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' The World Health Organization (WHO) defines “A sudden onset of localized or complete brain malfunction that lasts for more than 24
hours or, in severe cases, leads to death, with no other cause other than cerebrovascular disease"
Risk of Stroke
L Stroke is the second highest mortality
1 10 Chronic diseases are associated with stroke in the elderly people.
' Cereb i suchas 2 i

Global Top Causes of Death, 2015

10,000
9,000 M Ischaemic heart disease
8,000
7,000 @Stroke
6,000
5,000 B Lower respiratory
4,000 infections
3,000 & Chronic obstructive
2,000 pulmonary disease
1,000 Q ETrachea, bronchus, lung
° BN T
1 @ Diabetes mellitus
(000s)
Ref: WHO, 2015
\ Ref: Mayo Foundation /
G
o2l Elderly adult death due to Stroke
bl B erly adult death due to Stroke

U Elderly adults are most vulnerable to death due to stroke.
L After 60+ age level, risk of stroke increases significantly.

Deaths due to Stroke, 2015 (WHO Report)

2,500,000
2,000,000 Elderly adult death due to Stroke
§ 1,500,000
e
£
$ 1,000,000
[=]
500,000 IH
o mn In

0-28 days  1-59 months ~ 5-14 years  15-29 years  30-49 years  50-59 years  60-69 years 70+ years

MMale OFemale Ref: WHO, 2015

2020-11-19



U After stroke onset, it is important to restore blood flow to brain in order to prevent partial or full

damage of brain.

VIf stroked patient fails to attend hospital within 5 hours, 90% chance of failure to get treatment

opportunity.

U Iif stroke patient attends hospital emergency room within one hour, patient can be cured completely.

Occurrence
of Stroke

Transferring patient to
hospital emergency room quickly

onset

Stroke
diagnostic
and
treatment

re
ro
MO
=

CStroke onset during riving . =
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@ ‘.)_*-E-Hl CStroke onset during sleeping

p
VRIED| §(1988)2 Zih= =HE0 It Z0| S =UCHL SIU2H, 0IEHS 5(1991)2 2
o= EEd [ 232 85 30 O W0l X560, 5ig4 Hga 2E2 FAS0 O %Ol
2RSICH) BNE
40! SO WS 222 x| /S BURIO| O 13~44%0A WABICED 5101, Az /2 wict
£ gty =l 20| ol o 2 71k YetH S (MiH 9], 1999)

OE|EE91/72 4 T LS, L1450l FekS 0] (. Mackey, 2011).

HEF 1778 F8 Fol

=

| zvne

Population-based study of wake-up strokes

SHoIE2 X ( Wake-up Stroke (WUS)

Vlt is defined as the situation where a patient awakens with stroke symptoms that were not
present prior to falling asleep.

Stroke onset during night-time sleep.
WPercentage of WUS between 8% and 28%.

<+ However, symptoms of WUS is not clearly known; it is only noticed upon
waking

WWUS occur during sleep and the exact time the stroke onset will not be known.

WWithout knowledge of the exact time of the stroke onset, this large group of patients is
excluded from treatment with tissue-plasminogen (tPA) activator.

UtPA remains the only FDA approved nonsurgical reperfusion therapy.

-

(a\_
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CDiagnosis Method: Wake-up Stro

URecent advances in brain imaging used to decide whether WUS started within 4.5
hours window.

OUMRI carries the potential to identify patients likely to be within a time-window for
thrombolysis (4.5 hours) by a specific MRI pattern.

Li.e., the mismatch between a visible lesion on diffusion weighted imaging (DWI)
and a normal fluid attenuated inversion recovery (FLAIR) image.

OWAKE-UP Project: 278276 _Lg )',
* Funder under: FP7-Health oo
* MRI based study oo

UHowever, there is considerable disagreement among experts regarding the best
brain imaging method (de Castro et al., 2016).

de Castro-Afonso, L. H., Nakiri, G. S., Pontes-Neto, O. M., dos Santos, A. C., & Abud, D. G. (2016). International Survey
on the Management of Wake-Up Stroke. Cerebrovascular diseases extra, 6(1), 22-26. /

&

©

CDiagnosis Method: Wake-up Stroke

L Cerebral blood flow (CBF) is the blood supply to the brain in a given period of time.
VAN average perfusion of 50 to 54 milliliters of blood per 100 grams of brain tissue per

minute.
WEEG changes are closely tied to cerebral blood flow (CBF).
CBF {ml+100 g*min) EEG Change Cellular Response
35.50 E[H-mn,_m-\wﬂ,v,\,.‘.‘% . H Hermal H *Decreased Protein ]
*Anaerobic Metabollsm
2535 }'ﬁj"‘fnuf-ﬂ?.-’--»vw-f-‘-‘vum-“-H ne::::;:ii:uzl ’—F"::e"r’:"‘l:”:‘l:" sm“‘
Release (i.e.

Bottom view of beain | Increasing Slower sLactic Acidosis

AN A A A AN
sADAM | 1825 [ ‘v"\,f'\Jfﬁ' STAYTAY \“J‘JH Frequencies (4-7 Hz) H *Declining ATP ‘

............................................................................... Ischemic
/™ / *5cdium-Potassium Threshold

Increasing Slower Pump Failure
Frequencies (1-4 Hz) eIncreased Intracellular

Water Content |
L AR PR -} Infarction
Threshold

+Calcium Accumulation
I | Suppression *Anoxic Depolarization

sCell Death

\ Foreman, Brandon, and Jan Claassen. "Quantitative EEG for the detection of brain ischemia." Critical care 16.2 (2012): 1. /

eo
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Approach

/

( Detail symptoms of Stroke ) ( Precise Stroke Signs (FAST) )

SIOAIE
SIGNS

OF STROKE
w’ 9“"“— FACE ARMS SPEECH TIME

FACIAL /D = = 0
PARALYSIS BALANCE BA- U =
:manu: Ovmmss

e S'I‘IJ.I.DIIB

\ Ref: Qbi.ug.edu.au Ref: wellrehab.com.my /
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Approacﬁ —

Stroke detection using bio-sig

« Physiological signals talks about health status (Normal or abnormal).
« Bio signals such as, ECG, EMG of Stroked person s differentthan normal person.
 Stroke monitoring algorithm is able to detect stroke by comparing normal person and stroke person data.

Stroke Subject

$03; FM-53
i ;‘I any le o 1
% o -

Control Subject

Fig. Comparison of EMG data of stroke subject with reference control subject(normal person)
for stroke monitoring system (R. D. Trumbower et. Al)

= Normal ST-elevation heart attack _,, Non-ST-elevation heart attack
1000¢ 5 10000 BRD 11
-1000F A ~1000F
5 o L 0y
e ' ool Bl
100; 4 4 100 "
- e - TRI,,.,
200, 200,
L & I 4 1]
S 2ol L 2000 TR, 5 ¥ I |_]_|
!I!I' Ill]r o A AD | i1 t
::"' ::»:l ST segment above baseline ST segment below baseline
B S0 . . MD
& ool 2000 Fig. Comparison of ECG signal of stroke subject with reference normal subject
2 20¢ . PD for elderly drivers stroke monitoring system (B. GE. et. Al.)
200l 200l
So0, 00,
k & + PC
£ <so0l
— —

Xs5d8 142 2LEY AL

Approach

Real-time health monitoring is key element for Stroke detection during regular activities.
Sometimes Stroke happens for very short time and no symptoms after a while.
U lInternet of Things(loT) can monitor health in order to detect Stroke onset during regular activities.

oo

P

l # Physiological Signals

Real-time

Stroke
Monitoring |
during regular ~/
activites

B Y fan
Traeking A Trecking

0o
.ﬁin".
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Wearable
devices
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Stroke diagnosis
and freatment

Visiting a hospital
within 5 hours @ HealthSketch
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Temporal Effects of Whole Body
Electromyostimulation Exercise on Muscular Strength,
Pain and Joint Range of Motion in Patients with Low
Back Pain

P g oo e

01, Introd duction

01, Introduction
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02. Method

30 Patients wit low back pain
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03, Result

Experimental group

Control group

03
Result Parameters t P
(n,=15) (n,=15)
Male/Female 7/11 7/11
Age (year) 21.72+1.482 21.56+1.33 -.353 726
Height (cm) 164.32+6.64 165.35+6.64 459 .649
Weight (kg) 57.16+7.83 57.99+10.99 795 .795
ameanzstandard deviation.
03, Result 03, Result
A7k 23R A 2 v &3 Ml
) Interaction Experimental Control ) Interaction
Experimental Control Group effect Time effect Group effect Time effect
) effect Variable test group group effect
Variable test group group
F F F (ny=15) (ny=15) F (1,28) p F (1.28) p F (1,28) p
(n,=15) (np=15) p P P
(1.28) (1,28) (1.28) Pre 3.767+1.2372  3.467+1.125
VAS 319 576 47974 .000* 10270  .003
Pre 13.127+£2.4792 15.393+1.822 Post 2.133+1.125 2.867+1.060
Flexion 4297  .047* 18354 .000* 30.160 .000
Post 14.260+2.489 15.253+1.814 Pre 16.600+6.401 16.800+5.865
oDl 674 206  56.000 .000* 29.210  .000
Pre 14.213+2.125 15.720+£2.052 Post 10.400+5.865 15.800+5.882
Extension .034 .855 31 .581 6.147  .019
Post 15.720+2.052 14.347+3.882 amean+standard deviation, 'p<,05,

ameanzstandard deviation, "p<.05.




03, Resule

AR 23R A B9 W

Interaction
Experimental Control Group effect Time effect
effect
Variable test group group
F F
(ny=15) (ny=15) F (1,28
' i R

Pre 5.160+1.3352 5.647+1.442

Flexion .009 924 17.627 .000*  7.337 011
Post 6.520+1.624 5.940+1.314

Pre 1.947+.540 2.181+.700

Extension 158 .694 23450 .000*  5.332 029
Post 2.404+.593 2.343+.657

ameanzstandard deviation, “p<.05.

04

Discussion

04, Diseussion

WB-EMSE A &3 Aol A A3t F3 28 TA A 13804 FA)
T 480 % 9k oy Z7hE o, A7 AA 2He FA A 1480 A F
A F 150 R ok 11% Z7HE Q)
o] = th &l A A7t %-3 L A7 N A o] T A AL} Fof Zhz}
ko) 7} Y F7F& 3 B skl S wl, WB-EMS2] A 7F & of] v A=
TAAN T anE L 5 AUSdh

7]&2] EMS F#o] 8.5 5] AF A 22 FYA L 5 o=
AATEN DAY L, &5 A4S A WB-EMSE 2838132 o A
b ==t o] 17% T1e|al A A 28 o] 15% 7kt A9
AbeE A 72 B3l

(Kahanovitz exal., 1987: Kemmler er al, 2017; Weissenfels et al, 2018; Weissenfels er al. 2019}

04, Dhiscussion

WB-EMSE A &3l 28 ol A VASE A A 374804 A F 21802 oF

= —

41% EZo| 7FAaE gl on, ODIE= SA4 A 1744 A4 & 10802 ¢k 37%
7158 55 Aol A 57t FAaE AT

o= &l A VASZE T A A 347N A TA F 288 0= 20% &5 ©]
5] a1 0017} A A 17-ANA FTA F 165 &8 °F 9% HAE A3} gk} v

31512 wl, WB-EMS 2] &% Alo] adtE oS

s
al

3 3 & 9131T.

8% AR Eof Al WB-EMSE A 83195 v oDI A7} 197 7F4 %] a1, NRS 7}
A NS AP ATF o LA G5 e 8.5 -?lrx}aOﬂ Al WB-EMSE 4 -8-5}91 &

] B2 7wk A A ETE

W ehEA] A g9k A shgch.

(Konrad et al, 2020; Kemmler et al, 2017)
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WB-EMSE 2 &3 Aol A At == #d7ei o= T4 A 524
oM FA F 65HOZ o 26% F/FH AL, AF AA FHAIMER S
A A 198NN TA 2473 22 °F23% T7HE Ak

o=tz ol A Azt @ WATHEE AT T A AF oF 5% S7hH AL
A A BATHER 7 7% 7 k3 vl al s gl W, WB-EMS7H A
L HATFE O TAAR] S VA= RS & AT

0

0L ¥ 574 A FP 9| ZAA/L AN Tl AFY e & 5910
Ao L}, A &} 78 Al B Eol = 2] Al o] €18 5= 9l o)
02, 17152 &% A 2M A H o) ksl 9% 3ka}pe] BAAE S 5
3] Aloj oA H 4S5 Uk
03. WBEMS 34 8.5 84 /0] H 4¢3 | 757} ohy7)
) 7ol F -3 WB-EMS 37} A 85 2] kS 5= 2tk

1l'

FF AT E 4] SHA 8 4% 8F B 1w
ztgo] Aol H FA 443 AAANA A AL B AN #ES
o 5te] ATE DAL AL AAS LA B,
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Z -2 Z0|(step length)2| S 2°d

LEF SAE2 28 S 20|19 xfo|7t EF
Titianova et al., 2003
otz Z0| XIo|2 QIsh OHH| 522 XF 0|ssH0| 24

Perry, 1992

HEBXX[2] 2wHO| LIEL; HICHE X HH4O| LIEFE
Hendrickson et al,, 2014

10m 27| ZAH(I0 meter walking test)
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0z

14 m total

=£7)), 271 2m(E&7)E H et

12m

l4m

J

Start

Walking

Start

Timing

Stop

Timing

I

Stop
Walking

LO{AM A 20{7}7] H Ak(timed up & go test)

A= QIR M @OoLtY], 3m A7, Bt X[ 57|, 2027,
QIRtof 7| =2 = TS0} A2t 53

T
H

7 A T (berg balance scale)
SR BAIE 7| sH IHH 2
S8 B0 QNS
#X5l= 582 58 HE(0-4)
2 E7HE 56%)

Berg Balance Test ==
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H|E A Al(Biorescue system)-QHd /2| SHA| erd/de| stAol ZR%d
SAZL0 2XE MA 5t Lol /X|= 30" FAISHA oLt HEF XSS MBXIX|7F 60~90% H|OHH|Z o2 HEE|7| I{E
O, H&f HWEO| SIS XEF 2RI of 25%7F H& 2 EH
Laufer et al, 2001; Cheng et al., 1998

s
20| HWOIX|X| EE DLIEO| LIEFLIS SIAE Yoz
|2 elct

Mark et al., 2003

Before After

EESREE |

8 10 3 ¢ $ .0 Q > ©
A Pt Pty . { 3
3 . . - r 3
S, | » » » = L l J 1 1 4 £
il ﬂ.: i i i - '-“ - £ : - ey e [IE b <L) v -
1l | =] | =] [ =] PR [T I = — : .
ol [ Il vk ' dEY YA R -
- o o / Lo L) | y y b
! vu v v 3 g\ J T Tt — 7 Sy |:|.— g )
oM §241371 108 FEUE 910 B3], O8% B8 2% 1024 {1 - - -
HE M BT SRS 0D 52T R G2 Tl SR W HEL B HHOHE RERO 2 HOH 7], DRSS Lok 7|
R W FEAEN T 08 MY 242t 108] Al

B2 TP B8 REE N1 522 R

8 r«f 0 "0 Q"0 00
d ) = | ) b4 LU L= Ua-U - 3 e . _ o a2 2" 3

dyr K bk M= U kTy ey gl °n °L ¢ 9 0 ¢ 0 e o o
13! f.|: Y _-_‘*, ‘.# ' ld‘ L 11‘, - A 4
i | " ) 1 3| L1 ) LE 1L I N - w4 - Pe

= ¥ i3 g Tt .'" ¥ -'r"_ l‘“_

C == o : e vy B I ‘BN -

¢ 9 J g \ Y ! ! _
I B3 21 B L0 B 402 38 1522 8K SRS UL §O 80| 1% OB E2 SRR WRE H-0R-MTE-0R02 FATIIE 104 Y L !-. e il — o OF g gl |—, pe—

-B 2R502 B8 40 1527 51 104 4 10 4 YR UEOS BS WR EEE 108 4 g 0 i e \ ! 1 . I <) {
B BE02 B YA0 1587 81)
UE TOL BHONE X YRS OIEH & HERKIM 2E% (12 §2 557 87, e
- . . iy SEZUENYUSR UZD SEN KX
HEH YR OIBAP UOLM7| 108] B R0 2 52T KA U 100 S 8 ¥ RO L ST XL 108 Mt

8| A

[ HORKIE] SEER RO, DT o i 20 SR




HA=H
= ® &= o &= o
uJ
- o Q) |
= o= oJ=
5m Zojzt 2 REZ o= S0t E[F0t27]
0 A (2
o e iEm e == 0 "0
o 5 b el
[ q4H B
F"'ﬂ 5m (:, sy il @ .#
¥ ¥ tiert ot
(&) v o S &) y 0
= T = i =l | i ] D7 B2 R B eI BE 202 381582 80 SBG U O R B O HO1 82 285 WRE H-011-HTR-URO2 FATII 104 MY
. - - - 2RR02 2 YA 1522 /1 108 A1 104 Y Y2 UNOR U% UK 2RE 04N
~Bi BRO2 F YAHM 1552 /X
5m ZojZt 2 IZ o= Sof £|F0t27|
FoMy
O] R 2801, K&YOR v ASH= 20| BRBUCE
HY=d
2]
°Q O
[4 Al
=

—
. % I‘. : . C‘, -
0 ° o o
F)
4 7ien 2 T5e»
il Wl W

2 33 aﬁ%i 3% A | 5

: S e = )
2 M 28T 2R DD 52N K| G2 Tl SR W HEL B
B2 I B 2BE 0D 52T R

% S ©7) 242 108 A
1] Q (2]
o "0

o= ¥ =
= (9 o= . _
| 5m
HHOIE SRR YOS B7, BROS HRE W7 _
T TR AT
B TTEYEE ) ==(T
L L1 (2 L3
oD o go g o9 o) e ° o
o ] -~ e ~ -~ - £
i o "N ¥ [y ) =2 i
\‘{ - ‘v I'd.bﬂ [y 1 - . 1 - .
ge o8 S Bk g% B
WE XM HRAOIE X HRo2 0jEH &

HES UORE OFEAM TOIM7) 108] e

- r o T
fw s f
(\ @ ==( ® ==( B
L 8 L 8 (o= 8
.
[ ‘ b
| ] e HDH, f— '.:D
MM 285 0| §2 52T §X|, EZ w3 tha FI= YD 527 /x|
BRI B2 5ET KL 2 108 W 2L ot Y 5 i

min

2euy

HORKIE] SRE R TEO| DA o BN 20| BENUT ‘

1 F2 HojeJ|

basckward gait
direction

FoME

NE|X| YK Fojsio, X4HO 2 Vi Ras: 20| Badiuc

sckward gail

supervision




Table 4, General characteristic of the subject (N=30)
DTBWT group GWT group : 5
(n=15) (n=15)
Gender R ) _ o
renaet 9(60%)/6(40%) 8(53%)/7(47%)
Male/Female
Infarction/Hemorrhagic
74 -ll' Affected side
=1 Right/Left 8(53%)/7(47%)  6(40%)/9(60%)
Age (vear) 57.9+£2.95° 61.2£2.99 0.01 0.44
Height(cm) 166.4%=2.30 164.1£1.88 0.71 0.44
Weight (kg) 66.62.56 62.8£3.07 0.32 0.35
Duration (month) 16.5%£2.70 15.8£1.77 458 0.90
MMSE-IK® 28.9£4.00 28.2%+ 77 4.47 0.46
’*mean=standard deviation
"mini—mental state examination—korean
Table 5. Comparison of walking variable between pre and post intervention.
(N=15)
100- * Pre—test Post—test t p
1000 [ ]
80- ‘ DTBWT® 50.26%£3.43 62.44x£3.19 -5.65 .000
| = SL¢(cm)
¢ iy GWT® 51.92+4.48 56.98+5.42 -2.38 .032
" 40 T
(sec) 7 Qs+ QO ‘ Q+= Ne N e
0 T T oWt GWT 30.85£5.93 26.98x=5.08 2.67 .018

Im 27| ZAt

[ Pre-test [l Post-test

TOBWT: task-oriented backward walking test
GWT: general walking test

*dual—task backward walking training, “general walking training, “stride length,

910 meter walking test, p<0.05




Table 6. Comparison of balance variable between pre and post intervention.

(N=15)
Pre—test Post—test t p
n oy [ 1 [ oo DTBWT® 31.75%571 25.26+4.61 4.58 .000
T ‘ . [ r T 8000 - . TUG (sec)
2792445 24.15%£3.64 2.70 .017

| r1Tb
‘ T 404 ~s0004 T ! GWT

s007e

" 4000

20 DTBWT 45.20=2.04 48.67x1.92 -7.42 .000
2000- BBS” (sec)
_ GWT 45.53=x2.00 48.27x1.45 -3.18 .007
0 TCBWT ' GWT 0= —TomwT GWT R oWT
goiaA ol B HlzgHE eyl DTBWT 3.95%.60  551%£.67 -.34 .000
LOS®(cm®)
GWT 2.93*.62 3.37£.62 -.26 .002
[ Pre-test [l Post-test *dual—taslk backward walling training, °general walking training, ‘timed up & go test,
TOBWT: task-oriented backward walki p P _
GWT: ge;aesralovr\:gll;(tiig tjsct ward walling test berg balance scale, “limit of stability, p<0.05
254 % 0— 22w T, GWT Table 7. Improvement in walking variable between dual—tasking backward
20d walking training group and general walking training group. (N=15)
-10+ DTBWT:(N=15) GWT (N=15) 7 P
154 |
& 10 T g 20- SL¢(cm) 10.71£2.31 5.20£2.10 -2.09 |.037
- =30 I "
5 l 3 n 10MWT (sec)  —13.60%4.62 -386%144  —3.00 |.003
TOBWT = GWTI -40- “dual—task backward walling training, °general wallking training, ‘stride length,
e 2ol iom 7] 24 A}

910 meter walking test, "p<0.05

[ Pre-test [l Post-test

TOBWT: task-oriented backward walking test
GWT: general walking test




seC

TOBWT  GWT

-5

=104

=15~
LA MM ZO| 77| HAL

score

4000+
3000

'E 2000+

1000+

TOBWT = GWT

TOBWT  GWT

org-gel ot

HI1EYHE

[ Pre-test [l Post-test

TOBWT: task-oriented backward walking test
GWT: general walking test

Table 8. Improvement in balance wvariable between dual—tasking baclkward

walking training group and general walking training group. (N=15)
DTBWT*(N=15) GWT’(N=15) Z p
TUG (sec) -6.49*1.41 -3.76%1.39 -1.72 .085
BBS“(sec) 3.40%.44 2.73£.85 -1.22 .221
LOS* (cm?) 1.55%.45 0.43%.16 -2.84 |.004

*dual—task backward walking training,

b

general walking training, ‘timed up

& go test, “berg balance scale, ®limit of stability, "p<0.05

o
izt

Yang et al.,, 2005; 7|4 ¥, 2009; Park, 2011
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Mirror Neurons & NI
Action Observation
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(PhD, PT, OT)
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Modulating the Motor System by Action
Observation After Stroke

What are “mirror neurons?”
» Neuroscientist Giacomo Rizzolatti and his

ight hand ®=7-2 N N
D i s oG “57e colleagues at the University of Parma, Italy
Al 2 . .
gikolz discovered MNs in 1995,
A
eIt was an accidental  Yentral premotor
Figpre 1.‘ Main effect of action observation. . COI‘tEX
e discovery that
oft hari vation in participants with stroke (red), non- .
T, s ot gD S prcars i) o occurred while

conducting research
on motor neurons in
monkeys.

Garrison KA, Winstein CJ et al. 2013

gholel 13 whX| nﬁ({xk | | Mﬂ‘hﬂw
AkAJol £A% IHIIFE 14Addg 9 @ \;@

Alte 14 Lot A
(. Bhofer eink ofAl3kmi 3
2, WL qubg ket 3

.. T I e e e
Monkey see, monkey do For these neurons to fire the monkey has to see
s " an object-directed action (object alone or hand

- it movement alone is not enough).



2020-11-20

o1t MEAITAITG, AISEN =it 57 Mirror Neurons Appear to EX|st in Humans
lacoboni et al. 1999, Science

Ventral Premotor Cortex
Posterior Parietal Cortex
Superior Temporal Sulcus

Execution Observation
Bl Bl A

12200

120501/\ V\v(\w/\\ A

Transcranial magnetic stimulation single-cell recordlngs

11900

H

. 0|-ZE 0|[||-O=I Il_l. J_I‘xl-m 0.” ol= Context Action Intention
177749 MAMZE [HAI‘OE
OIMXZS ArQl510] BtM S

[ =] =2 o=
ZHGIUCE -
ZAHEl 8%2] HIE%(E%%% Before Tea
Current Biology 7‘|I| oHDI-)Ol E;_T';]-iél-p_} Jélacli
o TEm]| 2SN BNEs 2Nl
ZE0|AULCY
E 0.2
£ o . After Tea
2 AA AA A Mukamel R, Ekstrom RD, Kaplan J,
o £y “\Hﬁ'{ "™ ¥ lacoboni M, Fried 1(2010). lacoboni M, Molnar-Szakacs |, Gallese V, Buccino G, Mazzwtta JC, et

" al. (2005) Grasping the intentions of others with one’s own m|rror
neuron system. PLoS Biol 3(3): e79.
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s AT ANl 'L 1k ol
—r'i G LIqt °‘)|zz TH T1 rz-'7"7,I"Hl |J|"

Q 1:_! HE %H]i}\]'/—\'% fMRI Results

A

MN system2 Z5H= H2|(HE Te= N)E F&8t 3tk

W5t 89| O[T QU= I (OPAIY| A3 T X EE

x7] g8l &= 71)3 B335} 5L —MES8HX0l 7|15, & Calvo-Merino B, et al. Observation and Acquired Motor Skills:
o|7to] 2 LMol o| =0 O &M 5}=ICt 13 An fMRI Study with Expert Dancers. Cerebral Cortex, 2005.

—

\ | MEAAAILEL(MNS): TAE il.f*{i'/l' 'llJ,';i;’: TIH

I (3) the dorsal premotor cortex |

| (4) the superior parietal lobule I

\L
\ )(
L v
\\r, |8 (6) the posterior superior temporal sulcus
~
) T

S / :_ :y’ 3
NG E LuES Tin 3553
e UAEN S

(en3) 2473 §RSel aleh) 2002)

A schematic, lateral view of the human cortex showing areas that have consistently
been found to be active during imitation tasks and during passive observation of
biological motion
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(Bucking & Riggio, 2006)

Review

Ertelt D, et al. Action observation has a positive impact

on rehabilitation of motor deficits after stroke.
Neurolmage, 2007

The Mirror Neuron System:
A Neural Substrate for Methods
in Stroke Rehabilitation

Kathleen A. Garrison, MSc§ Carolee J. Winstein,

and Lisa Aziz-Zadeh, PhD?
Neurorehabilitation and Neural Repair

24(5) 404-412. 2010

Abstract
Mirror neurons found in the premotor and parietal cortex respond net only during action execution, but alse during
observation of actions being performed by others. Thus, the motor system may be activated without overt movement.
Rehabilitation of motor function after stroke is often challenging due to severity of impairment and peor to absent
voluntary movement ability. Methods in_stroke rehabilication based on the mirror neuron system—action observation,
motor imagery. and imitation—take advantage of this opportunity to rebuild motor function despite impairments, as an
alternative or complement to physical therapy. Here the authors review research into each condition of practice, and
discuss the relevance of the mirror neuron system to stroke recovery.
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- Frenchay Arm Test
a measure of U/E proximal

motor control and dexterity
during ADL performance.

213

Pre Post
AHZH

[

L . Stroke Impact Scale
to assess multidimensional stroke
outcomes, including strength, hand
function ADL, mobility,
communication, emotion, memory

e e thinking, and participation.

261.9 2546 3575

Pre Post
e

- Wolf Motor Function Test
quantifies U/E motor ability
through timed and functional tasks

16.7 17.0

Pre Post
WA|=eit

e

Brain plasticity following the action
observation therapy
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Abstract

The Effect of Action Observational Physical Training on
Manual Dexterity in Stroke Patients

Jong-man Kim, Ph.D_, P.T, O.T.
Dept. of Physical Therapy, Division of Health, Seonam University c
Byoung-il Yang, B.H.Sc., P.T,
Dept. of Physical Therapy, Bobath Memorial Hospital Base PT AOPT
Moon-kyu Lee, M.P.H., P.T.
Dept. of Rehabilitation Center, Gwangju City Rehabilitation Hospital
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. Buccino et al., Euro j of Neurosci. 2001
non-object-related actions

mouth actions hand actions foot actions
(chewing) (mimicking reaching to grasp)  (mimicking ball kicking or

(biting apple) (reaching-to-grasp movements) (ball kicking or

. = brak hi
object-related action """

$=21.855
322149.17° 41.64£10.48 44.92+12.7
p=.0001

AN

z 32
p .001¢

/
fefrect size s}
/

4 -2.423

p 015¢

“Friedman 7.

o5+ EEWA,

“Wilcoxon Singned Rank test; o+ ¥ W& 9% Wilcoxon Signed Rank test, Bonferroni correction®] type I error level-2 .01259).
WMEFT FAS; Wolf motor function test functional ability scale.

Somatotopy of Action Observation

Buccino et al. Eur | Neurosci 2001
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observation training for walking
function of patients with post-
stroke hemiparesis: a randomized

controlled trial

Hye-Ryoung Park', Jong-Man Kim?, Moon-Kyu Lee'
and Duck-Won Oh?
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Objective: To identify the effects of action observation training (AOT) on the walking ability of subjects

with post-stroke hemiparesis.

Conclusions: The findings suggest that AOT can be beneficial in enhancing walking ability of patients
with post-stroke hemiparesis, and may be clinically feasible as a practical adjunct to routine rehabilitation
therapy. A power calculation on our data showed that 20 subjects in each group were required for further

definitive studies.
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Park HR, Kim JM, et al. Clinical feasibility of action
observation training to improve the walking ability of
patients with post-stroke hemiparesis. Clinical Rehab
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Post Action observation training of community ambulation for improving walking
W Fu ability of patients with post-stroke hemiparesis: a randomized controlled pilot
trial
Hyun-Ju Park , Duck-Won Oh , Jong-Duk Choi , Jeng-Man Kim , Suhn-Yeop Kim , Yong-Jun Cha ,  Show less ~
Su-Jin Jeon
First Published October 5, 2016 | Research Article
Action observation Landscape picture
training (n=13) observation (n=13)
4 W5} | 30min/ 1 day, 4 weeks | | 30min/ Iday, 4 weeks |
Community ambulation Community ambulation
ability test ability test
Y \
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10-m Walk Test (10MWT)

EG cG P Interaction effect
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Community Walk Test (CWT)

Interaction effect

F
Pre-test 0.43£0.19* 0.64£0.35 -1.891 ¥
Post test 0.60%0.33 0.70£0.39 -0.660 4.398
t [3.165*% | [-2.293* ]
%
* Bl Experi group

Bl Control group

Change value of the I0MWT (m/s)

Activities-specific Balance Confidence

EG CcG ‘ lnteract;?n effect
Pre-test 57.74+22.76 44.91+31.42 1.160 10.825%*
Post test 63.99%20.96 45.621+32.43 1.665 *
t 3861 -1.152
sk
10 %k Il Experimental group

[ Il Control group

Change value of the ABC (score)

EG CcG t
F
Pre-test 899.83+360.78 729.31+439.04 1.056 12.604*
Post-test 748.42+352.75 796.38+587.39 -.245 *
*
t -1.368
*% Bl Experimental group

Change value of the CWT (s)

Bl control group

Symmetric index Measures

Interaction
EG CG t effect
F
SI swing
Pre-test 1.69+0.41 1.30+£0.37 2.452 3445
Post test 1.45+0.36 1.44+0.57 0.054 ’
‘ -776
SI stance
Pre-test 0.87£0.06 0.93+0.07 -2.323 1961
Post test 0.90£0.09 0.91£0.08 -0.430 ’
t -0.879 1.128
SI overall
Pre-test 1.96+.58 1.42+.49 2.494 3467
Post test 65+ 1.63+.77 -.105 ’
¢ 2.264* -.885
SI step
Pre-test .81+.38 96+.19 910 1503
Post test .89+.25 94+ .24 =221 ’
t -1.364 .367

A N



Topics in Stroke Rehabilitation. 2016

Effects of action observation therapy on hand
dexterity and EEG-based cortical activation
patterns in patients with post-stroke
hemiparesis

Eun-Ju Kuk?, Jong-Man Kim?, Duck-Won Oh3, Han-Jeong Hwang*

Namartmant af Dhueisal Tharmmo Callama af Madirina Canmam Hniuarsife Manusnn Damihlis af Varna

Conclusions: These findings support that AOT
may be beneficial in altering cortical activation
patterns and hand dexterity.

Objecli;/e: The y;urpose of this s|tudy was to illustrate the effects of AOT on hand dexterity and cortical activation
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Effects of action observation therapy on hand dexterity and
EEG-based cortical activation patterns in patients with post-
stroke hemiparesis. Kuk EUN-ju, Kim Jong-man. Topics in
Stroke Rehabilitation, 2016
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Pre-test

Post-test

Pre-test Post-test

Superior frontal gyrus (BA® 6, 9) Superior frontal gyrus (BA 6, 9)

Middle frontal gyrus (BA 46) Inferior frontal gyrus (BA 45)
Inferior frontal gyrus (BA 45) Precentral gyrus (BA 4)

Precentral gyrus (BA 4) Postcentral gyrus (BA 1, 2, 3)

Postcentral gyrus (B4 1, 2, 3) Inferior parietal cortex (BA 7, 40)

Inferior parietal cortex (BA 7, 40)
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(Franceschini s 2010)

fMRI — longitudinal changes after stroke

a7 weeks
Normal
subject Grip: 89%

Ward NS et al., Brain, 2003
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