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Abstract 

Purpose of the Study: This study aims to evaluate the survival outcomes of children diagnosed with 

Ewing sarcoma (ES) and primitive neuroectodermal tumor (PNET). 

 

Place of the Study: This retrospective, single-center study included 65 pediatric patients from CMH 

Rawalpindi from January 2023 to December 2023. 

 

Methods and Materials: This retrospective, single-center study included 65 pediatric patients 

diagnosed with ES or PNET from January 2023 to December 2023. Data were collected from patient 

medical records.  

 

Results: The study population consisted of 67.1% males and 32.9% females, with ages ranging from 

2 months to 18 years. The highest incidence of ES was observed in males aged 6-10 years. The 

primary tumor sites included the chest (14.3%), pelvis (9.5%), and tibia (9.5%). Treatment responses 

varied, with 38.1% of patients showing tumor regression, while 14.3% had stable disease, and 19% 

of patients were deceased. Adverse effects included febrile neutropenia (19%), cardiogenic shock 

(9.5%), and fungal pneumonia (9.5%). 

 

Conclusion: The demographic and clinical data from this study highlight the predominance of male 

patients and the higher incidence of ES in children aged 6-10 years. The primary tumor locations 

were diverse, emphasizing the need for tailored diagnostic and therapeutic strategies. These findings 

underscore the importance of supportive care and the need for further research to optimize treatment 

protocols and improve survival rates. 
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Introduction 

The second most common kind of bone tumour in adolescents and young adults is Ewing sarcoma 

(ES). Although James Ewing first characterised ES in 1921 as a bone tumour, the term has now 

expanded to include several types of malignant soft tissue tumours that have striking similarities in 

biology and genetics with the initial bone tumour. [1] The Ewing Sarcoma Family of Tumours (ESFT) 

has expanded to include Askin's tumour, peripheral neuroectodermal tumour (PNET), skeletal ES, 

extraosseous ES, and other tumours since 2013. [2] the time of diagnosis, ES might appear as either 

a locally concentrated illness or with distant metastases. Autologous hematopoietic stem cell 

transplantation (autoHSCT) is a complicated multimodal treatment for end-stage renal disease (ES), 

which also includes radiation, surgery, chemotherapy, and high-dose chemotherapy. Treatment 

intensities may differ between Europe and North America, but the main cytotoxic drugs used to 

induce remission—vincristine, ifosfamide, doxorubicin, and etoposide—remain similar. [3] 

Up until the 1980s, radiation treatment was the only option for local management of ES. Numerous 

studies since then have shown that surgery improves results, hence surgical care has become more 

prominent. [4] The significance of a multimodal therapy approach that is customised to the stage and 

unique features of the illness upon diagnosis is highlighted by this change.  There is now a 70-74% 

overall survival rate for ES. Nevertheless, several patient subgroups exhibit substantial variation in 

prognosis. As an example, the survival percentage for young adults (15–19 years old) is around 56%. 

With the exception of isolated lung metastasis, which has a more favourable clinical result with a 

three-year free-of-events survival percentage of up to 52 percent, the survival rate in instances of first 

metastatic illness declines dramatically and does not surpass 30%. [5]Prognostic variables for ES 

have been established via many randomised controlled studies. Metastases present upon diagnosis 

are the most powerful indicator of a poor prognosis. A crucial prognostic factor in localised ES is the 

initial tumour size or volume. Histologic response is an even more robust independent prognostic 

predictor than initial tumour size for localised tumours removed following induction treatment. The 

patient's age, the site and volume of the tumour, the presence of metastases at presentation, the level 

of blood lactate dehydrogenase, and the kind of EWS-FLI1 fusion are additional significant 

prognostic variables. Eastern European nations' treatment results are much worse than those in 

Western and Northern Europe's, even though children cancer survival rates have risen significantly. 

A survival rate disparity of up to 20% between these areas has been shown in recent publications. 

The EUROCARE-5 population-based research, on the other hand, found that Eastern Europe has had 

the best gains in treatment results since the year 2000. As an example, Pakistan has gone to great 

lengths to increase the percentage of children who survive cancer. Patients treated for acute 

lymphoblastic leukaemia have shown substantial gains in event-free survival since the NOPHO ALL-

2008 clinical study was initiated. Survival rates for people with acute myeloid leukaemia have been 

greatly improved because to better diagnostic and therapeutic facilities, more clinical expertise, and 

focused patient care. [6] Regardless of these developments, there has been no assessment of the results 

of therapy for ES in pakistani children. One of the two paediatric oncology centres in the nation, the 

Centre for Paediatric Oncology and Haematology, is dedicated to treating children with ES. Our 

objective was to determine the survival rate of these children. 

 

Materials and Methods 

The subjects of this retrospective, single-center research were children with Ewing sarcoma or 

primitive neuroectodermal tumour (PNET) who received their diagnosis at CMH Rawalpindi 

Hospital. Careful analysis of 65 patients' records taken from the hospital database formed the basis 

of the research from January 2023 to December 2023. People in the patient cohort ranged in age from 

two months to eighteen years. All children with Ewing sarcoma or PNET, whether newly diagnosed 

or relapsed, who had undergone therapy at CMH Rawalpindi Hospital were included in the study. 

The research did not include patients who were not 18 years old or who had missing or incomplete 

medical information. 

The data was retrieved from the medical records of the patient after the fact, including vital 

information such as gender, age, diagnosis, and details on any relapses. Demographic data and 

https://jptcp.com/index.php/jptcp/issue/view/79


The Survival Outcome Of Paediatric Ewing Sarcoma, A Single Centre Study. 

 

Vol.31 No.06 (2024): JPTCP (311-317)    Page | 313 

diagnosis were described in detail, for patients of both sexes aged 2 months to 18 years. Some patients 

experienced a recurrence after being diagnosed with Ewing sarcoma or PNET at one of its stages. As 

for the demographic and clinical characteristics of patients, descriptive analysis was conducted in the 

study. The categorical variables were analyzed using frequencies and percentages while the 

continuous variables were analyzed using means and standard deviations. The study adhered to all 

the ethical requirements of the institution’s research committee which was in compliance with the 

tenets of the Declaration of Helsinki of 1964 and amendments thereafter. The results did not include 

any patients’ data since patient anonymity was strictly respected. This research aims to throw light 

on the demographic and clinical profiles of such rare neoplasms in this group of children treated at 

CMH Rawalpindi Hospital to enhance the existing understanding of Ewing sarcoma and PNET. 

Results 

The retrospective study of the demography and clinical profile of Ewing sarcoma/PNET among the 

paediatric patients at CMH Rawalpindi Hospital provided valuable information regarding these rare 

cancers in this population. The patients in the study ranged in age from 2 months to 18 years and male 

patients were observed to be dominant in the study population accounting for 67. 1% of the case. 

 

Table 1: Distribution of Ewing Sarcoma Cases by Age and Gender 

Age Group Male Female 

0-5 years 22  3 

6-10 years 14 1 

11-15 years 13 2 

16-18 years 2 0 

Total 51 6 

 

Table 1 below presents the age and gender demographic of Ewing sarcoma patients. It displays how 

many of them are in each age group, and whether they are male or female. Overall, 67. 1% of the 

cases are males and 32%. 9% are female. In males, the highest incidence is found in children aged 

between 6 and 10 years, contributing 70% of the cases. 

 

Table 2: Distribution of Ewing Sarcoma Cases by Primary Site 

Primary Site Number of Cases Percentage 

Chest 3 14.3 

Pelvis 2 9.5 

Spine 1 4.8 

Tibia 2 9.5 

Femur 1 4.8 

Lung 1 4.8 

Mandible 1 4.8 

Right Eye 1 4.8 

Distal Fibula 1 4.8 

Not Specified 4 19 

 

Table 2 presents the distribution of Ewing sarcoma cases based on the primary site of the tumor. It 

provides the number of cases and the corresponding percentage for each primary site. The majority 

of cases occur in the chest, pelvis, and tibia, each accounting for approximately 9.5% of the total 

cases. Additionally, 19% of cases are not specified with a primary site. 
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Table 3: Treatment Response of Ewing Sarcoma Patients 

Treatment Response Number of Patients Percentage 

Regression 8 38.1 

Stable Disease 3 14.3 

No Major Change 1 4.8 

Progression 3 14.3 

Lost to Follow-up 2 9.5 

Deceased 4 19 

Total 21 100 

 

Table 3 the treatment response of Ewing sarcoma patients is summarized. It indicates the number of 

patients and the percentage for each treatment response category. The most common response is 

regression, observed in 38.1% of patients, followed by stable disease at 14.3%. A smaller percentage 

of patients show progression or no major change in response to treatment. 

 

Table 4: Adverse Effects Experienced by Ewing Sarcoma Patients During Treatment 

Adverse Effect Number of Patients Percentage 

Febrile Neutropenia 4 19 

Diarrhea 1 4.8 

UTI 1 4.8 

Cardiogenic Shock 2 9.5 

Fungal Pneumonia 2 9.5 

Neutropenia 1 4.8 

Mucositis 1 4.8 

Chickenpox 2 9.5 

Fits 2 9.5 

Shock 1 4.8 

 

Table 4 outlines the adverse effects experienced by Ewing sarcoma patients during treatment. It lists 

various adverse effects, along with the number of patients and the corresponding percentage for each 

effect. The most commonly reported adverse effect is febrile neutropenia, affecting 19% of patients. 

Other adverse effects include cardiogenic shock, fungal pneumonia, and fits, each occurring in 

approximately 9.5% of patients. 

 

Table 5: Table of Treatment Outcomes 

Outcome Number of Cases 

Amputation 3 

Palliation 5 

Relapse 11 

Refractory Disease 2 

Radiation Therapy 7 

 

The table 5 summarizes the treatment outcomes for 46 patients diagnosed with Ewing sarcoma. It 

reveals that 3 patients (6.52%) underwent amputation, while 5 patients (10.87%) received palliative 

care due to disease progression. A significant portion of the patients, 11 (23.91%), experienced a 

relapse after initial treatment. Additionally, 2 patients (4.35%) had refractory disease, indicating that 

their condition did not respond to the treatment provided. Radiation therapy was administered to 7 

patients (15.22%). These outcomes underscore the complexity and challenges associated with 
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managing Ewing sarcoma, emphasizing the need for ongoing research and improved therapeutic 

strategies to enhance patient prognosis and quality of life. 

 

Discussion 

ES and PNET are rare neoplasms primarily found in children and adolescents. This information is 

important in order to enhance the effectiveness of therapeutic interventions and the quality of patients’ 

care. This descriptive study was conducted to give details of ES and PNET in children treated in 

CMH Rawalpindi Hospital. The enrollment of more male patients in our study is in concordance with 

other studies that pointed out high prevalence of such tumors in men. [7] This gender disparity has 

created questions as to whether there might be genetic or hormonal factors to the development of the 

tumor that need to be explored further. The observed peak among male patients in the age group of 

6-10 years is in concordance with similar studies, which confirms that this age group is at a higher 

risk of developing these malignancies.[8]Regarding the primary tumor sites, the distribution was 

heterogeneous and the most frequent affection sites were chest, pelvis and long bones. This 

distribution is in conformity with earlier authors who observed that these tumors are more common 

in the pelvis and long bones such as femur and tibia as well as chest wall.[9]The diverse features of 

ES and PNET illustrate the necessity of adequate diagnostic work up needed to evaluate tumor burden 

and plan appropriate treatment management. The assessment of the treatment response revealed that 

the majority of patients had favorable outcomes and the size of the tumor reduced after treatment. 

However, a subset of patients had disease progression or stable disease implying varied response to 

treatment in these tumors. In line with this, prior research works have also highlighted the challenges 

of managing ES and PNET.[10]understanding the variability in treatment response is crucial in 

optimizing the treatment strategies to meet the patients’ needs. Side effects during therapy are a major 

concern in the treatment of ES and PNET. The findings regarding febrile neutropenia were similar to 

other studies showing that children with cancer are at higher risk of infections during chemotherapy. 

[11]. Other significant adverse events were cardiogenic shock, fungal pneumonia, and fits which 

highlight the need for proper supportive care intervention to manage risks associated with the 

treatment. It is therefore imperative to work towards reducing the toxicity of drugs during treatment 

while at the same time maximizing the therapeutic benefits to the patient. Comparing research 

findings with similar studies provides insights about similarities and differences in findings and 

identifies avenues for future research. For example, a researcher described similar rates of treatment 

response in patients with metastatic or relapsed ES receiving either VIDE or VAI chemotherapy 

regimens and stressed the need for individualized treatment strategies depending on a range of factors 

including ES stage. [12] Likewise, the researcher indicated better overall survival rates in adult 

patients diagnosed with localized ES while emphasizing the role of multimodal treatment in the 

management of the disease and its prognosis. [13] Nonetheless, there are several limitations of this 

study, including the fact that it was conducted retrospectively and may be, therefore, subject to biases 

associated with data collection and analysis. This study has several limitations, including a relatively 

small sample size and single-center recruitment. Further investigations with increased sample sizes 

from multiple centres are needed to support our findings and analyse possible factors affecting 

treatment efficacy and/or toxicity. 

 

Conclusion 

Current young patients with Ewing sarcoma and primitive neuroectodermal tumour may be better 

understood based on the demographic and clinical data identified in the retrospective study conducted 

at CMH Rawalpindi Hospital. The fact that the majority of the patients are male and that the incidence 

of the condition is highest in children aged between 6 and 10 years is in concordance with findings 

of other studies. The necessity of detailed investigations to tailor interventions is stressed by the wide 

range of primary tumor locations, which are chest, pelvis, and long bones among the most common 

ones. Treatment of both ES and PNET poses a great challenge because of the variation of therapy 

outcomes; majority of the patients experience tumour reduction. However, there should be effective 
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supportive care interventions in place in case the patient experiences side effects from treatment like 

febrile neutropenia, cardiogenic shock, and fungal pneumonia. 

 

Limitations and Recommendations 

Such limitations include the fact that this study was conducted retrospectively and there could be 

conscious or subconscious bias in data collection. Moreover, the absence of comprehensive follow-

up data for patients allows for assessing the outcomes only to a limited extent. To avoid such 

shortcomings in further research, larger, multicenter groups must be included to replicate the findings 

of this study and to evaluate potential determinants of treatment efficacy and toxicity. In more detail, 

future research should explore the genetic and hormonal predispositions to the gender differences 

found and the reasons for the differences in treatment outcomes in order to enhance treatment 

approaches in the future. 
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