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a b s t r a c t 

We report an uncommon case of primitive neuroectodermal tumor/ Ewing’s sarcoma of the 

lumbar and sacral nerve plexus in a 17years old boy who presented with an intense pain in 

the lower back radiating to legs. Magnetic resonance imaging showed a soft tissue mass with 

thickening of lumbar and sacral spinal nerve roots (L5-S3 level), along with widening of the 

corresponding foramina. There was also posterior scalloping of L5/S1 vertebrae and invasion 

of the sacral bone. A Partial resection has been performed, and the ensuing histopathology 

confirmed the diagnosis of PNET/Ewing’s sarcoma. MRI in conjunction with histopathology 

are the key to narrow down the differential diagnoses list. PNET of lumbosacral area remain 

scarce, and only few cases have been reported nowadays. Given to the aggressivity of these 

tumors, the prognosis is poor despite appropriate treatment. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Primitive neuroectodermal tumors (PNET) are malignant, ag-
gressive, and poorly differentiated neoplasms that occur pre-
dominantly in children and young adults [ 1 ,2 ]. It has been clas-
sified, along with Ewing sarcoma of the bone, as Ewing sar-
coma family of tumors, due to their developmental, biological,
and histological similarities [ 3 ,4 ]. Primitive intraspinal PNET,
including intramedullary, intra dural-extra medullary or ex-
tradural, are scarce, and only few cases have been described
in the literature nowadays [ 1 ]. Magnetic resonance imaging
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remains the imaging modality of choice, allowing initial di-
agnosis and showing extension of the tumor [ 4 ,9 ,10 ]. Imaging
is also fundamental to rule out differential diagnoses and to
determine the subsequent management of the patient. We re-
port a case of an intradural lumbar and sacral PNET with sacral
bone involvement. 

Case report 

A 17 years-old boy presented in our department with grad-
ually increasing low back pain, radiating to the left leg and
then to the right leg, on the path of L5 and S1 roots, lasting for
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Fig. 1 – MRI images (A and B): T2W coronal (A) and T2W axial (B) show thickening with the ‘’hourglass sign’’ in the level of 
fifth lumbar spinal nerve root on the left side (white arrow), and heterogenous signal at the level of S1 vertebrae (black 

arrow). 

Fig. 2 – Sagittal MRI images (A-C): reveal extra medullary intra dural mass with respectively iso intense and heterogenous 
signal on T1 and T2W images (black arrows), extending from L4 to S2, with peripheral enhancement of the mass on post 
contrast sagittal T1W (C). Posterior scalloping of L5 vertebrae (white arrows) and abnormal signal within the S1 vertebrae 
(black head arrows) can also be noted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10 months. The patient described the pain as severe, contin-
uous, and resistant to analgesics. Lower extremity weakness
and pain when walking have also been reported few days be-
fore. No history of trauma has been reported. The patient de-
nied history of significant medical or surgical disease. 

The neurological examination revealed weakness of prox-
imal and distal left leg with strength testing estimated to 3/5.
The Mingazzini sign was positive for the left leg. The patient
had also difficulty standing up for a long time. The rest of
physical examination and laboratory investigations were un-
remarkable. 

Magnetic resonance imaging (MRI) of lumbar and sacral
area has been performed, revealing a voluminous iso intense
T1 and heterogenous T2 soft tissue mass, with peripheral en-
hancement, centered in the level of L5, where it makes the
‘’hourglass sign’’ along a widened foramen ( Fig. 1 ), and I. It
has an intra dural extra medullary portion, extending from L4
to S2, pushing the remaining elements to the right side and
causing posterior scalloping of lumbar and sacral vertebrae
with cortical lysis ( Fig. 2 ). This mass also extends though the
first left sacral foramina, which is widened and lysed, and in-
vade the left side of sacrum, more markedly at the level of
S1 vertebrae. At this level, there are small area producing T2
hyper intensity, along with a slightly more heterogenous pat-
tern of enhancement ( Fig. 3 ). It extends through the second
and third left sacral foramina with enhancement and enlarge-
ment of the corresponding sacral nerve, and infiltration of the
left piriformis. There is a prevertebral extension pushing the
abdominal content forward without invading it. Backward, bi-
lateral longissimus thoracis and left psoas muscles are in-
vaded. Based on this MRI features, the diagnosis of peripheral
neuroectodermal tumor has been suspected. Few days later,
a body scan has been performed, and showed significant S1
vertebrae destruction ( Fig. 4 ). 

The patient underwent emergent L4-L5-S1 laminectomy
and partial resection of the mass has been done. The pathol-
ogy report revealed proliferation of round cells, with scant cy-
toplasm and small rounded nuclei with finely nucleated chro-
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Fig. 3 – MRI images: Axial T2W (A) show heterogenous signal within the mass on the left side of sacral bone at the level of 
S1 vertebrae. Post contrast axial T1W (B) reveals heterogenous enhancement of the mass. 

Fig. 4 – CT scan images: Axial (A), coronal (B) and sagittal (C) view showing destruction of S1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

matin, arranged in a fibrous background. Immunohistochem-
istry has been realized, showing the following positive mark-
ers: CD99, ERG, BCL2 and Cycline D1. The histopathological
and immunohistochemical features were consistent with pe-
ripheral primitive neuroectodermal tumor (PNET/Ewing). 

Discussion 

PNET represent a group of malignant neoplasms arising from
undifferentiated mesenchyme [ 4 ]. Theses tumors are mainly
composed of undifferentiated sub ependymal neuro epithe-
lial cells [ 1 ]. It was reported for the first time by Tefft et al in
1969 in patients presenting tumors of the paravertebral area
with histopathological features similar to those of Ewing sar-
coma [ 5 ]. The common histopathological aspect involves uni-
form round shaped cells with scanty cytoplasm and chromatic
nuclei [ 4 ], which is compatible with our case. Patients in the
second or third decade are the most concerned by this dis-
ease, with a very low incidence below age of 10 [ 6 ]. Contrary to
Ewing’s sarcoma of bone which present with a male predom-
inance (ratio 2:1), PNET affects equally both male and female
[ 7 ]. 
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Commonly, the neoplasm seeding occurs through the cen-
tral nervous system (CNS) via the cerebrospinal fluid. How-
ever, in some rare cases, it can metastasize outside the CNS.
The majority of PNET invading the spinal cord represent drop
metastasis that occurs in the setting of primary intracra-
nial tumors [ 1 ,2 ]. In our case, the tumor arises from lum-
bar and sacral nerve roots, which is really uncommon. In
the literature, it has been reported that theses tumors arise
from subependymal primitive neuroepithelial cells. Consider-
ing that subependymal area can be present in any part of the
CNS, PNET can arise from other locations than brain [ 2 ]. 

The common clinical features shared by lumbar/sacral
PNET are related to the neurological compromise generated by
theses tumors [ 8 ]. In the most of cases, the typical features of
lumbosciatalgia are reported, consisting of low back pain with
irradiation to lower limbs. In some cases, the cauda equina
syndrome, including lower limb weakness and urinary/bowel
problems, is also reported [ 1 ,2 ,4 ]. 

MRI is the most common initial diagnostic modality [ 9 ,10 ].
It is also considered as the imaging of choice, being more ef-
ficient than CT scan for showing the extension of the neo-
plasm and delimiting the soft tissues [ 4 ]. On MRI, the tumor
is commonly iso to hypo intense on T1-weighted images, and
heterogenous on T2-weighted images [ 1 ], which is consistent
with our findings. Sometimes, necrotic or cystic area can be
noticed within the tumor [ 1 ], which can explain the small area
of T2 hyperintensity in our imaging. Bone destruction has also
been reported in some other studies [ 11 ]. However, most of
similar cases described in the literature report a homogenous
enhancement after injection [ 1 ,2 ,4 ], contrasting with the pe-
ripheral/heterogenous enhancement in our case. 

Given the fact that PNET arising from lumbar and sacral
plexus are very uncommon, we have to eliminate other dif-
ferential diagnosis that occur more frequently in this area.
The benign tumors arising from nerve sheaths, as neurofi-
bromas, are well circumscribed, with the classical and highly
suggestive target sign related to hypo intense center and hy-
per intense rim on T2 weighted images. Collagen and dense
Schwann cells that make up neurofibromas explain the en-
hancement on T1-weighted images [ 12 ]. However, the target
sign is absent in our case. Benign tumors also include schwan-
noma which are well defined lesions with slow growing pat-
tern, involving most commonly the lumbar area, and also ex-
erting a mass effect on neighboring structures. Cystic com-
ponent is also reported in more than 40% of cases [ 12 ]. Het-
erogenous enhancement can also be seen in large schwan-
noma [ 13 ]. Nevertheless, our MRI findings makes the diagno-
sis of malignancy more likely. Spinal ependymoma, especially
the myxopapillary variant type, should be also considered as
it involves the cauda equina region. It usually presents as an
intra dural cavitation with symmetric cord expansion, show-
ing hypo intense signal on T1-weighted images and hyper in-
tense signal on T2-weighted images. Hypo intense rim on T2-
weighted images, also known as ‘’cap sign’’, is suggestive but
not pathognomonic. However, the typical enhancement pat-
tern is homogeneous (even if it can be variable depending on
the importance of hemorrhage), and it is prone to hemorrhage
[ 12 ]. Regarding spinal astrocytoma, they typically develop in
an eccentric area within the spinal cord [ 14 ]. The thoracic and
cervical region remain the most common location and the bor-
ders are not well defined. Given to these features, it makes
the diagnosis of spinal astrocytoma less likely in our case [ 15 ].
Non-neuraxis tumors such as lymphomas (especially non-
Hodgkin lymphoma) disseminate through the subarachnoid
area and can result in extended thickening of the spinal nerve
roots. Theses lesions show vivid enhancement after injection
[ 12 ]. However, theses tumors generally occur in older people
with a peak incidence between 40 and 60 years old [ 4 ]. Finally,
metastasis, which show an extensive peri tumoral edema and
which are more commonly found in the cervical and thoracic
region, should be eliminated [ 15 ]. 

The treatment consists of surgery, radiotherapy and
chemotherapy, which could be used separately, or in different
combinations [ 7 ]. However, despite this treatment modalities,
the majority of patients with intra spinal PNET die within 2
years [ 16 ]. The rapid recurrence of theses tumors explain why
they are aggressive. The death is explained by several causes,
including aggressive local dissemination of the disease, pro-
gressive spinal cord injury, and metastatic diseases [ 2 ]. 

Conclusion 

Primitive neuroectodermal involving the lumbosacral region
remain rare. Given to the number of potential differential di-
agnoses, MRI imaging features along with histopathological
studies are the key to confirm the diagnosis. Despite appro-
priate treatment, the prognosis is poor, and the mortality rate
remain high. 

Patient consent 

Informed consent for publication was obtained from patient. 
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