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Introduction

Ewing’s sarcoma is classified in a category of neoplasms 
called the Ewing’s Sarcoma Family of Tumors (ESFT), which 
comprises classic Ewing’s sarcoma, Peripheral Primitive Neuro-
ectodermal Tumor (PPNET), and Askin tumor. These neoplasms 
are defined by the presence of small round blue cells and cy-
togenetic abnormalities [1,2], namely the t(11;22) (q24; q12) 
translocation that leads to the formation of the EWS-FLI1 fu-
sion gene in approximately 85% of cases [3]. Ewing’s sarcoma is 
most commonly seen in pediatric age groups and young adults, 
with the highest incidence in 10- to 20-year-old patients. The 
condition accounts for approximately 3% of all malignancies in 
children [4]. The most common anatomical sites involved are 
the pelvis, femur, and rib cage [5]. Ewing’s sarcoma in the chest 
wall, also known as Askin tumor when it is in the thoracopul-
monary area, is a condition with unique challenges due to its 
location and its aggressive nature [6].

Case presentation

A 12-year-old female patient presented with a three-month 
history of progressive swelling on the right chest. She com-
plained of no chest pain, cough, or shortness of breath. On ex-
amination, the swelling was clear in shape, on the lower right 
side of her chest, and firm in consistency.

Diagnostic imaging

There was a poorly defined margin with lytic bone lesions on 
initial chest radiograph involving the lateral border of the right 
9th rib with a corresponding soft tissue lesion. The remainder 
of the radiograph was otherwise within normal limits (Figure 1). 
Contrast-enhanced chest CT showed a large, ill-defined hetero-
geneously enhancing lytic mass filling the right hemithorax with 
peripheral necrosis measuring about 12 × 9 × 5 cm (craniocau-
dal by anteroposterior by transverse). Hypodense regions indic-
ative of necrosis was noted within the lesion, which extended to 
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the right lateral chest wall with cortical erosion and destruction 
of the right 9th rib. The lesion was invading into the lateral chest 
wall muscles and subcutaneous tissue. It was also found to be 
pushing the left hemidiaphragm downwards with scalloping of 
the liver surface. While focally ill-defined fat planes were ob-
served, there was no hepatic invasion. The lesion invaded the 
parietal and visceral pleura as well (Figure 2a-2c). On the ba-
sis of the history, physical, and imaging results, the patient was 
hospitalized and a Positron Emission Tomography (PET) scan 
was performed. It revealed a large soft tissue mass occupying 
the right hemithorax and extending into the lateral chest wall 
and the overlying ribs, consistent with Ewing sarcoma. No other 
FDG-avid disease was present elsewhere in the body, suggest-
ing localized disease [7,8].

Histopathological diagnosis: A CT-guided biopsy was per-
formed under sedation, and five fragments of soft tissue mea-
suring in aggregate 0.7 × 0.5 × 0.2 cm were submitted for histo-
pathological examination. Microscopic analysis revealed sheets 
of small round blue cells with high nuclear-to-cytoplasmic ratio, 
fine chromatin, and inconspicuous nucleoli (Figure 3). Immuno-
histochemistry demonstrated positive staining for synaptophy-
sin, CD99 (MIC2), and FLI-1. The PAS and PASD stains highlighted 
the cytoplasmic glycogen [12,13]. CKAE1/3, chromogranin, des-
min, S100, MYOD1, Myogenin, CD45, and TdT were all negative. 
These findings were consistent with Ewing sarcoma.

Molecular analysis of the tumor tissue was positive for 
t(11;22) (q24; q12) EWS/FLI-1/ERG fusion transcript, confirming 
the diagnosis of Ewing sarcoma of the chest wall with localized 
disease [9].

Management: A multidisciplinary approach involving pe-
diatric oncologists, radiation oncologists, thoracic surgeons, 
and an orthopedic surgeon was adopted. Initially, the patient 
was scheduled for bilateral bone marrow aspirate and biopsy, 
along with the placement of a central line (Polykite). However, 
these procedures could not be performed because of complica-
tions related to anesthesia. Instead, central venous access was 
achieved using a Peripherally Inserted Central Catheter (PICC) 
to allow for chemotherapy administration after obtaining a 
baseline echocardiogram.

Systemic therapy: The patient began induction chemother-
apy as the first step in treatment, with the goal of managing 
micro metastatic disease and shrinking the tumor before lo-
cal therapy. An interval-compressed regimen that alternated 
Vincristine-Doxorubicin-Cyclophosphamide (VDC) with Isocya-
nide-Etoposide (IE) was given at 2-week intervals for a total of 
6 cycles. A follow-up CT scan of the chest, performed after the 
second cycle of chemotherapy, revealed a significant reduction 
(about 50%) in the size of the enhancing pleural mass in the 
right hemithorax, with the mass effect on the nearby cardio me-
diastinal structures resolved. The mass, which previously mea-
sured 12 × 9 × 5 cm (CC×AP×TR), decreased to 6 × 5.4 × 3.1 cm 
in its maximum dimensions, indicating a favorable response to 
systemic therapy.

Surgical intervention: After completing six cycles of induc-
tion chemotherapy, local control was achieved through surgi-
cal resection. The surgery involved removing part of the 10th 
rib and performing a wedge resection of the right lower lobe. 
During the procedure, two previously undetected pulmonary 

nodules in the right middle lobe were also found and excised. A 
segmental lung resection was carried out on the adhered right 
lower lobe, along with a pleurectomy performed en bloc with 
the entire specimen. The surgery went smoothly without any 
complications, and histopathological analysis confirmed nega-
tive margins (R0 resection) [10].

Radiation therapy: Even though an R0 resection was 
achieved along with a complete pathological response, adju-
vant radiotherapy was advised because of the initially large tu-
mor size, the suspected pleural involvement that had not been 
sampled, and the location of the primary tumor on the chest 
wall. Radiation therapy was initiated two weeks post-surgery af-
ter ensuring proper healing of the chest wall incision. The radia-
tion treatment plan included whole lung irradiation with a total 
of 15 Gy given in 10 fractions, followed by a boost to the surgical 
bed, bringing the total dose to 33 Gy at 1.8 Gy per fraction.

Adjuvant chemotherapy: Following recovery from surgery 
and completion of radiation therapy, the patient continued with 
the planned chemotherapy regimen for a total of 43 weeks (14 
cycles of chemotherapy).

Outcome and follow-up: The CT chest and PET scan per-
formed at the end of treatment confirmed complete remission. 
At the time of this report, the patient had maintained remis-
sion for more than one year without evidence of relapse. The 
patient continues to be regularly followed with imaging evalua-
tions every 3 months.

Discussion

Ewing’s sarcoma of the chest wall represents a rare and chal-
lenging clinical entity that requires prompt diagnosis and a mul-
tidisciplinary approach to management.

Our case illustrates several important aspects of this disease, 
including:

Clinical presentation and diagnosis: The clinical presenta-
tion of chest wall Ewing’s sarcoma often lacks specificity, with 
the most common symptoms being localized pain, swelling, and 
occasionally respiratory, symptoms depending on the extent of 
intrathoracic involvement. Our patient presented a progressive-
ly enlarging mass on the chest wall without any accompanying 
symptoms, which underscores the need to consider malignan-
cy when evaluating chest wall masses in children, even when 
there are no general symptoms present [11,12]. The diagnostic 
approach to suspected chest wall Ewing’s sarcoma typically in-
volves a combination of imaging studies and histopathological 
examination. Initial radiographic assessments usually show lytic 
bone lesions along with soft tissue masses. CT and MRI scans 
offer detailed insights into the local extent of the disease [13], 
while PET-CT is useful for identifying distant metastases and 
evaluating treatment response [13]. A histopathological diag-
nosis is made through biopsy, where the hallmark finding is the 
presence of small round blue cells. Immunohistochemical mark-
ers, especially CD99 and FLI-1, assist in differentiating Ewing’s 
sarcoma from other small round blue cell tumors. Molecular 
confirmation of the EWS-FLI1 fusion gene or other EWSR1 rear-
rangements is essential for a definitive diagnosis [13-15].

Therapeutic approach: The management of Ewing’s sar-
coma involves a multidisciplinary approach involving systemic 
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Figure 1: Contrast-enhanced chest CT showed a large, ill-defined 
heterogeneously enhancing lytic mass filling the right hemithorax 
with peripheral necrosis measuring about 12 × 9 × 5 cm 
(craniocaudal by anteroposterior by transverse).

Figure 3: A CT-guided biopsy was performed under sedation, and 
five fragments of soft tissue measuring in aggregate 0.7 × 0.5 × 
0.2 cm were submitted for histopathological examination. Micro-
scopic analysis revealed sheets of small round blue cells with high 
nuclear-to-cytoplasmic ratio, fine chromatin, and inconspicuous 
nucleoli.

Figure 2: Pushing the left hemidiaphragm downwards with scalloping of the liver surface. While 
focally ill-defined fat planes were observed, there was no hepatic invasion. The lesion invaded the 
parietal and visceral pleura as well.

chemotherapy, local control measures (surgery and/or radia-
tion therapy), and in some cases, high-dose chemotherapy with 
stem cell rescue [14].

Systemic therapy: Systemic chemotherapy is essential in 
treating Ewing’s sarcoma, targeting both visible tumors and 
possible micrometastases. The standard treatment regimens 
usually consist of a mix of vincristine, doxorubicin, cyclophos-
phamide, ifosfamide, and etoposide. The interval-compressed 
VDC/IE regimen utilized for our patient has demonstrated bet-
ter outcomes than the traditional 3-week intervals in multiple 
studies [16]. The response to induction chemotherapy offers 
valuable prognostic insights and informs decisions regarding 
subsequent local therapies [16]. Our patient showed a notable 
decrease in tumor size after only two cycles, suggesting that the 
tumor is sensitive to chemotherapy.

Local control: Local control of chest wall Ewing’s sarcoma 
can be accomplished through surgery, radiation therapy, or a 

combination of both. The choice of the best approach is influ-
enced by several factors, such as the tumor’s location and size, 
the response to induction chemotherapy, the possibility of ob-
taining negative margins, and the expected functional and cos-
metic results [17]. Surgical resection with negative margins is 
associated with improved local control rates and is preferred 
when feasible [17,18]. Our patient underwent successful resec-
tion of the primary tumor and involved structures with negative 
margins, which is a favorable prognostic factor.

Radiation therapy: Radiation therapy plays a crucial role in 
managing local control for Ewing’s sarcoma, especially in situ-
ations where there are positive or close margins, inadequate 
response to induction chemotherapy, or when surgical inter-
vention could lead to considerable functional or cosmetic issues 
[19]. In our case, even though we achieved negative margins, 
radiation therapy was given because of the tumor’s initial large 
size and its location, aligning with current guidelines for high-
risk characteristics.
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Prognostic factors and outcomes: Several prognostic factors 
have been identified in Ewing’s sarcoma, such as tumor size and 
location, the presence of metastatic disease at diagnosis, the 
response to induction chemotherapy, and the achievement of 
local control [20]. In our patient, favorable prognostic factors in-
cluded localized disease, a strong response to induction chemo-
therapy, and complete surgical resection with negative margins.

The overall 5-year survival rate for localized Ewing’s sarcoma 
has seen significant improvement over the years, with current 
estimates between 65% and 75% [13]. However, patients diag-
nosed with metastatic disease still face challenging outcomes, 
with 5-year survival rates around 20-30% [5].

Conclusion

This case highlights the effective multidisciplinary approach 
taken to manage a pediatric patient with chest wall Ewing’s sar-
coma, leading to a complete response and lasting remission. 
Early diagnosis, timely initiation of multimodal therapy, and 
diligent monitoring are crucial for achieving the best outcomes 
in this aggressive malignancy [5]. Managing chest wall Ewing’s 
sarcoma requires a customized strategy that considers the spe-
cific anatomical challenges and the necessity for effective local 
control while reducing long-term complications. Ongoing ad-
vancements in molecular diagnostics, targeted therapies, and 
improvements in local control methods are anticipated to en-
hance outcomes for patients facing this challenging disease.
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