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Abstract

Backg urpose

[

Diffuse hcfi ic gliomas, H3 G34-mutant (DHGs-G34m) are newly recognized malignant

brain tum¢ @ cterized by histone gene mutations. However, the neuroradiologic

characteri§fics of these tumors require elucidation. We reviewed the demographic, clinical, and

g

neurora features of DHGs-G34m.

{
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H
Methods Q

Data wétc"esaered using a database search in MEDLINE, SCOPUS, and Google Scholar in
June 2021 @ assessing pathologically proven DHGs-G34m with each patient’s
informati(m:uroradiological findings were included. After screening and reviewing 332
abstracts, ﬁes including 56 cases met the criteria. We also added the findings for three
patients evaluated in our hospital. Two board-certified radiologists reviewed all demographic,

clinical, a radiological findings of each study. One board-certified pathologist

dl

reviewed alipatl®logical data of each study. Kaplan—Meier analyses with log-rank tests were

performed to cOfpare the survival between patients with different tumor margin

V

characteristics (well-delineated and ill-defined).

Results

or

The medi t age at diagnosis was 19 years (range, 6—66 years), and 31/59 patients

§

(52.5%M. Supratentorial tumors were observed in all patients (59/59, 100%).
Frequent contactsrith leptomeninges (92.3%) and ependymal regions (87.5%) was observed.

The 1- ar survival rates after initial surgery were 66.7% and 40.0%, respectively.
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DHGs-G34m with ill-defined and well-delineated margins showed significant differences in

I

surviva -

P

C onclugions

DHGs-G34# oBgur most often in the supratentorial regions of adolescents. Prognosis varies

Gl

among pat valuation of tumor margins may provide prognostic value.

S

Author Manu
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Introduction

Diffuse herai ric gliomas, H3 G34-mutant (DHGs-G34m) are newly recognized malignant
brain tumors that were identified as a result of recent advances in genetic analysis. These

H
tumors are%erized by recurrent mutations in the histone gene H3F3A (H3.3), resulting in

the substitgglycine at position 34 with arginine or valine (G34R/V)."* DHGs-G34m are

S

most frequ cated in the cerebral hemispheres, especially in the frontoparietal lobes.

3

They com ffect pediatric and young adult patients.

Histopa ally, DHGs-G34m present as diffusely infiltrating gliomas with astrocytic

adll

differentia anaplastic features, including mitotic activity, microvascular proliferation,

and/or necrosi ccording to the Consortium to Inform Molecular and Practical Approaches

\

to CNS Tumor Taxonomy working group in Utrecht, DHGs-G34m were suggested to be listed

in the 202 Health Organization (WHO) classification of tumors of the central nervous

Of

system as t entity from the established types of isocitrate dehydrogenase

(IDH)-@d IDH-mutant gliomas, including diffuse midline glioma, H3
K27M-m ’ Recently published 2021 WHO classification recognized DHG-G34m as a
distinct rade 4 tumor.”

A
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Since DHG-G34m is a recently established entity, knowledge of the neuroradiologic

imagian this tumor is relatively limited. To our knowledge, this study is the largest

systemati&ate on the neuroradiologic features of DHGs-G34m. The purpose of this
N

study is to ize the demographic and clinical data of the patients and the neuroradiologic

[

imaging féaturesdf DHGs-G34m to identify clinically relevant characteristics.

Methods

NUSC

Study sele,

d

We se EDLINE via PubMed, SCOPUS, and Google Scholar databases using the

follow

M

rms on June 19th, 2021 without any language or date limits:

[

(“(a3xemand (“neuroradiology” or “radiology” or “imaging” or “computed

=+
o
O
U

% > or “magnetic resonance” or “CT” or “MRI”) for MEDLINE and Google

w2
(@)

lar

{

. (“ﬁd (“neuroradiology” or “radiology” or “imaging” or “computed
tomogr; ” or “magnetic resonance” or “CT” or “MRI”) within the “MEDICINE” or
“N CIENCE” subcategories for SCOPUS
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Publications were considered eligible if they included all of the following criteria:

1. Mwas a pathologically proven diffuse hemispheric glioma, H3 G34-mutant

w1 glioblastoma-like, anaplastic astrocytoma-like, or primitive

H
ne@iroectodermal tumor (PNET)-like histological features.

2. Tu ation was described.

SO

3. Radiological findings on either CT or MRI were described, or images were provided in

nu

Exclusion criteria,were as follows:

ad

tient-specific information and presenting with only integrated information

conference proceedings only without a peer reviewed full-fledged

Im
=
o
=

pu

O

Additiona tudies cited by each relevant study were also reviewed for eligibility.

tained institutional review board exemption for including three unpublished

th

cases wit gically proven DHGs-G34m and their preoperative CT or MRI findings

U

obtained at pital. Data were acquired in compliance with all applicable Health

A
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Insurance Portability and Accountability Act regulations. This study was performed in

L

accorda e Preferred Reporting Items for Systematic Reviews and Meta-Analyses

2020 stat

Crip

Data ana

S

Two board-certifged radiologists with 9 and 13 years of experience in neuroradiology reviewed

U

all image ensus. We collected demographic and clinical data, including patient age

§

and sex at is, presenting complaints, surgical procedure, chemotherapy regimen (dose,

d

if appl iation therapy (dose, if applicable), recurrence after gross total resection, the

period b gross total resection and recurrence, and overall survival after the initial

1

treatment. As for the frequency of each finding, the denominator was counted if the finding was

[

mentioned 4 anuscript or could be evaluated from figures or tables in the collected

studies. W e was no description of each finding (e.g., treatment method), it was not

n

t

included 1n the ominator or numerator.

ong ra@iological findings, we evaluated the following parameters:

U

size, location, and margin (ill-defined or well-delineated)

A
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Main morphology (infiltrating, round/oval, or exophytic)

. Preﬁmnttumor attenuation on CT

Pr&@&EERAnt tumor signal intensities on T2-weighted images, T1-weighted images, and

ﬂu@;ated inversion recovery (FLAIR) images

o Enffan@enient pattern on gadolinium-enhanced MRI (homogeneous, ring, patchy,

$

nodular, Reterogeneous, minimal, or none)

U

o Diffusion restriction and apparent diffusion coefficient value when available

)

ions: considered positive if observed in the figures or mentioned in the

Ma

o Intratumoral hemorrhage: considered positive if the tumor showed high intensity on

[

fat-s essed T1-weighted images or hypointensity with a blooming effect on

O

ted images or susceptibility-weighted imaging or if this finding was

in the manuscript

th

o Intratumomal calcification: determined on CT if it was not mentioned in the manuscript

Ul

decrotic change

° =V

A
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Dural attachment: considered positive if clearly observed in the figures or mentioned in

Mwsript.

Leptomeningeal contact: considered positive when dural or pial thickening or
] h g p P g

enhnt was present at the point of contact with the tumor on MRI or mentioned in

C

th cript.

contact: considered positive when the tumor appeared to protrude into the

Us

ventricles on MRI or mentioned in the manuscript.

scopy findings (presence or absence of increased choline/ N-acetyl

an

AA) ratio and lipid/lactate peak)

RI findings (elevated or not)

r M

An, of pathological data in the literature was performed by a board-certified

pathol ogistwi years of experience in neuropathology. The pathologist evaluated the

{

descriptio gures related to the pathological features of each tumor in all included

U

studies.

A
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{

Statistical

(5

S

Log-rafik tests were performed for Kaplan—Meier curve comparisons of survival in relation to

[

the margin characteristics (well-delineated and ill-defined), necrotic/cystic changes (presence

ol

and absence

A

, and the histologic phenotypes. Two-sided P-values < 0.05 were considered

Q

statisticall cant. Statistical analyses were performed using R software (version 4.0.0; R

U

Foundation for Statistical Computing, Vienna, Austria).

Result

Man

Study selection

A total of 332 abstracts were screened, of which 53 potentially eligible articles were selected

Ol

for further . After excluding 41 articles and including one article extracted from the

N

citatio each relevant article (no case with pathologically proven DHG-G34m, 25

{

articles; n gical findings or images (14 articles); insufficient patient-specific

U

information (2 aagicles)), 12 articles met the selection criteria for the systematic review.' 16

A
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The year of publication of the selected articles ranged from 2017 to 2021. With the additional

[

three cal ur hospital, the final study cohort included 59 cases of DHG-G34m.

arip

Demograp#fic

Patient defhogfaphics are summarized in Table 1. The median patient age at diagnosis was 19

S

years (range, 6—0@ years), and 31/59 (52.5%) patients were male. The majority of patients were

Ul

between 1 rs of age (26/51 [51.0%]), followed by those aged 20-29 years (12/51

£

[23.5%]) m9 years (7/51 [13.7%]). The ages of eight patients in one study were not
included 4 culation because that study did not include information regarding the age of
each patj provided data for the number of men and women (2 men and 6 women),”
which enabled us to determine the sex distribution for the entire population of 59 patients.
Clinical 4dings

R

Clinical d mmarized in Table 1. The most frequent presenting complaint was raised
intracranial presg@ire symptoms including headache, nausea, vomiting, and blurred vision
(19/33,4110wed by focal deficits (9/33, 27.3%) and seizures (7/33, 21.2%). Most
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patients were treated with surgical resection and adjuvant chemoradiotherapy. Among
chemotMmens, temozolomide (12/15, 80.0%) was used most frequently. Cisplatin,

VincristinQ chloride, and the VCP regimen (vincristine, CCNU [lomustine],

N
prednisonWsed in one case each (1/15, 6.7% each). Gross total resection, partial

resection,@sy were performed in 16/37 (43.2%; including three our cases), 7/37
(18.9%), w (37.8%), respectively. The majority of the patients (26/35, 74.3%) died,
with a median o§rall survival period of 13.6 months (range, 0.1-55.4 months). The survival
rate after @rgery was 22/33 (66.7%) at 1 year, 12/30 (40.0%) at 2 years, and 7/28
(25.0%) am The demographic, clinical, and histopathological characteristics of the three

cases 1 ital are summarized in Table 2.

Patholog '%ecular findings
The paﬁolecular findings are summarized in Table 1. G34R and G34V mutations
)

were observed 1n 47/59 (79.7%) and 3/59 (5.1%), respectively. Detailed information of

mutation Ts missing in the other 9/59 patients (15.3%). Histologically, the tumors

showewa (35/59, 59.3%), anaplastic astrocytoma (13/59, 22.0%), PNET-like

This article is protected by copyright. All rights reserved.
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(8/59, 13.6%), or high-grade glioma, not otherwise specified (3/59, 5.1%) with high Ki-67

index (M%) and brisk mitotic activity (18/18, 100%). Other molecular features

included (quanine-DNA methyltransferase (MGMT) promoter-methylation
N

, 898 ghal fibrillary acidic protein immunostaining , 90.37%), while no
17/19, 8982 lial fibrill idi in 1 ini 26/27, 96.3% hil

mutation Was rep@rted related to telomerase reverse transcriptase (TERT) promoter, IDH,

C

BRAF, or odéndrocyte Transcription Factor 2 (Olig2).

1US

Radiologi ngs

The ra ndings are summarized in Table 3. Supratentorial tumors were observed in

all the /59, 100%). Of the 38 cases where images were available for reference, 35

Via

cases (92.1%) showed hemispheric localization. Involvement of the brainstem and cerebellum

was obse ne patient (1.7%). The tumor mainly showed CT hyperdensity, T2-weighted

ar

/FLAIR h sity, T1-weighted hypointensity, diffusion restriction, and various patterns

of enhancement. The tumor margin was frequently ill-defined (30/47, 63.8%). Most tumors

th

were unife 42, 88.1%) and showed leptomeningeal contact (36/39, 92.3%) and

U

ependymal (21/24, 87.5%). Spinal DHG-G34m was only seen in one patient with

This article is protected by copyright. All rights reserved.
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cerebrospinal fluid dissemination as multiple intradural extramedullary lesions.’ Intratumoral

hemorrMystic/necrotic changes were observed in 19/45 (42.2%) and 28/57 (49.1%)

patients, rQ When available, a lipid/lactate peak and increased choline/NAA ratio
N

were obsewpproximately half of the patients who underwent MR spectroscopy (7/12,

58.3%). E@erebral blood flow was found in 1/2 (50.0%) and 7/11 (63.6%) patients on

arterial sp@ug and dynamic susceptibility contrast perfusion MRI, respectively. Figures

1-3 demonstrate iie neuroradiological and pathological features of the three cases from our

hospital.

dll

Clinicoradiol [ correlation

\1

Kaplan—\/ileier curves with a log-rank test showed a significantly unfavorable prognosis for
survival 1 with tumors with an ill-defined margin (Figure 1) in comparison with those
with a welldelineated margin (p = 0.04, Figures 2—4). No significant difference was found in

survival between the histologic phenotypes, or cystic/necrotic changes (presence or absence).

t

Discus

AU
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We reviewed and summarized the demographic, clinical, and radiological findings of 56 cases

of diffuMeric glioma, H3 G34-mutant reported in 12 publications and three additional

unpublishQiGs-G%m occurred most frequently in the frontal and parietal lobes in
N

adolescenw and young adults, and the tumors showed a high frequency of contact with
the lepton@ and ependymal region. Tumor margin characteristics were associated with
the survivW)sis. To our knowledge, this is the largest systematic review of the

clinicoradiologici features of DHGs-G34m, which was newly listed as WHO grade 4 brain

tumors inge 2021 WHO classification.*

Chromdfim is composed of nucleosomes and their associated proteins, including an
octamer composed of two copies each of the histones H3, H4, H2A, and H2B. Recurrent
mutationshstone genes H3F3A (H3.3), HISTIH3B, and HISTIH3C have been identified
ina subse‘Q—grade gliomas, namely, diffuse midline glioma, H3 K27M-mutant, and

DHG-@ese mutations result in the substitution of lysine amino acid at position 27

with methﬁ(ﬂM) or glycine at position 34 with arginine or valine (G34R/V). The
K27M mutation_ia the H3 histone gene suppresses di- and tri-methylation in H3 histones,
promot@nesis.18 In contrast, the tumorigenic mechanism associated with the H3

This article is protected by copyright. All rights reserved.
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G34-mutation remains to be determined.! In molecular assessments, DHGs-G34m is
charactm lack of transcription factor Olig2 expression, as well as frequently observed

features S‘Q thalassemia/mental retardation syndrome X-linked mutation, MGMT
N

promoter ion, BRAF V600E mutation-negative status, and isocitrate

3

1,15

C

dehydrogdmase-wildtype and TERT promoter-wildtype statuses. >~ The high frequency of a

PNET-lik logy, a feature of DHGs-G34m, may be attributable to the characteristic

S

Olig2 inactivatio; This is because epigenetic Olig2 inactivation has been known to prevent

neural lingge commitment in embryonic stem cells,'*** where DHGs-G34m is considered to

arise.”’ m

DHGs-G34m have been predominantly found in adolescents and young adults, with a
reported n&ge of 14-18.0 years at diagnosis.zl'23 The median age extracted in this
systematico (19 years [range, 666 years]), which did not include these studies, was

close t@, and most patients were aged 10-19 years, followed by those aged 20-29

years. In thei -analysis in 2017, Mackay et al. found that DHGs-G34m were associated
with a signiticantly longer overall survival (median, 18.0 months; 2-year overall survival,
27.3%)t se midline glioma, H3 K27M-mutant.”> Although the overall survival in this

This article is protected by copyright. All rights reserved.
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study (13.6 [0.1-55.4] months) was shorter than that reported in their study, the 2-year overall

survivaMr (40.0%) in our study. This discrepancy indicates the variability in

prognosis Qents with DHGs-G34m. This variability can be attributed to
N

heterogen e histological characteristics, including glioblastoma, anaplastic

E

astrocytorfig, anddPNET-like morphology.**

USEC

Regarding the neuroradiological findings of DHGs-G34m, one characteristic feature

found in t

1

was the high frequency of contact with the leptomeninges and ependymal

d

region on tive MRI, which were found in 92.3% and 87.5% of the cases, respectively.

This might be ained by the fact that DHGs-G34m tend to form bulky masses in the cerebral

\

hemispheres. However, multifocal tumors were only observed in 11.9% of patients. The gap

I

between t ncy of leptomeningeal and ependymal contact and the incidence of

O

multifocal may suggest that DHGs-G34m require time to cause CSF dissemination and

subepe or growth after these contacts occur. However, further studies are required

th

to determ er this temporal interval is unique to DHGs-G34m. A recent study

U

identified ependynal contact in the majority of glioblastomas (237/357, 66%), and observed

A

ventricula ion of the tumors in only 34/237 patients (14.3%).% The authors also found

This article is protected by copyright. All rights reserved.
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that tumor invasion into the ventricles was inhibited via a non-mechanical force in the
ependyM25

Q.

[

No@gﬂiﬁcant differences were observed in the survival prognosis of patients
with DHGm showing ill-defined margins and those with DHGs-G34m showing
well—delinﬁrgins in this study, although no significant difference was found between

the histologic :henotypes. Importantly, invasion of gliomas can occur in normal-appearing

surroundi chyma on conventional MRI.*® However, the association between survival
prognosis mor margin characteristics may be supported by studies on the relationships
between survi rognosis and the presence and tumor proliferative activity in the

27,28

neighboring brain parenchyma in patients with glioblastoma. The nature of the tumor

margin mhontribute to the diversity of prognosis in patients with DHGs-G34m in
addition t(Qgical heterogeneity, which we have described above.
This studyhad some limitations. First, the number of patients was small because of the

rarity Ity of this entity. Second, there were missing data and heterogeneity in the

This article is protected by copyright. All rights reserved.
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collected studies. Missing data might have introduced bias in the frequency calculation. We

calcula‘Muencies of the findings from the cases where that were mentioned or that

could be a&rom the figures or tables, and other cases were excluded from the

1

calculatio ore, the frequency of each finding could have been higher or lower. The

follow-up Perioddone month to several years) and the modality and sequence varied among the

C

studies, ht have contributed to the heterogeneity of this study. Third, the imaging

S

data were obtaindd by reviewing the findings of conventional MRI sequences. Data from

U

advanced @leuroradiological techniques, such as O-(2-[18F]-fluoroethyl)-L-tyrosine PET may

f

further en r understanding of DHGs-G34m.”

Ma

In conclusion, DHGs-G34m occur most frequently in the frontal and parietal lobes in

|

adolescen and young adults, and show a high frequency of hemispheric localization,

O

resulting 1 t with the leptomeninges and ependymal region. Evaluation of tumor

margi de a prognostic value. Awareness of these characteristic neuroradiological

1

{

features de radiologists with better recognition of this novel entity.

AU
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Table 1. Eiinical 'nd pathological characteristics of diffuse hemispheric glioma, H3

G34-mutai:

Clinical

I I
Median a@gnosis (years [range]) (n=51%)
Sex

Surgical pm(tre
Gross to;ﬁon
Partial rc

Biopsy m
ChemotherE

Temozolomide

Others L

Not desc@

Dose (mﬁnge]) (n=9)
Recurrence after f)tal resection
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19 [6-66]

Male = 31, Female =28

16/37 (43.2%)

7/37 (18.9%)

14/37 (37.8%)

18/20 (90.0%)

12/18 (66.7%)

4/18 (22.2%)

3/18 (16.7%)

19/20 (95.0%)

60 Gray [52-61.2]

11/16 (68.8%)



Period between initial surgery and recurrence (n =9)

Patient M

Follow upmedian [range]) (n = 35)

N
Overall sufivival (median [range]) (n = 26)

23 months [5-97]

9/35 (25.7%)

15 months [0.1-99]

13.6 months [0.1-55.4]

28

Pathologi

G34-mut talls

$6

G34R 3
G34V C
Not descm
Histol

M

Gliob

Anaplasts astrocytoma

Primitivctodermic Tumor-like
High—faa, not otherwise specified

Ki-67 (acfliandubhge]) (n = 26)
Brisk mitotic ac;s ity (>15/10 high-power fields)

p53-m
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47/59 (79.7%)

3/59 (5.1%)

9/59 (15.3%)

35/59 (59.3%)

13/59 (22.0%)

8/59 (13.6%)

3/59 (5.1%)

40% [7.3-95]

18/18 (100%)

41/49 (83.7%)
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ATRX mutation 40/46 (87.0%)

MGMTMethylaﬁon 17/19 (89.5%)

TERT protion 0/8 (0%)

IDH muta!on 0/37 (0%)

BRAF muffation 0/28 (0%)

Olig2 imnwaing 0/44 (0%)

GFAP immunost@ining 26/27 (96.3%)

Usc

* Eight paffients 1n one study were excluded from the calculation because detailed age of each

£

patient wa ilable.® n, number; ATRX, Alpha thalassemia/mental retardation syndrome

X-linked; O[6]-methylguanine-DNA methyltransferase; TERT, telomerase reverse

@

transcriptas , isocitrate dehydrogenase; Olig2, oligodendrocyte transcription factor-2;

GFAP, rillary acidic protein; G, glycine; R, arginine; V, valine.

M

Table 2. (finical and pathological characteristics of the three cases of diffuse glioma, H3

[

G34-mutabw hospital
Patient 1 Patient 2 Patient 3
Clinica&sﬁcs
Age/sex : 16/Female 22/Male 19/Female
Presen@int Left facial Bifrontal Headache,
Nausea/Vomiting,
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Surgicai pkcegure

Adjuvat gheimetherapy

regimen L

Radiation a

SC

Recurren r10d from

operation :
Current stt

Follow-up duration/survival

N—

time sincefini @ peration
Patholo

G34 m S
HistologyL

Ki-67 indo

Brisk mitdfic activity (>15/10

HPF) )

p53 mutatlon

ATRX q

twitching

Gross total

resection

Temozolomide +

Lomustine

59.4 Gy

Alive

16 months

G34R

PNET-like

>25%

Positive

Negative

Positive

headache

Gross total

resection

Temozolomide

60.0 Gy

Alive

10 months

G34R

Glioblastoma

>20%

Positive

Positive

Positive
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Blurred vision

Gross total resection

Planned

Planned

Alive

1 month

G34R

Glioblastoma

>20%

Positive

Positive

Positive

30



MGMT promoter-methylation Positive

IDH staal_l wild

BRAF m Negative

H
Olig2 imnfinostaining Negative

GFAP imfiunostg@ining Positive

¢

Positive

Wild

Negative

Negative

Positive

Positive

Wild

Negative

Negative

Positive

31

PNET, pr e Beuroectodermal tumor; HPF, high power fields; MGMT,

s

O[6]-met ine-DNA methyltransferase; ATRX, Alpha thalassemia/mental retardation
syndrome X-li ; Olig2, oligodendrocyte transcription factor-2; IDH, isocitrate

dehydroge , Gray; G, glycine; R, arginine

N

Author Ma
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Table 3_Radiological characteristics of diffuse glioma, H3 G34-mutant

t

Paramete

.

Size (mm frange]) (number = 5)

Location

Frontal

Parietal

Occipita

NUSC

Tempor

d

Corp

Basal

M

Brain ste

I

Cerebell

O

Multifoca

N

Morpholo

t

Infiltrating

U

Roun

A
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29-68

31/59 (52.5%)

33/59 (55.9%)

7/59 (11.9%)

19/59 (32.2%)

11/59 (18.6%)

8/59 (13.6%)

1/59 (1.7%)

1/59 (1.7%)

5/42 (11.9%)

25/38 (65.8%)

17/38 (44.7%)



Exophytic

Margin

Well-del @

Ill-deﬁni

Contrast ephancefhent

{

Any

Ring

Patchy

NUSC

Nodular

d

Serpi

¥

Mini

Predominst CT attenuation

Hyperde

HYPOdM

Predominant sign@l intensity

O

9

T2-wei mage
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3/38 (7.9%)

17/47 (36.2%)

30/47 (63.8%)

42/53 (79.2%)

8/53 (15.1%)

6/53 (11.3%)

9/53 (17.0%)

5/53 (9.4%)

17/53 (32.1%)

8/9 (88.9%)

1/9 (11.1%)
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High intensity

Iso1

Low in

N
T1-weiglited image

{

£

High infensity

Iso intam

Low intan
Fluid-att@inversion recovery
High i'm
Isoi i
o

Diffusion sstriction

C

Mean AD@mz/s) [range] (number = 6)

MR speE lipid/lactate peak and/or increased choline/NAA

ratio*
Intratumojrrhage
Intratun&'lcation
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29/35 (82.9%)

5/35 (14.3%)

1/35 (2.9%)

12/12 (100%)

25/25 (100%)

25/26 (96.2%)

0.694 [0.539-0.810]

7/12 (58.3%)

19/45 (42.2%)

4/18 (22.2%)



35

Cystic/necrotic change 28/57 (49.1%)

LeptomM)ntact 36/39 (92.3%)

Dural att@ 11/39 (28.2%)

N
Ependymdl contact 21/24 (87.5%)
Cerebral I@w on ASL
Elevatedm 1/2 (50.0%)
DecreaseD 1/2 (50.0%)

Cerebral Wlood tlow on contrast perfusion MRI

n

Elevated, 7/11 (63.6%)

d

Not e 4/11 (36.4%)

W

ADC, iffusion coefficient; NAA, N-acetyl aspartate; ASL, arterial spin labeling

*Both lipiSIactate peak and increased choline/NAA ratio were observed in 4 cases; at least one

of these fin was observed in other 3/9 cases.'*

O

14
**No mention of whether there was a decrease or not.

Auth
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Figure legends

emispheric glioma, H3 G34R-mutant in a 16-year-old female presenting

with left f; hing (case 1). MRI shows a 4.0 x 3.7 x 3.6 cm tumor with leptomeningeal
contactw, arrowheads in the magnified view) and an ill-defined margin medially in

the right frontal sce. The tumor shows hyperintensity on T2-weighted image (a) and a

ﬂuid-a@wemion recovery image (b) and hypointensity on T1-weighted image (c).

This article is protected by copyright. All rights reserved.
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Patchy enhancement was observed on fat-suppressed contrast-enhanced T1-weighted image

(d). TZW image shows a hypointensity area indicating intratumoral hemorrhage (e).

The tumo&usion restriction with a mean apparent diffusion coefficient value of the
N

enhancin 0.800 x 10~ mm?s (f, g). The enhancing area shows an elevated cerebral

[

J

blood ﬂo@amic susceptibility contrast perfusion MRI (h). Hematoxylin and eosin stain

images at owver (i, 4x) and high power (j, 40x) show a densely cellular, infiltrative tumor

S

composed of cell§with minimal cytoplasm and rounded, hyperchromatic nuclei,

Ll

multinuclgation and brisk mitotic activity. Microvascular proliferation is observed (j, *).

fi

Necrosis sent. Immunohistochemical stain is negative for oligodendrocyte

d

transcripi -2 (k) and positive for H3 G34R (I). While the morphology is evocative of a

primiti roectodermal tumor, the immunohistochemical profile is diagnostic of diffuse

hemisphels' glioma, H3 G34R-mutant.

Autho
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mutant in a 22-year-old male presenting with

emispheric glioma, H3 G34R

Figure 2.

ontal headache for one month (case 2). MRI shows a 6.4 x 6.0 x 6.3 cm

an ong
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(anteroposterior x transverse x craniocaudal) well-delineated tumor with dural attachment in

the righMbe (¢, arrowheads in the magnified view). Axial fat-suppressed T2-weighted

image sth'nsity with necrosis (a). Axial T1-weighted image shows hypointensity (b)

N
and fat-suw contrast-enhanced T1-weighted image shows heterogeneous enhancement

(©). T2*—\@image shows intratumoral hemorrhage (d). The tumor shows diffusion
restrictionwwan apparent diffusion coefficient value of 0.599 x 10~ mm?/s for the
enhancing@. The solid portion of the tumor appears hyperdense on non-enhanced axial
CT witho@cation (f). Hematoxylin and eosin stain images at low power (g, 4x) and high
power (h, MW a highly cellular infiltrative glial tumor composed of cells with high
nuclea smic ratio with a focal fascicular growth pattern, palisading necrosis (h, *)
and mi lar proliferation (h, **). Immunohistochemical stain for Ki-67 shows a
proliferatiw( of greater than 20% (i). Tumor cells are negative for and oligodendrocyte
transcripti@rQ and positive for H3 G34R (not shown). This case demonstrates the

morphologesi nohistochemical features typical of glioblastoma.

Auth
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Figure 3. :hemispheric glioma, H3 G34R-mutant in a 19-year-old female presenting

with h nausea/vomiting, and blurred vision (case 3). MRI shows a 6.0 x 5.4 x 5.1 cm

This article is protected by copyright. All rights reserved.
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(anteroposterior x transverse x craniocaudal) well-delineated tumor with ependymal contact in

the left Mse (arrowheads). The tumor shows hyperintensity on T2-weighted image (a)

and hypoiQT 1-weighted image (not shown) with a patchy enhancement anteriorly on
N

fat-suppreWtrast-enhanced T1-weighted image (b). T2*-weighted image shows
hypointe @caﬁng intratumoral hemorrhage (c). The tumor shows diffusion restriction
with a meWnt diffusion coefficient value of 0.539 x 10~ mm?*/s for the enhancing area

(d, e). The tumor§hows hyperdensity on CT without calcification (f). Hematoxylin and eosin

G

stain imag€s at low power (g, 4x) and high power (h, 40x) show an infiltrative glial tumor with

N

dense cell risk mitoses, necrosis (g, *), and vascular endothelial proliferation (h, **).

d

Immungii ical stains demonstrate that tumor cells are positive for glial fibrillary acidic
protei n) and negative for oligodendrocyte transcription factor-2 (not shown) and
are positixs for H3 G34R (i). Ki67 shows a proliferation index >20% (not shown). These

features a racteristic of glioblastoma. Together with the H3 G34R mutation, this is

€

diagnostic iffise hemispheric glioma, H3 G34-mutant.

g
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Figure 4. —Meier curve with a log-rank test showed a significant difference in survival

between patients with Diffuse hemispheric gliomas, H3 G34-mutant with an ill-defined margin

(17 pat ose with a well-delineated margin (30 patients; p = 0.04).
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