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Case Report
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Abstract: Primary intracranial neuroectodermal tumor is a very rare form of malignant neoplasm. Only few cases
have been reported on the literature. Here, we report a case of a 28-years-old pregnant woman who had a chief
complaint of headaches and dizziness. The patient initially misdiagnosed as having pregnancy reaction but was
finally diagnosed with intracranial primary intracranial neuroectodermal tumor. The diagnosis and treatment of

Primary intracranial neuroectodermal tumor is reviewed.
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Introduction

Primary neuroectodermal tumor (PNETs) are
aggressive, poorly differentiated malignant
neoplasm composed of small, round cells, aris-
ing in the central nervous system of adoles-
cents and children. These tumors are associat-
ed with a peak incidence in the second decade
and there is a male preponderance [1].

PNETS can be divided into two types, central
PNET (cPNET, arising in the brain or spinal cord)
and the peripheral Primary neuroectodermal
tumor pPNET/Ewing’s sarcoma family tumors,
which include Ewing sarcoma, pPNET and Askin
tumors [2]. pPNET usually arise within the para-
verterbral region and bone. The involvement of
the intracranial cavity is extremely rare. Here
we describe a case of intracranial pPNET in a
pregnant woman who was misdiagnosed as
having pregnancy reaction.

Case report

A 28-years-old pregnant woman presented to
several hospitals with a 20 days’ history for
headaches and dizziness. However, she was
misdiagnosed as having pregnancy reaction,

and no special treatment was given. Her head-
aches exacerbated, accompanied by projectile
vomiting and changes in consciousness. She
was taken to our hospital and underwent MRI of
the brain. The MRI revealed a 44*58*52 mm
extraaxial tumor with cystic change in the left
frontotemporal region. The tumor was hypoin-
tense on Tl-weighed images (Figure 1A) and
hyperintense on T2-weighed images (Figure
1B), and showed multiple patchy changes with
high T1 and high T2 signal. Moreover, left later-
al ventricle and brainstem compression defor-
mation were obvious. Magnetic Resonance
Angiography shows the left middle cerebral
artery has superior and posterior shift due to
the tumor compression (Figure 1C). Her physi-
cal examination revealed coma, with a GCS
score of 10, and dilated left pupil with no light
reaction. Considering that the patient has cere-
bral hernia, intravenous injection of mannitol
was given and an emergency craniotomy was
performed.

At surgery, a solid with cystic change mass was
found in the epidural space, with rich blood sup-
ply. The dura, skull and temporal muscle were
all invaded by the tumor. Although it was hard to
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Figure 1. A: T1-weighted axial MRI reveals a 44*58*52 mm hypointense mass in the left frontotemporal region,
with a well-defined margin and multiple cystic changes. B: T2-weighted axial MRI reveals a mixed hyperintense
mass, which eroding the left temporal bone (slanted white arrow). C: Magnetic Resonance Angiography shows the
left middle cerebral artery has superior and posterior shift due to the tumor compression. D: T1-weighted axial MRI
shows mild postoperative hemorrhage (horizontal white arrow) and the preceding mass being totally removed. E:
T2-weighted axial MRI shows epidural fluid accumulation in the surgical area and eased middle line shift. F: The
tumor shows small, round cells with hyperchromatic nuclei, brisk mitotic figures and scant cytoplasm (Hematoxylin

and Eosin, 400x).

separate the tumor from the dura, all tumor tis-
sues were totally removed under the micro-
scope.MRI after operation shows the mild post-
operative hemorrhage and fluid accumulation
in the left frontotemporal region and the pre-
ceding mass being removed (Figure 1D, 1E).

Histologically, the tumor consisted of small,
round, malignant cells with hyperchromatic
nuclei, scant cytoplasm, and brisk mitotic fig-
ures (Figure 1F). Immunohistochemically, the
tumor cells showed intense membrane expres-
sion of CD99 (+++), Syn (+), and the Ki-67 in-
dex was 20% (+). Thus the diagnosis of primi-
tive neuroectodermal tumor was established.
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Since the patient’s decision of giving birth to
her baby, neither radiotherapy nor chemothera-
py was given after surgery. She received tradi-
tional Chinese medicine treatment until the
baby was born about 4 weeks after surgery. 6
weeks after surgery, she received radiotherapy
for 1 month. But unfortunately, MR showed
tumor relapse at the end of the course of radio-
therapy (a total dose of 5000 cGy in 25 frac-
tions) (Figure 2A-C). PET scan also showed
tumor metastasestothespine.Sothe patientre-
ceived further chemotherapy (vincristine, cy-
clophosphamide and epirubicin) for 6 cycles.
And MR reexamination revealed the tumor to
have significantly reduced (Figure 2D-F). At
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Figure 2. A: T1-weighted axial MRI reveals a 55*24 mm iso- and hypointense mass in the left temporal base, with a
wide base adhering to the temporal bone. B: T2-weighted axial MRI reveals a mixed hyperintense mass, which erode
left temporal bone. C: T1-weighted gadolinium-enhanced MRI image shows an irregular contrast enhancement in
the tumor and part of temporal bone. D: T1-weighted axial MRI shows the mass had obviously contracted, though
there is small encephalomalacia on part of the left temporal lobe. E: T2-weighted MRI shows encephalomalacia on
part of left temporal lobe with high signal. F: T1-weighted enhanced axial MRI shows there is no evidence of tumor
exists except a mild enhancement in part of left temporal bone.

12-months telephone follow-up, the patient
had no significant symptoms and was clinically
stable.

Discussion

Pregnancy reaction is a common phenomenon
which arises in the pregnant women during the
pregnant period due to the increased level of
HCG. The symptoms include headaches, vomit-
ing, nausea and so on. All these symptoms are
similar to the symptoms which are caused by
increased intracranial pressure, such as hem-
orrhage, brain tumor and hydrocephalus. On
the other hand, intracranial neoplasm may
manifest for the first time during pregnancy,
because considerable tumor expansion and
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edema can develop with intracellular and ex-
tracellular fluid compartment expansion dur-
ing pregnancy [3]. Moreover, there were some
reasons that would promote tumor progres-
sion during pregnancy. First, during pregnancy,
maternal immunity is reduced due to a hor-
monal imbalance [4]. Second, pregnancy may
promote tumor growth through hormonal regu-
lation [3]. The incidence of various primary
brain tumors are higher among pregnant wo-
men, compared to age-matched nonpregnant
women, with gliomas being the most common,
followed by meningiomas and acoustic neuro-
mas [5]. In our case, there were no symptoms
before the patient's pregnancy, and all the
tumor-related symptoms such as headaches,
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nausea and vomiting appeared after pregnan-
cy. So when she went to hospital, none of gyne-
cologists considered she needed any examina-
tion of the brain, and no treatments were given.
When she came to our hospital and underwent
the MRI examination, it was too late for abor-
tion. After careful consideration, she and her
family decided to have the baby. This promoted
tumor progression and might have led to her
early relapse to some content. Therefore, MRI
examination should be considered undertaken
if a patient’s symptoms did not improve. MRI is
a highly sensitive and relatively safe diagnostic
imaging detection method for use in pregnancy
[6]. However, because of potential thermal tis-
sue damage due to the high magnetic field, the
National Radiological Protection Board recom-
mends that pregnant women should avoid MRI
examination during the first trimester [4]. Any-
way, if a pregnant woman presents with se-
vere or prolonged symptoms of intracranial hy-
pertension, including headaches and dizziness,
a systematic assessment by neurosurgeon
should be considered to avoid misdiagnosis
and delay of treatment.

Primary neuroectodermal tumor (PNET) is a
rare, highly malignant small round cell tumor. It
can be divided into 2 categories, namely periph-
eral PNETs (pPNET), central PNETs (cPNET) [7].
cPNET and pPNET may have common clinico-
pathologic features, but differ from each other
in immunohistochemical staining, tumor loca-
tion and chromosome translocation. On the
other hand, Ewing sarcoma (ES), pPNET, and
Askin tumor are the most important members
of this family of tumors and are commonly col-
lectively termed the ES/pPNET family of tumors.
pPNET and Ewing’'s sarcoma previously be-
longed to different tumor types while now these
two tumor types are considered the two ends of
the spectrum of the same entity, which named
ES family [8].

Definitive diagnosis of pPNET and Ewing’s sar-
coma relies on pathological assessment and
the translocation of t (11; 22) (q24; q12) [9].
Although other tumors may also incidentally
harbor this fusion gene, disruption of the EWS
(Ewing sarcoma breakpoint region 1) gene
makes the diagnosis of extraosseous Ewing
sarcoma (EES)/pPNET highly probable [10].

MIC-2 (CD99) is another specific marker for
pPNET and Ewing’s sarcoma family and is use-
ful for the differential diagnosis of these two
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types of tumor [10]. Other tumors such as
meningioma, schwannoma, metastasis, lym-
phoma, and ependymoma should be included
in the differential diagnosis.

Immunohistochemically, neuroblastoma would
be positive for CD56, and a monoclonal lym-
phoid population would support the diagnosis
of lymphoma [11]. The ependymal true rosettes
or pseudorosettes and a papillary arrangement
of cuboidal or columnar tumor cells are mor-
phological characteristics of ependymoma [1].
It is worth mentioning that intracranial primitive
neuroectodermal tumor is often misdiagnosed
as meningioma, and chemotherapy and radia-
tion therapy were delayed. It may significantly
affect the prognosis of pPNET, for surgical
treatment may require early additional chemo-
therapy and radiation therapy, in contrast to
meningioma.

pPNETs need multimodality treatment to have
a good outcome. Surgery is certainly much
more important for tumor control. Wide surgical
resections with negative margins at the time of
primary surgery have markedly reduced local
recurrences [12]. It has been shown that the
degree of surgical resection is one of the most
important prognostic factors [13]. Therefore,
we should remove the tumor as wide as possi-
ble within safe limits, followed by chemoradia-
tion. This may lead to improvement of progno-
sis [14]. Adjuvant treatment consisting of focal
radiotherapy and chemotherapy are also impor-
tant to improve the prognosis. Drugs used for
chemotherapy include vincristine, cyclophos-
phamide, doxorubicin, ifosfamide, and etopo-
side [1]. In our case, adjuvant radiotherapy and
chemotherapy were not conducted in time after
surgery because of pregnancy. The tumor
relapsed both locally and distantly during the
course of radiotherapy after giving birth. But
after further chemotherapy the tumor was sig-
nificantly reduced. So we can conclude that
chemotherapy plays an important role in the
control of intracranial pPNET.

Furthermore, prognosis depends on several
characteristics, such as types of EWS-FLI1
gene, tumor location, extension, resectability,
and the presence of metastases at the time of
diagnosis [7]. pPNET is an aggressive type of
tumors with a high incidence of recurrence and
metastases [15], so follow up should be under-
taken routinely in order to find recurrence or
metastasis as soon as possible. Salvage che-
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motherapy and radiotherapy in patients with
recurrence may help to control the disease
effectively [14].

Intracranial EES/pPNET is an extremely rare
entity. Intracranial EES/pPNET needs to be con-
sidered in the differential diagnosis of intracra-
nial lesions. Moreover, patient’s response to
therapy is driven by different factors [16], so
accurate diagnosis is important and may help
early treatment with appreciate methods. The
case presented and reviewed emphasize that
we should keep in mind that also very rare,
EES/pPNET must be include in the differential
diagnosis of intracranial mass lesions, and
prompt treatment should be performed when
the diagnosis is established.
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