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Abstract
Background. Among diffuse midline gliomas with H3K27-altered with MAPK pathway mutations, those with BRAF 
V600E mutations show the most histologic variability and potential for targeted therapy, yet remain incompletely 
characterized. We present a series of such tumors, focusing on imaging, histologic, molecular, and therapeutic 
features.
Methods. Pathology archives from 2016 to 2025 at our institution were searched for gliomas with H3K27M/BRAF 
V600E mutations. Clinical history, imaging, histology, molecular findings, therapy, and outcomes were reviewed.
Results. Eight patients were identified (6 males, 2 females; age 3-18 years, average 11). Six tumors were thalamic, 
one cervical, and one suprasellar. Histology fell into three categories: low-grade glioma-like (n = 3), ganglioglioma-like 
(n = 3), and high-grade glioma-like (n = 2). Tumors with low-grade morphology had no additional clinically significant 
mutations, while high-grade tumors had co-occurring variants including TERT, 1q/5q gains, and polysomy 7. Two 
tumors had no methylation class match; two clustered with diffuse midline glioma, and one clustered with high-
grade glioma with piloid features. Six patients had maximal safe resections, and two had biopsies (1 low-grade, 1 
high-grade). All received BRAF/MEK inhibitors; six also had radiation, and two had chemotherapy. The two patients 
with high-grade tumors had outcomes similar to classic H3K27M diffuse midline gliomas (both deceased at 17 and 
12 months). Patients with low-grade glioma or ganglioglioma-like tumors had better outcomes (all alive, average 
38-month follow-up, range 6-80 months).
Conclusion. H3K27M/BRAF V600E-mutant gliomas may represent a distinct subgroup, with outcomes linked to 
histologic and co-occurring molecular features. Targeted therapy and a surgical approach may support long-term 
survival in low-grade cases.
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Key Points

•	 H3K27M/BRAF V600E-altered gliomas show histologic and clinical heterogeneity despite sharing 
the same key mutations.

•	 Outcomes vary by histologic pattern, with patients having low-grade or ganglioglioma-like features 
demonstrating prolonged survival

•	 BRAF-targeted therapies were commonly used and generally well-tolerated
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Diffuse midline gliomas (DMGs) are high-grade tumors 
characterized by recurrent alterations in H3K27me3, typi-
cally resulting from mutations in the H3F3A and HIST1H3B 
genes, first described in 2012 by Schwartzentruber et al.1 
Other recently described alterations in midline gliomas 
include EGFR mutation and EZHIP overexpression.2,3 The 
prognosis for DMG is poor, with a median overall survival 
of approximately 12-24 months,4 which underlies their des-
ignation as CNS WHO grade 4 tumors, regardless of histo-
logic grade.

However, emerging data suggests that DMGs are more 
heterogeneous in outcome and molecular features and clin-
ical outcomes than initially believed, with improved survival 
observed in medullary tumors and in those harboring alter-
ations in the MAPK pathway, although findings regarding 
the latter remain conflicting.5 The presence of potentially 
targetable MAPK pathway alterations is of particular inter-
est, given the limited efficacy of conventional therapy,6 
though treatment resistance is a concern.7 Among the DMGs 
with MAPK pathway alterations, those with BRAF V600E are 
rare, exhibit diverse histologic features, and have poorly 
defined prognoses. The aim of this manuscript is to improve 
understanding of DMGs harboring both H3K27M and BRAF 
V600E mutations by describing their clinical presentation, 
imaging, histologic and molecular characteristics, surgical 
resectability, therapeutic options, and clinical outcomes.

Methods

Patient and Data Collection

The pathology archives at Boston Children’s Hospital from 
2016 to 2025 were searched for “DMG H3K27-altered with 
BRAF V600E mutation,” with Institutional Board Review 
Approval. The year of 2016 was when our institution started 
clinical panel DNA sequencing, hence the selected interval. 
Clinical histories, imaging studies, slides and pathology and 
molecular reports, therapeutic regimens, and outcomes were 
reviewed from our institutional electronic medical record.

Histological Analyses and Immunohistochemistry

Formalin-fixed paraffin-embedded (FFPE) tissue cut into 5 
µm sections and stained with hematoxylin and eosin (H&E) 
was reviewed. Immunohistochemistry of 5 µm-thick repre-
sentative FFPE sections was performed as part of the clinical 

diagnosis with the following primary antibodies: OLIG2 (Cell 
Marque, Rocklin, CA; 211F1.1), GFAP (Leica Biosystems, Rich-
mond, IL; GA5, predilute), H3K27M (ABE419 Millipore, 
1:500), BRAFV600E (Spring Bioscience 1:50, Pleasanton, 
CA), H3K27me3 (C36B11, #9733 Cell Signalling, diluted at 
1:75), and Ki67 (Cell Margue; SP6 predilute). Appropriate 
controls were performed. All slides were reviewed by an 
anatomic pathology resident (CGC) and a pediatric neuro-
pathologist (SA). The report from the initial histologic diag-
nosis was reviewed, too.

Next-Generation Sequencing

In all 8 tumors, targeted next-generation sequencing (Illu-
mina HiSeq2500) was performed on DNA extracted from 
formalin-fixed paraffin-embedded tissue using the hybrid 
capture exome-sequencing assay (OncoPanel), which sur-
veys exonic DNA sequences of 447 cancer genes and 191 
regions across 60 genes for rearrangement.8 The assays 
were performed at the Center for Advanced Molecular Diag-
nostics, a CLIA-certified laboratory in the Department of 
Pathology at Brigham and Women’s Hospital.

DNA Methylation Array

Selected slides (H&E and unstained) were sent to the 
National Institutes for Health/National Cancer Institute (NIH/
NCI) for genome-wide DNA methylation profiling for all 
cases with sufficient material. Methylation profiling was 
performed as previously described.9 The published DKFZ/
Heidelberg classifier10 was used to generate tumor classifi-
cation with a calibrated score.

Imaging Analysis

The MRI images were evaluated by a pediatric neuroradiol-
ogist using the following criteria: tumor location (tumor 
epicenter) and MRI signal characteristics of the predominant 
solid component. These signal characteristics were assessed 
using T1-weighted (T1WI), T2-weighted (T2WI), diffusion 
(DWI), and post-contrast T1-weighted images, with the solid 
component classified as homogeneous or heterogeneous, 
if applicable. The diffusion characteristics of the tumor were 
subjectively assessed by comparing them to the signal of 
the normal contralateral thalamus in cases of thalamic 
tumors or to the adjacent spinal cord signal in the case of 
tumors adjacent to the cord.

Importance of the Study

Midline gliomas with concurrent H3K27M and BRAF 
V600E mutations are rare and not well characterized. This 
study presents detailed clinical, radiologic, histologic, 
molecular, treatment, and outcome data from eight pedi-
atric patients with these dual-mutant tumors. Most under-
went maximal safe resection. Histology fell into three 
categories: low-grade glioma-like, ganglioglioma-like, 

and high-grade glioma. All patients received BRAF inhib-
itors. Those with high-grade features died of disease, 
while those with low-grade histology are alive with stable 
disease. This series highlights distinctions between 
H3K27M/BRAF V600E co-mutant gliomas and classic dif-
fuse midline gliomas, underscores diagnostic challenges, 
and suggests potential therapeutic avenues.
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Results

Cohort Characteristics

Eight pediatric patients diagnosed with H3K27M/BRAF 
V600E-mutant gliomas or glioneuronal tumors were identi-
fied. There were 6 males and 2 females with ages ranging 
from 3 to 18 years, average 11 years old at the time of diag-
nosis. The cohort characteristics are found in Table 1.

Imaging Characteristics

All eight H3K27M/BRAF V600E-altered gliomas were located 
in the midline. Six tumors were found in the thalamus (four 
right, two left), one in the cervical spinal cord and cervi-
co-medullary junction, and one in the suprasellar region. 
Among the thalamic tumors (n = 6), all demonstrated focal 
infiltrative and exophytic components extending into ambi-
ent cisterns (100%, 6/6) and the third ventricle (66.7%, 4/6). 
Four thalamic tumors (66.7%, 4/6) involved the ipsilateral 
internal capsule, and five (83.3%, 5/6) presented with hydro-
cephalus and findings of supratentorial ventriculomegaly 
with altered cerebrospinal fluid dynamics. Tiny cystic or 
necrotic components were also present in three thalamic 
tumors (50%, 3/6). None of the tumors involved the basal 
ganglia or extended to the cortex or white matter. Coarse 
calcifications were present in four thalamic tumors (66.7%, 
4/6) as well as the suprasellar tumor. Assessment of diffu-
sion characteristics was limited by the presence of coarse 
calcifications.

Notably, one of the thalamic tumors and the suprasellar 
tumor had radiographic diffusion restriction as well as lep-
tomeningeal spread at the time of diagnoses; both these 
tumors had high-grade histologic features. Enhancement 
patterns were all heterogeneous with no differences 
between histology types. There was minimal to mild 
vasogenic edema surrounding the thalamic tumors. Finally, 
only one patient presented with an expansile and infiltrative 
T2 prolongation signal abnormality in the cervicomedullary 
and cervical spinal cord with associated areas of decreased 
diffusivity and hemorrhage. Magnetic resonance images 
representative of this cohort are shown in Figure 1.

Histological Findings

The diagnoses rendered as part of patient care were diffuse 
midline glioma, CNS WHO grade 4 (n = 4), diffuse midline gli-
oma ungraded (n = 1), pediatric-type diffuse low-grade glioma 
(n = 1), and ganglioglioma (n = 2) (Table 1). Central neuropa-
thology review for the purpose of this manuscript revealed 
that the histologic features of these tumors were of three dis-
tinct patterns: low-grade glioma-like (LGG-like, n = 3), ganglio-
glioma-like (GG-like, n = 3), and high-grade glioma-like 
(HGG-like, n = 2). Histological sections of LGG-like tumors 
(n = 3, Figure 2A) exhibited a mildly infiltrative, moderately 
cellular glioma, with minimal atypia, abundant calcifications 
and psammoma bodies, and a low Ki-67 index (ranging from 
<1% to 2%). Microvascular proliferation was not present, and 
mitoses were generally difficult to find. One LGG-like tumor 
(33%, 1/3) exhibited focal necrosis (ischemic-type), while 
another demonstrated rare mitotic figures (33%, 1/3).

Table 1.  Demographics and histological findings in the cohort

Morphology No Gender
Age of 
diagnosis Location

Extent of 
disease

Diagnosis at 
presentation Alive

Follow-up 
interval 
(m)

PFSa 
(m)

OSb 
(m)

LGG-like 1 M 14 Thalamus Localized Diffuse midline glioma, 
WHO Grade 4

Y 23 N/A 23

2 F 16 Thalamus Localized Pediatric-type diffuse 
low-grade glioma with 
calcifications

Y 11 N/A 11

3 F 8 Thalamus Localized Diffuse midline glioma, 
WHO Grade 4

Y 80 N/A 80

GG-like 4 M 7 Cervical 
spine

Localized Ganglioglioma Y 77 5 77

5 M 5 Thalamus Localized Diffuse Midline Glioma Y 6 N/A 6

6 M 18 Thalamus Localized Glioneuronal neoplasm 
with low-grade 
histology, most 
consistent with 
ganglioglioma

Y 32 N/A 32

HGG-like 7 M 14 Thalamus Disseminated Diffuse midline glioma, 
WHO Grade 4

N 17 6 17

8 M 3 Optic 
pathway

Disseminated Diffuse midline glioma, 
WHO Grade 4

N 12 5 12

Abbreviations: F, female; GG, ganglioglioma; HGG, high-grade glioma; M, male; m, months; N, no; pLLG, pediatric-type low-grade glioma; PFS, 
progression free survival; OS overall survival; Y, yes.
aPFS is noted as N/A whenever there was no progression.
bOS is the same as the follow-up for this cohort, as all patients were/are followed at our institution.
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Histological sections of GG-like tumors (n = 3, Figure 2B-C) 
exhibited a biphasic population of enlarged ganglion-like 
neuronal cells and elongated/astrocytic atypical glial cells, 
no necrosis, and a low Ki-67 index (ranging from 1% to 5%). 
Rare mitotic figures were identified in one GG-like tumor 
(33%, n = 1 of 3). Two GG-like tumors demonstrated focal 
plump endothelium but no microvascular proliferation. 
Notably, perivascular lymphocytic inflammatory infiltrates 
were present in all three GG-like tumors, while intratumoral 
lymphocytic infiltrate was present in two (66%, n = 2 of 3). 
Finally, both ganglion-like and glial tumor cells were strongly 
immunopositive for H3K27M and BRAF V600E (Figure 2B-C).

The HGG-like tumors (n = 2, Figure 2D) demonstrated vari-
able histology. One tumor demonstrated a poorly differenti-
ated, pleomorphic high-grade neoplasm with multiple mitotic 
figures, no necrosis, foci of microvascular proliferations, areas 
of perivascular pseudorosettes and true rosettes, and separate 
areas of primitive appearance similar to that of a primitive 
neuronal component. The Ki-67 index was moderately ele-
vated. Histological sections of the other HGG-like tumor was 
characterized by a moderately cellular glioma with focal pali-
sading necrosis and vascular proliferation, occasional mitoses 
and a mildly elevated proliferation rate. Both HGG-like tumors 
had leptomeningeal dissemination at the time of diagnosis.

Figure 2.  Representative images of the three histologic patterns observed in this cohort. Representative histological images of (A) low-grade 
glioma with calcifications, minimal atypia, nuclear H3K27M, and low Ki67 proliferation index; (B, C) ganglioglioma-like with ganglion-like cells 
admixed with atypical astrocytes, both cell populations with H3K27M, and Ki67 showing a low proliferation rate; (D) high-grade glioma with increased 
cellularity, atypia, mitoses, H3K27M expression, and high Ki67 proliferative index. The scale bar in images A, B, C, and D has a length of 50 microns.

Figure 1.  Representative magnetic resonance imaging. Representative magnetic resonance imaging (MRI) of (A) low-grade glioma with H3K27M 
and BRAF V600E mutations, (B) high-grade glioma with H3K27M and BRAF V600E mutations, and (C, D) ganglioglioma (GG)-like midline tumors 
located in the thalamus (C) and cervical spine (D) at the time of presentation (initial), post-resection (resection), and post-treatment (treatment). 
Images include both T2 (A-C) and T2 FLAIR (C, D) images.
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For all 8 tumors, immunohistochemistry demonstrated 
positivity for H3K27M and BRAFV600E and loss of H3K27me3 
(not shown). Neurofilament protein (not shown) highlighted 
axons in the background at least focally, demonstrating at 
least focal infiltration in all of the tumors.

Molecular Findings

From the molecular perspective, all tumors had H3F3A p. 
K28M and BRAF p. V600E mutations. The tumors with low-
grade morphology (LGG-like and GG-like, n = 6 of 8) did not 
have other coexisting clinically significant genetic events, 
while those with high-grade morphology (n = 2) had co-oc-
curring genetic alteration(s) with one tumor harboring a 
TERT pC250T promoter variantand another tumor harboring 
an IDH pM91T variant, 1q and 5q gains, and poly7.

Methylation analysis performed on 5 of 8 of these tumors 
revealed one LGG-like tumor that clustered with diffuse mid-
line glioma, H3K27-altered, WHO-CNS grade 4, one ganglio-
glioma-like tumor that clustered with high-grade glioma 
with piloid features, one high-grade glioma that clustered 
with diffuse midline glioma H3K27-altered, WHO-CNS grade 
4, while the other 2 tumors had no match. The molecular 
results are summarized in Table 2.

Therapeutic Approach

Six patients had maximal safe resections, while the remain-
ing 2 patients (one with HGG and one with LGG morphol-
ogy) had biopsies only. Of note, one patient of the six with 
maximal safe resections had a biopsy upfront followed by 
focal irradiation and then a second-look maximal safe resec-
tion before the initiation of targeted inhibitor. All but one 
patient received targeted therapy as upfront treatment 
approach (either after surgery or after radiation therapy), 
with four initiating treatment with a combination of dab-
rafenib and trametinib, two starting treatment with vemu-
rafenib and one commensing dabrafenib monotherapy. Of 
note, the remaining patient (LGG-like histology) was started 
on targeted therapy after surgery, but due to surgical 

complications, targeted therapy was discontinued shortly 
after and the patient remains disease-free a year after sur-
gery without adjuvant radiation or systemic therapy.

Survival Outcomes

Patients with H3K27M/BRAF V600E-altered HGG-like tumors 
(n = 2) are deceased with an overall survival of 12 months 
and 17 months, respectively, and outcome that is similar to 
that of classic H3K27M-DMG WHO grade 4. In contrast, 
patients with H3K27M/BRAF V600E-altered pLGG- and 
GG-like tumors are all alive with stable disease at an average 
follow-up interval of 38 months (ranging from 11 to 80 
months in pLGG-like tumors and 6-77 months in GG-like 
tumors). Of the patients with low-grade morphology, only 
one had imaging findings suspicious for progression after 
radiotherapy, at which point targeted therapy was initiated 
and there was no more progression.

Discussion

DMG H3K27-altered was defined in the 2021 WHO Classifi-
cation of CNS Tumors11 as a uniform group of grade 4 tumors 
with poor prognosis and a shared loss of H3K27me3. Over 
time, with the increasing use of comprehensive molecular 
diagnostics, it has become clear that DMGs with H3K27-al-
tered represent a more heterogeneous group than initially 
appreciated,2,7 and that a small subset of patients may expe-
rience longer survival.12,13 In the study by Holly J. Roberts et 
al,12 a cohort of 85 patients with H3K27-altered DMG who 
survived more than 36 months was selected and analyzed. 
The average age was 13.7 years, and a disproportionate 
number of tumors were thalamic and circumscribed or 
non-infiltrative in appearance. The authors reported enrich-
ment of FGFR1 and BRAF V600E mutations and absence of 
TP53 mutations and, despite the less infiltrative nature of 
many of these tumors, proposed the designation “DMG, 
H3K27-altered and MAPK-altered.” However, other studies5,14 
evaluating DMGs with both H3K27M and MAPK alterations 

Table 2.  Molecular findings

Morphology No H3K27M VAF BRAF VAF Additional findings Methylation class
Methyla-
tion score

LGG-like 1 40% 32% None Diffuse midline glioma, H3K27-
altered, CNS WHO grade 4

0.96

2 22% 23% None No match—low score PXA 0.54

3 37% 44% None N/A

GG-like 4 42% 27% None N/A

5 7% 8% Intragenic copy number loss 
of RHBDF2

HGAP 0.96

6 11% 5% None No match—control, reactive 0.79

HGG-like 7 54% 47% TERT promoter (C250T, 43%) Diffuse midline glioma, H3K27-
altered, CNS WHO grade 4

1

8 63% 46% IDH1 (pM91T, 52%); 1q gain, 
poly7, 5q gain

N/A

pLLG, pediatric-type low-grade glioma; GG, ganglioglioma; HGG, high-grade glioma; HGAP, high-grade glioma with piloid features; PXA, pleomorphic 
xanthoastrocytoma; VAF, variant allele frequency; CNS, central nervous system.
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did not find improved survival when restricting inclusion to 
tumors with unequivocally diffuse growth and classic high-
grade DMG histologic features. Thus, it remains uncertain 
whether MAPK alterations confer a survival advantage in 
histologically and radiographically typical DMGs.

In another study, Gestrich et al14 examined a cohort of adult 
and pediatric patients with H3K27-altered DMG and identified 
a subset with MAPK pathway alterations, including BRAF 
V600E. A key insight from the Gestrich study is that the prog-
nosis of those tumors with BRAF V600E may depend on the 
histologic grade: tumors with high-grade features were asso-
ciated with leptomeningeal dissemination and poor out-
comes, while those with low-grade morphology had a more 
favorable clinical course. Of note, the two high-grade glio-
mas in our cohort were also part of Gestrich’s manuscript. 
Given the rarity of H3K27M/BRAF V600E-mutant DMGs, the 
opportunity for targeted therapy, and the suggestion that 
histologic features may drive prognosis, we focused our 
analysis on a pediatric cohort of eight such tumors, all of 
which were treated with BRAF inhibitors, either as mono-
therapy or in combination with MEK inhibitors.

We found that midline glial and glioneuronal tumors har-
boring both H3K27M and BRAF V600E mutations seem to be 
radiologically distinct from DMG H3K27-altered, CNS WHO 
grade 4. Whereas classic DMGs typically exhibit a diffusely 
infiltrative growth pattern that expands and distorts midline 
CNS structures, H3K27M/BRAF V600E-mutant gliomas and 
glioneuronal tumors demonstrate key imaging features that 
suggest a different biological behavior. These tumors were 
radiologically heterogeneous, unilateral, and partially exo-
phytic, frequently displaying coarse calcifications and vari-
able diffusion characteristics that make it difficult to classify 
them as definitively high- or low-grade based on imaging 
alone. In particular, coarse calcifications—especially in tha-
lamic tumors—combined with mixed diffusion patterns, 
ranging from facilitated to intermediate diffusivity, are 
important diagnostic clues. Although more recent studies15 
have described some imaging features of these tumors, a 
more detailed radiologic characterization remains valuable 
for guiding both clinical and pathological management. Mid-
line tumors suspected to be DMGs are commonly biopsied 
rather than resected. However, in our series, 6 of the 8 
patients underwent maximal safe resections—five with low-
grade glial or glioneuronal histology and one with high-
grade glioma morphology—based on radiologic evidence of 
a partially exophytic or circumscribed growth pattern. While 
Auffret et al15 describe this surgical approach, it remains 
uncommon in neurosurgical practice. Importantly, imaging 
findings can also inform the pathology workflow: when such 
radiological features are present, pathologists should con-
sider extending molecular testing beyond H3K27M to eval-
uate for MAPK pathway alterations.

The presence of both H3K27M and BRAF V600E mutations 
raises the possibility of BRAF/MEK inhibitor therapy. The con-
cept of upfront BRAF/MEK inhibition in pediatric high-grade 
gliomas is relatively new, and supporting literature is still 
emerging, with a recent Children’s Oncology Group study 
evaluating the efficacy of this approach (NCT03919071). 
Rosenberg et al16 reported a multi-institutional cohort of 19 
patients with various high-grade glial and glioneuronal tumors 
treated upfront with BRAF/MEK inhibitors, following the com-
pletion of radiotherapy in 16/19 patients. Of the 14 patients 

with evaluable disease post-surgery, 2 achieved complete 
radiologic responses, 6 had partial responses, and 4 had stable 
disease—all with durable outcomes. The 3- and 5-year overall 
survival rates in this study were both 82%, markedly higher 
than those typically seen with conventional therapy. Based on 
these findings, the authors advocated for the early integration 
of molecularly targeted therapy in pediatric and young adult 
patients with BRAF V600E-driven high-grade gliomas.

In our cohort of 8 patients, all but one patient received 
upfront BRAF V600E/MEK inhibitor therapy; six also under-
went radiation therapy, and the two with high-grade gliomas 
additionally received conventional chemotherapy. All 
patients with low-grade glial or glioneuronal tumors are alive 
with stable disease (average follow-up: 38 months; range: 
6-80 months). In contrast, the two patients with high-grade 
gliomas presented with leptomeningeal dissemination at 
diagnosis and died of disease at 12 and 17 months, respec-
tively. These findings suggest that the presence of a BRAF 
V600E mutation does not independently predict a favorable 
outcome in gliomas harboring an H3K27M mutation. Instead, 
histologic features—and possibly other molecular character-
istcs—appear to play an important prognostic role.

In our cohort, we encountered three distinct histologic 
patterns: (1) low-grade glioma-like tumors, characterized by 
variable degrees of brain infiltration, a moderately piloid 
background, rare mitosese, and absence of microvascular 
proliferation or necrosis; (2) low-grade ganglionglioma-like 
tumors, composed of disorganized clusters of ganglion-like 
cells admixed with atypical astrocytes, with H3K27M immu-
noexpression in both cell types; and (3) high-grade glio-
ma-like tumors, showing marked nuclear atypia, 
hyperchromasia, leptomeningeal dissemination, mitotic 
activity, microvascular proliferation, and necrosis. While 
elements of these morphologies have been described in the 
literature (eg gangliogliomas with H3K27M and BRAF V600E 
mutations,17,18 a comprehensive histologic characterization 
of such tumors in one publication is lacking.

On a molecular level, these tumors also appear to be dis-
tinct. Unlike DMGs with H3K27-altered, which frequently har-
bor cooperating mutations in TP53, ATM, PDGFRA, and 
ACVR1 11 gliomas and glioneuronal tumors with concurrent 
H3K27M and BRAF V600E mutations often lack additional 
alterations—particularly in tumors with low-grade histology. 
In our series, the two tumors with high-grade morphology 
demonstrated additional copy number changes, and one har-
bored a TERT promoter mutation, although the small sample 
size precludes definitive conclusions. Loss-of-function muta-
tions in ATRX, proposed by Tauziede-Espariat et al19 as a poten-
tial surrogate for identifying midline gliomas with H3K27M 
and MAPK pathway alterations, were not observed in any of 
the cases in this cohort, which is in keeping with Gestrich et 
al.’ study14 that showed that they are enriched in those 
H3K27M-mutant gliomas with FGFR1 hotspot mutations.

While DNA methylation profiling is generally a reliable 
diagnostic tool in brain tumor classification,10 its role in 
H3K27M/BRAF V600E-mutant gliomas and glioneuronal 
tumors remains unclear. Methylation profiling was per-
formed on five of the eight tumors—four with low-grade and 
one with high-grade morphology. Of the low-grade tumors, 
three had no methylation class match, while one matched 
the DMG H3K27-altered, CNS WHO grade 4 (Case 1). The 
high-grade glioma also matched this methylation class.
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Case 1 merits special mention: despite its methylation 
classification into the unfavorable DMG methylation 
group, the patient remains disease-free on a BRAF inhib-
itor and neurologically intact 26 months post-resection 
and is an avid athlete—further highlighting a disconnect 
between methylation class assignment and clinical behav-
ior in some cases.

In conclusion, our aim with this study is to emphasize that 
gliomas and glioneuronal tumors harboring both H3K27M 
and BRAF V600E mutations are histologically diverse. 
Tumors with low-grade features are radiologically, histolog-
ically, and molecularly distinct from canonical DMG 
H3K27-altered CNS WHO grade 4. We suggest that, in such 
cases, the designation of “DMG” or “DMG with MAPK alter-
ations” is not appropriate; rather, a more descriptive clas-
sification that incorporates both histologic and molecular 
features would more accurately reflect the tumor’s biology 
and better inform clinical management. The full impact of 
upfront BRAF/MEK inhibition in these tumors remains to be 
determined in time, but this series offers an encouraging 
foundation for further investigation.
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Lay Summary

Some brain tumors in children have a specific mutation called 
BRAF V600E, which may help them respond to targeted treat-
ments. The authors of this study wanted to better understand 
these tumors by examining how they appear on scans, under the 
microscope, and in genetic tests. To do this, they looked at the 
medical records and tumor samples of eight children with this 
type of brain tumor. They found that some tumors appeared less 
aggressive and were linked to better outcomes, while others 
appeared more aggressive and had worse results. Children with 
less aggressive tumors lived longer, especially when they 
received surgery and targeted therapy.
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