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The pontine diffuse midline glioma, EGFR-subtype with ependymal
features: Yet another face of diffuse midline glioma, H3K27-altered
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In the central nervous system, both posterior fossa A epen-
dymomas (PFA-EPNs) and diffuse midline gliomas
(DMGs), H3K27-altered feature a loss of H3K27me3
immunoexpression. These entities have been recently
divided into four different molecular subtypes: H3.3-
mutant, H3.1-mutant, H3-wildtype with EZHIP overex-
pression, and EGFR-mutant (with the last two having an
overexpression of EZHIP). While PFA-EPN and DMG,
H3K27-altered both have a pediatric onset and share
molecular features (histone gene mutations or EZHIP over-
expression), they are fundamentally distinguished by their
ability to diffusely infiltrate. Moreover, a potential morpho-
logical overlap may exist between these two glial tumor
types. For example, an initially diagnosed DMG, EZHIP-
overexpressing of the brainstem was later reclassified as a
PFA-EPN using DNA-methylation analysis [1], and recip-
rocally, DMG, H3K27M-mutant having ependymal fea-
tures have been described [2]. Herein, we report for the first
time a DMG, EGFR-mutant with ependymal features.

This case concerned an 11-year-old girl who pre-
sented symptoms over a period of 3 months. She began
with a peripheral facial palsy, then experienced diplo-
pia, dysphagia, and an ataxia revealing a pontine
tumor. Radiologically, the tumor was intrinsic to the
pons, infiltrative, and nodular (Figure 1A–H). Histo-
pathologically, this tumor was biphasic, composed of
two distinct glial components: one solid with ependy-
mal features without Olig2 expression and one infiltra-
tive glial component having Olig2 expression
(Figure 1I–O). Both components presented a loss of
H3K27me3 and expressed EZHIP (Figure 1P,Q) (with-
out H3K27M and EGFR immunopositivities). A TP53
mutation was found by DNA sequencing analysis,
without mutation of HIST1H3B, HIST1H3C, H3F3A,
or ACVR1. No EGFR mutation or amplification was
evidenced. After microdissection, the two components
were analyzed using DNA-methylation profiling, and a
low calibrated score (0.45 and 0.31) for DMG-EGFR
(v12.5 of the brain classifier) was proposed but both
clustered using the t-distributed stochastic neighborArnault Tauziède-Espariat and Alice Métais contributed equally to this work.
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embedding (t-SNE) analysis in close vicinity to the
DMG-EGFR MC cluster (Figure 2). Following the
biopsy, the patient received radiation therapy, chemo-
therapy with Everolimus, and was alive without

progression 8 months after the onset of the symptoms
with a stable disease. The integrated diagnosis of this
case was DMG, H3 K27-altered (a possible EGFR
subtype) with ependymal features.

F I GURE 1 Radiological and
histopathological features of the case. Axial
(A–C, E–G), sagittal (D), and coronal
(H) images centered on the posterior fossa.
(A) T2-weighted image, (B, D, H) FLAIR
images, (C) T1-weighted image after
gadolinium injection, (E) susceptibility-
weighted images, (F) apparent diffusion
coefficient map, (G) arterial spin labeling
cerebral blood flow map. Images show a
tumor with two components: one bulky
component centered in the left middle
cerebellar peduncle, and one adjacent
infiltrative component centered in the pons,
with an extension toward the medulla
oblongata. The bulky part showed solid and
cystic content, with strong contrast
enhancement, little hemorrhage, partially
restricted diffusion, and high cerebral blood
flow. The infiltrative part showed a
heterogeneous, high FLAIR signal, faint
contrast enhancement, no hemorrhage or
diffusion restriction, and intermediate
cerebral blood flow. The biopsy highlighted
two different histopathological components
(I, hematoxylin phloxin saffron [HPS],
magnification 10�). The first component
(J, L, N, P) was glial (J, HPS, magnification
400�), with a diffuse pattern using
neurofilament immunostaining (L,
magnification 400�), with a diffuse
immunopositivity for Olig2 (N,
magnification 400�), and diffuse
immunoexpression of EZHIP (P,
magnification 400�). The second
component (K, M, O, Q) was ependymal
with rosettes (K, HPS, magnification
400�), a circumscribed pattern using
neurofilament immunostaining (M,
magnification 400�), without expression of
Olig2 (O, magnification 400�), but with a
similar diffuse immunoexpression of
EZHIP (Q, magnification 400�). Scale bars
represent 2.5 mm (I) and 50 μm (J–Q).
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This novel case highlights the difficulties encountered
when reaching a diagnosis and the potential overlaps
with DMG, H3K27-altered. Our observation confirms
that DMG, H3K27-altered may present morphological
ependymal features distinct from PFA-EPN, which have
different enhancer signatures [3]. Despite its preferential
bithalamic location, DMG, EGFR-mutant may also be
monothalamic, cerebellar, or located in the pontine
region [4]. Along with the determination of EZHIP over-
expression, numerous data must be obtained before pro-
posing an integrative diagnosis. These include a precise
location (intrapontic or not), Olig2 immunoexpression,
diffuse architecture or not, molecular analysis (H3 status,
EGFR mutation status or amplification, cooperating
mutations [TP53, PPM1D, ACVR1, MAPKinase, and
PDGFRA]) and also epigenetic data [4, 5]. Complexly, a
subset of DMG, EGFR-altered (20%, 8/40 cases) did not
harbor EGFR alterations [4], like the current case. TP53
mutations seem to be very rare in DMG-EZHIP [6] but
frequent in DMG-EGFR and thus may prompt neuropa-
thologists to seek out EGFR alterations for an accurate
diagnosis. The current case shared clinical, neuroradio-
logical (pediatric pontine tumor), and molecular similari-
ties (TP53 mutation without EGFR alteration) with one

previously reported case (case #17 in [4]). For these two
cases, the DNA-methylation classification of both mor-
phological components was the same, confirming that
the epigenetic profile is not dominated by genetic alter-
ations but possibly by the cell of origin. This subgroup of
DMG-H3K27-altered (without EGFR alterations but
epigenetically close to DMG-EGFR) may perhaps repre-
sent a distinct subtype mislabeled by the current classi-
fier. For these reasons, further cases with ependymal
features are needed to compare their genetic, epigenetic,
clinical, and prognostic characteristics to classical DMG,
H3K27-altered.

In summary, DMG-H3K27-altered with ependymal
features may constitute a morphological pitfall of
PFA-EPN. This challenging diagnosis integrates radio-
logical, histopathological, genetic, and epigenetic data.
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