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Introduction: Ewing's Sarcoma Family of Tumors comprise  a group of primary bone and soft-tissue tumors.The 
incidence of Ewing Sarcoma peaks in adolescence,slightly predominant in males.The common sites of occurrence are 
pelvis followed by extremities.The multimodal management of Ewing Sarcoma comprises of chemotherapy,surgery and 
radiotherapy.Our objective was to study the clinical profile of  children with Ewing Sarcoma   This is a Methods:
retrospective analysis of children with Ewing Sarcoma  admitted between January 2020 till November 2024.All the cases 
with IHC proven diagnosis of Ewing Sarcoma were reviewed.Relevant investigations including imaging and staging 
details were noted.Treatment was started as per EFT 2001 protocol.Clinical profile of the patient including 
age,gender,site of disease,stage of disease were noted.Treatment details of the patients were noted.  Total Results:
number of children with solid malignancies registered during this period were 322 and ES accounted for 
54(16.7%)cases. 42(77.7%)children were males and 12(22.2%) were females.32 (59.2%) children belonged to the age 
group of 10-14 years.Around 44 (81.4%)children had osseous Ewing Sarcoma.At presentation,26(48.1%) children had 
metastases.All of them were started on Neo-adjuvant chemotherapy according to EFT 2001 protocol.26(48.1%) children 
had surgery as definitive therapy.Radiation was given in 40(74%)children.Limb salvage surgery was done in 18(69.2%) 
children.Amputation was done in 8(30.7%) children.Post local therapy,all of them received adjuvant 
chemotherapy.8(14.8%) children had relapse.The sites of relapse were lungs in 4(7.4%) children and local site plus 
lungs in 4(7.4%) children.  In our institutional experience,majority were males.The primary site was Conclusions:
osseous in majority of the children.Around 48.1% had metastases at the time of diagnosis.A multidisciplinary approach 
is needed in the management of Ewing Sarcoma.In our institution,all Ewing Sarcoma children received Neoadjuvant 
chemotherapy initially.Majority of our children received radiotherapy as definitive local therapy in view of 
unresectability.
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INTRODUCTION:
Ewing Sarcoma accounts for 3-4% of malignancies in the age 
group of 0-14 years.It is the second most common bone 

1cancer in children preceeded by Osteosarcoma in India .ES is 
a rare,highly malignant tumor and 25% patients have 
metastases at diagnosis.It is diagnosed primarily by 
h i s t o p a t h o l o gy  o n  b i o p s y  s a m p l e  f o l l owe d  by 
immunohistochemistry. ES is known to have characteristic 
re c i p ro c a l  c h ro m o s o m a l  t ra n s l o c a t i o n  b e t we e n 
chromosomes 11 and 22, t(11;22) (q24;q12), which is present 
in about 85% of these tumors and is  considered 

2pathognomonic for the disease .Most Ewing sarcomas occur 
in bones, although approximately 20% of these tumors arise 

3in soft-tissue sites .

Current ES management includes multimodal therapy 
comprising of chemotherapy,surgery and radiotherapy.The 
survival rates have increased in Pediatric patients with 
localised ES as compared to adults,with a 3 year overall 

4 survival of 81% as compared to 59% respectively .

There is  paucity of data about Ewing Sarcoma in children 
from LMICs especially India  in resource constrained 
settings.Hence this study was carried out to study the clinical 
profile of Ewing Sarcoma.

MATERIALS AND METHODS:
After obtaining approval from Institutional Ethics Committee, 

we undertook this retrospective review of  Ewing Sarcoma 
patients admitted between January 2020 till November 2024 
in the Department of Paediatric Oncology at Government 
Medical College & Cancer hospital, Aurangabad. A total of 54 
patients with Ewing Sarcoma were considered in this study.

All patients of age group 1-14 years with biopsy and IHC 
proven Ewing Sarcoma diagnosed during this period were 
included in the study. Parameters noted were age,gender, 
complete diagnosis, stage of disease, location of tumor. 
Imaging details MRI or CT  of the primary site done to 
determining local extent of disease were noted.Metastatic 
work-up details were also documented.Treatment details 
including Chemotherapy, Surgery and/ or Radiotherapy were 
noted. We administer Induction chemotherapy according to 
EFT-2001 protocol and then proceed for radiotherapy or 
surgery after discussing in Multi-disciplinary Tumor 
Board.Following local therapy,adjuvant chemotherapy was 
administered in the form of Maintenance chemotherapy for at 
an interval of 3 weeks.Hematological investigations and 
Biochemistry investigations were done prior to each chemo 
cycle and Granulocyte-Colony Stimulating Factor support 
was given if the Absolute Neutrophil Count is below 

3.500/mm All the data was obtained retrospectively. Early 
relapse is defined as recurrence of the disease(primary or 
distant) within 2 years of diagnosis.Late relapse is defined as 
recurrence of the disease after 2 years of diagnosis.
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RESULTS:
Total number of children with solid malignancies registered 
during this period were 322 and ES accounted for 
54(16.7%)cases.All of them received treatment at our 
institute.

Demographic and clinical characteristics of patients are 
summarised in Table 1.

42(77.7%)children were males and 12(22.2%) were 
females.32 (59.2%) children belonged to the age group of 10-
14 years.Around 44 (81.4%)children had osseous Ewing 
Sarcoma.Soft-tissue Ewing sarcoma was diagnosed in 10 
(18.5%)children.At presentation,26(48.1%) children had 
metastases.Around 28(51.8%) children didn't have any 
distant metastases at presentation.

Table 1:demographic And Clinical Characteristics Of 
Patients

Treatment:
All of them were started on Neo-adjuvant chemotherapy 
according to EFT 2001 protocol.26(48.1%) children had 
surgery as definitive therapy.Post surgery,4(15.3%) children 
didn't require adjuvant radiotherapy in view of margins 
negativity and necrosis >90%.Radiation was given in 
40(74%)children,of which definitive radiotherapy with 
curative intent was given in 34(62.9%) children and 6(11.1%) 
patients received radiation with palliative intent.Limb 
salvage surgery was done in 18(69.2%) children.Amputation 
was done in 8(30.7%) children.Post local therapy,all children 
were started on adjuvant chemotherapy.8(14.8%) children 
had relapse out of which 4(7.4%)children had early relapse 
and the other 4(7.4%)children had late relapse.The sites of 
relapse were lungs in 4(7.4%) children and local site plus 
lungs in 4(7.4%) children.Four children who had early relapse 
had amputation and radiotherapy as local therapy.The other 
four children who had late relapse had received radiation as 
local therapy.We are currently following-up these children as 
per the post treatment completion surveillance protocol.The 
data is presented in Table 2.The sites of metastases is 
represented in Figure 1.

Table 2:Treatment Details Of Patient Population

Figure 1: Sites of metastases

DISCUSSION:
In the present study, we considered 54 cases of Ewing 
Sarcoma.The most common affected age group was 10-14 
years in our study.Similar findings were seen in a study done 

5 6by Patel et al .In a study done by Biswas et al ,the mean age of 
presentation was 15.1 to 15.5 years.

In our study,we found that most of the patients were 
males.This is similar to global trends and as seen in western 

6studies.A similar study done by Rao et al  revealed similar 
7findings.In a study done by Sabah D et al ,there was slight 

female preponderance of Ewing Sarcoma.The reason for this 
dif ference might be due to demographic/genetic 
differences.

In our study, around 81.4 % cases had Osseous Ewing 
Sarcoma.This is similar to a study done by Dr Javvid Muzamil 

8et al ,where they recorded 84% Skeletal ES cases.Whereas a 
9study done by Krishnan et al  reported around 70% of osseous 

ES with long bones and pelvic bones as the most common 
sites of disease.The most common site of disease is 
extremities in which lower extremity is the most commonly 
involved site.This has been observed by National Cancer 
Registry Program among Indian population,an Iranian study 

10,11,12and also studies from western world In our study,the most 
common involved site is extremeties (74%)followed by 
hemithorax(11.1%) and pelvis(7.4%).

13In a study done by Sharma et al ,the incidence of metastases 
at the time of diagnoses is 40%.In our study,48.1% had 
metastatic disease at presentation.The most common sites of 
metastases are lungs followed by bones.A study done by Lee 

14at al ,reported an incidence of 25% metastases at the time of 
presentation in children with Ewing Sarcoma.The reason for 
difference in incidence of metastatic cases might be due to 
delay in presentation to hospital.

At our centre,we administer Neoadjuvant chemotherapy 
followed by local therapy either surgery or radiation followed 
by Adjuvant Chemotherapy according to EFT 2001 
protocol.All of our patients had received Neoadjuvant 

15chemotherapy initially.In a study done by Purohit et al ,most 
patients (approximately 80%) received chemotherapy based 
on the International Ewing Sarcoma Study Group (IESG) 
protocol, which typically included a combination of 
vincristine, doxorubicin, cyclophosphamide, ifosfamide, 

Age Number(n) Percentage(%)

0-5 years 2 3.7%

5-10 years 20 37%

10-14 years 32 59.2%

Gender Number(n) Percentage(%)

Male 42 77.7%

Female 12 22.2%

Sites of Disease Number(n) Percentage(%)

Soft-tisse 10 18.5%

Osseous 44 81.4%

Stage of Disease Number(n) Percentage(%)

Metastatic 226 48.1%

Non-Metastatic 228 51.8%

Location of Tumor Number(n) Percentage(%)

Upper Limb 1
14

25.9%

Lower Limb 226 48.1%

Pelvis 44 7.4%

Hemithorax 66 11.1%

Spine 22 3.7%

Head and Neck 22 3.7%

Treatment Number(n) Percentage(%)

NACT 54 100%

Surgery 26 48.1%

Radiotherapy 40 74%

Radiation Number(n) Percentage(%)

Curative Intent 34 62.9%

Palliative Intent 6 11.1%

Relapse Number(n) Percentage(%)

Early Relapse 4 7.4%

Late Relapse 4 7.4%

Sites of Relapse Number(n) Percentage(%)

Lungs 4 7.4%

Lungs + Local 4 7.4%
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and etoposide (VDC/IE). Post Induction with chemotherapy 
of 4 cycles, response assessment is done with CT or MRI or 
PET.In our study around 26 children(48.1%) has undergone 
surgery as local therapy for the primary tumor.Amputation 
was done in 8(30.7%) children.Limb salvage surgery was 
done in 18 children(69.2%).In a study done by Sahni et 

16al ,around 60% had surgery as local therapy.Whereas a study 
17done by Ashour et al ,reported 37.5% cases who have 

undergone surgery as definitive therapy.The disparity might 
be due to differences in disease burden,disease location and 
the availability of surgical expertise.

In our observation post surgery,4(15.3%) children didn't 
require adjuvant radiotherapy in view of margins negativity 
and necrosis >90%.Post local therapy,all children were 
started on adjuvant chemotherapy.In our study,74% cases 
received adjuvant radiotherapy.The proportion of children 
receiving radiotherapy was high in our study,the major 
reason being unresectability.

Approximately 30% experience relapse of which majority are 
are either isolated distant relapse or combined distant and 
local relapse.Among our cohort,8 children(14.8%) 
relapsed.4 (7.4%) had early relapse and 4(7.4%) had late 

18relapse.A study done by Merks et al  found  a 20-25% relapse 
rate, with metastatic relapse being a significant factor.In the 

17study reported by M. Ashour et al , the relapse was seen in 
56%, with local relapses of 20% and distant relapses of 36%.In 
our observation,Out of eight children,50% had relapse in the 
lungs and the rest had lung plus primary site combined as 

19relapse.This is similar to a study done by Schumacher et al  
where lungs are the common sites of disease recurrence 
followed by bones.The reason for low incidence of relapse in 
our study might be due to difference in the demographics and 
compliance to follow-up.

CONCLUSION:
ES is an aggressive and rapidly growing malignant tumor that 
can become metastatic early in the disease.The successful 
treatment of patients with Ewing Sarcoma requires systemic 

2 0  chemotherapy in conjunction with surgery and/or 
21radiotherapy for local tumor control .In our institution,all 

E w i n g  S a rc o m a  c h i l d re n  re c e ive d  N e o a d j u va n t 
chemotherapy initially. Majority of our children received 
radiotherapy as local treatment in view of unresectability.

REFERENCES:
1. Clinicopathological profile of cancers in India:a report of the hospital based 

cancer registries.
2. Turc-Carel C, Aurias A, Mugneret F , et al. Chromosomes in Ewing's sarcoma. 

I. An evaluation of 85 cases of remarkable consistency of t(11;22)(q24;q12). 
Cancer Genet Cytogenet 1988;32(2):229–238.

3. Cash T , McIlvaine E, Krailo MD, et al. Comparison of clinical features and 
outcomes in patients with extraskeletal versus skeletal localized Ewing 
sarcoma: a report from the Children's Oncology Group. Pediatr Blood Cancer 
2016;63(10):1771–1779.

4. Gupta AA, Pappo A, Saunders N, et al. Clinical outcome of children and adults 
with localized Ewing sarcoma: impact of chemotherapy dose and timing of 
local therapy.Cancer 2010;116(13):3189–3194.

5. Rao, P. D., et al. (2012). Ewing Sarcoma in Children and Adolescents: A Study of 
25 Cases. Indian Journal of Cancer, 49(4), 392-396

6. Biswas et al, Evaluation of Outcome and Prognostic Factors in Extraosseous 
Ewing Sarcoma Pediatr Blood Cancer 2014;61:1925–1931.

7. Al IO, Demirağ B, Sabah D et al. Clinical Features, Prognostic Factors and 
Outcome of Children with Ewing Sarcoma: A Single-center Experience. J Curr 
Pediatr. 2023 Apr;21(1):60-68. 

8. Muzamil, Dr javvid & ahmed, shaik & Bhat, GullMohammad. (2020). Clinical 
profile of ewing's sarcoma/ primitive neuroectodermal tumors in a 
developing country, an institutional experience.International Journal of 
Medical Science and Diagnosis Research (IJMSDR)2020;4(3) 13-19.

9. Krishnan, S., et al. (2016). Ewing Sarcoma: A Retrospective Study of 38 Cases 
at a Tertiary Cancer Center in South India. Pediatric Blood & Cancer, 63(11), 
1842-1847

10. Shi, J., Yang, J., Ma, X. et al. Risk factors for metastasis and poor prognosis of 
Ewing sarcoma: a population based study. J Orthop Surg Res 15, 88 (2020).

11. Chakrabortya D,Rangamania S,Kulothungana V.Trends in incidence of Ewing 
sarcoma of bone in India – Evidence from the National Cancer Registry 
Programme (1982–2011).Journal of Bone Oncology,Volume 12,2018, 49-53,

12. Ebrahimpour A, Chehrassan M,Sadighi M.The survival and incidence rate 
of Ewing sarcoma; a National population-based study in Iran (2008-
2015).Arch Bone Jt Surg. 2020; 8:391-399

13. Sharma, R. S., et al. (2013). Outcomes and Challenges in the Management of 
Ewing Sarcoma in Rural India. Journal of Clinical Oncology, 31(15), 2582-

2588.
14. Lee, J., Hoang, B.H., Ziogas, A. and Zell, J.A. (2010), Analysis of prognostic 

factors in Ewing sarcoma using a population-based cancer registry†. Cancer, 
116: 1964-1973.

15. Purohit, S., et al. (2015). Clinical Profile of Ewing's Sarcoma in a Tertiary 
Cancer Center in India. Journal of Pediatric Hematology/Oncology, 37(4), 
e220-e224.

16. Sahni, S. S., et al. (2017). A Study on the Clinical Profile and Outcome of Ewing 
Sarcoma in a Tertiary Cancer Center in North India. Indian Journal of 
Pediatric Surgery, 53(3), 153-157.

17. Ashour, M. , Shammari, S. , Shafik, H. and Mohialdien, A. (2017) Prognosis and 
Outcome of Adult Patients with Ewing Sarcoma (Local Experience). Journal of 
Cancer Therapy, 8, 764-772

18. Merks, J. H., et al. (2007). Ewing Sarcoma in Children and Adolescents: The 
Role of the Pediatric Oncologist. European Journal of Cancer, 43(13), 2114-
2122.

19. Schumacher, L. M., et al. (2014). Relapse and Survival in Ewing Sarcoma: A 
Review of the SEER Database. Pediatric Blood & Cancer, 61(6), 989-996.

20. Craft A, Cotterill S, Malcolm A, et al.: Ifosfamide-containing chemotherapy in 
Ewing's sarcoma:The Second United Kingdom Children's Cancer Study 
Group and the Medical Research Council Ewing's Tumor Study. J Clin Oncol 
16 (11): 3628-33, 1998.

21. Shankar AG, Pinkerton CR, Atra A, et al.: Local therapy and other factors 
influencing site of relapse in patients with localised Ewing's sarcoma.United 
Kingdom Children's Cancer Study Group (UKCCSG). Eur J Cancer 35 (12): 
1698-704, 1999.


