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Abstract Ewing's sarcoma (ES) is a rare malignancy primarily affecting bone and soft tissue in children and
adolescents. While often presenting with palpable masses and bone pain, extraskeletal Ewing's sarcoma (EES)
can manifest with diverse symptoms depending on the location. Accurate diagnosis and prompt treatment of
EES are crucial for minimizing recurrence and improving survival outcomes. This case report describes a young
infant presenting with a palpable left-sided abdominal mass, ultimately diagnosed as retroperitoneal EES. An
initial computed tomography (CT) scan of the abdomen revealed a necrotic mass on the left side, arising from
the pancreatic body and tail, leading to a suspicion of pancreatoblastoma. An unexpected finding during surgical
exploration revealed a large, well-circumscribed, yellowish, hypervascular retroperitoneal mass attached to the
tail of the pancreas. Histopathological examination of the resected tumor confirmed the diagnosis of Ewing's
sarcoma. The infant was subsequently treated with a combination of chemotherapy and radiation therapy due to a
tumor attached to the tail of the pancreas. This report highlights the diagnostic challenges and management strate-
gies for retroperitoneal EES in infants, contributing to the limited existing literature on this rare clinical entity.
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INTRODUCTION

Ewing's sarcoma family of tumors (ESFS) is a group
of rare and aggressive malignancies that predominantly
affect bone and soft tissue in children and adolescents.'~
ESFS was divided into four types based on the origin of
cancer: Extraosseous Ewing’s sarcoma or extraskeletal
Ewing’s sarcoma (EES), Ewing’s sarcoma of bone (ES),
peripheral primitive neuroectodermal tumor (pPNET) and
Askin’s tumor. EES, including the paravertebral spaces,
lower extremities, head and neck, and pelvis, occurs in
about 20% of all Ewing’s sarcoma cases.’ EES arises in
various locations and accounts for approximately 10-15%
of all Ewing's sarcoma cases, with the retroperitoneum
being an uncommon primary site.* These tumors often
present with nonspecific symptoms, such as abdomi-
nal pain, palpable mass, and distention, making early
diagnosis challenging. Furthermore, the proximity of
retroperitoneal EES to vital organs and structures can
complicate surgical resection and increase the risk of
complications. The incidence of EES is 0.4 per million
individuals.” Moreover, previous reports revealed that
EES has a bimodal distribution, which has the occurrence
rate among children (< 5 years) and adults (> 35 years).'
This report describes a rare case of retroperitoneal EES
in a young infant presenting with a palpable left-sided
abdominal mass. The diagnostic workup found that the
mass arose from the pancreatic body and tail, but surgical
management and histopathological findings confirmed
Ewing's sarcoma, highlighting the importance of a mul-
tidisciplinary approach in managing this rare entity. This
case contributes to the limited literature on retroperitoneal
EES in infants and emphasizes the need for heightened
awareness among clinicians to ensure prompt diagnosis
and treatment.

CASE REPORT

This case report was informed consent from the pa-
tient for publication of this case report and accompanying
images.
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A 1-year-old boy presented with a palpable painless
abdominal mass that had been progressively enlarging for
over one month. The mass was located in the left upper
quadrant and was not associated with any other significant
symptoms, such as anorexia, weight loss, fever, obstipa-
tion, vomiting, or hematuria.

At a local hospital, an abdominal examination con-
firmed a large, non-tender mass in the left upper quadrant.
A computerized tomography (CT) scan of the abdomen
revealed a heterogeneously enhanced mass with internal
necrosis measuring 8.2 X 8.6 X 9.9 cm at the left anterior
pararenal space. The pancreatic body and tail were pos-
teriorly displaced without normal fat plane separation,
raising suspicion of a pancreatoblastoma originating
from the pancreatic body and tail. The adjacent spleen
was compressed with a hypodense area, suggesting per-
fusion abnormality. The left kidney was also posteriorly
displaced without invasion. No liver or adrenal metastasis
was identified (Figure 1). Based on these findings, a dif-
ferential diagnosis of pancreatic tumor or retroperitoneal
tumor was considered, and the patient was then referred
to our hospital for further management.

Upon admission to our hospital, a physical exami-
nation revealed a large, non-movable, non-tender mass
in the left upper quadrant, measuring approximately
8 x 8 cm. The remainder of the physical examination was
unremarkable. Laboratory investigations, including liver
function tests, complete blood count, and electrolytes,
were all within normal ranges. Tumor markers, includ-
ing CA19-9, B-HCG, AFP, and NSE, were all negative. A
review of the abdominal CT scan confirmed the previous
findings. To further evaluate metastatic disease, a CT
scan of the chest and a bone scan were performed, both
of which were negative for evidence of metastasis.
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Figure 1 Computerized tomography scan of the whole abdomen (CTWA) axial view (A, B) and coronal view (C, D) demonstrated a
heterogeneously enhanced mass with internal necrosis at the left anterior pararenal space (asterisk). There was a mass
effect to posteriorly displace pancreatic body and tail (white arrow), laterally displace spleen with perfusion abnormality

(open arrow)

Preoperative planning and surgery

Given the close proximity of the tumor to the
splenic vessels, as demonstrated on the CT scan, preop-
erative pneumococcal vaccination against encapsulated
organisms was administered to mitigate the risk of post-
splenectomy sepsis in the event of accidental splenic
injury. The tissue biopsy was not performed because the
primary suspicion was pancreatoblastoma, and the gold
standard management was complete resection of the
tumor. Neoadjuvant chemotherapy was obtained when
primary surgical resection was not possible.” The case
was discussed at the multidisciplinary meeting, and the
decision was made to proceed with surgery for tumor
removal.

The patient underwent exploratory laparotomy. We
performed a transverse incision in the left upper abdo-

men to allow easy access to the tumor. The left side of
the colon was then mobilized to expose the mass. Un-
expectedly, the intraoperative findings revealed a large,
well-circumscribed retroperitoneal mass measuring 10
% 10 cm on the left side of the abdomen. The mass was
attached to the tail of the pancreas but did not appear to
originate from it. Notably, the mass was also adherent
to the splenic vessels (Figure 2). Careful dissection al-
lowed for complete separation of the tumor from the tail
of the pancreas and splenic vessels, enabling total tumor
removal with preservation of the pancreas and spleen. The
tumor was resected with close margins to the pancreas,
so a biopsy of the pancreatic tail was performed to evalu-
ate for pancreatic invasion. There were no intraoperative
complications.
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Figure 2 Intraoperative findings show a large hypervascularized retroperitoneal mass attached to the stomach at the superior mar-
gin (ST), splenic vessel, and spleen at the lateral margin (SP).

Pathological examination

Gross examination of the resected specimen re-
vealed a yellowish, well-circumscribed, hypervascular
mass measuring 10 x 10 cm. There was no evidence
of tumor rupture (Figure 3). Cut sections of the mass
showed pale-yellow, rubbery tissue with small areas of
cystic degeneration. A small 2 cm satellite lymph node
was identified at the lower pole of the main tumor mass
(Figure 3).

Microscopic examination (H&E stain) showed uni-
form, small, round cells arranged in sheets separated by
dense fibrous tissue (Figure 4). The tumor cells had round
nuclei, finely stippled chromatin, indistinct nucleoli, and
scant clear to pale eosinophilic cytoplasm. Homer-Wright

g
4

rosettes (tumor cells arranged around a central area of
fibrillary material) and patchy areas of necrosis were
observed in the small satellite nodule. Periodic acid-Schiff
(PAS) stain was positive and diastase-sensitive, indicat-
ing the presence of intracytoplasmic glycogen. Immu-
nohistochemical stains demonstrated diffuse membrane
staining for CD99 and focal positivity for neuron-specific
enolase (NSE). The tumor cells were negative for AE1/
AE3, EMA, CD56, S100, desmin, SMA, MyoD1, WT-1,
chromogranin, and synaptophysin. Pancreatic tissue was
not involved by tumor cells. These histomorphological
and immunohistochemical findings were consistent with
the diagnosis of Ewing's sarcoma, and resection margins
were clear.

Figure 3 (A) Gross pathology revealed yellowish and hypervascular well-circumscribed mass. (B) Cross section of the mass showed
two pale-yellow rubbery tissues with slight cystic degeneration (black arrow).
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Figure 4 Morphologic features of the tumor. (A) and (B) H&E section (100x and 200x original magnification) Sheets of uniform round
cells separated by fibrous tissue. (C) Homer-Wright rosettes (arrow) and tumor necrosis (asterisk). (D) Intense membrane

immunostaining for CD99 (200x).

Postoperative management and outcome

Following surgery, a postoperative CT scan of
the abdomen at one month showed no gross residual
tumor at the resection margins. The patient received
interval-compressed adjuvant chemotherapy consisting
of vincristine (2 mg/m?), doxorubicin (37.5 mg/m*day),
cyclophosphamide (1,200 mg/m?), and mesna (300 mg/
m?/dose) alternating with ifosfamide (1,800 mg/m?/day)
and etoposide (100 mg/m?/day) every 2 weeks for a total
of 14 cycles for systemic control."”

A patient with localized EES underwent surgical
resection. Intraoperatively, we found a tumor close to the
margin of the pancreas, but the pathological report re-
vealed Ewing's sarcoma and resection margins were clear.
The case was discussed at the multidisciplinary meeting,
and the decision was made to receive the local control by
external beam radiation therapy (45 + 5.4 Gy/28 fractions)
over a total of 6 weeks to avoid the recurrence of Ewing's
sarcoma. The patient is under regular follow-up care and
remains cancer-free at 1-year post-treatment.

DiscussionN

EES accounts for approximately 10-15% of all
Ewing's sarcoma cases. While EES can occur anywhere
in the body, the most common locations include the
paravertebral region, chest wall, lower extremities, and
the retroperitoneum.’ Diagnosing Ewing sarcoma in
such atypical sites is challenging and usually requires
an integrated approach combining histology, immuno-
histochemistry, and molecular techniques.' Differential
diagnoses of retroperitoneal mass near the tail of the
pancreas in an infant include teratoma, neuroblastoma,
rhabdomyosarcoma, and other non-rhabdomyosarcoma
soft tissue tumors. We can differentiate the diagnosis of
a retroperitoneal mass by its location and other mark-
ers, such as rising AFP levels in yolk sac tumors, rising
B-HCG levels in choriocarcinoma, bone involvement in
Ewing sarcoma, and bone marrow involvement in neu-
roblastoma. However, the definitive diagnosis is based
on histologic results from percutaneous biopsy or resec-
tion.” Our patient had previously been diagnosed with a
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pancreatic tumor based on imaging, so we considered the
potential for surgical resection. Unfortunately, intraopera-
tive findings revealed that the mass did not arise from the
pancreas but from the retroperitoneum, attaching to the
tail of the pancreas. Therefore, we performed a complete
resection with pancreatic tail biopsy to obtain the speci-
men for histopathological study. The pathologic reports
showed Ewing's sarcoma and resection margins were
clear.

The hallmark of Ewing's sarcoma is a monotonous
population of small, round cells with scant cytoplasm and
high nuclear-to-cytoplasmic ratios, typically arranged
in sheets or nests.® The nuclei are round and uniform in
size, with finely dispersed chromatin and inconspicuous
nucleoli. Areas of necrosis and hemorrhage are com-
mon, reflecting the tumor's rapid growth and vascularity.
Homer-Wright rosettes (cells arranged in a circle around
a central fibrillary space) may be present but are not as
common as in other small round blue cell tumors. The
diagnosis of ES in our patient was based on this typical
histopathology. It was supported by positive immunos-
taining of CD99, which was the most sensitive marker for
Ewing's sarcoma, showing strong and diffuse membrane
staining in almost all cases. The genetic hallmark of
Ewing’s sarcoma is the translocation-fusion between the
EWS RNA binding protein 1 (EWSR1) gene or the fused
in sarcoma/translocated in sarcoma (FUS) gene and a
member of the ETS family of transcription factors, which
the most common is the FLI1 gene on chromosome 11.*7¢
Recent studies have found other somatic mutations in ES
patients, such as mutations in tumor protein 53 (TP53)
and stromal antigen 2 (STAG2). The benefit of somatic
mutation in Ewing’s sarcoma patients is to identify appro-
priate treatment because patients with increased somatic
mutations are more aggressive and treatment-resistant
than tumors with minimal mutations.’ In our case, we
could not perform the fusion gene analysis because the
RNA quality of the collected specimen was limited.

EES may be presented as localized or metastatic
disease. Localized EES carries a better prognosis, with
10-year event-free survival (EFS) and overall survival
(OS) rates of 77.5% and 85.5%, respectively, compared
to 11.1% and 29.5% for metastatic disease. This dif-
ference persists despite both groups receiving surgery,
radiotherapy, and chemotherapy, except for patients with
small, completely resected tumors who may not require
radiotherapy.'’
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The current treatment recommended by the
National Comprehensive Cancer Network (NCCN) for
EES involves local and systemic control.” Local control
is achieved through surgery and/or radiotherapy, with
complete surgical resection being the gold standard for
localized disease. Systemic treatment relies on chemo-
therapy, typically combined with doxorubicin, cyclo-
phosphamide, vincristine, actinomycin-D, ifosfamide,
and etoposide.'""* While EES is radiosensitive, surgery
is the preferred method for local control to minimize
radiation-associated risks. Wide resection without ra-
diation is ideal for localized lesions with no evidence of
microscopic residual disease. The overall 5-year survival
rate is better in patients who undergo complete resec-
tion, with wide surgical margins compared with subop-
timal margins.” However, if the tumor is not resectable
with clear margins or if the surgery involves vital fixed
structures, postoperative radiotherapy may be added for
incomplete resection.”'* Some reports, such as by R. AL
Rashed et al., describe retroperitoneal EES invading the
left adrenal gland, which was completely resected, and a
partial left adrenalectomy with negative margin resection.
The patient then received adjuvant chemotherapy without
radiotherapy.'* However, Wu et al. reported a case of
large retroperitoneal EES with a mass effect on the left
kidney. The patient underwent exploratory laparotomy
with tumor resection and left radical nephrectomy. The
pathological report showed free margin resection, but the
patient received adjuvant chemotherapy and radiotherapy
to avoid recurrence.'” Both cases showed good outcomes
with no recurrence. In our case report, a patient with lo-
calized EES underwent surgical resection. He received
adjuvant chemotherapy and radiotherapy by an oncologist
and radiation oncologist because of the intraoperative
finding of a tumor close to the margin of the pancreas to
avoid the recurrence of EES. The patient will undergo
surveillance imaging every 2-3 months for the first three
years, which is the recommended follow-up for localized,
non-metastatic EES."” Our patient was followed up.

CONCLUSION

We report a case of EES in a male infant who pre-
sented with an abdominal mass. The patient underwent
successful surgical resection, but intraoperatively, the
tumor was found to be close to the margin of the pancreas.
As a result, the patient received adjuvant chemotherapy
and external radiation to avoid the recurrence of EES.
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The study suggests that EES should be considered as one
of the differential diagnoses for retroperitoneal masses
during infancy and highlights the role of external radia-
tion therapy in cases of close-margin resection to avoid
the recurrence of EES.
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