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A 3.5 million American have active
epilepsy

A 1/3 are medically refractory

A Many patients with challenging
seizure management left out of
surgery
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Epilepsy Care

Seizure
Epilepsy diagnosis
Medication trials
Imaging for pathology
Medical intractability
Surgical Consiqeration

\
Surgical workup

v
Surgery
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Candidates for Epilepsy Surgery

Persistent seizures degpmopriate
pharmacological treatment

Usually at least two drugs, appropriate to seizure type,la
adequate doses, with adequate compliance

Impairment of quality of life due to ongoing
seizures

Loss of driving privileges, employment opportunities,
social/cultural stigma, dependence on others, side effect:
medications, under achievement in school, memory defic
attention deficit, injuries, accidents
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Presurgical EvaluatioNIRI

Left mesial temporal sclerosis
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Presurgical EvaluatieRET/SPECT

E Functional Imaging
PET
- hypometabolism interictally
FSPECT
 hypoperfusion interictally
" hyperperfusion ictally

with MRI
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Presurgical evaluationfMRI

fMRI- language lateralization, hippocampus function,
epileptogenic focus assessment

Patient with left temporal
lobe epilepsy.

Left: Language mapping with
verb generation task -

activation 1in
Werni ckeds ar ¢

Right: Memory localization

with picture encoding task -
decreased activation in the
left hippocampus.
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50% NO

50% YES

EEG + MRI + PET
Blood work + histor
+etc

33% NO

17% increased
surgical
candidates

EEG + MRI + PET
Blood work + histor
+etc
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Functional MRI model derived from spike variability within a spec
temporal EEG window

EEG fMRI
A EEG Data with Marked Spikes E BOLD fMRI Data
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Functional MRI model derived from spike variability within a spec
temporal EEG window

ips

Results of standard analysis (green box) and spike amplitude coupling analyses (ord@nge
box) for four patients whose spikes displayed distinct positive and negative compongnts
The mean spike at the electrode with highest spike magnitude and two temporal
analysest(l andt 2, columns) are marked with orange points. In Patients 1 and 2 (P1ianc
P2), all activated networks of the standard result couple strongly with a single time
period and additionally reveal bilateral thalamic coupling (yellow arrows) not seen inithe
standard result. In Patients 3 (P3) and 4 (P4), the spike coupling analysis reveals

ipsilateral regions undetectable using the standard method (red arrows).
~ Walz, et al. Brain, 2017
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Presurgical EvaluatieBEG
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The source location of all interictal spikes using: (A) 128, (B) 96, (C) 64 and (D) 32 electrodes.
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The HigDensity EEG Nets

High density EEG Is widely HCGSN EEG
used in Neuroscience oy
because the advantageg .cilfisemay

offered by higlsolution' wies
EEG.

What are the costs of HD

EEG equipment can introduce susceptibility

. 1.
EEG IN terms Of Safety based artifacts and cause RF inhomogeneit
and M RI q Ua| |ty 2.  Excess heating due to RF energy dissipatiorin

the electrodes from induced currents, picke
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1. Specific Absorption Rate

V The United States Food and Drug Adminigtr:
(USFDA) limits the exposure to RF energy S
< 3.2 W/kg (Head)
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V Any pulse sequence typically does not raige
temperature by more thabelsius




Human Head Models for EM forward soluti

Human Héedd\mdd)deﬁnmmliryaamtwmmh%ﬂsm 131X nmpresolution
(Makriset al., WMIBEEQ®B09)
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Variable leads resistivity

B field

E field

Induced
Currents

SAR
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