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Extraventricular neurocytoma (EVN) was classified as a World Health Organization 
(WHO) grade II tumor; however, EVN is not fully understood; it presents a variable his-
tological feature that included oligodendroglioma-like, neuropil-like matrix, ganglion 
or gangloid cells, perivascular pseudorosettes, vessel hyalinization, calcifications, and 
myxoid degeneration. In some very rare cases, atypical histological features such as 
increased mitotic figures, focal necrosis, endothelial cell proliferation, and Ki-67 index 
of >2% made this tumor more aggressive and more susceptible to recur. We present 
the case of a young patient who presents with a 2-year history of seizure without other 
symptoms. Magnetic resonance imaging reveals a parietal lobe and well-circumscribed 
lesion treated by gross total resection and adjuvant radiotherapy. Clear guidelines to 
treat this kind of lesions are not well established and there is not a consensus of correct 
treatment in these tumors.
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Case Presentation
A 35-year-old male patient, with no chronic-degenerative 
history, presents with vertigo and headache which began 
9 months before its assessment, and later a general-
ized tonic–clonic seizure episode, which remitted with 
anticonvulsants. A neuroimaging study was performed, 
evidencing left parietal tumor involving angular and supra-
marginal gyrus (►Fig.  1). Neurological examination was 
unremarkable.

Gross total resection was performed obtaining hemor-
rhagic liquid of ~20 cc and lesion of cystic aspect; the entire 
capsule was removed without complications. After a surgical 
event, the patient maintains without neurological deficit.

Our pathology department reports hematoxylin and 
eosin stains that show brain parenchyma with the pres-
ence of a tumoral lesion of rounded cells, with clear 

cytoplasm and hyperchromatic nuclei, embedded in a fibril-
lar matrix (►Fig. 2).

Given these findings, immunostaining is performed that 
reports positivity in tumor cells for synaptophysin (►Fig. 3) and 
negativity for glial fibrillar acid protein (►Fig. 4), epithelial mem-
brane antigen (►Fig. 5), and progesterone receptors (►Fig. 6).

Considering these results in the immunohistochemical 
staining, the lesion is reported as a World Health Organization 
(WHO) grade II extraventricular neurocytoma (EVN).

Discussion
Although central neurocytoma was first described in 1982 by 
Hassoun et al1, the first case of a lesion with similar charac-
teristics of central neurocytoma outside the ventricular sys-
tem was described in 1989 by Ferreol et al2 in a 65-year-old 
male treated only with gross total resection.
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Fig. 1 (A) Computed tomography (CT) showing parietal periventricular lesion, heterogenous with hemorrhagic aspect. (B) Contrasted CT 
showing mild enhancement of the solid portion. (C) Magnetic resonance imaging showing T2 well-circumscribed lesion of cystic aspect with 
peripheric solid portion. (D) Fluid-attenuated inversion recovery demonstrating mild edema. (E) Sagittal projection with gadolinium demon-
strating homogenous enhancement of the solid portion and capsular ring enhancement.

Fig. 2 Hematoxylin and eosin, 40x. Rounded cells, clear cytoplasm, 
and hyperchromatic nuclei, embedded in a fibrillar matrix. Fig. 3 Immunohistochemistry, 40x. Synaptophysin positive.
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EVN has histopathological, immunohistochemical, and 
ultrastructural similarities to central neurocytoma but 
outside of the ventricular system and in some cases with 
different behavior. The WHO in 2007 classified them as a 

separate entity and in the review of 2016, it was classified 
as a Grade II.3

EVNs are a rare entity associated with a more aggressive 
biological behavior than central neurocytoma; the largest 
epidemiology study for these tumors reports an incidence 
rate of 0.009 per 100,000 for EVN with rates per location in 
frontal lobe 0.002, temporal lobe 0.001, parietal lobe 0.001, 
ventricle not otherwise specified 0.022, and cerebellum not 
otherwise specified 0.002.4 In the case of our patient, the 
lesion was evidenced at the parietal level, being the third 
most frequent location for this type of pathology. Many 
reports a mean age of presentation for EVNs around 27 years, 
the range varies from 2 to 75 years, and pediatric presenta-
tion as rare but known; however, the peak incidence rate was 
noted in the 20 to 34 age group.4,5

Symptom onset may vary from 3 months to 10 years 
and the average duration of clinical symptoms and signs 
of 32.4 months.5 The most common clinical presentation is 
related to a raise intracranial pressure but may vary depend-
ing on tumor location, from seizure to gait disturbances 
among others such as numbness or motor alterations. 
Increase in intracranial pressure symptoms was a common 
observation in many articles; however, in some cases it was 
disproportionate to the size of the lesion, especially in atyp-
ical lesions.

On computed tomography (CT) and magnetic res-
onance imaging (MRI), EVNs appear as solid or cystic 
well-circumscribed lesions showing heterogeneous contrast 
enhancement, as shown in our case. EVNs should be included 
in the differential diagnosis when a large parenchymal mass 
with cystic necrosis, calcification, hemorrhage, and exten-
sive enhancement.6 Also, Liu k et al report new findings con-
cerned focal infiltration and complex internal architecture, 
isointensity of the solid part on T1-weighted imaging, and 
nonenhancement of some tumors.7

The solid portion may have a variable appearance on CT 
and MRI, depending on the cellularity and degree of calcifi-
cation. They are frequently calcified (10%) and may or may 
not be associated with peritumoral edema. Hemorrhage has 
been reported sporadically. EVNs with gangloid differentia-
tion tended to have more of a cystic component and hetero-
geneous enhancement appearance.7

Definitive diagnosis is made on histopathological exam-
ination, and frequently microscopic appearance mimics 
that of oligodendrocytomas. As shown in our case, these 
lesions are composed of uniform round/oval cells, which 
had round or oval nuclei with only speckled chromatin 
and an occasional nucleolus. Immunohistochemical stain-
ing of EVN shows diffuse and strong positivity for syn-
aptophysin as shown in ►Fig.  3, and in some cases it has 
immunoreactivity for neuron-specific nuclear protein. 
Mitoses are rare or absent, and there was mild endothe-
lial cell proliferation; however, in atypical cases, tumor 
cells with hyperchromatic nuclei are closely packed, 
focal necrosis, and prominent endothelial cell prolifer-
ation. Atypical cases have more than four mitoses per 50  
high-power fields and a Ki-67 proliferation index >2%.8-10

Fig. 4 Immunohistochemistry, 20x. Glial fibrillar acid protein 
negative.

Fig. 5 Immunohistochemistry, 20x. Epithelial membrane antigen 
negative.

Fig. 6 Immunohistochemistry, 40x. Progesterone receptors negative.
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Optimal treatment of EVN is not determined yet, however, 
surgical removal is the treatment and maximal safe resection 
should be the goal. Some authors report malignant behav-
iors of EVN, including recurrence.11 The definitive efficacy 
of postoperative adjuvant radiotherapy and chemotherapy 
is not clear, but the recommended radiation dosage is 54 to 
60 Gy.5 In our case, the dose adjusted for treatment was 54 Gy 
divided into 30 cycles.

Conclusion
EVNs are considered infrequent tumors of the central ner-
vous system with a similar appearance to oligodendroglio-
mas; it is important to differentiate them from other lesions 
due to their imaging and immunohistochemical characteris-
tics. Complete surgical resection is the treatment of choice 
in these cases, in terms of adjuvant radiotherapy, mainly for 
local control of the disease, and is supported by the litera-
ture for cases where complete macroscopic resection was not 
achieved. Finally, it should be noted that in atypical neurocy-
tomas with rapid local recurrence or radiation failure, con-
comitant use of chemotherapy is recommended; however, 
there are no well-established treatment guidelines due to the 
infrequency of these tumors.
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