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ABSTRACT 
Background: Ewing’s sarcoma (EWS)/peripheral primitive neuroectodermal tumor 
(pPNET) is a rare, aggressive small‑round‑cell malignancy primarily of children 
and adolescents; congenital presentations are exceptional. We report a neonate 
with congenital pPNET of the arm. 

Case presentation: A 24‑day‑old full‑term female presented with a progressively 
enlarging left‑arm swelling present since birth. Birth and maternal histories were 
unremarkable; no family history of genetic disease. 

Clinical findings: Examination revealed a 6 × 6 cm soft, immobile posterolateral 
arm mass. Laboratory values were within normal limits. 

Diagnostic assessment: Ultrasound showed a hypoechoic lobulated intermuscu-
lar lesion. MRI demonstrated a well‑circumscribed T1 hypointense, T2/STIR hy-
perintense ovoid mass abutting but not invading adjacent structures. FNAC re-
vealed sheets of small round blue cells. Excisional biopsy showed uniform small 
round cells; immunohistochemistry was CD99 and vimentin positive, desmin, 
myogenin, synaptophysin, S‑100, EMA, and LCA negative. Cytogenetic/molecular 
testing was not performed due to resource constraints. 

Therapeutic intervention: Radical surgical resection followed by four cycles of 
cisplatin and cyclophosphamide at 3‑week intervals. 

Follow‑up and outcomes: Immediate postoperative imaging showed no metasta-
sis; postoperative course was uneventful. Patient lost to follow‑up after three 
months. 

Conclusion: Congenital pPNET/EWS is extremely rare and aggressive. Diagnosis 
relies on histopathology and IHC when molecular tests are unavailable. Early 
recognition and multimodal therapy are critical, but prognosis in neonates re-
mains guarded. 

Keywords: Upper Extremity, Neuroectodermal tumor, Ewing Sarcoma, Newborn, 
Soft Tissue Neoplasms, Case Report 
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INTRODUCTION 
Ewing’s sarcoma (EWS) and peripheral primitive neu-
roectodermal tumor (pPNET) are malignant small round 
cell neoplasms characterized on air dried smears by 
presence of malignant cells that are slightly larger than 
red blood cells, often forming cohesive sheets of uni-
form round cells.[1] The Ewing’s sarcoma family of tu-
mors include Ewing’s sarcoma, peripheral primitive neu-
roectodermal tumor, neuroepithelioma, atypical Ewing’s 
sarcoma and Askin’s tumor.[2] It is more common in 
White individuals, especially of European descent, than 
Black and Asian populations.[3] Because of its resem-
blance to other small round cell tumors, it is important 
to differentiate it from other tumors of small round cell 
neoplasms, for which multimodal diagnostic approaches 
are needed. These tumors predominantly affect children 
and adolescents; occurrences in the neonatal period are 
exceedingly uncommon.[4] In our literature search, we 
found only 14 newborns diagnosed with congenital 
pPNET/EWS of soft tissue. The objective of presenting 
this case is that only one case of congenital pPNET/EWS 
arising in the upper limb of a neonate has been reported, 
by Shu-Guang Jin et al.[4] 
 

CASE REPORT 
A 24-day-old newborn female presented with a com-
plaint of swelling in left arm since birth which was pro-
gressive in nature, in the Pediatric OPD. On history-
taking, the patient’s attendant confirmed that she was a 
full term, vaginal delivery with a swelling present on the 
left arm at the time of birth. The birth and maternal his-
tories were uneventful and there was no family history of 
any genetic diseases. On examination, a soft, immobile 
swelling measuring 6X6 cm in the left arm was identi-
fied. An ultrasound showed a large hypoechoic lobulated 
lesion measuring 6X5 cm in intermuscular plane in pos-
terolateral aspect of the left arm with thin internal septa; 
a probable diagnosis of soft tissue tumor was made on 
USG. On MRI, along the subcutaneous plane of left pos-
terolateral arm a well circumscribed T1W hypo, 
T2W/STIR hyperintense mass lesion was seen. The le-

sion was ovoid in shape with peripheral capsule. Few 
thin internal septa were seen. The underlying bone and 
muscles were normal. Anteromedially, the mass abutted 
the brachial vessels; however, signal void was main-
tained. FNAC was performed and yielded blood-mixed 
aspirates, on microscopic examination smears were 
highly cellular, comprising small, round, monomorphic 
blue cells. These cells had a high nucleocytoplasmic ra-
tio; nuclei were round to oval with finely dispersed 
chromatin and tiny, inconspicuous nucleoli. The cyto-
plasm was scant. The background was composed of 
RBCs. A cytological diagnosis of small round cell tumor 
was made. [Figure 1] Biopsy was advised for confirma-
tion and further typing. Surgery was performed, and the 
tissue was sent for histopathological examination. 
Grossly, the cut surface was gray-white to tan with soft 
and fleshy consistency. Tissue was processed, and on 
microscopic examination, it showed uniform small round 
cells arranged in a sheet like growth pattern. These cells 
had high nucleocytoplasmic ratio; nuclei were round, 
with finely stippled chromatin, inconspicuous nucleoli 
and scanty cytoplasm. [Figure 2] On immunohistochem-
istry, tumor cells were CD 99-positive [Figure 3], vi-
mentin-positive [Figure 4], desmin-, myogenin-, synap-
tophysin-, S-100, Epithelial membrane antigen- and leu-
kocyte common antigen-negative. A diagnosis of pPNET/ 
Ewing’s sarcoma was made and molecular genetic assay 
was advised but ultimately omitted because it was una-
vailable at our institution and was financially prohibitive 
for this patient from a BPL background. After the diag-
nosis made based on histopathological examination 
along with immunohistochemistry, a radical surgical re-
section was performed which was followed by USG, MRI 
and CT scan; no evidence of metastasis was found. The 
postoperative course was uneventful. Due to infant’s 
young age and organs immaturity, four courses of 
chemotherapy were started after 10 days of surgery in 
the oncology department with cisplatin and cyclophos-
phamide (once every 3 weeks). After 3 months, the pa-
tient was lost to follow-up and no further information or 
patient medical records were available. Table 1 is show-
ing the patient chronological summary. 

 
Table 1: Patient chronological summary 

Time point  Clinical event/activity  Details/Findings  
At birth  Baseline status Patient born; left arm swelling 
Pre-presentation/ initial  Clinical onset  Left arm swelling progressive in nature (since birth) and positive  

clinical findings (6×6 cm soft immobile posterolateral arm mass) 
Diagnostic work up Imaging and pathology   First USG 

 First MRI 
 FNAC 
 Biopsy 

Diagnosis  Histopathology and IHC  Confirmed histopathological and IHC diagnosis 
Intervention  Radical surgery  Radical surgical resection performed  
Post operative care  Restaging and treatment   Post-op USG, MRI & CT-scan 

 Initiation of chemotherapy  
After 3 months of follow up Re-evaluation  Follow up USG, MRI & CT-scan 

 Administration of adjuvant chemotherapy 
Subsequent follow-up Outcome status Patient lost to follow up 
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Figure 1: Giemsa-stained photomicrograph of small 
round cell tumor (400 X) 
 

 

Figure 2: Hematoxylin and eosin-stained photomicro-
graph of pPNET/ Ewing’s sarcoma showing uniform 
small round cells in sheet-like growth pattern with high 
N/C ratio (400 X) 
 

 

Figure 3: Diffuse membranous CD99 positivity in tu-
mour cells (200X) 

 

Figure 4: Diffuse cytoplasmic vimentin positivity in tu-
mour cells (200X) 

 

DISCUSSION 
Peripheral PNET/Ewing sarcoma is an aggressive 
small‑round‑cell malignancy most commonly affecting 
children and adolescents and is only rarely present at 
birth.[5,6] Only 14 newborns with congenital 
EWS/pPNET of soft tissue have been reported in the lit-
erature. The estimated incidence of Ewing family tumors 
is low (approximately 0.1-0.4 cases per million), empha-
sizing the rarity of congenital presentations.[7,8] A study 
by Vasileva et al [9] suggested how a single-gene muta-
tion alters embryonic cell-fate decisions to initiate devas-
tating pediatric cancer, by using zebrafish genetic Ewing 
sarcoma model. In this study, evidence for a neural crest 
origin of this cancer was established. Neural crest-
derived cells uniquely tolerate expression of 
EWSR1::FLI1, and targeted expression of EWSR1::FLI1 in 
these cells generates lethal Ewing sarcomas. Single-cell 
analysis of tumor initiation shows that EWSR1::FLI1 re-
programs neural crest-derived cells to a mesoderm-like 
state, strikingly resulting in ectopic fins throughout the 
body. By profiling chromatin accessibility and genome-
wide EWSR1::FLI1 binding, they find that the fusion on-
cogene hijacks developmental enhancers for neural crest 
to mesoderm reprogramming during cancer initiation. 
[9] The most commonly affected areas are the head, 
neck, trunk, upper and lower limbs. [10] The most 
common symptoms are a swollen mass, local pain and 
fever. Elevated ESR and leukocytes counts are also ob-
served. Radiologic features are often nonspecific; there-
fore, definitive diagnosis relies on histopathology sup-
ported by immunohistochemistry and, where available, 
molecular confirmation of characteristic translocations. 
[11] Multimodal treatment - typically wide surgical exci-
sion combined with chemotherapy and, in selected cas-
es, radiotherapy - represents the current standard of 
care for localized disease. [12] Standard Ewing sarcoma 
regimens (VDC/IE or VAIA protocol) are highly toxic for a 
neonate and are considered intolerable given the unique 
physiology of a neonate. Choosing cisplatin along with 
cyclophosphamide provided distinct clinical trade-off in 
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this case. [13] Dose reduction was done using Children's 
Oncology Group (COG) Infant Dosing Guidelines to pro-
tect the neonate from fatal systemic toxicity. Clinical 
management included, (1) Pharmacokinetic monitoring: 
Therapeutic drug monitoring (TDM) for cyclophospha-
mide metabolites to ensure clearance before administer-
ing subsequent doses. (2) Aggressive Supportive Care: 
Strict, continuous hydration protocols were ensured dur-
ing cisplatin administration, and aggressive mesna uro-
protection was employed for cyclophosphamide to pro-
tect the immature urinary tract. (3) Audiological Baseline: 
Cisplatin carries a high risk of ototoxicity, which can se-
verely impact neurodevelopment; therefore, automated 
auditory brainstem response (AABR) was monitored 
closely between cycles. 

Compared with other similar cases where some were 
managed with chemotherapy or radiotherapy alone, and 
others with surgery plus chemotherapy or radiotherapy, 
radical surgical resection followed by chemotherapy was 
performed in this case.  

To date, only one newborn with congenital pPNET/ 
Ewing’s sarcoma of soft tissue in the arm has been re-
ported by Shu-Guang Jin et al [4] in the literature. Re-
ported neonatal outcomes vary, and prognosis is gener-
ally poor when presentation is congenital, highlighting 
the need for early recognition and aggressive manage-
ment. 
 

STRENGTH AND LIMITATIONS 

This case is extremely rare and of clinical educational 
value. Multimodal diagnostic approach (FNAC, histo-
pathology, IHC & radiology) for definitive diagnosis was 
followed & to differentiate it from other small round cell 
tumors. 

First, molecular genetic testing was not performed to 
confirm the specific EWSR1 gene rearrangement, which 
limits definitive molecular confirmation of the diagnosis. 
Second, the patient was lost to follow-up at 3 months, 
and therefore, the long-term clinical outcome remains 
unknown, preventing a definitive assessment of treat-
ment efficacy. Finally, as this was a single-case report, 
the findings cannot be generalized to the broader patient 
population, and causal inferences cannot be established. 
 

CONCLUSION 
Congenital pPNET/Ewing sarcoma is an uncommon and 
biologically aggressive tumor in neonates. When mo-
lecular diagnostics are unavailable, diagnosis depends 
on careful histopathological assessment and immuno-
phenotyping. Prompt recognition and early multimodal 
therapy are essential, although neonatal cases often face 
a guarded prognosis. 
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