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Hesse et al., 1995; Kopp et al., 1997).
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Elkieds gl AA A ApsAE = A 7|(FE) g
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sign or ABA design)€ ©]-&3tAth A48 7|24 1, A
2717 283 712 2R EF #A7IRHE oA 7
YAk 7124 12 33, A&7 103, 281 7)x
A2 4312 F 173]7] &< AT 7124 13 7]
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(two-point aesthesiometer!))E AH&-3t] &5, Enjere]
AAFH(thenar eminence)®} A|E=74e E(distal pha-
lanx of the index finger)< 7FiA €84 A7} 8
Aol T A=FR1A F Fel Foi7l AFRAAE
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A A Zske] g A T AL oAlgk £ gle
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THBell-Krotoski, 1984).
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2 UWHZE gyt Z2 () #)
241 2273k 71ZA 2
o
P+ EHA} #9 B+ HFHA 9] B+ FFAA 1 9]
1 43334057 (43~44) 60.30+0.57 (51~72) 69.75:0.9 (69~71)
2 77604665 (70~82) 9750+898 (&5~108) 100.25+2.36 (97~102)
3 34.30£8.70 (29~35) 51.10+9.29 (41~68) 63.25£0.50 (63~64)
4 60.71+1.88 (60~61) 81.40+10.77 (66~93) 98.2542.75 (95~101)
sAtel o3l oA AABIER a4l o] s A+ M. o4+ &t
e BoAA ok o B JAE Fdde W
Hol tia)] AMHS Holw, Hixlel T A7k AMEE) 1. &% 28 7|
9 A 8-S BEA FEYA ] JAEES 3T
AgAolA AYHAH FHA o]9)e] A= AR A 724 87 5 WHE Hrle 8= A ¢
& A&ste AEtde 58 ¥4 glo] 7PgellA 7159 Wgke (G 29 (28 3l AAEHUT. 2
ob5o] g AAE IS FZ T Eo|E A ALE 2 37t Mo HugLe 12870k @ E Hrle 3
SE=E SAth ARV B AAH] ARZ Qe A T Age udA BF 7124 180 2873 2t
Z, s AAgHe] Hste e SEAEE 4 AL, 712 20ME A87IMEG FFE FE
EA B2 Holgdts A8 Afsle g5 & S FAFNSS RAEY UdA 19 AHE Y9
Aato] Haat A4 Ao 72552 3t X857 B 7124 19] 4333- 94, A5 71719] 60.30% 2
7t EQEHE Frbe 134 F 103] AAE 2 7)12A 204 6975802 Stk taA 2
A QA7 R-gdadEE o83 2A4Yle XBFE T76040A A 8717 9750- e, 712A 20Me
o 13 S43AtE YIREY S 4R AHE Hn 10025802 F7Fe BT tiidat 3 34308004 A
= % 203 A3 271749 5110802, 7|24 24|M= 6325822 7t
2 Btk gl 45 60.71-00M X8 7171e] 81.40%
o 712 2R EF BETIE 3A) o7 712A 20ME RBBHOE 7S Bt
7124 271288 F AFA o] 717 B W E ot
T F 134 F 43] AAEG T 1 Hrte 13] At 2. MX| &2t 7=
Atk AN 5 FA M WEe F 53] 34
A g2 242 7124 139 Tt 7). T4 A4
EE gAY 74 Q1Y 8 AgTelA 71z
5. 84 gy A 1Eg FFEAD, A 38 AYsta 7124 29
N AE71RT P ATHE 3). A} 4e 540
2 AfdME ddAEE S4E 9iE 3o A5 B7kssdeh oAl 19 53 Entgeqe] £4 2
o QAN S5 A AN WEY] FARE Ve 219 FgE 7124 19 10mmelA A8 9 7124
EAAOZ AN AAH agZE Bt )24 1, 204 8mmE ZAHUL, £71 L SmmolA] A8
A7 7124 29] ApelE HlwsATh 18 A 29} 7124 2014 3mmE FAEHAT A 28 &%
7 715 wgle 7124 1 X8 F9 7% 29 =4 2 0mmolA] AE 9 7)%2A 2014 17TmmE A

A WlnE B8 ZAR.
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J2 3 WHE Hot 2ot
& 2mmolA AEF 15mmE ZAHRoU 7]1Z2A 24 A 45 2839 7124 204 HEE Holz] &gt
Ae 1Tmm=Z 7=tk 852 19mmeol A X3 & i 4)
o} 7)12A 2744 Wsrt g, €71 B 22mmell A
AFE 10mm=Z ZA2HAG} 7124 294 = 15mm=E 3. AMMEIAM stE AKX AE HIE
71 A
7123 X877 B GHgA B dA Y
57 3 g WE W (E 59 (28 9] ANHUT. 53
Ele] RgPRE BAE AN A9 oA 1 B Bkl B 2 X212 Fote) 9448

o A% XA8A 417 loglool A X &F 361 logl0E 7

2 1o 7124 20ME 384 logl0E 715 BS
o A 2= 431 loglOol A X539} 7|24 2004
384 logl0Z 7Z-4skgdeh thaAt 3 507 logl0olA X
B3 417 logl0Z 7HAE BYou 7|24 204 E 431

H1-=

= =7}
Alstare 7124 26 M =

Z7re. Ak 13 3

B2 gA9 A}

R |

27717kl ws) Z71kck Al 19 8= A A}
£ Qw9 Hie 05740 257 0.8z 5

TheaoL, 7124 20|ME 078802

A2EAT. o

logl02 $7F8 H3th 7124 1914 456 loglool$ld Ak 29] &5 A AHE: W=e) He 7]z 19 1.02
E 3 T ol ZAb Zn (2] mm)
2= Zujet ==
o
Nzl AR 7R 2 V1Rl AsF 71RA 121 ARSY 71242

1 10 8 8 10 8 8 5 3 3

2 20 17 17 30 15 14 30 15 14

3 22 15 17 19 19 19 22 10 15
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E 4 =Z- 1AL 2L} (9] logl0)
&5 &g &7he E
ol
N2A 1 ARE A2 J2A 1 ABFE /2H2 RA 1 AEE 7242
1 474 417 417 417 361 3.4 417 334 3.4
2 417 34 3.4 431 3.4 3.4 431 334 384
3 507 431 456 5.07 417 431 474 456 456
4 456 431 456 456 456 456 474 474 456
I 5 AMMEM EE MK AR HIT (s )
71%4 1 2 87|7F A
ol
BF+FEHA} 9 B+ F A2} e P+ EEHZ} )
1 0.57+0.02 (0.55~0.60) 0.88+0.27 (0.55~1.65) 0.78£0.05 (0.70~0.85)
2 1.020.05 (095~1.10) 1.63+0.49 (0.90~2.60) 1.97+0.14 (1.80~2.15)
3 0.03+0.02 (0.00~0.05) 0.10+0.06 (0.00~0.20) 0.06£0.02 (0.05~0.10)
4 1.45+0.15 (1.30~1.65) 1.72+0.35 (1.05~2.05) 1.82+0.12 (1.65~2.00)
JEH HERAD e 3
75 [
5 & -y CHA A 1
;r '_‘_H_‘_I** " o "Hr-q_'ﬁ'_r..ir e
LI_. u.J H
B opx -
E s "'_‘__._ ,H".'H -.-l-__'__""\-l
- 1] S, .
R N LT . A R
B 0.5
-:n"_ i
- ;.5
X 1.5
: | MEx 3
= 0% & e -
o n R LA P U St
S
) o L o
1.5 n *‘_rl- ""'u-.‘ 3 .*-ll-\.‘_._-l—lﬂ"'r
I
0% d¥x &
1]
1 L3 1] 15 Al il i
01
T2 4. AMMEN &S AX|Q] AR HIT
Aol 77|17k 163He2, 7124 29 19780= oy 7124 204 e 006802 ZAFHAST A 4
7 A A 39 &= A AR RIEe] Pt o] AS 7124 19 145-dA AR7|7HY 1.7230.2,
7122 19 003FolA X E717ke] 010002 SR 7124 2 A 182He 2 F7HE U
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et A3y ?i:r”:—ég] Aol A A
Eliasson 5(2003)0] #Hv}H] ofFofA| %}Xﬂ%_‘?_ &
% Bruininks—Oseretsky 7AAFNA F%3k0]
1340 X5F 1634 41, 5719 Zo|= 163
dE 75l A% 5] 7)4\% Hustlom, wghk gt
% A A 2 83 Wolf Motor Function
Test(WMFT) =4 7Ur7} FAENeH, UiE Fox
AE FFol FAHATL B ATHSterr et al,
2002) Ea X}Oﬂﬂl

Fe BT Baskdth(Pierce et al, 2003).
210] ALE 713 Alwdt B

25 152 A7

&9 7se FAYH e TFIHHogan &
Winter, 1990). &= 3o 2HL £9] 747} 4 o9&
st 53] Fe= 32 77 Z¥(digital anaesthesia)ol =
S ety HEAtH(Johansson, Riso, Hager &
Backstrom, 1992). Cooper %(1995)3 AFols3 vl

3t W Hrpnl HAdvirloks2 888%7F 2 (tactile

sensibility) Z8< Htha 39al, Tizard $(1954)&
50~72% A 747t Aol Biltka itk weba Al
AstH0l A¥S A Qe obsolA HF 24s 3

7Feke AL o7t dvkal stk & dAFelXe 54
< Bkl s FR A AAE AAEH
(Thibault, Forget & Lambert, 1994). X34 thAA} 29
T A4 T2 Entg &t E4A 42 30mm
2 SAHAL, A 3& EntgellA 30mm, &71et
Lo|A 2mmE SAHYT A olE T 014 =g
o] £ulg2 55mm(2.0~11.3mm), €71 A=

T 2.3mm(05~45mm)o] ¥l (Menier, Forget &
Lambert, 1996) £ % ols52 72 29SS Hole
As & 7 Atk v A} 12 &5 EupetelA

- o

10mm, <71 £ smmz S350 AW Fo] £
HloH, EugEte &7kg o] 9 RIAES Ho

O*D}(Menier et al, 1996). Charles 5(2001)& 72+ 4
Holz ¥Aur] obF WA BARE AR
g3 Fol] BE A &b 29 74 4
S Bt a3k £ dFME BE o
A

mlo

i o> 4;%: LT =
W

A7F A8 Foll FFHAIL 7124 2014 ol 74

= AS HoFoln

SW Rt E gk A gA} 8219 7hH e 74
W BS A4S 4a s | & Sle AlEe
F2 HrlETo|tk(Patel & Bassini, 1999). Gordon &

Duff(1999) Akl 31 5ekul ob5e)A) SW e B
EZ o|gdte 542 349 §J+ golsol s
gojutha St AAele] A% SW R-duEeS
o] &% 7 HAlA 165~283 10g1077}%1 AL

1, 384~431 logl0& AABE AL F7to] 7had

ATHE AL Aulshy 456 logl0 oldS AAE & Q)
749 B3 77 protective sensation)?] A< ojw|3it}h

(Bell-Krotoski, 1984). AFtdAHE9] SW Ri=gz}
E At A3 7124 1M $£5& 417~507 loglo, &
v M= 4.17~5.07 logl0, <71 EollAe= 4.17~4.74
log10 Hejo| A 2L} o] B Ao Fo3t R E
Aol 7124 1elM g 749 29S 7HAx
9,)\‘}}9}4 X8 o Z7bo] FAE T 7)|ZA 20 X%
Z7ke] o] FAHUT= eI Johansson &
Westling(1984)2 &9 2443} &5 752 22 A7}
At 0™ Carey & Burghardt(1993)= AFA 9] wk
s8s

>

=
golu} x32 #y] § 0FFoR At 1%57} 7}
Qo)A 712ste2 At B 7o o3 A &%
59 o] ARAEA = FA| o] AR W

7713 A8 FlE FAEHE AL HoFo Miltner
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(19992 T HEFT SAlA A=
A8 5 MALHZIIA A9 AHS: Wizs) 529 A
Q) WE7E 09~2259 Fde HoFoivhal sioinh
Sterr 5(2002) 253t *PX] Algt AEF MALY| &

A A3 FEASF 2049 F4S B UiE Folx
& —’FZ2 vxlo}dﬂri Husdt. & a7elA
= = Arbs 71l
FE7} tdAre] dggs ddete] ZAse W
Z UM AR obsdlA EESFE
[e)

A B kTl A 2 s AFHE 7}
A Yl

FEAGIAR B AT Fee BEeich A
& A5 A8 ATYF Holzl eggtar At 134

4= Ae AF 5F7AE ZEAI7H 10~208 73S A
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Abstract

The Effects of Modified Constraint-Induced Therapy on Upper Extremity Sensory and
Motor Functions of Children With Hemiparesis

Jeon, Hye-Seon*, Ph.D., P.T., Ko, Myung-Sookx**, M.Sc., P.T.
*Dept. of Physical Therapy, College of Health Science, Yonsei University
Institute of Health Science, Yonsei University
x+Dept. of Rehabilitation Therapy, Seoul Community Rehabilitation Center

Objective : The purpose of this study was to investigate the effect of Modified Constraint-Induced Therapy
(MCIT) on fine-motor function, or the sensory and functional use of an affected upper extremity in daily
activities.

Methods : Four children with hemiparetic upper extremity caused by brain injuries were trained by MCIT
for ten weeks. During the treatment period, the unaffected upper extremities of the subjects were restrained
by a specially designed hand splint or a mitten for five hours a day, five days per week. For two hours out
of the five-hour restraint period, the affected upper extremity was intensively trained by performing various
functional tasks, which were individually structured to emphasize use of the affected arm. A single-subject
design with A-B-A reversal was employed in this study. The affected limb motor ability was evaluated by
Melbourne Assessment. Sensory abilities of the hemiparetic upper limb were assessed, using monofilaments
and two—point discrimination tests.

Results : As a consequence of this study, the affected limb motor test scores of all four subjects in the
baseline period were respectively improved during the treatment period. Furthermore, the treatment effect
was maintained during a one—month follow—up period. The sensibility of two—point discrimination and light
touch and pressure was also improved after MCIT. In addition, the parents of all four children reported that
their children began to use the paretic upper extremity more frequently in daily functional activities at home.

Conclusion : The results of this study support the assumption that MCIT is an effective therapeutic method
to improve the sensory and motor abilities of hemiparetic children, and that it also increases the frequency
of functional use of the hemiparetic hands of brain-injured children. Based on the results of this study, it
can also be assumed that the MCIT method is especially beneficial to these children by reducing the neg-
ative emotional effects of forceful restraint of the unaffected upper extremity. To optimize the functional re-
covery of the paretic upper extremity by CIT, the restriction period per day should be decided individually,

according to the characteristics of the individual.

Key Words : Arm, Constraint-Induced Therapy, Hemiparesis, Orthosis
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