
surfen reduces neuroinflammation and cellular infiltration in
EAE, some families of proteoglycans such as heparan sulfate
proteoglycans may serve to promote remyelination centrally
where general antagonism should be avoided.
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Glioblastoma (GBM) is the most commonmalignant neoplasm
of the central nervous system in adults. Despite advances in sur-
gery, chemotherapy, and radiation technique, median overall
survival remains dismal at 5 years after diagnosis. CD133 is a
known putative cancer stem cell marker, and we aimed to identify
markers in CD133 + GBM tumour initiating cell lines (TICs) with
an infiltrative phenotype that could serve as therapeutic targets.

Expression (mRNA) microarray datasets including 22,278
probes for known cell-surface markers in three CD133 +TICs and
17 normal brain tissue lines were obtained. By expression
profiling, we identified genes with uniformly high mRNA
expression, filtered for known localization at the cell-surface, and
for non- or low expression in normal brain; amongst the highly
expressed were ephrin B3 receptor (EphB3), ephrin B4 receptor
(EphB4) and fibroblast growth factor receptor (FGFR1). Protein
expression was established by mass spectrometry using CD133 +
cell line extracts. These were further evaluated in 27 patient GBM
(IDH-wildtype) tumour samples by immunohistochemistry, both
in the tumour and at the brain-tumor interface. Expression in
>50% of tumour cells was enumerated as 7/27 for EphB3,
8/27 for EphB4, and 18/27 for FGFR1. Most tumours failed to
exhibit a gradient of expression across the brain-tumor interface.
Expression was occasionally noted in normal-appearing cells,
particularly pyramidal neurons; most reactive-appearing astro-
cytes also strongly expressed FGFR1. Correlation with clinical
parameters may disclose subsets of these tumours with varying
infiltrative potential.
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Cancerous behaviour is invariably governed by abnormalities
within the genomes and epigenomes of tumour cells. These
include mutations, copy number alterations such as amplifica-
tions, and structural variations that translate into aberrant tran-
scripts and ultimately proteins. Examples of such changes in
glioma include IDH1 R132H mutation, EGFR amplification, and
FGFR3-TACC3 fusions. However, there are myriad other changes
that could alter the biology of tumour with prognostic sig-
nificance. Some, such as the mTOR pathway, maybe targeted by
molecular therapeutic agents.

The BCCA Personalized OncoGenomics (POG) initiative uti-
lizes whole genome, transcriptome, and panel sequencing of tumour
to identify aberrant pathways for potential therapeutic intervention.
POG aims to return informative and potentially actionable results
within five to six weeks from time of biopsy. Over 250 patients have
been sequenced in the past two years including 7 patients with CNS
malignancies. In all cases, the data generated has served to confirm
or re-align pathological diagnoses and also to identify aberrant
genes, transcripts, and cellular pathways. In our hands, the integra-
tion of transcriptome and genome data has proven to be invaluable
especially in comparing global gene expression profile against
public cancer databases such as TCGA and ICGA. Moreover, we
have incorporated analytic pipeline for measuring the expression of
immune-related genes such as PDL1. Lastly, we are analyzing
the mutational load and context to derive a “signature” which
may inform on the molecular causation of the tumour. POG
generates multilayer and granular genomic data that may
provide clinical insight and treatment options for different tumour
groups.
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The patient presented as a 39 year old right hand dominant
female with medically refractory epilepsy. Pre-operative investi-
gations, including MRI, electro- and magneto-encephalography,
and fluorodeoxyglucose positron emission tomography (PET)
were concordant with a lesion in the right inferomesial frontal
lobe. Subdural electrode recordings demonstrated seizure onset in
the right anterior inferior frontal lobe. The patient underwent
surgical resection of the lesion.
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Histopathology revealed an increased cell density of
oligodendrocytes (3350.5 cells/mm2, compared to 1683.6 cells/mm2

in adjacent normal-appearing white matter, p< 0.001). Myelina-
tion (luxol fast blue staining) was normal. Supernumerary cells
were negative for IDH1R132H by immunohistochemistry, IDH1/
2 wildtype by Sequenom, and negative for Ki-67, synaptophysin,
and BRAF V600E. The overlying cortex was completely
normal, with no gliosis, balloon cell, neuronal dysmorophology or
calcification. The original neuropathologic diagnosis was oligo-
dendroglial hamartoma, although a more descriptive diagnosis of
focal oligodendroglial hyperplasia is preferred. The patient
continues to have 1-2 nocturnal partial (focal with dyscognitive
features) seizures per month, but has had no convulsive seizure
since her surgery (4.5 year follow-up). Oligodendroglial hyper-
plasia is a poorly characterized subtype of microdysgenesis, and a
rare cause of medically refractory epilepsy. Histologically, it is
important that it is differentiated from oligodendroglioma.
Because of the paucity of published cases, the clinical impact of
surgical resection of oligodendroglial hyperplasia found within
the seizure onset zone is uncertain.
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The objective was to define the role of excessive heterotopic
white matter neurons beneath focal cortical dysplasias (FCD) for
their contribution to epileptic circuitry. Synaptic plexi can be
identified by synaptophysin immunoreactivity. Other neuronal
markers can distinguish the origin of these neurons from the
fetal subplate zone or by radial migration by using calretinin
reactivity for GABAergic inhibitory interneurons or lack of
calretinin expression by radial migratory excitatory neurons.
Synaptophysin, calretinin and NeuN antibodies were applied to
paraffin sections of surgical resections of epileptic foci in 16
infants, children and adolescents, ages 3 months to 17 years, with
focus on subcortical axonal networks: 10 FCD I and 6 FCD II. Ten
normal fetal brains of 18-22 gestational weeks, 6 of 37-41 weeks
and 8 postnatal brains of infants and children at autopsy, and also
white matter beneath normal cortex of surgical cases provided
controls.

Subcortical and deep white matter in FCD exhibited
excessive neurons, mostly scattered, but focally clustered and
mainly at the depths of sulci. White matter neurons were
reactive for NeuN and MAP2, but rarely for calretinin. Elaborate
axonal plexi showed connections between heterotopic neurons
and also with overlying cortex. Axons were oriented randomly
and frequently projected to and entered the cortex; subcortical
axons of controls ran parallel to cortex. In the grey matter of

FCD Ia and some cases of FCD II, radial layers of synapses
alternated with micro-columns of neurons. The significance is that
subcortical white matter neurons in FCD have elaborate synaptic
plexi that probably contribute to epileptic circuitry. They are not
derived from the subplate zone, hence contribute to excitatory
rather than inhibitory networks. They also help explain indistinct
grey/white MRI boundaries in FCD.
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A generation of doctors has been taught that Shaken
Baby Syndrome (SBS) can be diagnosed definitively by a triad
of [1] retinal hemorrhage, [2] meningeal hemorrhage (subdural
or subarachnoid) and [3] encephalopathy. SBS, not really
syndromic, is unravelling, and has been supplanted by
Abusive Head Trauma (AHT) by its proponents. Yet fundamental
problems remain with the idea. The physics of angular
acceleration provides only 11-12% of that necessary to cause
destructive shear force within the brain. The fulcrum around
which the brain would rotate is not the center of the head
(as in boxing), but inferiorly in the neck, which has been injured
in no case of presumptive SBS/AHT. Commonly, there is little
to no differential diagnosis by child abuse specialists in
court asserting there is only one possible diagnosis: abuse. There
are a multitude of causes of the triad. Reperfusion hemorrhage
after resuscitation following cardiac arrest accounts for
many cases, due to reperfusion of previously hypoxic or ischemic
endothelium. SBS and SIDS show a remarkable graphic
superposition in month-over-month incidence plots, suggesting
resuscitation in SIDS may turn it into SBS if reperfusion hemor-
rhage occurs. Another mimic of what passes for SBS/AHT is a
short fall. Usually innocuous, short falls have a strike velocity of
>5 mph from a 12” fall, and 10 mph from a 44” fall and can give
rise to fractures and/or subdural hematomas, if the head strikes
first. Lucid intervals can occur in young children, but are dis-
counted in SBS/AHT circles. Retinal hemorrhages result from
↑ICP via the valveless venous system transmitting the pressure
from the cerebral venous system to retinal veins. Differential
diagnosis in law is termed due process, often lacking in SBS/AT
cases at trial. The problem is confounded further by false con-
fessions. Research on normal subjects shows that, if given cogent
background data and a medical certainty they were guilty, people
will admit to a factitious crime they never committed. These
multiple, system-wide errors converge to cause incarceration of
parents, day care workers and grandparents, presently numbering
over 1000 imprisonments. Prosecutions based on the triad
continue.

CONFLICTS OF INTEREST:

None.

LE JOURNAL CANADIEN DES SCIENCES NEUROLOGIQUES

Volume 42, No. S3 – December 2015 S5

https://doi.org/10.1017/cjn.2015.375 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2015.375

