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ABSTRACT
The primitive neuroectodermal tumors (PNETs) of the spine are rare. They are usually intramedullary and reported in children.
We herein report an epidural PNET of lumbosacral area presenting with the cauda equina syndrome in an adult. A 38-year-old
woman presented to our emergency room with acute onset lower extremity weakness and urinary incontinence. Emergent magnetic
resonance imaging revealed a mass lesion isointense on T1-weighted and heterogeneously hyperintense in T2-weighted images
in the epidural lumbosacral area. The patient underwent emergent laminectomy of L1-L3 and total resection of the lesion. The
patient’s neurological examination improved dramatically after the surgery and after 6-month of follow-up, she was neurologically
intact. The histopathological and immunohistochemical evaluations revealed PNET. Epidural PNET of the spinal column, although
rare, can present with an acute neurological deficit. Surgery remains the treatment of choice and immunohistochemistry is required
for confirming the diagnosis.
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INTRODUCTION

T

he primitive neuroectodermal tumors (PNETs) are a group
of aggressive tumors with undifferentiated histology
(with minimal differentiation toward neural tissue), most
commonly detected in children and young adults (9). PNETs
of the central nervous system (CNS) have been reported
in several locations including the cerebrum, cerebellum,
brainstem, pineal gland, spinal cord and peripheral nerves
(9,14,16). PNET of the spinal column is a rare condition and
most of the reported cases are intramedullary (4,6,7,15,17).
Only few cases of isolated epidural PNET have been reported
in the literature, most of them in the children (2,3,10,11). In
addition, most of the cases present with slowly progressive
neurological deficit while only one case has been reported
with the cauda equina syndrome (12). We herein report an
isolated lumbosacral epidural PNET in a middle-aged adult
who presented with cauda equina syndrome.
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CASE REPORT

A 38-year-old lady presented to our emergency room with acute
onset progressive weakness of both lower extremities along
with urinary incontinency since 5 hours before presentation.
She had no positive past medical history except for a 3-month
non-radiating low-back pain especially during activity which
was associated with muscle cramps and paresthesia in the
distal part of both lower extremities. She had previously
seen a physician and was followed on physiotherapy and
medications such as non-steroidal anti-inflammatory drugs.
On physical examination, she had proximal muscle powers
of 3/5 and distal muscle powers of 2/5, hypoesthesia in both
lower extremities (beneath the inguinal canal) and saddle
anesthesia. She was diagnosed with the cauda equina
syndrome and underwent emergent magnetic resonance
imaging (MRI) of the lumbosacral area. The imaging revealed a
round epidural mass lesion compressing the conus medullaris
posteriorly (Figure 1A,B). Emergent L1-L3 laminectomy and
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total resection of the mass lesion was carried out (Figure
1C). The microscopic evaluation of the tumor tissue revealed
vascular sheets of small round blue cells with a faintly lobular
pattern. Tumor cells were arranged in pseudorosette fashion
with high mitotic rate. The tumor cells infiltrated skeletal
muscular bundles of paravertebral muscle (Figure 2A-F).
Immunohistochemical evaluation showed strong diffuse CD99
staining and high proliferative index (Ki-67). Other possibilities
such as rhabdomyosarcoma and lymphoma were excluded
by negativity of desmin and leukocyte common antigen (LCA),
respectively. Accordingly, PNET was diagnosed (Table I).
After a week, the muscle powers improved and a 6-month
follow-up demonstrated normal muscle powers and normal
sphincter tones. Brain and whole spine MRI revealed no other
associated lesion and she is now receiving chemotherapy and
her neurological examination is intact after 6 months of followup.
█

DISCUSSION

Spinal PNET is a rare condition, but the incidence is increasing
because of improved diagnostic modalities (13). Several
cases of spinal PNET have been reported in the literature,
mostly in children (4,6,7,15). However, epidural PNET is
an extremely rare presentation with less than 15 cases
reported in the literature (1-3,5,8,10-13). We also reported a
case of lumbosacral epidural PNET in a 38-year-old woman
presenting with the cauda equina syndrome. The patient was
successfully managed surgically and restored the muscle
powers in early postoperative period. Recently, Sade et al.
(12) reported a similar case of epidural PNET presenting with
acute neurological deficit in a 6-year-old boy which was also
managed surgically.
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It has been reported that muscular weakness is the most
common presentation of patients with spinal PNETs (13,17).
However, the primary symptoms of the spinal irritation and
compression are considered to be the sensory symptoms
including local pain, paresthesia and radiculopathy (13). In
patient with extradural PNET, the symptoms mimic any type of
disc herniation. In the current case, the patient had a 3-month
Table I: The Immunohistochemistry Profile of the Epidural Mass
Lesion

Immunohistochemical markers

Results

Vimentin (VIM3B4)

Positive

Cytokeratin (AE1/AE3)

Negative

Desmin (D33)

Negative

EMA(E29)

Negative

LCA(2B11+PD7/26)

Negative

MYOD1(5.8A)

Negative

CD3

Negative

Pax 5

Negative

MIC2(CD99)(12E7)

Positive

TdT

Negative

Synaptophysin

Negative
Positive in 40% of
Tumor cells

Ki-67(MIB-1)

c

Figure 1: Magnetic resonance imaging (MRI) of the patient demonstrating a round epidural isointense in T1-weighted (A) and
heterogeneously hyperintense in T2-weighted images (B) lesion compressing the conus medullaris posteriorly (L1-L2 levels); the
postoperative T2-weighted image of the lumbosacral area demonstrating laminectomy of L1-L3 and total excision of the mass resulting
in decompression of the conus medullaris and free CSF flow (C).
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demonstrated that CD4+, CD8+, gammadelta-T-cells, and
Tregs are found in PNETs. Activation status of cytotoxic cells
is variable and the cell surface MHC-I and CD1d expression is
downregulated (16). In the current case, strong diffuse CD99
staining was found along with a high proliferative index (Ki-67)
while desmin and LCA were negative.

history of paresthesia and non-radiating low back pain. She
also complained of muscle cramps. These symptoms could
be explained with chronic compression and irritation of cauda
equina and the conus medullaris. The interesting part of this
case was that she presented with cauda equina syndrome
which is a very rare presentation only reported once (12). A
literature review reveals that more than 50% of spinal extradural
PNETs occur in the lumbar region (1,5,12). Sacral, thoracic
and cervical PNETs are rare, especially in the epidural space
(6,8,13). According to a recent meta-analysis by Saeednia et
al.(13) the median age for spinal PNET is 13 years and there
is male predominance. The primary spinal PNETs are rarely
encountered after the age of 35 years and are common in
children (13,17). The current case was a woman with an age
of 38 years which makes it very rare. The diagnosis cannot
be confirmed by histopathological examination utilizing the
routine staining methods. Immunohistochemistry is currently
required for confirming the diagnosis (16). It has been

A

c

The treatment of the spinal PNETs remains vague and
unidentified because of lack of evidence and rarity of the
condition. Currently, spinal PNET is treated as other CNS
PNETs and extraspinal PNETs. Surgery remains the mainstay
of the treatment with the goal of both decompression and
diagnosis. The surgery should be performed in a way to
remove as much as the tumor and the goal is total resection
(17). It has been shown that chemotherapy is associated with
improved 1- and 2-year survival rates after total or subtotal
tumor resection in both primary intraspinal and CNS PNETs.
Thus, it is recommended that all the patients with the diagnosis
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Figure 2: Histopathology of excised lesion: A) Histopathology evaluation shows small round cell tumor with highly vascular stroma
(Hematoxylin and Eosin, ×200); B) Pseudo-rosette formation by tumor cells (Arrow) ×400; C) Immunohistochemical evaluation of the
tumor shows diffuse strong CD99 positivity x400; D) Leukocyte common antigen (LCA) is negative; E) Desmin is negative in tumor cells
but stains skeletal muscle bundles (Arrow) ×400; F) Proliferative index (Ki-67) is high (×400).
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of spinal PNET receive adjuvant chemotherapy (13). The role
of radiotherapy has not been elucidated in the treatment of
spinal PNETs.
█

CONCLUSION

Primary lumbar epidural PNET is an extremely rare condition
that can present with an acute neurological deficit. Surgery
remains the treatment of choice and should be performed
in an emergency setting when acute neurological deficit is
encountered. Immunohistochemistry is required for confirming
the diagnosis.
█
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