (FISH) showing the EWSFLT re-arrangement. Hybridization of a breakapart probe for
EWS(red and green conjoined as yellow signal at lower left identifies the normal chromosome 22) on a interphase spread with
DAPI counterstaining( blue) chromosomes. The red signal is the centromeric region of the split EWS probe on the derivative
chromosome 22. The green signal is the telomeric region of the EWS probe on the distal long arm ofchromosome 11.
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