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A A 1A 2004 tA] Gt ERARE AAEI AR
+HZHAAE(Biorescue, RM Ingenierie, France)S ARg5to] ZAs19ic)
AFAT [ = AREERE SAAHEY wE o] JEAIF olsEd 7|t Sl
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AR 1 AEAE ol5Edo] A4 WAk olge] ARk e AMsHY] FRH waph gl B A
WEAF olFE0] A4 Huh) ofEel YA o], ANEE, QHNES T 5 ANl =gl B
Aoz Azar,
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FAle] A, HAuh], PR, ASAIS oleEH,

o

g Ated 248

. M 2 Al S4 FolA Hlojd HG552 & the I8 Exfd= 2

Sl AR 715 AFAIA Gl @3S v)HckEun,

Chang, & Song, 2015), =AJuke] o550 AN F2

w/gupn] o5 7|AHe| FaL FEleao] =& A A < HsHA| =35k sl ok ARAlellA ] 3 FEo] Hl
Al 71A o] Wil SEsdlo] B oh2 ApAjofA ¢H -Or 293t 947} Bu, 71 FEolut Ho] o}z o]z ¢
g A vy ok AAlolA B ARMES Hdc A BAo] gk RISk oFsEe flelAE o A
(Brogren, Hadders—Algraa, & Forssberg, 1998). 3}4] A F8e "aAolthEun et al,, 2015; Song & Kim,
g wgupe] ofs9] ok A= AR B4R I B 2004), olof whe} X H/gdur] ok59] 71549 S5
Foz Qlefl T 2 AR} oA do' Vleoirl= S 7] Y8l BeAE ZRagAE 48 58S 5
=3 AA, SO R 7oA A 2 AAIE ERItKJo, AN71= 50| 7FxE1 QJtHGan, Tung, Tang, &
2006). of=igt HItiAAolal Rt AA AdE B Wang, 2008). ATk op5o] 48 S S7A)7
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ARSI Rt el YUcHEun et
al,, 2015; Song, 2003), ¥, #¥ W=, EF 5 o]&3]
SOl AA WA S5 ek 19484717 B

Jﬁlﬂﬂ

2 F IR AR 2 FA U S AL
Q1 &80l thaste] «1 4 19 AAIE FrAlskaL S
?_m{ m & Lee, 2012), &3P A A Hof|A 9] 52 ¥

H| oFFo] A7t Pt 9, A 71, dhsd 71
=2 A 7ICHHan & Yun, 2017).

/gn

5

roake=|
s

o

blo] 9 SR PP SIE B F SRl

AZFOIEEAL AHZY] ofele HOT AF2 o5
ABSP Sl FRI0E, Ml okEol MRS Ak
AT A 73t AN, 29, 28 e 7H41Am

THChen et al, 2007). AlFolEsEd Fole g
AT olsAl7l= AT AlZH, 2Rl IAIE * l%
sHHA AFE oAzl AW SOl SitkHowe,
Taylor, Finn, & Jones, 2005). o] & IAIE Al53to] A
2 oA IE Aol EEHS AR FHo|IL X ]
ofsEolAl Z1] = IAIE AFTFOEN T4 7e
ARl AL ool U=t A¥Ao|tk(Blundell,
Shepherd, Dean, Adam, & Cahil, 2003), ¢Fg#2] x]7|
UMW BHoE A Mg THchs AR ZZol=

S ARESH] B AAHOA AlFoleEHat 2
4 % S AES o B9 ARt S8kl
Ba7)50| o AETY B USIHTHLiao, Jeny, Lai,
Cheng, & Hu, 1997).

AFolsd A& *1 3 ol tiel] 24 22
At U HEF SRS R ofRolflon A
A= AHelA 9] FEoll FFElo] ek, AA7EA] ) dut]
S dPFe R ah, oF2 Aol TS BAE o

mERt Aol olof & Al %1
A

Jo FHSY UL U LASEUAS AT
B} 5 S BOPR AAH SlelAle] T 5L Boto]
AFI5E RESIE BLoR THY WEAFOISE
A, $Hel 33 Selel WAL JHL Yohur] Sl
AL
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1. A

2 = AT 2ot Afofele]) Qe A|EHE= ofE 18
oo ALt S48 Al Al 17 34 BA L 93kg =S
Ato g2 gjoju} 27|32 (magnetic resonance image)
2y} w9 wiRldsle periventricular  leukomalacia;
PVL) 2732 W1 73213 fsiAnpa] Zleke: vIgiey Gt o
AR= 1A, 7] 125em, 57| 24kg®] oA} ol AEre] 2|4

of g 4= 2laL SRKEo] 7sSH thsEL 71w A
2} 7T expanded and revised gross motor function
classification system; GMFCS-E&R) 154, "H] = 54|
7J2lo] 47 ofll$Ix A% (modified ashworth scale; MAS)
Gl oFzolciSim, Kim, Yi, & Cynn, 2015).

2 37N ok A ol ks
Q2] S} HEvhs B4 A A= SABIA] UL
TaolL} T2 ALSHA W, B3 wolx gkt ¥ ¢
T Kofeh A a-a-2] 93] o) S5l & 3= gl
B(KSU-17-05-001) Ushe 3k % Hojorle urgl
el HoAoA| A 8-S 553 ofsd 4= J=s A
TSI 2 AR FRof] i At Rkt oAt

A FolE do] AP xgsioirt.

2. A
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)2 B st 87719 Sl w2
of F5Y WS ST 27 BIIR TS 2

1) o= AM7Ztx=E Bt HZ(Trunk Control
Measurement Scale—Korea; TCMS—K)

ArzA 7} 2%(Trunk Control Measurement Scale;
TCMS)+= A7k ¢4 A% (Trunk Impairment Scale; TIS)
oA fefehH 8—15A4] AR w4 dnie] ofE, 24 3084t
AR X212 2 2| A] glo] ok AAE FAIE 4= 9L o]
Addoll tfsfl oJsf 7Fs3t oFs, GMFCS I -6+ °ots2
oz JA o] 49, 54 o] #9, 4 WE 34
gtk & TCMS A= B4 o7] 1% 207, &4 e]
3 284, &4 Wr] 10808 F Hg== 0014 5871t}
(Heyrman 2011). TCMS-K9] Algz:=
inter—rater®} intar—rater®] ICCZro] 94704 9989
HOE vehaL, R GMFM 7] 353tk 0.8602] 4
THAE Hol TCMSS} HIEEsH| 2 4129} Bhd/d<
HelthJeon & Shin, 2014),

A tdAelA e A=A 57
ok Aol A o] 4, 58 ] 9,
S A e At 7 A W ARt
of HitaE 2R851A| §har 2ol 5, &3t ke 4] ¢l

glol& 7PgAE]o] ot 3| K HolEol| 20l
&2 T2 ol WA 2 525 24| H APAlelA
SAES TAEIGIH: 2 2 33] AAlske] 7R A 49
gk 52e] AeE ol 8s%tHJeon & Shin, 2014).

et al.,

f
Iy
HT
It
>
op
Ol
S

O

o

2) dEE=HAAH (Biorescue)

2}5-9] ¢ AJol5 FAste] Al Fote] i dut B4,
Y #F sEHE Stk Tl 435K E
(Biorescue, RM Ingenierie, France)x= 1600712] AlA7}
252017 HhH(610mm X 580mm X 10mm) 3} 2 E gofe}
HUBE 5] glom, AlA $49 ofgelv 4, A
EHA9] Hsls BAT 4= = AHlolth(Figure 1).

oAt tiAAke] oAl SHA|(Limit Of Stability: LOS)E

S7g5P] sl dhdrke o2 Aol e mAIE

|Areas L/R . 63 /65 Fr

Figure 1. Balance measuring instrument
A: Biorescue, B: Buttock pressure in Biorescue

4. ATFERL

1) 7124 1 (A1)

o] 717k AT lsTdE 285 A AldEEeE
T o 82 Uik EE|AET dAIRleH, ofse| &
IRES Hste] sHA] A A &5, T B Tk &
& AR S| 28 Aot E, % S, 2% 2 52
2 olgd 7IsA wES s EATH(Shin,
2016). A= AR ¥ 4024, 5 33] AAISIAAL 63] A

S 13712 Ate] 29719] SA) SHS LA,

2) SMH(B1, B2)

SA 7R dubA EeiR| =t HFAIE o
FE K Table 1). AS5AE ol5EH 1
AL 7|2 M= Ik Figure 2), tVdAhe B
glolE ol Yiolet FEE 90°= w3|aL ghot

FEAF ojFEde] e oFEe] AE S A= % AALT 11



Aol #F H=E T

Gentile, 2004).

18] ¥7|(putting a ring)=
ok a2 715 a2E 97] sl AlS= ol Al
of =& wf 102 &
AEF S22 Eote A st AlFolse ¢
< HARRRGo] YEhA] o2 HeollA JJEHf& A7to]
o)53 4 QEE 39tk T Wz ¥7|(throwin:

catching a ball)x= QA 2L 753 §2 0]

VAP ohefRt Sl 92 S5 olsARh VA EE =
AEEAE 2ol Bolu HEer FEE w2
AN ARt 2E B AKHeE ASE 3
A 2
A 24 AE ARl 30x
g &  ARAREZ F 4084, F 33
w72 5] 29719 A SA=

Table 1, Intervention exercise protocol

2
‘l‘

A8 Thielman, Dean, & HHo 3]8 WO 7 TS 2|7 tiokst Hisko 2 TR
Al BFAL, Tl A BAPE G 32 BHA| Sho] i dAke] A
IEpecy 7\}/\1]‘:1‘ T=7] o

EE gAY

250 7} 1091 A=Y BH=E g3, FARE
2t 2% Aolel 60
4Bk, 63] A2 13)
ARtk

Program Content Time
Stretching
. — Trunk : active maximum flexion, extension, Lt/Rt rotation .

Warm up exercise . . . . 5 min
— Upper and lower extremity: active maximum flexion,
extension, abduction, adduction
" Trunk curl—ups with arm rise

Main exercise " Putting a ring 30 min
" Throwing & Catching a ball

Cool down exercise : Breathing 5 min

Figure 2, Intensive weight shift training for intervention
A: Putting a ring, B: Throwing & catching a ball
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o] TR F7Y L5 ZRt 3 YFAFoETH] 1

2 27 wido] slE Tletsly] Slaf ANEALL, 71241

A2 IS AR Solst AEd SR v 2eAw

7 eI, ARAZEE F 4054, 3 33 AAEST,

65] AR2 15]7]2 9] 25)719] 24 23S Ak
5. XtEX{2|

B Ao 7|2A T, FAA, 7I2AT
O] A}wo] QP kS o
SheE Al T o83t A :
% 3|70l 3% A ARl 241 fiste] 1
o] oz AU}

oft
2
=
o=
X

° = =

24 Wb Axr ST 23 A4 o] 432 Al
84 Bloll 1774, B2o] 18- o2 A4 7|3t
=0l Zrlele m&S WY, 7|ZRAT 7|17E B¢k A1)
1874, A'20] 18402 9|3l w4e Byt =37 oF
7] #8-L Alo] 14383} v wajA] Bl 174, B2oj 274
o7 A 717t B Sk BES
I 717k 5<k A'1o] 263, A'2¢f 23702 Ba¥rhe
2R Al, BlED 2718 248 Bk 52 )=
Ale] 533} vlasA Ble] 8%, B2l 1082 FAjA
717F 59t Flele mES BN, 712AT 7|7t Bot
A'10] 104, A'20] 10808 gA|el= BHS Bt &
A4 A= Alo]l 3581} v a4 Blof| 424, B2of| 55
Hom SAA 71k 5¢F 7k as
AT 717k 59k A'le] 547, A'20) 5O R BamTh:
gz Al BlETh 2718 2458 B rH(Table
2)(Figure 3)

H
(o)
o
~{
=3
k&l

By, 7%

R, 7=

Table 2, Comparison of postural balance variables depending on interventions

Intervention periods

Variables
Al Bl B2 Al A2
SSB (score) 16 17 18 18 18
DSB (score) 14 17 27 26 23
DR (score) 5 7 10 10 10
TS (score) 35 44 55 54 51

SSB: static sitting balance, DSB: dynamic sitting balance, DR: dynamic reaching, TS: total score
Al : pre—intervention, Bl : 2weeks, B2 . 4weeks, A" 1. 6weeks, A’ 2. 8weeks

FEANF o FEH] S gup] FEe) ALET Sl A= G AL 13



SSB(score)
86
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TS{score)
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Pre-intervention 2weeks
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8 i

—"
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Figure 3, Results of Trunk Control Measurement Scale—Korean after Intensive weight shift training
SSB: static sitting balance, DSB: dynamic sitting balance, DR: dynamic reaching,

TS: total score

5. ordd oA Z3t H|u

7124 1T (AT SAXBL B2), 712 T(AT, A2) 73t
Qb ok A 9t TYE Goti] f18f HEA THAE
g5t At A g9 & olE WA Alef] 5658 mrt
B W34 Blol 8052.33m?, B2o] 14658, 67mro2 A4l
KF &8t S7Fohe B2 B, 7|2A T 7I7F Bt Al
o] 12325.67mr, A'20] 11158, 67mrO & B2HTH= 743X
ok Al, Bl 270 H5S Bech oA Al 2
A vl&-2 Ale] 1.43vl&x} vlasiA Blef 0.9, B2o|
0.97H&R FAA 717t 53F 18] vlgol 77H)x] o&2x <t
/3 T LEXT} AX9| Hol7} vlseix] Bgs Kl
o}, 712X T 717 B9k A'19] 0.9, A29] 0,982 B2RL}
19] vlgol| HojFAgt Blat H2 v&0] BG5S WO Al
Hr} 19] Hlgo| o] 7Pk BG5S Bt Qg4 A
%1% A vlE-2 Alo] 1.641&3t H]wsiA| Blej 1.37, B2
of 1238182 SAK 717 52t 19] vlgof 7Rl oM
P A St FF9] Holrt vlsseikl Bgs Bl
o}, 7|12AT 717 B2t Alo] 12342 B2 BlE-S A5}
b A2¢] 11H][&2 B2 vlgrct 19] Hlgo o 77ke

off

Ay

N
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259 HYtHTable 2)(Figure 4).
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Figure 4, Results of limit of stability after intensive weight shift training
TA: total area, Lt: left, Rt: right, Ant: anterior, Post: posterior
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Abstract

The Effect of Intensive Weight Shift Training on Seated Postural Balance in
Children With Spastic Cerebral Palsy: A Case Study

Ryu, Hyun-Nam®, M.S., P.T., Han, Jin-Tae™, Ph.D., P.T.

*Children’s Dreams Rehabilitation Clinic, **Dept. of Physical Therapy, Kyungsung University

Objective : This study investigated the effect of intensive weight shift training (IWST) on the ability to balance
in a sitting posture of children with spastic cerebral palsy (SCP).

Methods : One child with spastic diplegia participated in this study for a total of 8 weeks using the ABA
experimental design. For the pre—intervention period (Al), general physical therapy (GPI) for children with
SCP was performed, The intervention period (Bl and B2), GPT and IWST were conducted for children with SCP,
and GPT was conducted again for the post—intervention period (A1 and A'2). Trunk control capacity was
measured using the Korean Trunk Control Measurement Scale (TCMS—K) and Biorescue (RM Ingenierie, France).

Results : All TCMS—K variables increased from Al to B2, and decreased from B2 to A2, The total area with
limit of stability (LOS) increased from Al to B2, and decreased from B2 to A’2. The ratio of the left/right (Lt/Rt)
and anterior/posterior (Ant/Post) LOS area was closer to 1, meaning symmetry, in B2 than in Al, The ratio
of the Lt/Rt LOS area decreased further from 1 in A2 than in B2, The ratio of the Ant/Post LOS area was
closer to 1 in A2 than in B2,

Conclusion : TWST had a positive effect on the improvement of balance in the sitting posture of a child with
SCP, The results suggest that IWST might help to improve the balance abilities of children with SCP for
independent sitting, postural control, and activities of daily living,

Key words : balance, cerebral palsy, LOS, TCMS—K, weight shift training
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