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Background andiPurpose

G

Angiocentgigigligmas (AGs) are epileptogenic low-grade gliomas in young patients. We aimed

S

to investigate theMRI findings of AGs and systematically review previous publications and

three new€ases.

Methods

dlf

We searche ed, Elsevier's abstract and citation database, and Embase databases and

)

included 50 patients with pathologically proven AGs with analyzable preoperative MRI

T

O

including t atients from our institution and 47 patients from 38 publications (median age,

13 years [r. ¥2—83 years]; 35 men). Two board-certified radiologists reviewed all images.

The relai ipssbetween seizure/epilepsy history and MRI findings were statistically

{

analyzed. 1, clinical and imaging differences were evaluated between supratentorial

U

and brainstem S.

A
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Results

Intratumor. eighted high-intensity areas, stalk-like signs, and regional brain
parencla/mw y were observed in 23/50 (46.0%), 10/50 (20.0%), and 14/50 (28.0%)
patients, r ly. Intratumoral T1-weighted high-intensity areas were observed
significant ¢ frequently in patients with stalk-like signs (positive, 9/10 vs. negative,
14/40, pZmand regional atrophy (13/14 vs. 10/36, p=0.0001). There were significant
relationsh:een the length of seizure/epilepsy history and presence of intratumoral
T1-weigh igh-intensity area (median 3 years vs. 0.5 years, p=0.0021), stalk-like sign

(13.5 vs. Bye 0.0001), and regional atrophy (14 vs. 0.5 years, p<0.0001). Patients with

=11

brainste n = 7) did not have a seizure/epilepsy history and were significantly younger

than th ratentorial AGs (median, 5 vs. 13 years, p<0.0001, respectively).

Intratumoral T1-weighted high-intensity areas, stalk-like signs, regional brain atrophy were

-

frequent imaging features in AG. We also found that affected age was different between

supratentorial and brainstem AGs.

Conclusi

Al
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Introduction

Angiocentrigggliomas (AGs) are rare tumors of the central nervous system (CNS) that tend to
'ttht'l ficial regi f tients. AG first ized
occur in the supratentorial superficial regions of young patients s were first recognized as
distinct Whalth Organization (WHO) grade 1 tumors owing to their indolent nature in
the 2007 \@ssiﬁcation of CNS tumors.' Recently revised WHO classification of CNS

tumors in mlssiﬁed AG as one of the “Pediatric-type diffuse low-grade gliomas”.?

-

Clinically, patients with AGs often present with pharmacoresistant seizures/epilepsies
because Ag to be superficially located. Seizures/epilepsies improve in most cases
where covmsection is performed.” Radiologically, two characteristic features of AGs
have been rep —high intensity on T1-weighted imaging (T1WI) and stalk-like
T2-weighted imaging (T2WI)/fluid-attenuated inverted recovery (FLAIR) high-intensity
lesions ex%o the ventricle.” However, the frequency of these MRI findings is
unknown,oeral authors have reported cases without these “pathognomonic”

features. -

se of this systematic review was to investigate the frequency of different

uth

MRI findin Gs and to explore the yet unidentified features that may be characteristic.

A
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To the best of our knowledge, this systematic review presents the largest cohort (n = 50) with

{

analyza ages, including three new cases from our hospital.

UScrip

Methods

Study selecti

We searc:/led, Elsevier's abstract and citation database (SCOPUS), and Embase

databases

d

following search terms on July 6, 2021, without any language or date

limits:

e (angiocentric glioma) AND ((radiology) OR (neuroradiology) OR (imaging) OR

[

(magaetic resonance) OR (MRI)) for PubMed

iocentric AND glioma) AND ((radiology) OR (neuroradiology) OR

§

WR (magnetic AND resonance) OR (MRI))) for SCOPUS

U

e an ¢ AND glioma AND ((radiology OR neuroradiology OR imaging) OR

tic AND resonance) OR MRI) for Embase

A
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Publications were considered eligible if they included all of the following criteria:

. Thdere pathologically proven AGs.

o Prd@peratRc T1WI (either pre-contrast or post-contrast enhanced) and T2WI or

F!.@ages were available.

e« E tight’s demographic data were available.

S

Exclusion criterigh was as follows:

3

t was unavailable.

ah

nglish references were translated into English using Google Translate

M

( www.traxslate. google.com) and reviewed. We also obtained our institutional review board

exemptior@inclusion of three unpublished cases with pathologically proven AGs with

preopeMﬁmages from our hospital. Data were acquired in compliance with all

applicablﬁ ealtb]nsurance Portability and Accountability Act regulations.

Thmwas performed according to the Preferred Reporting Items for Systematic

«Lﬁl leta-Analyses (PRISMA) 2020 statement.”’
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Two bdard=@eFied radiologists independently reviewed all studies and MR images of the

eligible ex@hen discrepancies arose between the two reviewers, another board-certified

radiologismue tiebreaker decisions.

Collected !ata
The follom were collected:

Demo graphiE

. Paﬂmge at diagnosis
O
CliniCac
—
s

. complaint

. %ﬂepsy history
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Treatment strategy
. Redafter complete resection
o PcHEABFERvcen the initial surgery and tumor recurrence

e Sufivival status

SCr

NUsS

-wp/duration

Imaging

or size, laterality, and region

—
[=1
a

gin status

Y

t of both cortex and subcortex

f

ponent: defined as a non-enhancing component with a cerebrospinal

O

igh intensity on T2WI and low intensity on TIWI.

h

, IR, and T1WTI signal intensity of non-cystoid and cystoid components:

{

sities were compared with the cortices on each sequence.

3

t enhancement pattern

A
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Diffusion restriction: Mean apparent diffusion coefficient was calculated in the three

M our hospital in a single slice while avoiding cystoid component.

Massive surrounding edema: determined when the area of the edema was equal to or
H

larﬁ the tumor size.

. Stmign: defined as T2WI or FLAIR hyperintensity that tapers toward the

latﬁricle

. Atﬂ the brain parenchyma near the tumor: We assumed that atrophy can occur
in ih parenchyma near AGs due to the epileptogenic nature of the tumor as is

ith low-grade epilepsy associated tumors by Al-Hajri et al.'

. scopy findings

[

o Penfinss RI findings

ho

The description of each study was extracted with respect to the presence or absence of

t

contrast enhanceient on post-enhanced TIWIL. In cases with high intensity on post-contrast

TIWL w authors of each study stated that there was no contrast enhancement,
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intratumoral pre-enhanced T1WTI high intensity was considered present without analyzable

pre-enhMI images. When the signal intensity was not as hyperintense as vessels and

)

subcutaneous fat, the tumors were deemed not to be enhanced on post-contrast T1WI without
N

pre-enhanced T1WI images.

SCI

Risk of bi ment

U

We emplEol to evaluate the methodological quality of case reports and case series

proposed md et al."' This tool comprises eight signaling questions in four domains:

selectiﬁment, causality, and reporting.

S tatisticalhs

The freque high intensity on T1WI was compared between the presence and absence of

the stalSand atrophy of the tumor site using Fisher’s exact tests. Age at diagnosis

was compjeen patients with supratentorial AGs and brainstem AGs using the Mann—

Whitneg evaluate the relationship between seizure history and AG characteristic

This article is protected by copyright. All rights reserved.
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MRI findings, we performed Mann—Whitney U-tests, comparing the period since the

initiatioﬁe/ epilepsy between the presence and absence of intratumoral T1WI

high-intenQalk-like sign, and atrophy of the surrounding brain parenchyma of the
N

tumor, resw. Family wise error-corrected two-sided P values <0.05 using Bonferroni’s

method w@ke con§idered statistically significant. All statistical analyses were performed using

*

R softwar sign 4.0.0; R Foundation for Statistical Computing, Vienna, Austria).

Results

dNuUs

Study

A databash using PubMed, SCOPUS, and Embase identified 501 abstracts. We

O

screened t Its according to the PRISMA 2020 guideline’ and narrowed them down to

78 potenti!i; eligible studies by removing duplications, irrelevant studies by title and

abstract s!eenini, and studies where full text was unavailable. After excluding an additional

40 studies n the exclusion criteria, 38 studies with 47 patients with AGs satisfied the

4-8,12-42

criteria systematic review. In six studies, cases that did not meet the criteria

This article is protected by copyright. All rights reserved.
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21,30,34,

4 . . . . . .
were excluded.™ 3839 The study selection process is summarized in the flow diagram in

Figure Mies in this systematic review were conducted between 2007 and 2020. In

addition, ‘Q three unpublished patients with AGs from our hospital (Table 1),
N

resulting 1 study cohort of 50 patients.

SCE

Risk of bi ment

U

As we ext ta from case-based studies, where the selection method was rarely

N

mentione n bias may have been introduced. Tumor size was available in only 21/50

d

cases 0 atment strategy and outcomes were ascertained in 48/50 (96.0%) and

41/50 (8 atients, respectively. The follow-up duration of the patients varied from 2

M

months to 7 years. Since we evaluated the cases with preoperative MR images, our research

[

can be rep y other investigators.

O

tn

Demographic and clinical data

AU
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The demographic and clinical data of 50 patients are summarized in Table 2. The median age

at diang3 years (range, 2-83 years). Patients 10-19 years of age (22/50, 44.0%),

followed Qier 10 years (17/50, 35.0%), were mainly affected; however, 11/50

N
patients (Mere over 20 years old (20-29 years, 6/50 [12.0%]; 30—39 years, 1/50

[2.0%]; 4@rs, 3/50 [6.0%], and an 83-year-old man). Male patients (35/50, 70.0%)

were morthy affected than female patients (14/50, 28.0%; the sex of one patient was

not mentioned40)s

lgrity of patients (36/50, 72.0%) had a history of seizure or epilepsy of 1 to

35 years. @he patients with brainstem AG had seizure/epilepsy history, but they

17,18 17 Lo 18
" recurrent pneumonia, ' double vision, © irregular

presented™magh facial weakness (case 1),

gait,* e with vomiting.'®** Surgery alone (39/48, 81.3%) was the most

commonlWed treatment strategy, and the incidence of tumor recurrence after complete

resection (2/29, 6.9%).

th

Neuroima

U

A
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The neuroimaging findings are summarized in Table 3. In seven patients, AGs were located
in the bM//SO, 14.0%; pons, n = 3 [16, 17]; midbrain, n = 2;'**? pons and medulla, n

=1 (case Q; pons and cerebellum, n = 135). Most tumors involved both cortical and

N
subcorticam}9/50, 78.0%), followed by brainstem (7/50, 14.0%), subcortical area alone

(2/50, 4.0@86 (1/50, 2.0%), and thalamus (1/50, 2.0%). Cystoid components were
observed wpatients (56.0%). Contrast enhancement was observed in 11/42 patients
(26.8%); notablyiyrainstem AGs were not enhanced (0/7 patients, 0%). Intratumoral TIWI
high-inter@, stalk-like sign, and atrophy of the brain parenchyma near the tumor were
observed m(%.O%), 10/50 (20.0%), and 14/50 (28.0%) patients, respectively. Three
patient ed to have adjacent focal cortical dysplasia (FCD), including two patients
with in, oral T1WI high-intensity areas, stalk-like signs, and atrophy of the surrounding
brain pareﬁa.25 3 Perfusion MRI was performed in only one study,'* in which elevated
cerebral b®w and volume were observed on dynamic susceptibility contrast perfusion
MRI. Ortroscopy, decreased levels of N-acetyl aspartate, elevated creatine and
choline, a¥ lact’e peaks were observed in 4/4 (100%), 2/4 (50.0%), and 2/4 (50.0%)
patients, respEly. The MRI findings of the three patients from our hospital are shown in

Figures

This article is protected by copyright. All rights reserved.
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Statistical d

The redllt"aFeS@ nmarized in the Table 4. Intratumoral T1WI high-intensity areas were
observed signifigantly more frequently in cases with stalk-like signs (positive, 9/10 vs.
negative, L4/4@mp = 0.0031) and atrophy of the surrounding brain parenchyma of the tumor

(positive, . 10/36, p = 0.0001). Age at diagnosis was significantly lower in patients

USGCI

with brainstem AGs (median, 5 years [range, 2—7 years]) than in those with supratentorial

n

AGs (medidf, ears [range, 2—83 years], p<0.0001). Significant relationships were

d

observed the length of seizure/epilepsy and the presence of intratumoral T1WI

high-intensity (median, 3 years [range, <1-35 years] vs. absent, 0.5 [<I-10], p =

W

0.0021), stalk-like sign (13.5 years [<1-35] vs. 1 year [<1-14], p < 0.0001), and atrophy of

T

the surrou ain parenchyma of the tumor (14 years [1-35] vs. 0.5 [0-10], p < 0.0001).

Discus

utho

In this sys review of 50 patients with AGs, we found that AGs were most frequent in

the su ial regions (43/50, 86.0%), with frequent involvement of both cortical and

A
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subcortical regions (39/50, 78.0%), and that patients under 20 years of age were the most

affectem.o%). The majority of the patients had a seizure/epilepsy history (36/50,

72.0%) WQ of lengths (median, 2 years; range, <1-35 years). Other than these

N E—
previouslm features, we found the incidence of the characteristic neuroimaging

features, ifigluding intratumoral T1WI high-intensity area (23/50, 46.0%), stalk-like sign

x

(10/50, 2080%), ald atrophy of the surrounding brain parenchyma of the tumor (14/50,

S

28.0%). Furthernipre, several unidentified clinical and imaging correlations, such as the

u

strong reldfionship between the length of seizure/epilepsy history and the presence of the

N

aforemen RI findings, and that age at diagnosis was significantly lower in patients

d

with b s than in those with supratentorial AGs. To the best of our knowledge, this

is the 1 systematic review of neuroimaging findings in AGs.

or M

ften have a long history of intractable seizures or epilepsy prior to surgical

resecti ical resection is the mainstay treatment strategy, and the majority of AG cases

th

are curabl plete resection.” On the other hand, we found that patients with brainstem

17,18,32,35

U

AGs did not havea history of seizure or epilepsy (n = 7). This discrepancy indicates

A

that the e enesis of AG may be caused by its frequent location involving the cortex,

This article is protected by copyright. All rights reserved.
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not by its histopathological profile. There was also a significant difference in the age at

diagnosM patients with supratentorial and brainstem AGs (median, 13 years vs. 5

years, p <Qpectively). We suspect that patients with brainstem AGs were more
N

E

likely to p ith symptoms that required brain imaging, such as cranial nerve palsy and

intracrani@ension. To clarify this hypothesis, further studies with more cases of

brainstemwnecessary.
‘\%ging features of AGs, such as high intensity on T1WI, non-enhancement,

superﬁciamu, and stalk-like sign on T2ZWI/FLAIR images have been noted in previous

studies;**"~" ’ however, information on the frequency of each finding has been limited.
In this study, we demonstrated the frequency of each neuroimaging finding. For example, the
well—knowﬁike sign was found not to be frequent (10/50, 20.0%). Contrast

enhancem observed in more than one-fourth of patients (11/41, 26.8%), even though

AGs a considered to have no contrast enhancement.

-
This article is protected by copyright. All rights reserved.

17



Intratumoral T1WI high-intensity areas were significantly more common in patients

with reM)hy and stalk-like signs. The length of seizure/epilepsy history was

signiﬁcanQ\ patients with intratumoral T1WI high-intensity areas, stalk-like signs,
I I

and regiormhy. These findings suggest that T1WI high-intensity areas in AGs may
reflect sorig chraflic process, although we were not able to confirm the correlation with

pathologidal gs in the literature and our own cases.® Regarding the stalk-like sign, we

HE

assume that it reflects several different pathologies, such as tumor infiltration along with the

vessels exending from near the brain surface toward the ventricle, peritumoral gliosis caused

£

by long-s umor existence or seizure-induced oxidative stress, and coexisting FCD, as

d

is the ¢ lymorphous low-grade neuroepithelial tumor of the young.*® Indeed, the

25,43

coexis of AG and FCD was pathologically proven in three cases, including two

M

cases withestalk-like signs. FCD may cause longstanding seizure/epilepsy, and conversely, a

£

long seiz @ psy history may cause regional atrophy and brain parenchymal degeneration

around th The longstanding presence of AG also explains the high incidence of

g

tumor-ass@ciatedgeizure/epilepsy-induced brain atrophy and stalk-like tumor extension.

t

Further studies wilth a radiology-pathology correlation may help elucidate the pathological

U

backgro e imaging findings.

A
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Th e some limitations to this study. First, the number of patients was small,
althouggl this stu Y presented the largest cohort of AGs with analyzable neuroimaging
findings. hneuroimaging findings were evaluated using limited images attached to
each articlqu)t by serial images. However, to mitigate the risk of inappropriate
assessmenmrformed a imaging investigation with the help of three board-certified
radiologiSJ, there was a uncertainty about the presence/absence of some signs in the
missing sets of images in the literature cases. This may have introduced the bias on the

o7
frequency %f ea&h imaging finding. Fourth, there were missing data due to the heterogeneity

of the 2&65, including tumor size and findings of advanced MRI sequences, such
as per nd MR spectroscopy. Further studies using these advanced sequences are
required. L

Conclusion

AGs are epileptogenic low-grade gliomas that frequently occur in superficial supratentorial

regionsg nts under 20 years of age. Brainstem AGs were observed in younger patients

This article is protected by copyright. All rights reserved.
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and did not cause seizures or epilepsy. Characteristic intratumoral T1WI high-intensity,
stalk-liMd atrophy of the surrounding brain parenchyma may be induced by the

indolent nQrs and associated longstanding seizure/epilepsy and/or coexisting FCD
N

[

and gliosi
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Tables

Table 1. hic, clinical, and imaging data of the three patients with angiocentric

SCr

gliomas 1 pital

U

1 2 3
Agefdt diagnosis (years) 2 43 10
Demograp
Male Male Male
&
e/epilepsy No Yes Yes
Clinical
izwre/epilepsy started (years) 8 10
data
No
Yes Yes
(biopsy-proven)
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Chemotherapy Yes No No
Wirence, period (from surgery) No No
|
Patient status Survive Survive |Survive
ollow up duration (month) 39 72 38
: anteroposterior X transverse X
38x40x41 8x9x10 |24x28x21
Middle Left Left
Frontal |Occipital
data Tumor site Pons, Medulla
lobe lobe
umor margin Well Well Well
ement of both cortex and subcortex Yes Yes

<
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Massive surrounding edema (> tumor size) No No No
Solid Cystoid [Solid
T2-weighted image (compared
High High High
with cortex)
Fluid-attenuated inversion
High &
recovery image (compared with  |High High
Low
cortex)
T1-weighted image (compared High &
Low Low
with cortex) Low
ent diffusion coefficient (10°mm?/s) 1.6 1.04 1.34
-like sign No Yes Yes
hy of the brain parenchyma near the tumor|
No Yes No
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Contrast enhancement No No

C

Nodular

P

Table 2. DEmographic and clinical information of the 50 patients with angiocentric gliomas

Demograpp
Median awnosis (years [range]) 13 [2-83]

Male = 35, Female = 14, Not described

dl

Clinical

Seizure/eISepsy 36/50 (72.0%)

Median leDseizure/epilepsy history (years

[range])*

2 [<1-35]

th

Treatment strate

Ll

A
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Surgery alone 39/48 (81.3%)

Surgery mmn 1/48 (2.1%)

N
Surgery 8d chemotherapy 2/48 (4.2%)
Chemotherapy alone 3/48 (6.3%)
Chemotherapy and radiation 1/48 (2.1%)

Follow uc 1/48 (2.1%)
Recurrencmomplete resection 2/29 (6.9%)

2 Survive = 40/41 (97.6%), Death = 1/41

Patient status

s (2.4%)

Follow uan (median [range]) (41 patients) 16 months [2—84]

*The | Iculated by subtracting the age of seizure/epilepsy onset from age at

diagnosis. The lefigth of the patients presenting with their first episode of seizure/epilepsy

was caqzero (6 cases). Cases without a specific history length were excluded from
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the calculation (7 cases).

cript

S

Table 3. igaging characteristics of the 50 patients with angiocentric gliomas

Parameters

Size (medi 1) (21 tumors)* 26 mm [10-70]

anu

Laterality

Right 14/50 (28.0%)

hor M

Left 28/50 (56.0%)
Middle ] 7/50 (14.0%)
Diffuse : 1/50 (2.0%)

A
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Location

{

Frontal lo

[ |
Parietal 1ake

Temporal 10

Insula

Basal gan!

dnusScC

Corpus callosu

Brain

Involveme

or

Cystoid co

th

T2-weighted imaging signal intensity

A

cortex and subcortex

22/50 (44.0%)

10/50 (20.0%)

15/50 (30.0%)

4/50 (8.0%)

4/50 (8.0%)

2/50 (4.0%)

7/50 (14.0%)

39/50 (78.0%)

28/50 (56.0%)

Non-cystoid component Cystoid component
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High intensity

{

Isointensi

Fluid-atten@ated inversion recovery signal intensity

High intensi

SC

Isointensity

U

i

Low inte

d

T1-weighted imaging signal intensity

M

High i

Isointensi

or

Low inte

th

High and Iso-intensity

U

A

30/32 (93.8%)

2/32 (6.2%)

27/29 (93.1%)

2/29 (6.9%)

25/25 (100%)

Non-cystoid component Cystoid component

2/16 (12.5%)

14/16 (87.5%)

Non-cystoid component Cystoid component

15/40 (37.5%)

4/40 (10.0%)

13/40 (32.5%)

1/40 (2.5%)

4/28 (14.3%)

1/28 (3.6%)

23/28 (82.1%)
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High and low intensity 5/40 (12.5%)

T

Iso- and 1 ity 2/40 (5.0%)

I
Intratumoral T1-weighted imaging high-intensity area 23/50 (46.0%)

Massive su%g edema (>tumor size) 10/50 (20.0%)

Stalk-like sign 10/50 (20.0%)

[

UuS

Atrophy o@unding brain parenchyma of the
14/50 (28.0%)
tumor m
ContrasEnt
Any ! 11/41 (26.8%)
Homogeno 1/41 (2.4%)
Heterow 5/41 (12.2%)
Nodular : 2/41 (4.9%)

A

This article is protected by copyright. All rights reserved.

36



Rim 2/41 (4.9%)

{

Scarce Q 1/41 (2.4%)
H I
Diffusion r@striction 1/8 (12.5%)

* In cases where measurements in multiple directions were performed, the maximum value

SO

was used for the calculation of the tumor diameter.

Manu

Table analyses of clinical and imaging findings

Relationshen MRI Intratumoral TIWI
P-value
findings high-intensity area
Stalk-like Ii gn 3
Positive : 9/10 (900%) 0.0031* (Fisher's exact

A
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Negative (n = 40) 14/40 (35.0%) test)

Atrophy omnding brain

{

parenchymasefsthe tumor
.. ( _ > o
Positive 14 13/14 (92.9%) 0.0001* (Fisher's exact
test
Negativemﬁ 10/36 (27.8%) est)
Age at diagnosis (median years
Tumor lomz 50) P-value
[range])
SupratEiocentric glioma
13 [2-83]
(m=43) Q___ <0.0001*
. o (Mann-Whitney U test)
Brainstem entric glioma (n
51[2-7]

=7)

Auth
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MRI findings in patients with Seizure/epilepsy history length

seizureMstory (n=29) (median years [range])**

P-value

— Q)

Intratumso saisislsbi] high-intensity

area b
Positive w 3 [<1-35]
Negativg 0.25 [<1-10]
C
Stalk-like m
PositiE 13.5 [<1-35]
Negative (n = 21) 1 [<1-14]
-
Atrophy ounding brain
parenclﬂoe tumor
Positive g 14 [1-35]

Au

0.0021* (Mann-Whitney

U-test)

<0.0001*

(Mann-Whitney U-test)

<0.0001*
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Negative (n = 20) 0.5 [<1-10] (Mann-Whitney U-test)

* Statistic&iﬁcant

N . . .
**The length was calculated by subtracting the age of seizure/epilepsy onset from age at

diagnosis.@for the patients who presented with the first episode of seizure/epilepsy was

calculatedfds Z€rO\(n = 6). Cases without mentioning the specific history length were excluded

S

from the ¢ n(n=7).

U

n, numberg{ TIWI, T1-weighted image

g

Figure le

d

Author M
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] [ Screening ] [ Identification ]

Eligibility

Identification of studies via databases and registers

Records identified through
database scarching
PubMed, SCOPUS, Embase
n=3501)

Records removed belore screening:

Duplication (n = 138)

I

Records screened
(n=363)

Records excluded (n =279}

Full-text unavailable (n = 6)

Full-text articles
assessed for eligibility

(n—78)

¥

Full-text articles excluded (n — 40)
No MRI images of angiocentric
glioma (n = 32)
Fither T1-weighted imaging or T2-
weighted imaging/ Fluid-attenuated
inversion recovery images was not

available {n = §)

[ Included ] [

Fig 1

SCOPUS &er‘s abstract and citation database. n, number

Studies included in review

{n=238)

of study identification

Auth
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Fig 2 Brainstem angiocentric glioma in a 2-year-old boy presenting with right facial

weakness E MRI shows a 38 x 40 x 41 mm mass in the pontomedullary region (a~h,

arrows). The tumor shows high intensity on T2-weighted image (a) and fluid-attenuated

L

inversion r image (b), low intensity on T1-weighted image (c) without contrast
enhancement (d). T2*-weighted image does not show intratumoral calcification or
hemo - Diffusion restriction is not observed with the mean apparent diffusion
coefficien £1.60 x 10°mm?/s (f, ). Fat-suppressed coronal T2-weighted image

shows inﬁl{growth of the tumor with an ill-defined margin (h).
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Fig 3 Suprate al angiocentric glioma in a 43-year-old male presenting with refractory

focal epileps ich started 35 years prior (case 2). MRI shows a 8 X 9 x 10 mm mass in the

left frontal lobe (white arrows). The tumor contains a cystic area that is hyperintense on

T2-weighten%age (a) and hypointense on fluid-attenuated inversion recovery image (b).

The stalk-@ (a, dotted lines) with focal atrophy of the surrounding brain parenchyma

are obs£2-weighted coronal image. The rim of the tumor shows high intensity on
-

pre-contrzjced T1-weighted image (c, white arrowhead). No contrast enhancement is

observed (d). Difffusion restriction is not observed with the mean apparent diffusion

coefﬁ04 1.04 x 10 mm?/s (not shown). Hematoxylin and eosin sections of the
This article is protected by copyright. All rights reserved.
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tumor demonstrate monomorphic low-grade glial cells with an angiocentric growth pattern (e,
black aw 40x%) and extensive infiltration along blood vessels (f, black arrow; 10x).

No calciﬁQemosiderin-laden macrophages are observed. The main imaging
N

]

features a ented in the illustration: the tumor (white arrow), the stalk-like sign (dotted

C

lines), foc@l atrophy (black arrowheads), and intratumoral T1-weighted high intensity (white

arrowhea )

S

Author Manu
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L

Fig 4 Supr. ial angiocentric glioma in a 10-year-old male presenting with the first

episode of epilepsy (case 3). The tumor shows high intensity on fat-suppressed T2-weighted
image -attenuated inversion recovery image (not shown) and low intensity on

Tl-weighge (b). The stalk-like sign is observed without evidence of atrophy in the

surroundin parenchyma (a, dotted lines). Diffusion restriction is not observed with the
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mean apparent diffusion coefficient value of 1.34 x 10°mm?/s (d, ¢). Nodular enhancement is

{

observe st-contrast sagittal T1-weighted image (c, f, thick arrows).

Author Manuscrip
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