Exploring short-interval intracortical inhibition (SICI) using
E transcranial magnetic stimulation-electroencephalography (TMS-EEG).
a potential diagnostic tool for MND
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Introduction %

The diagnosis of MND relies on detection of both upper & lower
motor neuron (UMN and LMN, El Escorial Criteria). EEG cap
An objective measure of UMN is lacking.

TMS may provide a solution (Menon 2015) though the output
- a motor evoked potential or MEP - is a measure of both UMN
and LMN function,

TMS in MND is limited by its dependence on a peripheral E
output due to muscle wasting.

A
Is TMS with EEG (TMS-EEG) the solution? K

By combining TMS with EEG we can produce an output - |
called the TMS evoked response or TEP - that is solely cortical N /
in origin. This circumnavigates the lack of a peripheral output
in people living with MND. Referencels

While previous work has shown short-interval intracortical irstdorsal \ l / I/
inhibition (SICI) 1s reduced in MND (Menon et al. 2015) INtErogseous KA
plwMND without a MEP were excluded.

Before applying this to plwMND we first need to establish /

the response In healthy volunteers. / \ Excitatory pyramidal

Electrode layer neurons
(Betz cells)

Hypothesis: A paired pulse protocol (SICI) e \
will result in a TEP that is significantly //t%%— —
iInhibited compared to an unconditioned TEP.

TMS was delivered to the left motor cortex in 13 participants
(9 female, mean age 24.3 yrs old)

Stimulation was given in two paradigms:

1. Single pulse TMS - at an intensity required to evoke a peripheral MEP of TmV
peak-to-peak amplitude. This is a reflection of baseline central and peripheral excitability.

2. SICI TMS - a preconditioning pulse Is given 2ms prior to the single pulse TMS,

This preconditioning pulse Is subthreshold (70, 80 & 90% of resting motor thresold).

The decrease in amplitude of the resulting MEP Is an index of central and peripheral
inhibition, §

Eighty stimuli were randomly delivered per condition (single pulse, paired pulse of either
70, 80 & 90% of resting motor thresold + single pulse) in four blocks, resulting in
a total of three-hundred and twenty TMS pulses per session.

EEG was recorded using the 64-channel actiCHamp device.
Surface EMG was recorded over the right FDI.

Preprocessing of TMS-EEG data followed the established
pipeline by Rogasch et al. using the TESA MATLAB
toolbox.

MEPs were processed in Signal (CED, Cambridge, UK), Seain OR @il witlh \
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TEPs are averaged for each
condition for a cluster of nine
electrodes surrounding the
motor cortex. This TEP reflects
activity occurring at and around
the local vicinity of the motor
cortex.
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The amplitude of characteristic
peaks (N15, P30, N45, P60 and
N100) of the motor cortex. TEP
response are measured for each
subject.
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Motor cortex TEP peaks are
smaller for SICI conditions than
single pulse TMS, The size of
this effect Is greatest for SICI 70.
Hence, we focus on the SICI 70
condition for further analyses.
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When comparing the peaks for

the SICI 70 vs single pulse

TMS condition, statistical SpTMS
significance (p<0.05) Is

reached for peak

comparisons (N15, P30, N45  ppTMS e
and P60). 70% RMT §E=
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