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= Motor impairment: about 80% of patients
= Cognitive impairment: 48.4-61%;
= Dysphagia: 37%-78%;
= Aphasia: over 20%.
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Tarja Pohjasvsara. Dementia three months after stroke. Stroke,1997,28:785-792

Gale CR,et al .BMJ,1996,Mar9,312(7031):608-611
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# & (Gait)
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= tO move from placCe to place

MN— SR B — s

= Safely, to prevent falls and assocCiated injuries
RED]

= Efficiently, t0 minimize fatigue

S3G%T)]

Y|

(i) T'J' K% wme— =

. Afilated Mospaal, Sua Yateen Usiversty



R TITINHTR

o [EFRZSER

= AYIEAIZS (AN E

s 1515 ( Kinematics ) 04

» 1IZE]7/1Z ( Kinetics ) 21

= AlEEE ( Electromyography ) #&3|
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HZ2A# (Gait Cycle)
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A EH (Loading response)

s 0-10% of gait cycle (—ERHTA])*

= From initial contact to opposite toe off
n 20, JE ( Shock absorption )

s EBJHHERTE ( Weight bearing stability )
s {R¥F{T3H ( Preservation of progression )
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X+ 21 (Mid-stance)

= From opposite toe off to heel rise

s {TIHZEUESZHED ( Progression over the
stationary foot )

s [RRFOEXTFFRRE ( Limb and trunk stability )
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XIERH (Terminal stance)

= From heel rise to opposite initial contact

s BNTHE0ISZIER) ( Progression of the
body beyond the supporting foot )
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i2s7A78A (Pre-swing)

= 50-60% of géit cyéle
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= From opposite initial contact to toe off
s XWHESZTEHA ( Double support period )

= REY

HAE

=3 7562 ( Weight release &

weight transfer )
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i2s747#A (Initial swing)
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s 60-73% of géit cy;cle
= From toe off to feet adjacent

. Hil]%_) iﬂj:

( Foot clearance of the floor )

s IAMGEIEMEBT ( Advancement of the limb
from its trailing position )
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i2s70 A (Mid-swing)
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= From feet adjacent to tibia vertical
s iY{RE)BIEES] ( Limb advancement )
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( Foot clearance from the floor )
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iZ2s7R#A (Terminal swing)

I, f&. .'," '
B 4
y ) ,'I /' &) |
< o ‘." \ [ A
/\\/ { \.; > ) L)
| [ I

s From tibia vertical to initial contact for
the next stride
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Spatial Descriptors of Gait
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= Spatial Descriptors of Gait Z5[BJZ2%{
= Stride length 2518
= Step length 251
= Step width 2555
= Footangle B{RE
= Temporal Descriptors of Gait FJ[EJ &4
= Cadence &3
= Stride time FE4>A(E)
= Step time E2fE2CHT(E)
= Spatial/Temporal Descriptor==|B)/ B [B1&£4
= Walking speed &R
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41=5)) - M1/PM

Slice Position
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SRIHED) - FRIAMENZSS

Right hemisphere
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Brain Study in vivo

s Microscale ( HRE )

= Single cell record, Two-photon Imaging
s Mesoscale ( FE]RE )

= VSD, Two-photon Imaging, et al

s Macroscale ( ARE )
= EEG, fMRI-BOLD, PET, et al

|1l Mapping >[ Brain Connectome / Neural Network
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How to assess brain plasticity with TMS?

Cortical Reactivity Cortical Reactivity

Cortical
Plasticity | |

Baseline Post-Intervention EHmE—ER
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History of TMS

= Fig. L. Silvanus P. London 1910
= Fig. R. University of Sheffield. 1985
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Non-invasive Brain Stimulation:
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M TMS
1Hz, cTBS

Liepert et al. 2007; n=12, 7 days MOTOR
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Khedr et al. 2009; n=36, 7-20 days MOTOR

Koch et al. 2012; n=20, <30 days NEGLECT
Pomeroy et al. 2007; n=27, 27 days MOTOR

v

WA HErTMS
5Hz and above, iITBS

Khedr et al. 2005; n=26, 5-10 days MOTOR
Khedr et al. 2010; n=48, 5-15 days MOTOR

Hsu et al. 2013; n=12, 2-4 weeks MOTOR
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Weiduschat et al. 2011; n=14, =16 weeks APHASIA —»

Avenanti et al. 2012; n=30, >6 months MOTOR —_

Takeuchi et al. 2008; n=20, >6 months MOTOR

Wang et al. 2012; n=24, >6 months MOTOR

Fregni et al. 2006; n=15, 212 months MOTOR =——>
Mansur et al. 2005; n=10, 212 months MOTOR

Barwood et al. 2011; n=12, 2-6 years APHASIA —p

Kirton et al. 2008; n=10, ~6 years MOTOR

<«— Malcolm et al. 2007; n=19, £12months MOTOR
Talelli et al. 2007; n=6, £12months MOTOR
Szaflorski et al. 2011; n=8, £12months APHASIA

<«— Jorge et al. 2004; n=20, 14 months DEPRESSION



For example

Pre-rTMS 3 Mo. Post-rTMS 16 Mo. Post-rTMS
28% Correct 42% Correct 58% Correct
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