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Excitability changes induced in the human motor cortex by
weak transcranial direct current stimulation
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“In order to induce aftereffects, a stimulus duration of at least 3 min at
1 mA or an intensity of 0-:6 mA for 5 min”

Nitsche et al, 2000
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IMPROVED CORTICOMOTOR OUTPUT FROM IPSI-LESIONAL M1

& IMPROVED MOTOR BEHAVIOUR

Functional Improvements TMS correlates
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Anodal tDCS favors clinical improvement 1n stroke...
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Clinical Neurophysiology

journal homepage: www.elsevier.com/locate/clinph

Invited Review

Does anodal transcranial direct current stimulation enhance excitability
of the motor cortex and motor function in healthy individuals and subjects
with stroke: A systematic review and meta-analysis

A. Bastani, S. Jaberzadeh™
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A Meta-analysis of the Efficacy of Anodal
Transcranial Direct Current Stimulation

for Upper Limb Motor Recovery in Stroke
Survivors Level of Evidence: Level 1a.
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Repeated sessions Jof noninvasive brain DC

nulation 1s associated with motor function
improvement in stroke patients
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How does repetitive behavior affect
motor cortex”?

doi:10.1038 /nature08389 nature
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Rapid formation and selective stabilization of
synapses for enduring motor memories

Tonghui Xu'*, Xinzhu Yu'*, Andrew J. Perlik!, Willie F. Tobin, Jonathan A. Zweig', Kelly Tennant?, Theresa Jones?
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Effects of Repetitive Motor Training on Movement
Representations in Adult Squirrel Monkeys:
Role of Use versus Learning
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RESEARCH ARTICLE
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L. Jincke

Extensive training of elementary finger tapping movements
changes the pattern of motor cortex excitability

Simple repetitive finger movements
increase excitability

Journal of NeuroEngineering and ()
Rehabilitation BioMed Centra

Reversal of TMS-induced motor twitch by training is associated with a reduction in
excitability of the antagonist muscle.

Viola Giacobbe'#, Bruce T. Vﬂlpel, Gary W. Thickbroom?, Felipe Fregnilﬁ, Alvaro Pascual-
Leone™, Hermano 1. Krebs®, Dylan J. Edwards"*"
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Anodal tDCS combined with robotic motor training
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Is coupling tDCS with training good?
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Pre-tDCS Post-tDCS Post-Robot

Anodal tDCS combined with robotic motor training

Relevance of kinematic measures to clinical function

Mean MEP amplitude

Movement Speed (peak, mean)
Movement Smoothness

Aim \
Deviation "

Post tDCS Post Robot

Highest correlation with
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Group SICI Index
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MEP amplitude

* p<0.05
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Pre Post Post
tDCS tDCS Robot “Kinematic Robot-Based Evaluation Scales and Clinical Counterparts to Measure Upper
Edwards et al (2009) Limb Motor Performance in Patients With Chronic Stroke” (Bosecker et al, 2009)




Movement Training Paradigm

Visual Cue & Feedback

Hand position

neutral‘

extension

person active,
machine passive
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20mins, 0.2Hz movement (4mins movt, 1 min rest) x4

Normalised data (%)

Key Findings: Effect of Intervention on Motor Performance
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Timing of tDCS and behavioral therapy
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H1: Robotiipcs > Robotisyamibcs on UEFM improvement

Training Period

3x / wk, 12 weeks, 36 sessions

1 hour shoulder/elbow/wrist robotic training
tDCS or sham pre training (2 groups)

—=> EVAL.
—> EVAL.

6 months

« 82 patients, right hemiparesis
* >6 mnths post first ischemic stroke
» Robotic protocol alternates S/E-wrist robot across sessions

* tDCS 2mA, 35cm2. 0.9% NaCl soaked sponges
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Improvement in Fugl-Meyer
A. Fugyl-Meyer score over time B. Clinical improvement ®
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tDCS for aphasia rehabilitation
 primarily studied as a complement to speech therapy
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1x HD Anode

4x HD Return Electrodes
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Net Biological response to DC field in human tissue with tDCS
(MEP amplitude v time)

Physical presence of DC field in human tissue with
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