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Transcranial magnetic stimulation (TMS) in movement disorders

Hae-Won Shin, MD, PhD
Chung-Ang University Hospital
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« Stimulation sites

Transcranial magnetic stimulation

Transcranial magnetic stmulation TMS.
Image Credit: Rumruay / Shutterstock R By

Shin, 2011, CRBHRI &) G0 8 21819 K]

Tran qurcn:cl TG%EIE stf‘ljnowulc?h?n

Development of a new rTMS protocol
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Movement Disorders as Brain
Network Disorders

Abnormally . D Abnormally

Excited : Suppressed
in certain areas & 0 in cerlain areas

Abemant Plasticity

Disturbed Maotor Control

Impaired Plasticity

Rationale of application of TMS in
Movement disorders

Induction of LTD-like Induction of LTP-like
plasticity ﬁ Q & plasticity
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Excessive Excitation Suppression
Related with Reloted with
aberrant plasticity Decreased plasticity

Optimizing function in Improvement of
brain netwark movement disorders

Brain plasticity induced by rTM$

Fratocols to Frotocals to
decrease sxcilability increase excitability

'LTEHike plasticity” “LTP-like plasticity"
Guatarans et al 2008, Trends in Newrocience
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Enhancement of cortical
excitability induced by '
high frequency riMs t>5Hz]
Suppression of cortical =
excitability induced by low ”

frequency rTMS (<1Hz)

Transcranial mogneﬁc stimulation
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Motor hot spot

MEF amplitude
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Motor hot spot; navigation system

Motor Threshold

Definifion of motar threshold

—Minimal stimulation intensity producing MEPs | the target muscle

- Resling mator threshold {RMT): minimal stimulus intensity
required to produce MEPs of =50uV in of least 5 out of 10
consecufive frials
Active motor threshold [AMT): minimum stimulus intensity
required to produce MEPs of=100uY in the moderately active
muscle

RMT: excitability of @ central core of neurons, depending on the
excitability of individual neurons

RMT represents the neuronal membrane excitability

Resting motor threshold

Stimulation Frequency
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Stimulation site Stimulation site
Dorsolateral prefrontal Dorsal premator cortex Supplementary motor area Cerebellum
cortex

Effective therapeutic rTMS in Example of rMTMS protocol

Movement Disorders
Low frequency rTMS protocol

Parkinsan Parkinson Dystonia Essantial Frequency: 1Hz, stimulation intensity: 0% RMT
",;:,, - Multiple sessions, 600 pulses a day, 5 days
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