J Korean Soc Phys Med, 2018; 13(1): 1-9
http://dx.doi.org/10.13066/kspm.2018.13.1.1

Online ISSN:2287-7215
Print ISSN:1975-311X

Research Article

oA O
¥E &
e
Axdety Ee|x72styt Uyl

F0 WY HEF FAY HIAYE=ESY ZEAHE A= IF

Effect of Bilateral Arm Movement on Brain and Muscle Activity in Chronic Stroke Patients

Joo—Hee Park, PT + Sa—Gyeom Lee'

Dept. of Physical Therapy, Graduate School, Yonsei University
1Dept. of Physical Therapy, Health and Food, Suwon Women’s University

Received: September 13,2017 / Revised: September 28, 2017 / Accepted: December 2, 2017

(©)2018 J Korean Soc Phys Med

| Abstract |

PURPOSE: This study investigated the neurophysiological
and behavioral adaptation during one or both hands
movement in chronic stroke patients.

METHODS: The study included sixteen hemiplegic stroke
patients. Neurophysiological data (brain activation and
muscle activation) were examined by electroencephalography
(EEG) and electromyography (EMG), and behavioral
adaptation was examined by wrist extension angle during
wrist extension with one hand or both hands. Outcome
variables of one hand or both hands were; mu rhythm of the
EEG, EMG amplitude of wrist extensor and flexor muscles,
and wrist angle of Myomotion 3D motion analysis.
RESULTS: Our results revealed that wrist extension angle

was significant increased during both hands movement
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compared to one hand movement (p<.05). Furthermore, in
affected sensorimotor area, there was significant increase in
the brain activation during both hands movement compared
to one hand movement (p<.05). However, there was no
significant different between one hand and both hands
movement in muscle activation (p>.05).

CONCLUSION: According to the findings of this
experiment, bilateral arm movement improved brain activity
on affected sensorimotor area and wrist extension angle.
Therefore, we suggest that bilateral arm movement would
positive effect on stroke rehabilitation in terms of increase in
brain activation on affected motor area and wrist extension

during bilateral arm movement.
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Table 1. General characteristic of subjects

Age Gender Onset period  Affected side Lesion type BMI* MMSE-K® FMA®

1 56 male 10 year left infarction 21 28 26

2 45 male 5 year left hemorrhage 244 30 25

3 58 male 2 year left infarction 257 27 41

4 44 male 5 year left hemorrhage 25.7 30 45

5 53 female 1 year right hemorrhage 25.8 30 39

6 47 male 10 year right infarction 21.5 29 33

7 60 female 8 year right infarction 25 30 46

8 52 male 9 year left hemorrhage 239 30 45

9 21 male 2 year left hemorrhage 23.1 30 8

10 55 male 2 year left hemorrhage 25.5 30 3

11 43 female 10 year right infarction 20.55 30 8

12 44 male 13 year right hemorrhage 29 23 9

13 57 male 12 year right infarction 23.44 30 9

14 57 male 14 year right hemorrhage 283 30 9

15 47 male 10 year right hemorrhage 22.86 23 5

16 60 male 9 year right infarction 30.4 23 3
“Body mass index, "Mini-Mental State Examination-Korean version, ‘Fugl-Meyer Assessment
5. 1975), AA] Fugl-Meyer Assessment (FMA)Z <=7} Z A AT A ws, A o AY =4
467 mkQl AHFugl-Meyer 5, 1975)= A3}t = T2 2 A7 sl 1A A= A8 5 i
% 9 the AeH Aoy Y & 5 71E Aide A &5 g3e a3 f 358
A 2l Aol e A= Alejeidith e A (synergy) 2.2 QIet 2] 2 Yoyt Hedt o7
T AR AE ool ApEH o R FoE shalen, ARE 5ol Ueht 2% Zhdo] UehA] ghes 152
AMcheta fAFts A AgEe]d o ds] doe 2t HuE A HolFn, F4¢ o il
Zalet g THE QI S 1041849-201612-BM-070-02). T o] =7} & 9= Aol A £2S 929 S
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Scottsdale, AZ, USA)S A&t o, B ZAHE9)
FEF]E(sampling rat)2 1500 Hz 9137, 1953}
Bl 10Hz, 4|9 B3} FE|L 450 Hzz AAatgom,
60Hz T AR eI ol &k AZS HAs] A
ol ) ARSI U 502 1 AN
o, &4 A= Abo] 7FA 0] 3 em?l bipolar W A%
ASES T= £9) £EHT 28t (forearm extensor
bundle)¥} &5 #9221t} (forearm flexor bundle)
o Hzslt) B2 Q= CriswellZ} Cram (2010)0]
2708 Bl wet 2EWD TOULL B 55
(dorsal aspect of the arm), T3] ] 1 B 5 cm W&
g o] Hajglon, £2 BT 2STE 5
<+ ul}Z(ventral aspect of the arm), ‘EEX] A EH 5

om W% Zgrhuro] Raksholch

3) AR €329 £4] AH(three-dimensional motion
analysis system)
&2 7 7158 BIs] ol A 49 B4

ZFd|(MyoMotion Research Pro, Noraxon Inc., Scottsdale,

AZ, USA)E o]&3stoith. F7He AM e s2eyES
100 Hzo|m, H.2}H.9]= mjj1=(Noraxon Inc., Scottsdale,
AZ, USA)o| whe} &&x} speto] F221s}g]t

4, 2A4

) HEY=

Ha} Fub o BAL 17] 8] Telescan 2.0
software (Laxtha L, Daejeon, Republic of Korea)E Al&-3}
ATHYun®} Lee 2011). 2 AGt= H3Kmu wave; 8~13
Hy) thel 2he BASIlch Bk 249 2 Hjol

v, o] A7HeEelolA $HUS s A
T ) o AlEE ARAS Bl oleje oA HAMS
H31}9] Event-related desynchronization (ERD)2}1l H2
CH(Braadbaart 5, 2013). Steriade®} Llinas (1998)-> ERD
o] 27} 2 Bap gas WL v Bsh 21
Anfeln Hnskick g B QT YA EERD

amplitude) & —F_#@] 317] <8l ‘/\]xk’o]a}h HZ+A AT

o

‘_}_4 J;]——n'- Hog g}% 7]§ﬁ(basehne

Q)= AHSIAT, A7 AT 1204 22 F % 122
oh HEAEL oot 2o o= T 5 gtk

SR $h gk 2gt
(ERD amplitude (%))

(3, Cz, C4ZLS BA10] W) 22900 et 212 ]
HEE, F7F Rk, A% gEire Uieo] 2As)
Ak,

2) 28AH=

L&A == Noraxon Myoresearch ver. 1.08 (Noraxon
Inc., Scottsdale, AZ, USA)& o]-&3}o] BA5IITh &2
Ao A= AFE AL 208 &8 H =22 5l=
B ke swlel PR ek
B A FAslEE 24T o] 29} |
Yol £2 Fala Bre] by



£ 2801 Ity HES 20| HBYTe ZEYT DiXE S | 5

Table 2. Mean values t standard deviation of wrist extension angle and EMG activation during wrist extension with one

hand and both hands (n=16)

Angle (°) Wrist flexor (W) Wrist extensor (V)
One hand 28.13+30.66 10.01+10.54 31.38+27.72
Both hands 38.33+43.89 11.83+19.32 40.56+41.67
p-value 01* 47 11
*p<.05
o HEE M PRYES A0 A 534 53 I, ozt
(maximal voluntary isometric contraction; MVIC) & 43§
3}17] o]F 7] W&o Af-3Knormalization) SHA] &2 - 1. &5 H 2= Hlu
AT FHraw data)S AFESFYITHRenner 5, 2005). £E H A4e= 3= s ntog &5 Hik 4 Bt
FE & ANl &5 H3E 2 Y ot SV 2t

) &5 9 4= (p<.05)(Table 1)
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Fig. 1. ERD amplitude of Intact hemisphere, Cz (center of hemisphere), and affected
hemisphere with one hand (hemiparetic hand) and both hands. *p<.01
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