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Mai, Esslinger, & Danek, 2005).

olg|gt B 5 HEHo|Y HEF T ¥
Ao} gdst @] &4l oA LA EHE AT
2 Agtol] ofste] AGAAA YEYA  Eth(Farmer,
2005, Rocca et al., 2005). 53] H&ZF gAtolA Yeht
T A% &5 HEELS oF 40-100% °]thChaco &
Blank, 1974; Uttner et al., 2005). ¥&&o|\ HAMN 5
o] HdH@ As s M EE HEFES I A
A AgHs dorm, &4 e HRkY RS st
AN A7 Aoy 5 45 ZefstA Erh(Feys
et al, 198). HEF °lF 7159 AF& & olF A
Q1 3ol oa) dojupar, W F 3 o o] F
o] A A%k Jorgensen et al, 1995; Kwakkel, Kollen, &
Twisk, 2006), 1 Fol& B 3 A9 FFZ A
T YHRETAY 715A] FAE FHr] el A
3te A Hﬁ%oi’ﬂ 715 5ol AT Taub,
et al, 1993; Dobkin, 2005). L&y FH7 |\ 2% 59 &
F 715 gasta ‘RAE A AN E7H=7HA]
o559 et Jud & ]nol O?Q 7] ool &
g 7 = =78t
A G FelE A % (Feys et al., 1999).

Chaco®} blank(1974)€ HEF A ZHEE o
&ate] A &5 Hd RS Yol A} 5% T
10“*"“"1 734 &5o] vepdta Bastiia, HZele

& A F9 719} precision gripS 1%3}0%

73*& &Y WA 71T A 7l # VLS &
olR 7] 98 AFSo] Husi hNelles, Cramer,
Schaechter, Kaplan, & Finklestein, 1998; Uttner et al.,
2000). o]elgt HEF o] WA= F5 AAY A
TE &5 5] BAE o & olsfste AL &F
AAY 3 71H7 oS5 A Hi, HEF FAY
AE5H FAY HHE fF8atrhal ’5‘}951‘3}(Kim et al,
2003b). 28jar A9} 2 AR, 48], dF 771T7l
71RE X7] 59 YGALAMY S 2ol &5
sto]  YelJA ¥ a(Kuhtz-Buschbeck, Sundholm,
Eliasson, & Forssherg, 2000), <=¢] AA4|ax Fuldt <
A}ds Agketr] el B4 59 Hrpt dHe R
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713l ool fle A, o] ola) el ezt
AN WES oldfsta e & e A7 S
o] g2l el WEAAHMMSE-K)ollAl A&7} ws
& 7T W Ao wd o8 A, BEAE
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7] N ARtEAS o] 8

A A5

o] f5ol met F JAHoFZ UYrofA &%
7] 93 HZ-vlolo] H }Fugl Meyer
ol e Tzkolg =A3ly

)

W)

A OA" Aoz Agea o)} AAH AL A < 34
Hol WAEo =  Acgknowledge AZEY O AL 5
skl FHAHF 25 A& oA Eth 74 A5 2E s 37
FZE(sampling rate)> 200Hzo]xL 15Hz9] A5 assessment; FMA), HF #HI1HE= ZAAKPurdue peg-
El(low pass filter)E 343t board test; Purdue) 1% =
A9 AR g AR HrHE ARt
Woods$} Teuber(1978)¢] 7ol whet 4% 4%
59 A= 3t Hrie} o] E{E SbE Hoh A
glsl7] siA ARG EAE FF A ¢5S S5
o 53 B 50l e e &35 £0=
79 FHA71E Arlste et 74 AHY BES &
of ofgo] &3} Hof XUHd Yehte RS Flst
of A% 59 75 TESIAT oW BlEAS &9
A FAYE Ay Asto BERS EoA &
21 1 = 3| AN 5 R e ot FALE HolAY 4 w3t
o HIEAS &9 otgo] fAHA g ¥t A v
2) Ay gy Efu= A5 AdAFH.
F9 37 $Ae 449 dApF & 5 Ade oY HE-vtolo] Hrte BEXEFY HnpHl £79 3
slog FH FHAVE 10x B¢ FA5= AL A3 & (Brunnstrom’s hemiplegia classification and progress
i, 35 07 FY F7|E AAE HERS S record)®] 6EHA| erxg = 2R 50709 FEOE AT
A Uevde 44 52 S8t A7 e = HRetAa, = A9 AFH FHE Hrlske
o7} A= gAb Shol] QMg AAE hobr FHA 22 AAE 3 3‘5} =1, A4 HAuoh =3 APt
NE, &5 FHME FHAsta, FHEF A9 37 AFE(r=99%)¢ A2 NEE(r=992)7F =11, AA-
A wAsE] HsiA A B8 2ERO T 178313 AAARE AF= 7R 94-990]tHWoodbury et al.,
o Jd Z58s S5 s dAGEAE o 2007). o] Arle 4L & gls Al 04, FEF I
ato] HIEAS &9 F9 F71E AFgste] Fotrgith Al 1A, SHAHA 8 Al 2334 Fol A AL, 4A 667, 8t
&3S vES 44 & AAGEHAE A A A 344 AA 100482 FAE ) (Fugl-Meyer, Jaasko,
A st AAE AR, ALY SAE S £ Leyman, Olsson, & Steglind, 1975). & Ao X= AR
ool Jo= F9 FH7E 102 ¢ FA e 2AS A 75 W7k AAsksiTh
T A1F WE@ 3 A AAste] WSS &9 A4 i HIRE HAbe AATE &4 & B &Y
TE= S5 4] At Al 3 AR A ol e & AR g Hrtetr] faiA
= AAsta, 3 AA BARE At T 279 W AHEEITE A A AEoA AR AR A=)
T His ST AEe] A 25 Wit 85-90, Al HA] Azl 92-9%67 =& AFEE YE
T A& B2A 7] YallA A7 A7 Atolo vl WATHGallus & Mathiowetz, 2003). ¥F HI1REE
5 & H9] oz F9 FH7E 102 ¢ FA8E QEE, U U LEES-YUEYE XY BAY 7}
A AAstAth A 8k9] HAARR FAEH lon, 2 AT 01]"1% &35
& X”lé}oiq. AAL X 7 AL Aol Sad A
3. &N gt 8 AS Bolal At A o ¥ 0% ¢
A2 AL 7hsd Bol 79 ¢kl WolM #e £ S
TS A4 FH &S5 EY oY gatom Al W SAT & Hs o] &l
KSOT Vol. 16, No. 1, 2008 91



28 BAL SPSS 120 for windows ©]-&3le] &7
A AL @ odate] A 5ol e Ja
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ehbe @42 158044 79, o4 89), B4 £50)

7
e 2 B 159044 89, a4 7)ol
S uge £4< B 84} 189, 9

1. GICHARK}O] YHIMOl EM
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A 29 B2 WAL 129D, £ $9 o
Ho) 21golgiet. A 5
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2 564741010t} &

e
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E 3267 i203012ii
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9 HE RS HG4E 260 5

UehA] o 3ol e 513206201 ATHE2). 3%
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5ol YehtA e akrolME 13.76:1.6501%)

Ay %0l etk B4

W4 #50] tehbd ae 947

(n=15) (n=15) b
2 / /
7/8 8/7 7%
(g/)
yo] 60.53 56.47 -
(HH+EF2AD (£3.25) (£2.36) |
4 BT
10/5 8/7
(#/9) / /
4 717 3.13 3.00 -
() (+0.22) (£0.24)
E 2 24 250 {70 G2 245 4% 7159 vl (M+SEM)
3 %50l A %50l .

e 3 e e B P
¥Z-volo] H7} (H4/66) 32.67+2.03 4767+1.63 5771 000°
A H1BE ZAF (i) 2.60+0.41 5.13+0.62 3418 002
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T
Aoz yehtal H %K corpus callosum 9] %‘rxdf& Fx
37t He 104 o]l ARAIA H9(Connolly &
Stratton, 1968), Wo]=7} o8- 3 & 2 HAE 4
FtAY H27F Y FrY #E3 ZF FHS f§X
st 5 Mg 5 S TAAA A ALl
A YeyA ®cKTodor & Lazarus, 1986; Armatas,
Summers, & Bradshaw, 1994). T3k A1748H2 23l
oJste] Uehue AR Aol AV FHHQ B 52 ¥
#1) & A (agenesis  of corpus callosum)(Nass, 1985),
X-linked Kallmann's %—?4(Krams et al, 1999), <
#-9} (Klippel-Feil) 37029, 7153y @A
1999; Farmer, Ingram, & Stephens, 1990), A &2
FHA A

Z3Z 7 (congenital or acquired hemiplegia
syndrome)(Ueki et al., 2005), 3}+71<=H (Cincotta et al.,
2006; Li, et al, 2007) 59 AA Byt HEF
ojfE AN o] YEhdTal AFHATG(T]F
5, 1998, &9y, 2005, Hwang et al, 2005; Rocca et
al., 2005; Uttner et al., 2005).

% AN Yehde B4 55 3457 9
a4 o] & At A= Woods9} Teuber(1978)] 7]
ol wet S4B 59 A=l g Frpe 2
X

19 Amshe el BANEY WS JH) B 5
Qi EFolH, $5 H¥e] Be AL wsie 1 W
F& A 29T 4 9T Y £30) delue B
e NAHOE H9 & Ak Nelles 1%
& FA] HNEF B4 B3 5 Z90) QoIA 29

Ho] ZEo] ZREY =81, &g ZH7e] FA|
e F8 Hrle 9 $5oE axFel A2

EhfjEg 9 F7] FA7F fréettka skgich
TetA £ AFdMe 347] HEF &

B e gs] s £35S E0R 102 F

T T —

L

1, Aol Folste FAL A7Aty qrg 22 &)
7) A HEREY B £5E ZFsRE Al 1
4% 02 102 B éMM Bow 38 A712 3
= RS RANZ AP TF £43 B4 I
& gAY ZARNN AARAA AR FEo R ol

st AR At g Wk w9 w3-vh
o]o] H7KDe Oliveira, Cacho, & Borges, 2006; Rabadi
& Rabadi, 2006), €49 AA9 WdAz gL &
o} p=h /\)\L ul—moi 74/\]. H74/\]. 7t /\]ﬂ_,J]- =9
BF #2RE PAHLee et al, 2007), L)L AR 2
S%e) 222 3] FaA oL o3l 243
ol whet Blas) Bkt

4 %0) ekt BAER 39 50
UEhHA] = Saktol A B S-wlolo] 37 ¥
HE AL ool AR o3t 2polS B
. ol F e £45 gAY FY A7E e B
o BZ A $50l Uehbe 153 B4 39 ¢
%01 UehHA = SR &A1Y 75l >
A& Auigdtt. ol HET BANM 5 A &
el BAdAN 29 FEol 4R )5 3
O $& A0F Hiuske A8 AFEdE v
£ HHI(Woods & Teuber, 1978, Carr, Harrison,
Evans, & Stephens, 1993), 734 +%°] H&5 349
BA 71 A @& TS MG g A AT
A2 dAg-eF AR (2 Y, 2005 Nelles et al,
1998, Kim et al., 2003b), 2920052 24 5
Az we} 4A 7159 AT g2l sy

O

d

Fl

r-\

ix] o}

ol £ A B4 %S JFS VAL F5
¥ 259 02 alel R0k ANED 9tk He
A ol HlegE il YL 52 WAns
2 4% 449 £F 280 Bolahl 91 £93
B2 759 B5el Fad 4T A HAW, £49
Hapeld ot 52 NAH5Rs £45 £2 94
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ojfil =¥l TRt 5 HAY A FEe de
714 ®H(Nass, 1985; Balbi, Trojano, Ragno, Perretti,
& Santoro, 2000; Kim, Pohl, Luchies, Stylianou, &
Won, 2003a). 23]l IHA|Q] do|z=9} B4 o] F718}
A4 Axd P& ARESHA HYE AHF oAl
(transcallosal inhibition)7} 7434 Ho] w4k
T B oflgt 55 Huke] &Fo] FkeHA HolA
A4 wE5s dogA dal sk thCernacek, 1961,
Nass, 1985, Mayston, Harrison, & Stephens, 1999).
Kawashima et al.(1993)< ZHA|9] do]=7} F7hgto] u}
F5 &F 9 (primary motor cortex), F= &% 3
59 9 (ventral premotor cortex), ¥= A 9 FAHY

oA 2437F vehgthal itk £3 ¥ & olF

k)

Tl stglen, ol el 24
U WelAel 24 7140 oA Ho o oA
TE &3t vehA doal stth(Turvey, 1990;
Uttner et al, 2005). Uttner 5(2005)& £49] EA
o], A= F go| Itk et
HEF o]F A 715y &4 M £
SR B2 #AE0] JFHQ A8 & Bt

=
o
Y
8 4AS B A88A Fohn 53 &9 A5
3
B

oy

71 AsHA &4 BH=tHFeys et al, 1998). 53],
5ol Yehde HEF e dFiEy 94ag
92 B2 o shed:
Tstar gAY o] YA EthSugden
Utley, 1995; Kuhtz-Buschbeck et al., 2000). = A},
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g gopie AF F) TY G LFAES St 3
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<3 717)8 1990; Kuhtz-Buschbeck et al., 2000).
SHA HEF AN £ AAY 75 AES 9
3 oY 7kA] A5 We] A&EHI e, B &F
o] Yeu+= HEF SAoA 45 AAY &S 9
3 &S AAEHAl HH v A 50 YE
o
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Abstract

The Relationship of Ipsilateral Mirror Movements
and Motor Function of the Affected Upper Extremity of Stroke Patients

Kim, Chung-Sun" Ph.D., P.T., Kwon, Yong-Hyun"”, M.Sc., P.T., Chang, Jong-Sung”, M.Sc., P.T.
“Dept. of Physical Therapy, College of Rehabhilitation Science, Daegu University
“Dept. of Rehahilitation Science, Graduate School, Daegu University

Objective : Ipsilateral mirror movements (MMs) are involuntary movements of one limb during voluntary
unilateral movements of the opposite limb. MM decreases in the course of motor development, but may re-
appear in adults suffering from brain damage after a stroke. The purpose of this study is to measure MM
and compare the relationship between ipsilateral MM and the motor function of the affected upper extremity
in stroke patients.

Methods : Fifteen stroke patients with MM and fifteen stroke patients without MM were selected for this
study. Two dynamometers were used during a squeezing task in order to measure the intended movements
from the active hand as well as MM from the opposite hand. The upper extremity’s motor function was
measured using Fugl-Meyer Assesment (FMA), Purdue Pegboard Test (Purdue), and grip strength.

Results : There was a significant difference in the upper extremity’s motor function according to FMA,
Purdue, and grip strength, depending on the presence of MM. The motor deficit of patients with MM was
significantly greater than that of patients without MM.

Conclusion : The findings show that stroke patients with MM have a significant motor deficit. The ob-
servation of ipsilateral hand MMs with greater motor deficit may suggest that these MMs represent a clin-
ical sign of the restorative processes after a stroke. Therefore, the evaluation of MM can be useful for the
assessment and treatment of stroke patients. Further studies are needed to attempt temporal assessments

and develop a treatment intervention of MM after a stroke

Key Words : Mirror movements, Motor function, Stroke

98 KSOT Vol. 16, No. 1, 2008



