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Abstract

Introduction: Ewing Sarcoma (ES) is a malignant neoplasm of primitive neuroectodermal origin, characterized by the t(11;22)
(q24;q12) translocation, which generates the EWSR1-FLI1 fusion gene. Although it is the second most common primary bone 
malignancy in children and adolescents, its low incidence in adults has hindered the understanding of its clinical course and 
optimal therapeutic management in this population.

Methods: A retrospective observational study was conducted at the national reference sarcoma center (CSUR) at the 
Gregorio Marañón General University Hospital (HGUGM), including 33 patients aged over 20 years diagnosed with ES between 
2015 and 2022. Twelve demographic, clinical, and outcome variables were analyzed. Associations between variables and 
outcomes were evaluated using univariate and multivariate analysis. Overall Survival (OS) and Disease-Free Survival (DFS) 
were estimated using the Kaplan-Meier method. The log-rank test was used for curve comparison, and a Cox regression model 
identified independent prognostic factors.

Discussion: Our findings indicate that adults with ES have significantly worse outcomes than the pediatric population. 
Notably, the presence of metastases at diagnosis was critically associated with reduced overall survival and emerged as the 
sole independent prognostic factor in multivariate analysis. Although age ≥35 years was significant in univariate analysis, it 
did not retain significance in the multivariate model. These results underscore the importance of early detection of disease 
dissemination and the implementation of tailored multimodal treatment strategies for this population.

Conclusions: Ewing sarcoma in adults is associated with poorer outcomes compared to pediatric cases, with metastatic 
disease at diagnosis representing the most significant adverse prognostic factor. These findings highlight the need for adult-
specific treatment protocols and a multidisciplinary approach to improve clinical outcomes.

Keywords: Ewing sarcoma adults; Prognosis; Survival; Multimodal treatment.

Chico-García Marcos1,2*; Carpintero-García Henar1,2; Fernández-Fernández Tanya1,2; Mediavilla-Santos Lydia1-3; 
Pérez-Mañanes Rubén1-4; Calvo-Haro José A1-4

1Department of Orthopaedic Surgery and Traumatology, Hospital General Universitario Gregorio Marañón, Spain.
2Faculty of Medicine, Universidad Complutense, Spain.
3Advanced Planning and 3D Manufacturing Unit (UPAM 3D), Hospital General Universitario Gregorio Marañón, Spain.
4Instituto de Investigación Sanitaria Gregorio Marañón, Spain.



www.journalononcology.org	 			         2

Introduction

Ewing Sarcoma (ES) is a malignant primitive neuroectodermal 
tumor within the small round cell tumor category. It is cytoge-
netically characterized by the t(11;22)(q24;q12) translocation, re-
sulting in an EWSR1-FLI1 fusion. ES is the second most frequent 
primary malignant bone tumor in children and adolescents, and 
much rarer in adults. Its low incidence in the adult population has 
led to a paucity of specific studies in this group, limiting knowl-
edge regarding its clinical behavior and prognosis.

Clinically, ES typically presents with localized pain, a palpable 
mass, or symptoms related to compression of adjacent structures. 
Due to its aggressive nature and propensity for hematogenous 
spread, a multimodal treatment approach is essential. This involves 
intensive systemic chemotherapy in combination with local treat-
ments such as surgery, radiotherapy, or both. The introduction of 
chemotherapy regimens like VAC/IE has significantly improved 
outcomes, especially in pediatric patients with localized disease.

Despite pediatric patients achieving 5-year survival rates of up 
to 70% in localized disease, adults often experience worse out-
comes. This may be due to lower treatment tolerance and a high-
er incidence of adverse prognostic features such as larger tumor 
size, axial location, or non-resectability, along with patient-related 
factors including comorbidities.

Materials and methods

This study aimed to analyze oncologic outcomes and identify 
prognostic factors associated with survival in adult ES patients 
treated at a national reference center, and to compare these find-
ings with pediatric cohorts.

A retrospective observational study was conducted at the 
CSUR at HGUGM. Thirty-three patients over 20 years of age, di-
agnosed with ES between 2015 and 2022, were included. Clinical 
data were collected from medical records up to March 2024. Diag-
nosis was confirmed through histopathology and, when required, 
molecular techniques.

Twelve variables were recorded, including: age, sex, tumor lo-
cation (peripheral vs. central), primary site (osseous vs. extraos-
seous), tumor size (<8 cm vs. ≥8 cm), metastatic status at diagno-
sis (localized vs. metastatic), type of local treatment (surgery, RT, 
or both), chemotherapy use, and surgical margin status (R0, R1, 
R2). OS and DFS were also evaluated (Table 1).

Univariate analyses used chi-square or Fisher’s exact tests for 
categorical variables and the Wilcoxon test for continuous vari-
ables. Multivariate analysis was performed using Cox regression 
to identify independent prognostic factors. Odds Ratios (ORs) and 
95% Confidence Intervals (CIs) were calculated.

OS and DFS were estimated using Kaplan-Meier curves, and 
log-rank tests were used for comparisons. Statistical analysis was 
conducted using IBM SPSS Statistics v30. A p-value <0.05 was con-
sidered statistically significant.

The study was approved by the institutional ethics committee. 
Given the retrospective nature of the study, individual informed 
consent was waived.

Results

Descriptive analysis

The cohort included 33 adult patients with ES, with a mean age 
of 37 years (range: 20-84, SD: 17.02); 67.9% were male. Anatomi-
cally, 50% of tumors were located in the limbs, 28.6% in the pelvic 
girdle, 17.9% in the spine, and 3.6% in the shoulder girdle. Most cas-
es (78.8%) were osseous in origin, while 21.2% were extraosseous.

At diagnosis, 63.3% of patients had localized disease, and 
36.4% presented with metastases. Tumor size was <8 cm in 76.9% 
and ≥8 cm in 23.1% of patients.

Regarding treatment, surgery was performed in 33.3%, RT in 
18.2%, and combined surgery + RT in 30.3%. Local treatment was 
not administered in 18.2% of patients due to advanced disease 
and irresectability. Chemotherapy was given to 93.9% of patients. 
Among those undergoing surgery, 81.3% achieved R0 margins, 
12.5% had R1 margins, and 3.6% had R2 margins.

Univariate and multivariate analysis

In univariate analysis, metastatic disease at diagnosis (p=0.04; 
OR: 8.3; 95% CI: 1.3-51.6) and age ≥35 years (p=0.019; OR: 3.8; 
95% CI: 1.2-19.8) were significantly associated with worse OS. 
Other variables such as sex, location, tissue type, and local treat-
ment did not reach statistical significance (Table 2). In multivari-
ate analysis, only the presence of metastases remained significant 
(p=0.025; OR: 4.7; 95% CI: 1.56-14.24). Age ≥35 showed a trend 
but was not significant (p=0.072) (Table 3).

Survival analysis

With a median follow-up of 34 months (range: 2.5-152), the 
5-year OS was 44%, and 5-year DFS was 41%. Patients without 
metastases had a mean survival of 85 months, compared to 28 
months in those with metastases. The 5-year OS was 73% in local-
ized disease versus 20% in metastatic disease. During follow-up, 
39.4% experienced recurrence, and 48.5% died.

Kaplan-Meier analysis showed significantly reduced OS in pa-
tients with metastases at diagnosis (p=0.015) and those aged ≥35 
years (p=0.04), though the latter lost significance in multivariate 
analysis (Figure 1). DFS was significantly lower in patients with soft 
tissue tumors compared to osseous origin (p=0.005). Combined 
local treatment showed a trend toward improved OS, while lack of 
local treatment correlated with the poorest outcomes (Figure 2).

 

Figure 1: Overall survival according to the extension of disease (A), 
age (B), local treatment (C), and tumor location (D).



www.journalononcology.org	 			         3

 
Figure 2: Disease-Free survival according to tumor location (A) and 
age (B).

Table 1: Studied variables.

Variables Number (Median) % [Range]

Sex

Male 22 667

Female 11 33.3

Age -37 [20,84]

<35 18 54.5

≥35 15 45.5

Tumor location 

Peripheral 14 42.4

Central 19 57.6

Primary Site 

Osseous 26 78.8

Extraosseous 7 21.2

Tumor size  

<8 20 76.9

>8 6 23.1

Mestastatic

No 21 63.6

Yes 12 36.4

Local Treatment 

Surgery 11 33.3

RT 6 18.2

Surgery + RT 10 30.3

No local treatment 6 18.2

Surgical margins 

R0 18 87.3

No R0 3 12.7

Chemotherapy

Yes 31 93.9

No 2 6.1

Recurrence 13 39.4

Complete remission 13 39.4

Deaths 16 48.5

Table 2: Univariate analysis.

Overall Survivle Disease-Free Survivle

p OR (95% IC) p OR (95% IC)

Stage

No Metastatic
0.015 8.3(1.3-51.6) NS

2 
(0.469-8.53)Metastatic

Age

<35
0.04 3.8(1.2-19.8) NS

1.75 
(0.42-7.1)>35

Primary Site

Osseous
NS 2.3(0.4-14.5) NS

1.2 
(0.22-6.52)Extraosseous

Tumor Size

<8 cm
NS 2.3(0.3-16.5) NS

1.5 
(0.24 - 9.4)8 cm

Table 3: Multivariate analysis.

Overall Survivle

p OR (95% IC)

Stage

No Metastatic
0.025

4.7 
(1.56-14.24)Metastatic

Age

<35
NS

3.2 
(0.9-11.4)>35

Primary Site

Osseous
NS

1.4 
(0.4-5.2)Extraosseous

Discussion

Our results demonstrate that Ewing sarcoma in adults follows a 
clinical course similar to that reported in the literature, with lower 
OS and DFS rates compared to pediatric populations. In our series, 
the 5-year OS was 43.9%, compared to over 65% in pediatric stud-
ies. This discrepancy becomes more pronounced when compar-
ing patients without metastases (73%) to those with metastases 
(20%), reinforcing metastatic disease at diagnosis as a critical ad-
verse prognostic factor.

Studies such as Karski et al. confirm that although adults with 
localized disease may achieve survival rates comparable to pedi-
atric patients, outcomes are significantly worse in metastatic set-
tings. Esiashvili et al. and Dirksen et al. have also documented 
improved pediatric survival over time, in contrast with stagnation 
in adults. Other studies by Leavey, Gupta, and Pretz highlight con-
sistent differences between children and adults, even in similar 
localized disease contexts.

In our cohort, only metastatic disease at diagnosis remained 
significant in multivariate analysis. This aligns with the findings 
of Sánchez Pérez et al., further solidifying it as the primary poor 
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prognostic factor. Krakorová et al. suggested complete remission 
as a stronger predictor than metastatic status. Similarly, Cotterill, 
Bacci, and Ahmed have emphasized chemotherapy response as a 
key determinant of DFS.

While other unfavorable factors such as tumor size and axial lo-
cation have been identified (e.g., Duchman, Karski, Jawad), these 
did not reach significance in our analysis. Additional factors, in-
cluding race, socioeconomic status, and comorbidities, have been 
linked to diagnostic delay and poorer outcomes. Adults’ lower 
tolerance to intensive chemotherapy regimens and increased in-
cidence of unresectable or bulky tumors likely contribute to their 
worse prognosis.

Local treatment choice also influenced prognosis. Patients 
receiving combined surgery and RT had the best outcomes, sug-
gesting this strategy should be prioritized when feasible. Further-
more, the sharp drop in DFS in extraosseous tumors points to 
greater biological aggressiveness and possibly differential thera-
peutic responses.

Verma et al. demonstrated that timely, combined surgery and 
RT, along with chemotherapy, improved survival. Histological 
response to neoadjuvant chemotherapy has also been strongly 
associated with DFS, as shown by Bacci, Lee, and the Memorial 
Sloan Kettering Cancer Center. Gupta, the Polish Sarcoma Group, 
and the National Cancer Database suggest that if tolerated, adults 
may benefit from pediatric-inspired protocols.

Limitations

Our study has limitations. Its retrospective design may intro-
duce bias in data collection and interpretation. The sample size 
is limited, reducing statistical power, especially in multivariate 
analysis. Molecular biomarkers and treatment toxicity were not 
evaluated, though these may influence outcomes and treatment 
tolerability in adults.

Nevertheless, this study contributes valuable data on an under-
represented population in the literature, offering updated insights 
into adult ES in Spain. It confirms the prognostic importance of 
metastatic disease and highlights the relevance of chemotherapy 
response, comorbidity management, and strategic treatment se-
lection in improving outcomes.

A multidisciplinary approach, integrating optimal systemic and 
precise local therapies, may significantly enhance prognosis in 
adult patients and approach the outcomes seen in pediatric co-
horts when diagnosed early.

Conclusions

Ewing sarcoma in adults is associated with poorer prognosis 
compared to pediatric cases, particularly when metastatic at diag-
nosis. Our findings reinforce the need for early diagnostic strate-
gies and adult-specific therapeutic protocols to intervene before 
disease dissemination.

Future prospective studies and personalized treatment strate-
gies are essential to address the complexities of managing adult 
ES. Larger, multicenter studies are required to establish definitive 
therapeutic recommendations and improve outcomes in this pa-
tient population.
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