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Cerebellar high-grade glioma with H3 K27M mutation: illustrative case
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BACKGROUND Diffuse midline glioma H3 K27M-mutant is a distinct subtype of glial tumors newly introduced in the revised fourth edition of the
World Health OrganizationClassification of Tumours of the Central Nervous System. They are aggressive pediatric tumors with a poor prognosis but
have also been reported in adults.

OBSERVATIONS The authors present the case of a man in his 60s who presented with rotatory vertigo, taste disorder, and right facial paralysis.
Magnetic resonance imaging showed a tumor expanding from the cerebellum to the pons, which was histologically identified as glioblastoma, grade IV,
IDHwild type. After tumor resection, the patient received chemoradiotherapy but showed only a partial response. His condition gradually worsened, and
he died of progressive disease 12 months postoperation, after which an autopsy was performed. Tumor cells with a high nuclear-to-cytoplasm ratio
were immunohistochemically analyzed and found to test positive for H3K27Mand negative for H3K27me3. Furthermore, mutational analysis revealed
HIST1H3B K27M mutation, and the tumor was finally identified as a high-grade glioma H3 K27M-mutant. The tumor invaded widely along the cerebral
ventricle and disseminated to the spinal cord.

LESSONS When a glioblastoma shows localization or dissemination patterns different from those of typical glioblastoma, an H3 K27M-mutant
glioma should be suspected.
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A diffuse midline glioma H3 K27M-mutant, introduced in the revised
fourth edition of the 2016 World Health Organization (WHO) Classi-
fication of Tumours of the Central Nervous System, is classified as a
grade IV high-grade glioma.1 It commonly emerges in the brainstem,
thalamus, and spinal cord and is associated with a poor prognosis.
Although it is predominant in children, it has also been reported to occur
in adults.2,3 We report an autopsy case of a high-grade glioma H3
K27M-mutant in an adult male patient.

Illustrative Case
A male in his 60s presented to our hospital with rotatory vertigo, a

taste disorder, and right facial paralysis. Magnetic resonance imaging
(MRI) of the brain revealed a tumor distributed from the right ponto-
medullary junction to the inferior cerebellar peduncle (Fig. 1). During
surgery, the tumor was exposed on the surface with adhesion of the
facial and vestibulocochlear nerve and was found to be protruding into

FIG. 1. Radiological features of the primary lesion at the time of surgery.
MRI examination showed a tumor from the right pontomedullary junction
to the inferior cerebellar peduncle with T1-weighted image (WI)
hypointensity (A) and T2-WI hyperintensity (B).
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the pontocerebellar cistern (Fig. 2A and B). Histological diagnosis of
the tumor revealed a glioblastoma, grade IV, IDH wild type with hy-
percellularity and nuclei of various sizes (Fig. 2C). Tests for detection of
the H3 K27M-mutant were not yet performed. Chemotherapy with
temozolomide and bevacizumab and radiotherapy regimens were
administered postsurgery. The patient initially showed a partial re-
sponse to the treatment; however, the temozolomide was canceled
given the emergence of myelosuppression 6 months later. Thereafter,
his condition worsened and he was hospitalized; he later died of
aspiration pneumonia, after which an autopsy was performed. Inci-
dental findings from the patient’s autopsy revealed that, macroscop-
ically, the tumor involved the brainstem without a nodular growth
pattern (Fig. 3A). It invaded along the cerebral ventricle and cistern with
a thickness of several centimeters, consistent with the distribution
pattern shown in his MRI examination, forming nodules in the ventricle
(Fig. 3B and C). Additionally, the tumor disseminated to the spinal cord
and formed nodules on the cauda equina (Fig. 3D). Microscopically,
tumor cells with oval or short, rod-shaped nuclei were diffusely

distributed at high cellularity and showed increased mitosis (Fig. 4A
and B). They infiltrated around the blood vessels and peripheral nerves
(Fig. 4C). Immunohistochemical analysis revealed that the tumor cells
were partial positive for GFAP, S-100, nestin, and olig2; positive for H3
K27M (Fig. 4D); and negative for H3 K27me3 (Fig. 4E), IDH R132H, and
ATRX. Mutational analysis showed a K27M mutation in HIST1H3B
(Fig. 4F). Finally, this tumor was identified as a cerebellar high-grade
glioma H3 K27M-mutant.

Discussion
Diffuse midline glioma H3 K27M-mutant harbors heterozygous

mutations in the H3F3A gene, encoding histone H3.3 or, in the
HIST1H3B/C gene, encoding histone H3.1.1–3 Several studies have
reported its occurrence in adults and at different anatomical locali-
zations except the midline area.4–9 Additionally, the histological phe-
notypes of H3 K27M-mutant gliomas have been reported to have
various morphologies ranging from WHO grades I to IV.10,11

FIG. 2. Surgical and microscopic findings of the tumor. The tumor (arrowhead) adhered to the vestibulocochlear
nerve (arrow) (A) and protruded into the pontocerebellar cistern (arrowheads) (B). C:Original magnification ´40.
Tumor cells with nuclei of various sizes distributed diffusely with proliferated microvessels.

FIG. 3.Macroscopic and radiological features of the tumor.A:The tumor involved the brainstemwithout nodule formation.B:MRI examination at the time
of the clinical exacerbation showed invasion along the cerebral ventricle with gadolinium-enhanced T2-WI hyperintensity.C: The tumor proliferated in the
cerebral ventricle and formed the tumor surrounded with hemorrhage. D: The tumor disseminated to the spinal cord and formed nodules on the cauda
equina (arrows).
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Observations
In the present case, the tumor was initially identified as a glio-

blastoma, IDHwild type, but it was different from typical glioblastoma in
the following ways: (1) it was located in the infratentorial area, (2) it
protruded into the pontocerebellar cistern, and (3) it disseminated
extensively without enlargement of the primary site. The characteristic
infiltrative spread in glioblastomas is reportedly the rapid invasion of the
neighboring brain structures.1 Autopsy-based analysis of diffuse in-
trinsic pontine glioma, a pediatric tumor integrated with diffuse midline
glioma in the WHO 2016 classification, showed leptomeningeal dis-
semination in about 40% of the cases;12 however, such dissemination
patterns are reported in only a few adult cases of H3 K27M-mutant
glioma. The pattern of spread in this case (infiltration along the cerebral
ventricle with some thickness) may be one of the characteristics of an
H3 K27M-mutant glioma.

Lessons
In conclusion, we reported an autopsy case of a cerebellar high-

grade glioma H3 K27M-mutant. Diffuse midline glioma H3 K27M-
mutant is predominant in children but also occurs in adults and at
different anatomical localizations apart from the midline area. Its
histological phenotype has been reported to have various morphol-
ogies. When a glioblastoma shows localization or dissemination
patterns different from the typical glioblastoma, an H3 K27M-mutant
glioma should be suspected.
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