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* NOTHING TO DISCLOSE
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CONTENT OUTLINE

-What is DRE or Drug Resistant Epilepsy
-Principles: physiology and MEG basics
-What is MEG/MSI (Magnetic Source Imaging)
-EEG vs MEG and how they work together
-Indications for MEG

-MEG and epilepsy surgical outcomes
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DRUG RESISTANT EPILEPSY

* -WHAT DEFINES DRE?
* -WHAT OPTIONS DO WE HAVE FOR THESE 1/3 OF PATIENTS?
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MAGNETOENCEPHALOGRAPHY (MEG)

-1929: Hans Berger recorded the occipital alpha rhythm as proof of principle

-MEG: Non-invasive technique for measuring brain activity with a millisecond time scale

-1968: David Cohen records the first human MEG brain signal at MIT using one sensor; First
measurement was taken in 1971
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> ® Post-synaptic potentials create electrical currents known as intracellular currents

Structure of a Typical Neuron

Dendrites —»-

Axon Terminals

Node of Ranvier
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Cell Body

UTSouthwestern

Medical Center

Radiology



Brain Summit 2020 Virtual Symposium October 31, 2020

306 uperconducting antum nterference evices (SQUIDs)
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® PSP of tens of thousands of neurons can be detected by the MEG

® About a 5x5mm patch of cortex

SQUID* sensor array Axons in the cortical Direction of SQUID sensor
aligned to cortical surface of the brain electric current detects magnetic
surface of the brain in active axon field of current

. ' "
Superconducting Quantum Interface Device T

UTSouthwestern

Medical Center
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P
. 2-3 cm with EEG vs. 2-3 mm with MEG ° ECT.

MRI .
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\\ Detecgon Probability for 2 subjects
A) [\
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Hillebrand & Barnes (2002)
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\?‘ PSP of neurons can be detected by the MEG using

® Superconducting quantum interference device (SQUID) sensors
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\)‘ Liquid helium takes resistance of super conducting metals to near absolute zero.

Liquid Helium
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®* There are three types of sensors:

®* Magnetometers

®* Gradiometers
gradiometers magnetometers

i
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MEG EEG

Temporal resolution <Tms Temporal resolution <1ms

Channels >= 300 Channels ~100

NoHmeElE Long term video recordings

More sensitive to neocortical spike sources
Better agreement with invasive EEG recordings

Only detects tangential sources
Good agreement with invasive EEG recordings

Detects both radial and tangential activity
Standard spherical head shape model

Complicated /computationally expensive head model
MEG dipole analysis is approved for clinical use

Advanced surface EEG analytic techniques not typically

approved for clinic

UTSouthwestern
Med r
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\CE)) ®* MEG and EEG are theoretically equal when:

®* Advanced head models are used

® Same number of channels are used (~300)

®* However

® Advanced head models are not always approved for

clinical use /reporting.

* An EEG with 300 leads is tfime consuming

UTSouthwestern
Medic, er
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TABLE 66-1 Ten Common BEvidence-Basad Magnetoencephalograpiy (MEG) Indicalions in Presurgical Evaluation of Patianis with
Drug-Resistant Epilepsy

1. Lacking or impracise
Wwam

Adiditional nonredundant localizing information is provided by
MEG in about ane thind of cases undergoing presurgical

enwaluation. '
hm—mmaomh4mmmmﬁas

2. Megative M with a mesial
lemporal onsel suspected

MSi-guided re-reviesw of MR may kead 1o a positie Tinding in
mmmmwmmm%ﬁ

MEG can detect mesial lan-gaa'alaplmlnmlaﬁ%ol
patients with mesial TLE.

hﬂ;wmm may help in distinguishing mesial TLE
from lateral TLE 5256250

Eaﬂcsc-ﬂermlionm predicl epileplogenic side acrmoss

wertical or horizontal MEG spikes in mmnﬁtporalpole
indicate a highar chance of maesial TLE =55

. obviate
in some cases, or at mes lead to a drect
resechion.

An example of this s a patient with TS, where MEG was
accurate than an ictal scalp EEG™ in
Zone, as wel as e

tﬂbsddkmmmdwuundlheenw

Operalive or raumalic skull delects diston clectric elds, 25
spike idenliication difficul™® and EEG suscoplible o
emoneous localization. ="
MEG is more accurate than an ictal scalp EEG in palients with

analtomy because magneiic fickds arc
uwnaflected by the strnecture of the skull and MES sensilivity
localizalion accuracy remain unaltered. ®

Pr v of ir o a;m;mcsnleedw

ETONSOUS source localizations.
mmmﬁmmmmmm
may have pr img s for ey SURgery.

I spite of their overall complax
cortices {e.g.
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TABLE 66-1 Ten Common Evidence-Based Megnetoencephelography (MEG) incications in Presurgical Evaluaton o Patients it

Drug-Resistant Eplepsy—cont'd

Evidence-Based MEG Indication Evidence-Based Justification Remarks

0. Insular onset suspected Bacausa it is suspected that insular epllepsy may be As a resut of the low sensitidty of scalp FEGs
accountable for fafures of a significant number of TLE o insular spikes, and the suspected frequent
srgeries, ™ and MEG spikes can be capured in over 64%  misdiagnosis of insular eplepsy as temporal
of patients vith insar aplepey,” % MEG findngs can~ leading to a alure of anieriortemparal

improve diagnostic acouracy, substantiale ICM, and juslify ~ lobectomy, the value of MEG is very high and
s rigks, " may be decisie in justilying the risks of ICM

and avniding a surgical failure,

10. Nogalive: L., spikeloss) EEG MEG identilos nterictl spikes in 47% of patiens without EEG 1L vesy important fo avoid a misconcepion
sk S5 that patients with o spikes on EEG are
unlisedy 1o benefil from MEG and thal MEG
should be ordared only Jor “requent spikers.”

ECD, equivalent cument dipole; ECoG, elecrocorticography; EEG, eeciroencephalography, ICM, intraceanial monitodng; LKS, Landau-Klefiner
mmwmmm.mmmmmmmmummm
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