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DESCRIPTION

A 24-year-old woman with a history of tectal
glioma initially diagnosed at 7 years of age
presented following cyst fenestration and
biopsy for progression on neuroimaging.
Contrast enhanced MRI of the brain revealed a
relatively well-defined mass with progression of
solid and cystic components in the tectal region
of the brainstem (figure 1). At initial presenta-
tion at 7 years of age, the patient underwent
an endoscopic third ventriculostomy followed
by ventriculoperitoneal shunt placement for
treatment of persistent hydrocephalus. Due to
the location and slow growing nature of the
tumour, the patient did not undergo surgical
resection, radiation, or chemotherapy, but
was monitored with serial MRI. Histologi-
cally, the tumour was classified as a juvenile
pilocytic astrocytoma (JPA). A next generation
sequencing panel consisting of 397 cancer-re-
lated genes (table 1) performed on paraffin-em-
bedded formalin fixed tumour of the previously
untreated tumour revealed a clinically signifi-
cant KRAS missense mutation (c.187G>Ap.
E63K). Variants in JAK1 (c.6+1G>T, splice
site exon 2), RAF1 (c.1423T>Cp.F475L)
and NOTCH3 (c.1505C>Tp.S502F) were
also detected. However, following review of
Catalogue of Somatic Mutations in Cancer
(COSMIC) database (https://cancer.sanger.ac.
uk/cosmic), these specific mutations have not
been reported and are considered variants of
unknown significance.

JPAs are slow growing WHO grade I tumours
that account for approximately 20% of paedi-
atric brain tumours.' JPAs can arise sporadically,
as with this particular patient, or in association
with neurofibromatosis type 1 (NF1), a familial
tumour syndrome that increases the risk of devel-
oping gliomas.! * These tumours often develop

in the cerebellum, brainstem, hypothalamus and
optic tract and rarely become anaplastic or malig-
nant.” The majority of JPAs are associated with
increased activation of the mitogen-activated
protein kinase (MAPK) signalling pathway.' > The
most common genetic alteration, found in over
70% of cases, is the KIAA1549-BRAF fusion,
a 2Mb tandem duplication of 7q34 that leads
to loss of the N-terminus regulatory domain of
BRAF and thus constitutive activation of MAPK.?
Several other gene fusions such as FAM131B-
BRAF, SRGAP3-RAFand FGFR1-TACC1 have
also been reported, but are much less common.'
These gene fusions are primarily found in cere-
bellar JPAs and less frequently in non-cerebellar
JPAs.! * Non-fusion mutations in genes along the
MAPK pathway are found more frequently in
non-cerebellar JPAs, and include somatic BRAF,
KRAS, FGFR1, PTPN11 mutations as well as the
germline NF1 mutation.'

KRAS is an oncogene that encodes for the
KRAS protein, a GTPase involved in signal trans-
duction.> KRAS is involved in several signalling
cascades, including MAPK, PI3K/AKT, RAL-GDS,
JAK/STAT3 and NORE1/RASFF1 pathways and
thus plays a role in a variety of cellular processes
including cell proliferation, apoptosis, growth
arrest, differentiation, transcription and trans-
lation.> Activating mutations in KRAS decrease
GTP hydrolysis activity and most notably lead to
increased cell proliferation through the MAPK and
PI3K/AKT pathways.” KRAS mutations have been
implicated in numerous cancers and are associated
with a less favourable outcome.’ They have the
highest incidence rates in pancreatic, colon and
lung carcinomas, but are rare in JPAs, occurring in
29 or less of cases.>® The KRAS p.E63K mutation
detected in our patient comprises approximately
0.025% (11 of 43 817) of all KRAS mutations
reported (COSMIC, October 2018), and has been

Figure 1
contrast enhancement and hydrocephalus (B).

MRI demonstrates a cystic and solid hyperintense mass of the dorsal tectum (A) with associated minimal
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reported once in a patient with a cerebellar JPA." Our finding
represents the first reported case of KRAS p.E63K mutation
in a non-cerebellar JPA of the tectum. It is unclear what role
if any the KRAS mutation or the unreported variants of JAK1,
RAF1 and NOTCH3 may play in tumour growth. Further
studies on phenotype/genotype correlations are required to

Learning points

» Juvenile pilocytic astrocytomas (JPAs) are relatively common
low grade gliomas that are associated with mutations in
genes that encode for proteins in the MAPK pathway.

» KRAS mutations are rare in JPAs and have been found in 2%
or less of cases.

» The KRAS p.E63K missense mutation comprises about
0.025% of all reported KRAS mutations. We report the first
case of this mutation in non-cerebellar pilocytic astrocytoma
of the tectum.

understand the functional consequences of previously unchar-
acterised novel gene mutations in low grade glioma.
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