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a b s t r a c t 

Angiocentric glioma is a rare low-grade neoplasm of the central nervous system which typ- 

ically presents with medication-refractory seizures in children and young adults. On mag- 

netic resonance imaging, angiocentric glioma is classically T1 hypointense and T2/FLAIR 

hyperintense. We present the case of a 40-year-old male who had been followed by our in- 

stitution for 17 years for management of epilepsy. Initial and repeat brain imaging showed 

an apparent region of cystic encephalomalacia in the right frontal lobe. In an attempt to 

control his seizures, the lesion was resected. Grossly, the cut surface of the specimen was 

characterized by multiple small cystic spaces. Microscopically, the lesion was composed of 

an infiltrative population of glial cells variably arranged in perivascular “pseudorosettes,”

nodules, and subpial “palisades.” The final diagnosis was angiocentric glioma. This is the 

second reported case of an angiocentric glioma mistaken for encephalomalacia. 

© 2019 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 

Angiocentric glioma is an uncommon neoplasm of the brain
which typically presents with medication-refractory seizures
in children and young adults [1,2] . The tumor most commonly
is centered in the cerebral cortex of the frontal, temporal,
or parietal lobes. On magnetic resonance imaging (MRI), the
lesion is typically hypointense on T1-weighted images and
hyperintense on T2 and fluid attenuated (FLAIR) sequences,
does not enhance with gadolinium, and is slow-growing
or stable over serial examinations [1] . Additional reported
imaging findings include a “stalk-like” extension toward
the lateral ventricle and a “rim-like” T1 hyperintensity of
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the involved gray matter [1] . Microscopically, angiocentric
gliomas are characterized by elongate glial cells arranged in
“pseudorosettes” around blood vessels; the neoplastic cells
also infiltrate surrounding neural parenchyma, form nodules
comprised of spindled tumor cells, and aggregate underneath
the pia mater [3] . Treatment of angiocentric gliomas involves
complete resection, often leading to resolution of the pa-
tient’s seizures; consequently, this neoplasm is classified by
the World Health Organization (WHO) as a grade I tumor [3] . 

Encephalomalacia is the end-stage of liquefactive necrosis
and refers to loss of brain tissue as a result of multiple factors,
including infarction, hemorrhage, or trauma. Using MRI, en-
cephalomalacia is recognized as a loss of brain matter and is
typically isointense to cerebrospinal fluid on all sequences: T1
niversity of Washington. This is an open access article under the 
4.0/ ) 

https://doi.org/10.1016/j.radcr.2019.03.015
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:hharmsen@vumc.org
https://doi.org/10.1016/j.radcr.2019.03.015
http://creativecommons.org/licenses/by-nc-nd/4.0/


R a d i o l o g y  C a s e  R e p o r t s  1 4  ( 2 0 1 9 )  7 0 0 – 7 0 3  701 

Fig. 1 – Axial noncontrast head CT (A; patient age 25 years) shows a hypoattenuating lesion in the right frontal lobe, 
involving the cortex and underlying white matter, with no appreciable mass effect, initially interpreted as 
encephalomalacia and gliosis. Axial (B) and coronal (C) T2-weighted images show that the right frontal lobe lesion has very 

hyperintense signal and involves the cortex and subcortical white matter. Axial T1-weighted image (D) shows that the 
lesion is predominantly hypointense but has subtle hyperintense signal at its periphery. The coronal FLAIR (E) image shows 
that the lesion has predominant hypointense FLAIR signal centrally but has a FLAIR hyperintense rim. (Images B-E, patient 
age 39 years) Axial PET (F; patient age 39 years) shows that the right frontal lesion is not FDG avid, a finding consistent with 

encephalomalacia. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

hypointense, T2 hyperintense, and FLAIR hypointense. How-
ever, encephalomalacia is very often associated with adjacent
gliosis which is FLAIR hyperintense. 

Case report 

The patient was a 40-year-old male with poorly controlled
epilepsy despite the use of 4 antiepileptic medications and
vagal nerve stimulation. He had been followed at our insti-
tution for epilepsy management since the age of 23 years.
His history included head trauma as a child, right frontal
lobe encephalomalacia, substance abuse, and an episode of
cardiac arrest precipitated by cocaine use. A CT scan at pa-
tient age 25 ( Fig. 1 A) showed a hypoattenuating lesion in the
right frontal lobe, involving the cortex and underlying white
matter, with no appreciable mass effect, interpreted as en-
cephalomalacia. Due to the refractory nature of his seizures,
he was evaluated for surgical management. Electrophysiologic
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Fig. 2 – The neoplasm is composed of multiple cystic spaces (A, hematoxylin and eosin, original magnification ×20) lined by 

elongate tumor cells, which are frequently arranged around blood vessels forming perivascular “pseudorosettes” (B, 
hematoxylin and eosin, original magnification ×200). Occasional nodules composed of spindle cells in fascicles, reminiscent 
of schwannoma, are present (C, hematoxylin and eosin, original magnification ×200). Tumor cells form palisades along the 
subpial surface of the brain (D, hematoxylin and eosin, original magnification ×200). The neoplastic cells are 
immunoreactive for GFAP (E, GFAP, original magnification, ×400), and cytoplasmic dot-like microlumen-type staining is seen 

on EMA stain (F, EMA, original magnification ×600). (Scale bars: A, 2 mm; B, C, D, 200 microns; E, 100 microns; F, 50 microns.) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

studies localized his seizures to the bilateral inferomesial
temporal lobes and the right frontal lobe. Brain MRI at 39 years
demonstrated a nonenhancing right frontal lobe lesion in-
volving the cortex and subcortical white matter, characterized
as predominately T1 hypointense, T2 hyperintense, and pre-
dominately FLAIR hypointense ( Fig.1 B-E), but with a thin rim
of FLAIR hyperintense signal. A positron emission tomogra-
phy (PET)/computed tomography (CT) scan performed as part
of a preoperative evaluation demonstrated a paucity of flu-
orodeoxyglucose (FDG) uptake in the right frontal lobe, cor-
responding to the previously identified lesion ( Fig. 1 F). The
lesion was interpreted as encephalomalacia. 

The right frontal lobe lesion was resected to grossly nor-
mal appearing brain parenchyma. Gross examination of the
surgical specimen revealed a 2.7 cm in greatest dimen-
sion tan-white lesion comprised of small cystic spaces and
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covered by a thin layer of superficial cortex. Microscopi-
cally, numerous cystic spaces lined by slender cuboidal-to-
columnar cells were seen ( Fig. 2 ). The tumor cells showed
radial arrangements around blood vessels, reminiscent of
ependymal pseudorosettes. Superficially, tumor cells formed
radial arrays extending along the subpial surface of the brain,
and in the periphery of the tumor spindle-shaped cells formed
distinct nodules with infiltration of the adjacent neural tissue
by single tumor cells. Immunohistochemical stains showed
diffuse GFAP and S100 reactivity in the neoplastic population,
with frequent EMA-immunoreactive cytoplasmic “dots.” No
mitotic figures were seen, and the proliferation rate, measured
with an immunohistochemical stain for Ki-67, was low. The
morphologic and immunohistochemical findings were diag-
nostic for angiocentric glioma, a WHO Grade I glioma. 

Following the operation for resection, he was seizure-free
for 52 days, the longest he had been seizure-free since age
14. In that time, he reported an improvement in his memory
and had no residual neurologic deficits. Unfortunately, follow-
ing an attempt to wean one of his antiepileptic medications,
he again presented to our institution following a cluster of
seizures. 

Discussion 

In this case, the lesion mimicked encephalomalacia on all ra-
diologic imaging modalities that were obtained (CT, MRI, and
PET). The lesion was hypodense on CT and lacked significant
mass effect. On MRI, it was predominantly T1 hypointense, T2
hyperintense, and FLAIR hypointense, characteristics similar
to those seen in cavitary encephalomalacia. Furthermore, the
lesion lacked FDG avidity on the PET scan. 

While the lesion in this case lacked the classic “stalk-like”
extension of tumor to the lateral ventricle, the neoplasm
did show a subtle T1 hyperintensity of the involved gray
matter, a possible clue to the correct radiologic diagnosis.
However, T1 hyperintensity may also be seen in the setting
of encephalomalacia as an area of laminar necrosis. Grossly
and microscopically, the resected lesion was principally com-
posed of numerous small cysts, explaining the predominant
hypointense FLAIR signal. Indeed, previously reported par-
tially cystic angiocentric gliomas showed T2 hyperintensity
with corresponding hypointense signal on FLAIR [4,5] ; the
case reported by Kundu and colleagues was also originally
interpreted as encephalomalacia. The majority of reported
angiocentric gliomas have followed a benign course, and our
patient’s lesion had been stable for at least 17 years; however,
rare cases have been high-grade at presentation or progressed
to a higher-grade glioma [6,7] . 

In summary, we have described a case in which the
radiologic findings of angiocentric glioma mimicked en-
cephalomalacia. This is the second report of a largely cystic
angiocentric glioma being radiologically misinterpreted as
encephalomalacia. Although angiocentric gliomas are rare
neoplasms, these lesions should be included in the differ-
ential diagnosis for a partially cystic cortical lesion with
predominant FLAIR hypointense signal. 

R E F E R E N C E S  

[1] Lellouch-Tubiana A , Boddaert N , Bourgeois M ,
et al. Angiocentric neuroepithelial tumor (ANET): a new 

epilepsy-related clinicopathological entity with distinctive 
MRI. Brain Pathol 2005;15:281–6 .

[2] Wang M , Tihan T , Rojiani AM , et al. Monomorphous 
angiocentric glioma: a distinctive epileptogenic neoplasm 

with features of infiltrating astrocytoma and ependymoma. J 
Neuropathol Exp Neurol 2005;64:875–81 .

[3] Brat DJ , Scheithauer BW , Fuller GN , Tihan T . Newly codified 

glial neoplasms of the 2007 WHO classification of tumors of 
the central nervous system: angiocentric glioma, pilomyxoid 
astrocytoma and pituicytoma. Brain Pathol 2007;17:319–24 .

[4] Kundu S , Alhilali L , Nguyen L , Fakhran S . Angioglioma 
misdiagnosed as encephalomalacia on magnetic resonance 
imaging for over a decade. J Comput Assist Tomogr 
2014;38:485–7 .

[5] Cheng S , Lu Y , Shangchen X , et al. Cystoid angiocentric 
glioma: a case report and literature review. J Radiol Case Rep 

2015;9:1–9 .
[6] Aguilar HN , Hung RW , Mehta V , Kotylak T . Imaging 

characteristics of an unusual high-grade angiocentric glioma: 
a case report and review of the literature. J Radiol Case Rep 

2012;6:1–10 .
[7] McCracken JA , Gonzales MF , Phal PM , Drummond KJ . 

Angiocentric glioma transformed into anaplastic 
ependymoma: review of the evidence for malignant potential. 
J Clin Neurosci 2016;34:47–52 .

http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0001
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0002
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0003
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0004
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0005
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0006
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0007
http://refhub.elsevier.com/S1930-0433(19)30059-7/sbref0007

	Angiocentric glioma mimicking encephalomalacia
	 Introduction
	 Case report
	 Discussion
	 References


