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Ewing Sarcoma (ES) is an aggressive neoplasm, typi-
cally arising from bones and presenting in pediatric age.’
Extraskeletal origin is rare and its presentation in age > 30
years is even rarer, although most cases of ES in this popu-
lation arise from soft tissue.'3

We present herein a case of a primary retroperitoneal
ES aiming to highlight potential clues to its recognition by
radiologists.

A 38-year-old female patient presented to a primary care
facility with complaints of abdominal pain centered to the
left upper quadrant and asthenia for a week. Physical exam-
ination was unremarkable. An abdominal ultrasound was
performed, showing a large predominantly solid hypovas-
cular mass at the left upper abdomen.

Computed tomography (CT) was then performed, con-
firming a 14cm well-defined soft-tissue mass in the left
retroperitoneum (Fig. 1A), which displaced and deformed
all adjacent organs, without clear signs of invasion (Fig. 1B-
F). The adrenal gland is only clearly depicted in the sagittal
and coronal reconstructions, which may have hampered its
recognition in the first interpretation of the images, resul-
ting in a presumptive diagnosis of adrenal tumour.
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The patient was then referred to our institution, a ter-
tiary cancer centre, where a complete hormonal panel was
requested, with no reported abnormalities.

Magnetic Resonance Imaging (MRI) was requested for pre-
operative planning. The lesion showed restricted diffusion
(Fig. 2A-B) and areas of high T2 signal (Fig. 2C), suggesting
necrosis. Enhancement was heterogeneous and progres-
sive with an enhancing rim resembling a pseudo-capsule
(Fig. 2D). MRI also confirmed close contact with adja-
cent organs, without unequivocal signs of invasion. Positron
emission tomography (PET)/CT demonstrated a Fluorine-18-
fluorodeoxyglucose ('®F-FDG)-avid mass, without evidence
of metastatic disease (Fig. 2E-F).

Given the feasibility of complete excision, an extended
resection was conducted. Pathology showed a tumour with
a fibrous pseudo-capsule, adherent to the kidney, spleen,
pancreas, and duodenum, without invading them. The left
adrenal gland was contained within the pseudocapsule,
with signs of microscopic invasion. The tumour comprised
undifferentiated small round cells, with areas of necrosis.
Immunohistochemistry showed CD99 expression and genetic
testing demonstrated EWSR1 gene rearrangement, confirm-
ing the diagnosis of ES. Resection margins were tumour-free.

Another PET/CT was performed two months after surgery
showing recurrent disease. The patient was treated with
palliative chemotherapy.
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Figure 1

Contrast-enhanced abdominopelvic CT scan, soft tissue window (axial plane - A, coronal reformatted plane - B, C and D,

sagittal reformatted plane - E and F) confirms the presence of an heterogeneous enhancing mass in the left upper retroperitoneum,
displacing and deforming all adjacent organs (stomach - red asterisk, duodenum - blue asterisk, spleen - green star, pancreas -
orange star, adrenal gland - yellow arrow, and kidney - purple star), with loss of fatty plane between these organs and the lesion.
There are no clear signs of invasion of adjacent organs, however the mass is seen protruding into the renal sinus (orange arrow).

Evaluation of retroperitoneal masses should start by
assessment of tumour location.* Once a tumour is located
to the retroperitoneum, efforts should be made to identify
the organ of origin, as most retroperitoneal masses arise
from solid organs.® The ‘‘phantom organ sign’’ (conceal-
ment of a small organ by a large mass arising from it) should
be used with care,* as large masses can turn small adja-
cent organs (as the adrenal gland) difficult to outline, as
illustrated in the first CT evaluation (Fig. 1B and 1F). A neg-
ative ‘‘embedded organ sign’’ (when all adjacent organs
are compressed and deformed into a crescent shape, with-
out signs of invasion) allows to identify a mass as a primary
retroperitoneal neoplasm” (Fig. 1).

A predominantly solid composition, as presented here,
excludes more common cystic neoplasms, as lymphangiomas
and mucinous cystic tumors.*> The absence of fat and
calcifications (Fig. 1) makes liposarcoma (the most com-
mon sarcoma of the retroperitoneum) and teratoma less

likely. Necrosis (Fig. 2C-D) favours high-grade malignancies,
namely sarcomas. ES, in particular, is typically hetero-
geneous when large, due to necrosis and haemorrhage.?
Extraskeletal ES can be differentiated from lymphoma
based on its expansile pattern of growth (lymphoma usually
spreads between normal structures, crossing the midline)®
and absence of lymphadenopathy, a rare finding in ES.3
Compression of adjacent organs can result in a pseudo-
capsule,’ as identified in this case (Fig. 2D).

Local recurrence, as seen here, and metastatic disease
are frequent, contributing to the poor prognosis.?*>

In conclusion, retroperitoneal ES should be con-
sidered whenever a young adult presents with a
large unilateral heterogeneous mass centered to the
retroperitoneum, not crossing the midline,> with an
expansile growth leading to compression of adjacent
organs, although some degree of infiltration may be
present.? Presence of necrosis along with absence of
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Figure 2 Abdominal MRI, ADC map (A), diffusion (B), axial T2-weighted images (WI) (C) and coronal T1WI with fat suppression
after gadolinium administration, delayed phase (D) presents a mass with restricted diffusion and predominantly intermediate
signal on T2WI, with an eccentric cystic component suspicious of necrosis (yellow arrow). Post-contrast images show delayed mild
enhancement, with a thin enhancing rim, resembling a pseudo-capsule (orange arrow). PET/CT demonstrates that the mass is '8F-
FDG-avid, with a high uptake value and the areas of greater avidness corresponding to the areas of restricted diffusion on MRI.
PET/CT also confirms that disease is localized to the left upper retroperitoneum, with no signs of distant metastases.

calcifications and lymphadenopathy also favour this
diagnosis.??
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