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ABSTRACT

A 14 year old male was referred to a CT scan at our hospital for evaluation
of headache. The patient was a known case of cervical soft tissue primitive
neuroectodermal tumor (PNET) who has undergone surgery and
radiotherapy 4 years ago. CT scan showed a large solitary extra axial,
epidural lesion in the right parietal region, with mass effect and bony
involvement. Subsequently, surgery was performed and the resultant biopsy
was neuroepithelioma. After diagnosis the patient has undergone
chemotherapy and radiotherapy. He remained symptom free, and also follow
up CT scans of the brain, chest, and abdomen were normal after two years
post surgery. This is the first reported case of epidural metastasis of a head

and neck (peripheral) PNET.

INTRODUCTION

Primitive neuroectodermal tumors (PNETSs) include a
heterogeneous group of tumors thought to originate from
primitive or undifferentiated neuroepithelial cells that typically
occur in pediatric patients (Ref. 1). PNETs usually have an
aggressive behavior and common sites of metastases are the
lungs and skeletal system (Ref. 2). However, metastases to the
epidural space have not been reported yet. In this case report
we describe an epidural brain metastasis of a head and neck,
peripheral PNET.

CASE REPORT

A 14 year old male was referred to a CT (computed
tomography) scan at our hospital by the clinician for
evaluation of headache for 1 month duration. A brain CT was
obtained which revealed a large solitary extra axial, epidural
mass (4.9 x 4.1 x 3.9 cm) in the right parietal region, with
mass effect and bony involvement (Fig. 1-4). The patient was
a known case of cervical soft tissue primitive neuroectodermal
tumor. He presented with a right mandibular angle mass about
4 years ago (Fig. 5) and underwent subsequently surgery. The
resultant pathology specimen had been reported as
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neuroepithelioma  tumor by light microscopy and
histochemical surveys (Fig. 6). The patient did not undergo
chemotherapy before or after surgery, and treated only by
radiotherapy. Primary location for the tumor was the right
infratemporal fossa and masticator space extending down to
right side of the oral cavity.

Surgery was performed for the brain lesion, which was
excised totally following a right craniotomy and sent for
evaluation by light microscopy and histochemical survey to
three pathology centers. The mass was well circumscribed,
with some invasion to the surrounding bony structures (Fig. 3
and Fig. 4). The cut surface of the lesion was solid and tan
colored. Microscopically (HE stain) the tumor consisted of
small round blue cells in solid and trabecular pattern. Also, it
consisted of solid sheets of cells divided into irregular masses
by fibrous strands. Individual cells were small and uniform.
The cell outlines were indistinct, resulting in a "syncytial"
appearance. The nuclei were round, with frequent indentations,
small nucleoli, and brisk mitotic activity. Also seen was a well-
developed vascular network. Some of the tumor cells arranged
themselves around the vessels in a pseudo rosette fashion.
Exceptionally, a few true rosettes (without central lumen) were
formed (these having provided some of the early evidence for
a neuroepithelial differentiation in this neoplasm). Necrosis
was seen. Immunohistochemical studies performed for
differential diagnosis of round small blue cell tumors, in which
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they were positive for vimentin, neuron-specific enolase
(providing evidence for neuroepithelial differentiation), CD99
(a cell membrane protein coded by a gene located on the short
arms of the X and Y chromosomes that is consistently
expressed by the cells of Ewing’s sarcoma (ES)/PNET) while
they were negative for LCA, CD3 and CD20. With these
findings a diagnosis of PNET was rendered. Magnetic
resonance imaging (MRI) was not performed because it was
not requested by the surgeon prior to surgery, and also in
regard of the patient’s economic situation. After diagnosis, the
patient has undergone chemotherapy (a regimen including,
vincristine,  actinomycin D,  cyclophosphamide and
doxorubicin) and radiotherapy. The patient was followed by a
medical oncologist every 2-3 months. Follow up CT scan of
the brain, chest, and abdomen were normal after two years of
surgery. This is the first reported case of epidural metastasis of
a head and neck (peripheral) PNET.

DISCUSSION

PNETs include a subgroup of embryonal tumors that
originated from primitive or undifferentiated neuroepithelial
cells. Embryonal tumors typically occur in infants and
children. Medulloblastoma is the most common tumor of this
group. Other less common tumors of this group are PNETs,
ependymoblastomas, medulloepitheliomas, and atypical
teratoid/rhabdoid tumors (ATRTSs) (Ref. 3, Ref. 4). PNETS are
described as central (originating from the central nervous
system) and peripheral PNETs based on their origin. By
definition, a peripheral neuroepithelioma is a PNET arising
from peripheral, nonautonomic neural tissue (Ref. 1, Ref. 5).
Peripheral PNETs are uncommon. The most common
locations of peripheral PNETs have been reported in the
thoracopulmonary region, the retroperitoneal paravertebral
soft tissues, the soft tissues of the head and neck, and the
intraabdominal and intrapelvic soft tissues and extremities.

Metastases are quite common at the time of diagnosis, most
often involving bone, bone marrow, lymph nodes, lungs, and
liver (Ref. 2, Ref. 6). But to our knowledge this patient hadn’t
have metastasis at the time of diagnosis. Metastases of PNETs
to leptomeninges have been also reported, mainly from central
PNETs (Ref. 5). PNETSs could have metastases to the skull the
same as other bones too. However, epidural metastases from
peripheral PNET have not been reported yet.

Differential diagnosis of epidural or dural metastasis is most
often secondary to carcinoma of the breast, lymphoma,
carcinoma of the prostate, and neuroblastoma (which is one of
the PNET tumors, Other common sources are carcinomas of
the lung and kidney (Ref. 7).

The histopathologic hallmark of PNET/ES is sheets of
densely packed, small, round cells with scant clear cytoplasm
and vesicular, hyperchromatic regular nuclei (Ref. 8). The
presence of strong vimentin and CD99 membranous reactivity
is typical of peripheral PNET (Ref. 3, Ref. 9). Although the
imaging appearance of peripheral PNETs is nonspecific,
radiological studies such as CT scanning and magnetic
resonance imaging (MRI) are essential in determining the
limits of tumor involvement and ruling out metastatic disease.
On CT scans, PNETs appear as heterogeneous masses, often
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invading surrounding tissues, including bone. MRI reveals a
mass isointense to muscle on T1-weighted images, while
hyperintense on T2-weighted images (Ref. 3, Ref. 9). These
tumors commonly show heterogeneous enhancement with
internal hemorrhage and necrosis. They might be locally
aggressive with vascular invasion and invasion of adjacent
organs and have metastatic potential. Sometimes, these tumors
may show internal septations or calcifications (Ref. 9).

PNET is a very aggressive neoplasm and it has a poor
prognosis, with a 5-year symptom free survival rate of 45-55%
(Ref. 10). The gene expression of the peripheral PNET that
metastasizes is probably different from the gene expression of
the peripheral PNET that is restricted to the site of the origin
(Ref. 4). In this case, although the tumor had metastasized
after 4 years, the behavior of the tumor was not highly
aggressive because 2 years after skull surgery the patient
remains symptom free (Ref. 11). Also the physical
examination and CT scan of the patient were normal after 2
years of surgery.

Management includes aggressive surgery in combination
with/without chemotherapy (Adriamycin, Cyclophosphamide,
Isofosfamide, and Vincristine) and/or radiotherapy (Ref. 2,
Ref. 12, Ref. 13). As in this patient, a combination of surgery
followed by radiotherapy and chemotherapy was preferred.
Despite aggressive treatment, recurrence is common; often
occurring in the early post treatment phase; but in our patient
after 2 years of epidural metastasis there were no obvious signs
of tumor recurrence.

TEACHING POINT

PNETs are aggressive embryologic tumors with a poor
prognosis and are divided in central and peripheral types.
Although peripheral PNETs spread early to bones, lymph
nodes, lung and liver, a leptomeningeal spread, as in this case,
is extremely rare.

ABBREVIATIONS

PNET: Primitive neuroectodermal tumor.
ES: Ewing’s sarcoma.

CT: Computed tomography.

MRI: Magnetic resonance imaging.

HE: Hematoxylin & Eosin
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FIGURES

Figure 1: Axial CT scan of the head with IV contrast, showing
a large extra axial, heterogeneously enhancing mass
(neuroepithelioma).

Figure 2: Coronal CT scan of the head with IV contrast,
showing a heterogeneously enhancing, extra axial mass
(neuroepithelioma), with bony involvement and extension into
the overlying scalp soft tissues.
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Figure 3: Axial CT scan of the head in bone window
demonstrates local erosion and involvement of both internal
and external tables of the right frontoparietal bones (more

Figure 5: Axial CT scan of the neck with IV contrast. Right

prominent on internal table) by an epidural mass 1nfratemp0ral., heter.ogeneouslly enhancing mass
(neuroepithelioma) (neuroepithelioma)  with  unilateral  pterygoid  plate
involvement.
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Figure 6: Light microscopic view of the resected mass
(neuroepithelioma). High power field (magnification of 400),
showing small to moderate sized, relatively uniform round
cells, with inconspicuous nucleoli and scant cytoplasm.
(Hematoxylin & Eosin staining).

Figure 4: CT scan of the head in coronal view and bone ) )
window demonstrates local erosion and involvement of both _ URL of this article: o

internal and external tables of the I‘ight frontoparietal bones www.radiologycases.com/index.php/radiologycases/article/view/13
(more prominent on internal table) by an epidural mass

(neuroepithelioma). Published by EduRad
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