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Arnault Tauziède-Espariat, MD, PhD1,3,4*
1Department of Neuropathology, GHU Paris-Psychiatry and Neurosciences, Sainte-Anne Hospital, Paris, France

2Department of Neurosurgery, GHU Paris-Psychiatry and Neurosciences, Sainte-Anne Hospital, Paris, France
3Universit�e de Paris Cit�e, Paris, France

4Institute of Psychiatry and Neurosciences de Paris (IPNP), UMR S1266, INSERM, IMA-BRAIN, Paris, France
5Department of Biochemistry and Oncogenetics, Paul Brousse Hospital, Villejuif, France

6Radiation Oncology Department, Gustave Roussy University Hospital, Cancer Campus Grand Paris, Villejuif, France
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To the Editor:
The 2021 World Health Organization (WHO) Classifica-

tion of Central Nervous System Tumors reinforces the con-
cept of integrated diagnosis by defining essential histological
and/or molecular criteria for each tumor type as well as rele-
vant clinical information such as age and tumor location (1).
According to the WHO 2021 CNS tumor classification, diffuse
midline glioma, H3K27-altered belongs to the family of
pediatric-type diffuse high-grade gliomas and is a good exam-
ple since its definition combines clinical (mainly in a pediatric
population), radiological (thalamus, basal ganglia, brainstem,
spinal cord), histological (infiltrative glial proliferation), and
molecular (histones gene mutations, EZHIP overexpression or
EGFR alterations) information. Similarly, the integrated diag-
nosis of oligodendroglioma requires an IDH-mutation and a
1p/19q codeletion. The oligodendroglioma, IDH-mutant, and
1p/19q-codeleted tumor type has been mostly described in
supratentorial locations with exceptional cases reported in the
brainstem, posterior fossa, and spinal cord, with or without
leptomeningeal spread. However, since most oligodendroglio-
mas were reported before the molecular era, differential diag-
noses (particularly diffuse leptomeningeal glioneuronal
tumor), cannot be confidently excluded (2–7). Herein, we
report the case of an adult with a grade 2 brainstem oligoden-
droglioma, IDH-mutant 1p/19q-codeleted with complete clin-
ical, radiological, pathological, and molecular characterization.

This case concerns a 59-year-old woman presenting with a
1-year history of binocular diplopia due to a left abducens
nerve palsy and with a paralysis of the left facial nerve. The

patient signed informed consent forms before surgery. Cere-
bral magnetic resonance imaging (MRI) showed a brainstem
mass infiltrating the midbrain, pons, and medulla and extend-
ing to the left cerebellum with a hypointense signal on T1-
weighted images, a hyperintense signal on T2-weighted, and
FLAIR images and no contrast enhancement after gadolinium
injection (Fig. 1A). The mass was diffuse, homogenously solid
without a cyst component, perilesional edema, or apparent lep-
tomeningeal attachment. There was no supratentorial lesion.
Diffusion was not restricted. Neither hemorrhagic nor necrotic
modifications were observed and no calcification was present on
computed tomography. A MRI-based, robot-assisted, and image-
guided stereotactic biopsy procedure (8) was achieved (8 biopsy
samples) with no postoperative complication. Histopathological
examination revealed a diffuse glial oligodendrodroglioma-like
proliferation with high tumor cell density, low cytologic atypia,
and entrapped neurons (Fig. 1B). No mitotic figures, necrosis,
or microvascular proliferation were observed, and the MIB-1
labeling index was low (around 2%). The tumor cells intensely
expressed Olig2. The expression of ATRX and of H3K27me3
was retained (Fig. 1B). There was no immunopositivity for
IDH1R132H, H3K27M, EZHIP, or EGFR and no nuclear over-
expression of p53 (Fig. 1B). A FISH analysis failed to reveal a
chromosome 7 gain or EGFR locus (7p11.2) amplification and
there was no BRAF rearrangement. DNA sequencing revealed
an IDH1 R132S mutation and a 1p/19q codeletion. Based on
these features, the integrated diagnosis was a grade 2 oligoden-
droglioma, IDH-mutant and 1p/19q-codeleted (Fig. 1C). The
DNA-methylation analysis copy number prediction confirmed
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the 1p/19q codeletion (Fig. 1C). The DKFZ/Heidelberg Brain/
CNS Tumor Classifier classified the tumor as an oligodendro-
glioma, IDH-mutant and 1p/19q-codeleted with a calibrated
score of 0.43 (v12.7). More commonly used v11b4 and v12.5
versions of the Classifier suggested the same diagnosis with
lower calibrated scores of 0.21 and 0.20, respectively. One month
after biopsy the patient was neurologically stable. Regarding the

therapeutic strategy, the patient received chemotherapy (PCV;
procarbazine, lomustine [CCNU]), followed by adjuvant radia-
tion therapy (54 Gy total dose, 6-week duration).

To the best of our knowledge, this is the second reported
case of an adult brainstem oligodendroglioma IDH-mutant,
1p/19q-codeleted diagnosed according to the current classifi-
cation and the first with a DNA-methylation analysis. The

Figure 1. Radiological, histopathological, and molecular findings. (A) Magnetic resonance imaging (T1 with contrast and T2 FLAIR)
of the lesion infiltrating the midbrain, pons, and medulla and extending to the left cerebellar hemisphere without contrast enhancement.
(B) Common oligodendroglioma-like appearance (HPS, �400), negative IDH1 R132H immunostaining (�400), retained expression of
ATRX (�400), and H3K27me3 (�400). (C) Copy number prediction confirming 1p/19q codeletion. Scale bars: 50 mm.
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Table. Adult brainstem IDH-mutant glioma reported in the literature

Authors Year N� of cases Histology IDH mutation 1p/19q codeletion H3 mutation Age (years)

Nagase et al (10) 2023 1 Astrocytoma (n¼ 1) IDH1R132H (n¼ 1) NA Negative 23
Iwahashi et al (11) 2023 4 Astrocytoma (n¼ 4) IDH1 R132H (n¼ 1)

IDH1 R132S (n¼ 2)
IDH1 R132G (n¼ 1)

NA Negative 24–38

Wang et al (12) 2022 16 Anaplastic astrocytoma (n¼ 2),
Diffuse astrocytoma (n¼ 8),
Glioblastoma (n¼ 2)
NA (n¼ 4)

IDH1 R132H (n¼ 12)
IDH1 R132C (n¼ 1)
IDH2 (n¼ 3)

NA Negative NA

Zhou et al (13) 2022 5 Diffuse astrocytoma (n¼ 4),
Low-grade glioma (n¼ 1)

IDH1 R132H (n¼ 4)
IDH1 R132G (n¼ 1)

Negative or NA H3K27 (n¼ 1) 29–52

Sano et al (14) 2021 1 Astrocytoma (n¼ 1) IDH1 R132H (n¼ 1) Negative Negative 43
Ye et al (15) 2021 1 Anaplastic astrocytoma (n¼ 1) IDH1 R132H (n¼ 1) NA Negative 29
Eschbacher et al (16) 2021 4 Anaplastic astrocytoma (n¼ 3),

Glioblastoma (n¼ 1)
IDH1 R132C (n¼ 1)
IDH1 R132S (n¼ 1)
IDH1 R132H (n¼ 2)

NA Negative 34–47

Chang et al (17) 2021 3 Diffuse astrocytoma (n¼ 1),
Anaplastic astrocytoma (n¼ 1),
Infiltrating glioma (n¼ 1)

IDH1 R132H (n¼ 2)
IDH1 R132S (n¼ 1)

Negative Negative 17–24

Banan et al (18) 2020 22 Astrocytoma (n¼ 22) IDH1 R132H (n¼ 5)
IDH1 R132C (n¼ 8)
IDH1 R132G (n¼ 6)
IDH1 R132S (n¼ 1)
IDH2 R172S (n¼ 1)
IDH2 R172G (n¼ 1)

Negative H3K27 (n¼ 2) 1–68

Picca et al (19) 2018 6 Glioma, grade 2 (n¼ 1)
Glioma, grade 3 (n¼ 4)
Glioma, grade 4 (n¼ 1)

IDH1 R132H (n¼ 2)
IDH1 R132G (n¼ 2)
IDH1 R132C (n¼ 1)
IDH1 R132L (n¼ 1)

Negative Negative 20–75

Javadi et al (20) 2018 1 Astrocytoma (n¼ 1) IDH1 R132H (n¼ 1) NA NA 22
Zhang et al (21) 2017 9 NA (n¼ 9) IDH1 R132 (n¼ 9) NA Negative 20–54
Uekawa et al (22) 2016 1 Diffuse astrocytoma (n¼ 1) IDH1 R132H (n¼ 1) NA Negative 46
Bonnet et al (23) 2016 1 Oligoastrocytoma (n¼ 1) IDH2 R132S (n¼ 1) Negative NA 30
Hodges et al (9) 2015 1 Oligodendroglioma (n¼ 1) IDH2 R172M (n¼ 1) Yes NA 42
Reyes-Botero et al (24) 2014 3 Oligoastrocytoma (n¼ 2),

Secondary glioblastoma with
oligodendroglial component (n¼ 1)

IDH1 R132H (n¼ 1)
IDH1 R132G (n¼ 1)
IDH1 R132C (n¼ 1)

Negative or NA Negative or NA 31–49

Waqar et al (25) 2014 1 Astrocytoma (n¼ 1) IDH1 R132H (n¼ 1) NA NA 34
Ellezam et al (26) 2012 3 Diffuse astrocytoma (n¼ 2),

Anaplastic astrocytoma (n¼ 1)
IDH1 R132H (n¼ 3) NA NA 24–53
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calibrated v12.7 score <0.9 could be explained by a low
amount of total DNA or by the fact that all the other oligoden-
drogliomas in the classifier are supratentorial. The other
reported case of a brainstem oligodendroglioma with IDH
mutation and 1p/19q codeletion (9) was a 42-year-old man
with a grade 3 oligodendroglioma, IDH2-mutant, 1p/19q-
codeleted located in the pons. Following a biopsy, he received
radiation, concomitant temozolomide for 6 weeks and 12 adju-
vant cycles of temozolomide. Following treatment, brain MRIs
showed a radiographic response, and he was clinically stable.
Because cases reported in the past were often poorly molecu-
larly characterized, the prevalence of oligodendroglioma,
IDH-mutant, and 1p19q-codeleted in the brainstem may be
underestimated. Further reports on brainstem oligodendro-
gliomas, IDH-mutant and 1p19q-codeleted are needed to
determine if their prognosis differs from those with a supraten-
torial location and to define the best therapeutic implications.
While they are rare in this location, we have found 83 docu-
mented cases of adult brainstem glioma, IDH-mutant in the
literature in addition to the present case (9–26) (Table); most
are IDH-mutant astrocytomas. Interestingly, non-IDH1-
R132H variants are more frequent than in supratentorial IDH-
mutant glioma (51% IDH1R132H, 39% IDH1 non-R132H
variants, 10% IDH2 in our review) (18, 24, 26). While our
case was negative for histone gene mutations, there have been
3 published cases of concomitant IDH and H3 mutations
(13, 18). Concerning prognosis, IDH-mutant gliomas may
have a better outcome compared to other brainstem tumors,
similar to cases with a supratentorial location. In 2022, Wang
et al reported a retrospective series of 96 adult diffuse intrinsic
pontine gliomas, 16 of them were IDH-mutant and 19 were
H3K27-mutant; they reported a median overall survival of
43.8 months for IDH-mutant cases compared to 11.4 months
for H3K27-mutant cases (12). Oligodendroglioma, IDH-
mutant may be a potential diagnostic pitfall in case of diffuse
infratentorial glioma in adult patients because diffuse intrinsic
brainstem gliomas only account for 1–2% of adult gliomas
(27). Routine histological diagnosis cannot rely on the
IDH1R132H hallmark immunostaining since non-IDH1-
R132H variants were more frequently described in infratento-
rial than in supratentorial IDH-mutant gliomas (18, 24, 26).
This diagnosis may be particularly challenging considering the
differential diagnoses encountered in this location (pilocytic
astrocytoma, high-grade astrocytoma with piloid features, rare
forms of purely intraparenchymal diffuse leptomeningeal glio-
neuronal tumor and diffuse midline glioma H3K27-altered).
For all of these reasons, we recommend combining histopatho-
logical analysis with systematic genetic testing for IDH1/2 and
histone gene mutations for gliomas in this location in adult
patients for an accurate integrated diagnosis.
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