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A 6-year-old female with synchronous cerebellar and
thalamic masses
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1 | CASE PRESENTATION

A 6-year-old girl was admitted to our hospital for
sudden-onset headache with vomiting. Ataxia was
observed via physical examination, and two well-defined
lesions were identified via MRI, one in the left cerebel-
lum, measuring approximately 42 mm� 37 mm in size,
which was mainly T1-hyperintense, T2-hypointense
(Figure 1), with T1-hypointense and T2-hyperintense in

its inner and edge parts, and without enhancement in the
center of T1-weighted postcontrast, and the other in
the right thalamus, which was cystic, measuring
15 mm� 15 mm, with T2-hyperintense (Figure 1, inset)
and T1-hypointense, both of which provided the first
impressions of hemorrhagic lesions. The cerebellar lesion
was excised for definitive diagnosis and symptom relief,
whereas the thalamic lesion was left under close monitor-
ing and eventually removed 5 months later after another
episode of headache due to a volume increase confirmed
by MRI in the patient’s local hospital (Box 1).

2 | FINDINGS

Haematoxylin and eosin (H&E) staining revealed that
the cerebellar tumour was predominantly solid with

BOX 1 Virtual glass slide

Access at https://isn-slidearchive.org/?col=ISN&
fol=Archive&file=BPA-24-04-CI-103-cerebellum.
svs and https://isn-slidearchive.org/?col=ISN
&fol=Archive&file=BPA-24-04-CI-103-thalamu
s2.svs.

F I GURE 1 MRI shows T2-weighted images of the cerebellar lesion
and the thalamus lesion (inset).
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medium cell density. The tumour cells were uniform,
mainly with clear vacuolated cytoplasm and elongated
processes. Oligodendroglial-like cells were observed in
some areas (Figure 2A), and branching capillaries were
scattered in the stroma, along with intratumoural hemor-
rhage and cystic alterations (Box 1). Mitoses were easily
observed (5 mitoses per 10 HPF), but microvascular pro-
liferation and palisading necrosis were absent. Immuno-
histochemical staining revealed that GFAP (Figure 2B),
CD56 and H3K27me3 were diffusely positive; S-100 and
p53 were mostly positive; and nearly half of the tumour
cells were NeuN positive (Figure 2C), whereas OLIG2
was negative (Figure 2B, inset). Synaptophysin (SYN)
and EMA immunoreactivities were notably present in a
significant portion of the tumour cells in a paranuclear
dot-like pattern (Figure 2D,E, inset). The Ki-67 labelling
index was 15%.

During whole-exome high-throughput sequencing,
two clinically relevant alterations, EGFR amplification
and TP53 mutation, were found. The paraffin-embedded
tumour tissue was then subjected to a genome-wide DNA
methylation assay via the Human Methylation 850K
array platform. The methylation profile in version 12.8
of the publicly accessible Heidelberg classifier matched
the methylation class ‘diffuse paediatric-type high-grade

glioma (pHGG), H3-wild type and IDH-wild type’
RTK2 (pHGG RTK2), with a score >0.9. MGMT pro-
moter methylation was present. The copy number profile
derived from the methylation array revealed changes con-
sistent with EGFR amplification and gains of chromo-
somes 7, 8, 16, 14q and 17 p.

The thalamic lesion operation was performed at the
patient’s local hospital. The histopathological and immu-
nohistochemical features of the thalamic lesion were con-
sistent with the cerebellar lesion after careful comparison
by two independent pathologists. Unfortunately, exten-
sive bleeding made the thalamic tumour sample unsuita-
ble for independent molecular testing.

3 | DIAGNOSIS

Diffuse paediatric-type high-grade glioma, H3-wild type
and IDH-wild type, RTK2 subtype, CNS WHO grade 4.

4 | DISCUSSION

As a new entity in the 2021 WHO CNS tumours classifi-
cation, diffuse paediatric-type high-grade glioma,

F I GURE 2 Histological and immunohistochemical features. (A) Oligodendroglial-like cells with branching capillaries and mitoses (40�). GFAP
(B), NeuN (C), SYN (D), and EMA (E) are positive, while OLIG2 is negative (B inset) (40�). (F) The CNV profile from DNA methylation analysis
shows EGFR amplification and gain of chromosomes 7, 8, 16, 14q and 17 p.
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H3-wild type and IDH-wild type (pHGG) currently com-
prise three subtypes: pHGG RTK1 (frequently associated
with PDGFRA amplification), pHGG RTK2 (enriched
in EGFR amplification and TERT promoter mutation)
and pHGG MYCN (enriched for MYCN and ID2 ampli-
fication) [1, 2]. The diagnosis of pHGG relies heavily on
molecular and methylation profiling, while the histologi-
cal and immunochemical features remain inadequately
documented, particularly for subtype RTK2. The main
histological features of this case included branching capil-
laries and cells with clear vacuolated cytoplasm and elon-
gated processes, along with frequent mitoses and a high
Ki-67 index. Microvascular proliferation was absent in
both cerebellar and thalamic lesions. However, the tha-
lamic lesion showed higher cell density with palisading
necrosis, which was different from the cerebellar lesion.
The two lesions were completely separated on MRI with-
out any discernible imaging connections. The histopatho-
logical similarities indicate this case may represent a
multifocal pHGG. The increased cell density and palisad-
ing necrosis of the thalamic lesion compared to the cere-
bellar one may have occurred over time. However, the
possibility that these two lesions are molecularly distinct
high-grade gliomas cannot be excluded.

Immunohistochemically, pHGG typically expresses
at least one glial marker (GFAP and/or OLIG2) or one
neuronal marker, with preserved H3K27me3 expres-
sion [2]. In our patient, GFAP and H3K27me3 were dif-
fusely positive, while OLIG2 was negative despite
oligodendroglioma-like features, consistent with minimal
OLIG2 expression in pHGG RTK2 [3]. Neuronal
markers NeuN, S-100, SYN and CD56 showed varying
positivity, with paranuclear dot-like immunoreactivity
for SYN and EMA. Although both of them can be found
in oligodendroglioma and ependymoma, respectively,
simultaneous expression of SYN and EMA in pHGG
has previously been unreported. It will be interesting to
observe whether subsequent case reports have these phe-
notypic features and whether these features are helpful
for diagnosis. The major findings in genome-wide meth-
ylation sequencing revealed an unmethylated status of
the MGMT promoter, characteristic of pHGG RTK2,
alongside EGFR amplification, TP53 mutation and chro-
mosome 7 acquisition, also seen in adult glioblasto-
mas [1]. The overlapping morphology and genetics
highlight the need for integrated pathological and molec-
ular analyses to differentiate pHGG RTK2 from adult
glioblastoma.

In terms of clinical outcomes, our patient did not
receive additional treatment after surgical resection and
has been followed for 18 months without recurrence.
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