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Primary intradural extramedullary Ewing sarcoma (IEES) is the rarest type of Ewing sarcoma.
Extreme caution is required for the diagnosis of IEES because benign intradural spinal tu-
mors can be mistaken for IEES in the early stages of imaging and clinical evaluation. IEES
tumors have no standardized treatment guidelines because of the lack of research on the
therapeutic aspects of these tumors. Herein, we present a case of primary IEES in a male ado-
lescent with a fast progression of the disease. Diagnosis of IEES was suspected with imaging
(computed tomography scan and lumbosacral magnetic resonance imaging) and was con-
firmed with histology and immunohistochemistry (positive reactivity for CD99 and FLI1).
He was successfully treated with surgical intervention with no radiotherapy or chemother-
apy. Imaging studies are helpful in making the initial diagnosis of intradural extramedullary
Ewing sarcoma. Surgery is considered to be a successful method of treatment for this con-
dition.
© 2022 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)

Introduction

ral space or paravertebral area are the primary diagnoses for
intradural spinal tumors [1]. However, the majority of spinal
cord tumors extramedullary entities [1,2]. Ewing sarcoma is

Tumors arising from the spinal cord/cauda equina are rare
entities and include a wide range of diagnoses. Meningioma,
nerve sheath tumors, such as schwannoma or neurofibroma,
astrocytoma, ependymoma, spinal involvement of extraskele-
tal of metastatic disease and Ewing sarcoma in the epidu-
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part of a group of high-grade small round cell tumors that
also includes pPNET and Askin tumor. It is an aggressive tu-
mor of bone and soft tissue that is more common in adoles-
cents and young adults [3]. Ewing sarcoma is often detected
in the long bones, pelvis, or ribs. It can also rarely arise in
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Fig. 1 - Computed tomography (CT) scan of the thoracolumbar spine shows s mass-like lesion with soft tissue density was
seen on the left side of the spinal canal at the L1-L2 level with extension to the neural foramen and the left paraspinal

muscles at the same level. White arrows indicate mass lesion.

extraskeletal locations such as the paravertebral or epidural
space.

However, primary intradural extramedullary Ewing sar-
coma (IEES) is the rarest kind of Ewing sarcoma [4]. Due to
the fact that the first imaging and clinical findings of IEES can
mimic those of benign intradural spinal tumors, extreme con-
sideration is essential when diagnosing IEES. Consequently,
oncologists and neurosurgeons should be accustomed to the
presentation and assessment of IEES. Moreover, IEES is an ag-
gressive malignant tumor that leads to severe neurologic mor-
bidity and mortality without treatment. Nonetheless, due to
the extremely low prevalence, there isn’t much known about
how to treat IEES, so there aren’t any standard guidelines
for how to treat these tumors. Even so, the current treat-
ments for IEES include surgery, focal radiotherapy, and sys-
tematic chemotherapy [3]. Herein, we present a 13-year-old
boy with a sudden inability to walk that was diagnosed with
IEES.

Case presentation

A 13-year-old boy with no previous medical history of note ap-
peared with a sudden inability to walk that began 24 hours
prior. He had developed severe pain in the left lower extrem-
ity for a week ago. His symptoms were progressive; however,
he had no motor problem till 24 hours ago. On physical exami-
nation, the upper extremities were normal. Bladder and bowel
functions were also normal. Babinski’s reflexes were negative
on both sides. In addition, on both sides, the straight leg raise
and femoral nerve stretch tests were negative.

The patient was assessed with a spiral computed tomog-
raphy (CT) scan of the thoracolumbar spine (Fig. 1); Epidu-
ral fat was obliterated at the L1-L2 level. A mass-like lesion
with soft tissue density was seen on the left side of the
spinal canal at the L1-L2 level with extension to the neu-
ral foramen and the left paraspinal muscles at the same
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level. No evidence of osseous remodeling or destruction was
noted. A subsequent lumbosacral magnetic resonance imag-
ing (MRI) without and with Gadolinium revealed an intradu-
ral extramedullary mass in the spinal canal at L1-L2 level
(Fig. 2). The mass displayed iso-signal intensity on T1 imag-
ing and mild heterogeneous greater signal intensity on T2-
weighted images in comparison to paraspinal muscles and
had caused spinal cord compression and right anterolateral
displacement. The mass showed homogeneous enhancement
after contrast injection. Evidence of extension to the neu-
ral foramen was seen on the left side with involvement of
the left psoas and left posterior paraspinal muscles. Multiple
spinal cord samples were sent for pathology and IHC eval-
uations. Microscopic evaluation showed sheets of neoplas-
tic cells with oval to round hyperchromic nuclei in fibrotic
stroma, with pieces of trabecular bone (Figs. 3A and B). Im-
munohistochemistry (IHC) also showed positive reactivity for
CD99 and FLI1 and negative reactivity for LCA (Figs. 3C and D).
After the diagnosis of Ewing sarcoma, the patient was sched-
uled for surgical treatment. After midline incision, laminec-
tomy of L1 and L2 and removal of L2 transverse process was
performed, and the lesion was totally removed. Moreover,

Fig. 2 - lumbosacral magnetic resonance imaging (MRI) the remaining tumor in the paravertebral muscles was also
without and with gadolinium revealed an intradural removed.

extramedullary mass in the spinal canal at L1-L2 level.

White arrows indicate mass lesion.
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Fig. 3 - Histopathology images. (A) Hematoxylin and Eosin staining with fourth times magnification (x4). (B) Hematoxylin
and Eosin staining with 40th times magnification (x40). (C) IHC staining for CD99 (positive). (D) IHC staining for FLI1
(positive).
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Discussion

We present an extremely rare case of lumbar IEES in an ado-
lescent male. Reviewing the literature, only less than 50 cases
of IEES has been reported in the cervical, thoracic and lum-
bosacral area. In a recent systematic review by Lu et al. [5], 44
cases of IEES were found. The median age of diagnosis of IEES
was 31 years, with 70% male incidence. Our case was male, but
his age was lower than the average age. Moreover, the lum-
bar/sacral region was the most common location (61%) as in
our study. The most common chief complaints have been pain
and weakness as in our case. The symptom duration of our
case was one week, while the average duration of the chief
symptom in other cases was 3 months. We treated the patient
with surgical intervention. In agreement, all previous cases
have been treated with surgical intervention, followed by ad-
juvant chemotherapy and local radiation therapy [5].

IEES was diagnosed by pathological investigation in our re-
search, which revealed positive reactivity for CD99 and FLI1.
Histological assessment is the main evaluation for diagnosis.
Previous research has shown that tiny, spherical, blue cells
accompanied by positive CD99 antigen expression are sug-
gestive of Ewing sarcoma. CD99 is a cell membrane glycopro-
tein that might inhibit cellular differentiation by suppressing
the MAPK pathway in Ewing sarcoma [6]. Regardless, CD99
expression is not unique to Ewing sarcoma. It is also found
in other types of primitive neuroectodermal cancers. A more
specific diagnosis of primary IEES can be achieved with a posi-
tive molecular EWSR1-FLI1 fusion transcript [7]. Like our case,
the diagnosis of most cases in the literature was based only
on histopathology and IHC. However, it should be noted that
histopathology and IHC are not 100% specific for IEES. Another
diagnosis that is extremely similar to IEES is peripheral PNET.
These tumors also are positive for EWSR1-FLI1 fusion tran-
script and CD99. Several cases in the literature have therefore
described their findings as “Ewing sarcoma/PNET”. Similarly,
we also could not discriminate between these 2 types of tu-
mors in our case.

Although the pathogenesis of Ewing sarcoma of the spine
is ambiguous, initial evidence suggests that the cell of origin is
responsible for tumor development. In fact, based on the ex-
pression of neuroectodermal markers on tumor cells, it was
postulated that Ewing sarcoma originates from neural crest
cells [5]. Nonetheless, new evidence shows that production
of the EWSR1-FL11 fusion transcript increases expression of
neural crest-related genes in bone marrow cells and fibrob-
lasts [8].

Surgical intervention is the mainstay of treatment of spinal
Ewing sarcoma. Previous studies reported that complete re-
section with negative margins of extraosseous Ewing sarcoma
leads to increased survival [5]. However, we did not report
the survival of our patient in this study. There is less evi-
dence regarding the efficacy of adjuvant treatment, includ-
ing radiotherapy and chemotherapy. Saeedinia et al. [9] con-
ducted a meta-analysis on extradural Ewing sarcoma and ob-
served that treatment with both modalities leads to increased
survival at 1-year follow-up compared to the situation where
one modality is applied. Nonetheless, there is less evidence
regarding primary IEES.

In conclusion, radiographic assessments play a key part in
the primary diagnosis of IEES and surgery is regarded to be
a successful means of treatment. Further evaluations in the
future may be helpful.
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