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Abstract 

Background:Ewing sarcoma (EwS) represents a rare, highly malignant cancer, with most patients harboring a 

priori micrometastases. Hence, this study was conducted to evaluate site and stages of ewing sarcoma. 

Materials & Methods:A total of 15 subjects were enrolled. The age of subject was between 10 to 16 years. The 

number of male subjects was 10 and remaining 5 were females. The results were recorded and analysed using 

SPSS software.  

Results:The ewing sarcoma is predominantly common in males. Ewing cancer predominantly localizes in the 

limbs, with only a limited number of cases occurring in the rib region. The lower limbs exhibit the highest 

frequency of tumor occurrence. 

Conclusion:Ewing sarcoma is more common in males and shows occurrence of  highest frequency in lower 

limbs. 
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Introduction 

Primary bone tumors are relatively rare types of 

cancer. Their relative frequency is not yet well 

established and still there is more information needed 

regarding the evolution and prognosis of those 

patients. Bone malignant tumors account for 0.2% of 

all cancers diagnosed in the United States and 

represent 10% of malignant diseases during infancy 

and adolescence. 1 In Romania, incidence varies 

between 1.5-2.5/100.000 infants, the most frequent 
being Ewing sarcoma and osteosarcoma. The peak of 

incidence present a bimodal distribution, first peak is 

in the second decade, while the second appears in the 

sixth decade and later. 1Ewing sarcoma (ES) 

represents a rare, highly malignant cancer, with most 

patients harboring a priori micrometastases, since, 

without systemic therapy, over 90% of patients die 

from disseminated disease. 2-4 It is most commonly 

diagnosed in the second decade of life; however, 

patients have presented as early as newborn and as 

late as into the eighth decade, with tumors in almost 
every bodily location.Ewing’s sarcoma is the second 

most common malignant bone tumour occurring in 

children and young adults, and accounts for 10–15% 

of all primary bone tumours. 5 The annual incidence 

is approximately 0.6/million total population, and it 

usually occurs between the ages of 10 and 20 years. It 

affects 13/million 0–24 year olds each year in the UK, 

and is slightly more common in males than females 

(ratio, 1.5 : 1). 6 It has been described in siblings, 

although this is rare and the disease does not appear 

to be implicated in familial cancer syndromes. 

Genetic influences may play some role in its 

aetiology because black Afro-Caribbean and Chinese 

populations are less frequently affected than the white 

population. 7Ewing’s sarcoma can affect any bone but 

the most common sites are the lower extremity 
(45%), followed by the pelvis (20%), upper extremity 

(13%), axial skeleton and ribs (13%), and face (2%). 8 

The femur is the most frequently affected bone, with 

the tumour usually arising in the midshaft. Typically, 

by light microscopy, the tumour consists of small 

round cells with regular round nuclei containing 

finely dispersed chromatin and inconspicuous 

nucleoli, and a narrow rim of clear or pale cytoplasm. 

Ultrastructurally, the tumour contains primitive cells 

with a smooth nuclear surface, scanty organelles, and 

cytoplasmic glycogen in pools or aggregates. Ewing 
sarcoma (ES) is a highly malignant tumor composed 

of small round cells. The origin of this tumor was 

unclear until recently, when electron microscopic and 

immunohistochemical analyses suggested that it is of 

neurogenic origin. 9 ES tumors often express a 

balanced translocation involving the EWS gene on 
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chromosome 22 and a member of the ETS family of 

transcription factors. 10 With the development of 

diagnostic radiological techniques such as magnetic 

resonance imaging (MRI), extraskeletal masses can 

be depicted clearly and the tumor area can be 
accurately evaluated. Due to improvements in 

intensive chemotherapy, the prognosis of ES patients 

has improved markedly. The current chemotherapy 

protocols used to treat ES include various 

combinations of the following six drugs: doxorubicin 

(DOX), cyclophosphamide (CPM), vincristine 

(VCR), actinomycin-D (ACT-D), ifosfamide (IFO), 

and etoposide (ETO). Local ES lesions are usually 

treated via surgical excision or radiotherapy, or a 

combination of both. In cases in which surgical 

excision is not possible due to the large size of the 

tumor, its anatomical location, or the fact that the 
acquired surgical margin is not sufficient to achieve 

local control, pre- or postoperative radiotherapy is 

usually selected. Better understanding of how local 

control can be achieved has helped to improve the 

oncological outcomes of ES. Although the survival 

rate of ES patients has improved, their prognosis 

remains unsatisfactory, and the treatment of ES is still 

challenging to the medical teams involved, which 

include orthopedic surgeons, pediatric oncologists, 

and radiotherapists. 11-13 Hence, this study was 

conducted to evaluate site and stages of ewing 

sarcoma. 

 

Materials & Methods:  
A total of 15 subjects were enrolled. The age of 

subject was between 10 to 16 years. The number of 

male subjects was 10 and remaining 5 were females. 

The individuals site and stage of cancer was recorded. 

The group based on clinical and laboratory data and 

followed-up the patients, to find out the unfavorable 

factors that induced death were analysed. The results 

were recorded and analysed using SPSS software.  

 

Results: 

The ewing sarcoma is predominantly common in 

males. Ewing cancer predominantly localizes in the 
limbs, with only a limited number of cases occurring 

in the rib region. The lower limbs exhibit the highest 

frequency of tumor occurrence. A prolonged duration 

from the onset of initial symptoms to the diagnosis 

negatively impacts prognosis, as evidenced by tumor 

staging, revealing that a majority of patients are 

diagnosed with stage III or IV tumors. Notably, 

26.6% of cases are identified in advanced stage IV of 

the disease. 

 

 
 

Sacral wings 
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Tumor arising from the paravertebral dorsal portion of the left 7th rib with infiltration of the    transverse 

process and vertebral body. 

Table 1: Distribution of ewing sarcoma according to gender 

Ewing sarcoma Number 

Male 10 

Female 5 

 

Table 2: Distribution according to location of tumor 

Location Ewing sarcoma (%) 

Humerus 20 

Ribs 13.3 

Sacrum 20 

Femur 46.7 

 

Table 3: staging of tumor 

 TV<200cm3 TV>200cm3 No TV 

II A 0% 0% 6.7 

II B 6.7 6.7 0 

III 20 6.7 6.7 

IV 26.6 13.2 6.7 

 

Discussion: 

Extraskeletal Ewing sarcoma (EES) is a rare entity 

that belongs to the ES family of tumors (ESFT), 

which is a group of small round tumor cells that share 
a common neural histology and genetic mechanism. 14 

In addition to EES, ESFT includes the classical ES of 

bone (ESB), which is the second most common 

primary bone malignancy in the pediatric population, 

peripheral primitive neuroectodermal tumor (pPNET) 

and Askin tumor of the chest wall, which is a subtype 

of pPNET. 15 EES was first discovered in 1969, but it 

remains an elusive pathology in the literature. 16 

Hence, this study was conducted to evaluate site and 

stages of ewing sarcoma.In the present study, the 

ewing sarcoma is predominantly common in males. 
Ewing cancer predominantly localizes in the limbs, 

with only a limited number of cases occurring in the 

rib region. The lower limbs exhibit the highest 

frequency of tumor occurrence. A study by Burchill 

SA et al, identification of the non-random 

chromosome rearrangements between the EWS gene 

on chromosome 22q12 and members of the ETS gene 

family in Ewing’s sarcoma, peripheral primitive 

neuroectodermal tumour, Askin tumour, and 
neuroepithelioma has been a key advance in 

understanding their common histogenesis and 

defining the Ewing’s sarcoma family of tumours 

(ESFT). In addition to improvements in diagnosis and 

potentially the stratification of patients for risk, 

biological investigations of these gene fusions may 

define targets for much needed therapeutic strategies 

to eliminate minimal residual disease or metastatic 

disease. Insight into their relation with other 

oncogenic events in ESFT will advance risk group 

analysis and ultimately may improve clinical 
management and survival for patients with this 

disease. 17In the present study, a prolonged duration 

from the onset of initial symptoms to the diagnosis 

negatively impacts prognosis, as evidenced by tumor 

staging, revealing that a majority of patients are 
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diagnosed with stage III or IV tumors. Notably, 

26.6% of cases are identified in advanced stage IV of 

the disease. Another study by Zollner SK et al, ewing 

sarcoma, a highly aggressive bone and soft-tissue 

cancer, is considered a prime example of the 
paradigms of a translocation-positive sarcoma: a 

genetically rather simple disease with a specific and 

neomorphic-potential therapeutic target, whose 

oncogenic role was irrefutably defined decades ago. 

This is a disease that by definition has 

micrometastatic disease at diagnosis and a dismal 

prognosis for patients with macrometastatic or 

recurrent disease. International collaborations have 

defined the current standard of care in prospective 

studies, delivering multiple cycles of systemic 

therapy combined with local treatment; both are 

associated with significant morbidity that may result 
in strong psychological and physical burden for 

survivors. Nevertheless, the combination of non-

directed chemotherapeutics and ever-evolving local 

modalities nowadays achieve a realistic chance of 

cure for the majority of patients with Ewing sarcoma. 

In this review, they focus on the current standard of 

diagnosis and treatment while attempting to answer 

some of the most pressing questions in clinical 

practice. In addition, this review provides scientific 

answers to clinical phenomena and occasionally 

defines the resulting translational studies needed to 
overcome the hurdle of treatment-associated 

morbidities and, most importantly, non-survival. 18 In 

over 85% of cases of Ewing sarcoma a translocation 

between chromosomes 11 and 22 was reported. The 

result of this translocation is a pathognomonic fusion 

gene, EWSR1/FLI1 that encodes the EWS/FLI 

protein.19 Other types of chromosomal translocations 

were reported, such as t(21;22), EWSR1/ERG found 

in 10% of cases. 20 Different gene mutations were 

identified in ES patients: TP53 occur in 5%-20%, 

amplifications of MDM2 occur in 0%-10% of cases, 

deletions of the CDKN2A in 15% of patients. 21 
Patients with ES exhibit local symptoms such as 

tumor mass formation, induration, pain, swelling, 

venous dilation, and hyperemia. Pathological 

fractures sometimes occur due to bone metastasis, and 

spinal metastasis-associated back pain can progress to 

spinal paralysis. In cases in which an ES originates in 

the chest wall, pleural infiltration combined with 

carcinomatous pleurisy is often observed. The 

interval between the onset of the initial symptom and 

diagnosis has become shorter; i.e., it was 4.7 months 

in 2003, whereas it was 9.6 months in 1984. 22 This 
change might have been due to improvements in 

diagnostic techniques. Anemia and leukocytosis are 

often observed in ES, as are increases in the white 

blood cell count, blood sedimentation rate; and the 

serum levels of lactate dehydrogenase (LDH), 

alkaline phosphatase, and C-reactive protein. An 

elevated LDH level is associated with a poor 

prognosis. 22 Physicians must be aware that ES 

patients often exhibit similar blood and serum 

biochemical findings to those displayed by patients 

with inflammatory conditions such as osteomyelitis. 

In ES of the bone, plain radiographs exhibit 

permeative and infiltrative destruction of the affected 

bone (often in the diaphysis of the long bone). In 
addition, an onion skin-like appearance and spiculae 

are indicative of periosteal reactions. The pelvis is the 

most commonly affected site; however, it is difficult 

to identify pelvic tumors on plain X-rays alone. 

Computed tomography (CT) is useful for depicting 

extraskeletal soft tissue masses, destruction of the 

bone cortex, and pulmonary metastasis. On MRI, ES 

of the bone exhibits low signal intensity on T1-

weighted images and high signal intensity on T2-

weighted images, and appears as large extraskeletal 

soft tissue masses derived from bone. Skip lesions 

affecting the bone are often clearly depicted on MRI. 
On bone scans, ES of the bone demonstrates high 99m 

Tc-MDP uptake. Similarly, it displays high 18 F-

fluorodeoxy glucose (18F-FDG) uptake on 18F-FDG-

positron emission tomography (PET). 23 To achieve 

significant improvement to overcome plateaued 

survival rates, especially for high-risk patients, 

innovative clinical strategies and novel therapeutic 

concepts are required. EwS provides a tumor-specific 

molecular target which is indispensable for tumor 

development. Characteristically, EwS carry a 

balanced translocation. In 85–95% of all EwS 
patients, this rearrangement fuses the Ewing sarcoma 

breakpoint region 1 gene (EWSR1) on chromosome 

22 to the friend of leukemia virus integration site 1 

gene (FLI1) on chromosome 11 t(11;22)(q24;q12). 19 

The resulting EWSR1-FLI1 fusion product functions 

as an oncoprotein that is both necessary and 

presumably sufficient for tumorigenesis. 24 

Consequently, inactivation of EWSR1-FLI1 function 

is desirable for effective therapy, although it is 

clinically not mandatory, as shown by effectiveness 

of non-targeted chemotherapy in a substantial 

proportion of patients with localized tumors. 
 

Conclusion: 

Ewing sarcoma is more common in males and shows 

occurrence of  highest frequency in lower limbs. 
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