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Comparision of the Muscle Activity and Balance of
Lower Extremities in Exercise Using TOGU on the Unstable
Surface and Stable Surface after Reconstruction of the ACL

Chang-hun Lim, PT, PhD

Department of Physical Therapy, Gangneung Yeongdong College

<Abstract>

Purpose : The purpose of this study is to provide an efficient and basis for muscle activity of Quadriceps
muscles and balance in anterior cruciate ligament reconstruction patients through unstable surface exercise and
stable surface exercise.

Methods : This study included 30 anterior cruciate ligament reconstruction patients belonging to A hospital and
D orthopedic surgery clinic of province who attended the program for 30 minutes at a time and three times a
week for 4 weeks. Of these 15 attended the unstable surface exercise program and 15 the stable surface
exercise program. To increase muscle activity (%MVIC) and balance (WPL), the unstable surface exercise.
Results : The %MVIC of lower extrmity muscle(RF, VL, VM) increased from before training to after training
in the case of the participants who performed the unstable surface exercise, and the whole path length (WPL)
decreased from before the training to after the training(p<.05).

Conclusion : In conclusion, unstable surface exercise program helps to improve the balancing ability and musle
activity in a anterior cruciate ligament recunstruction patients who requires both muscle activity and balance

than stable surface exercise program.

Key Words : Anterior cruciate ligament reconstruction, Unstable surface exercise, Stable surface exercise,

Somatosensory Exercise.
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Table 1. General characteristics of subjects

S Ao (2
Of
4
ol
N
9#
pate
£

S F 33, 18] &%

Zdx ATNA AZE A
A W ZRO82 A o]E%H2010)°]
AASE Janda®} Va Vrova(1996)9] #5E&d =
2OHS FAT 8-S Faste ARgsigieon, A
P tzTolAl H2o] ALsAT A4dTY 4
Folle A dEe ool oo FA(Dynair-
ball cushion Senso, TOGU, 5Y)< o]&sl] A4
247r d8s AFsATE &5 T2 HH 9
T4 g3 7153 dAelAY A ¥EE E3)
Z1AEL AFAle HIE AFSATE Lewit(2007)
v *5AE AR, AR5, a8 dxER
Blo AR AR Aol 93] o] Rt
staem, Aol 74 AR Q¥e it
e, &, I8l 85 (ET x3Ho] S o &gt
= U =

meEta B A7AE A WA SAR] AETA
AE R FHd EQRddt WS o] 835t A
Al A ATl ols s f=Est] T IFE
nEFEeE Eokgdl THoA AATIH

259
h= LN
el AgiHe] SEHS AT 29% WY

o

Lo

Variables Cont. Group(n=15) Exp. Group(n=15) t p
Age (Years) 25.62+.72° 24.85+.42 42 .53
Height (cm) 179.53+4.49 177.28+2.41 1.28 39
Weight (kg) 75.43+3.01 72.253.61 2.48 18

a: Mean£SE, p<.05
Table 2. Center of mass change exercise program
Stage Surface Exercise
Cont. Group
Static stage Weight shift Exercise(Ant. Post. Lt. Rt)
Exp. Group
Cont. Grouj ity:
Dynamic Stage p Upper extreml‘ty. Flex. Exten. Abd. Add.
Exp. Group Lower extremity: Step
) Cont. Group ) )
Functional stage Gait, Squat, Trunk flexion
Exp. Group
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Fig 1. Unstable surface excise
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= %ﬁﬁ iﬂ? 1o] o]FS F=sialen, A <5
= % o e AN zEe] Ay & At

SshuA sl

U}Xl‘jh_i Al A AR 715H dAlME
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60 HzE AH8-3I3ial e &3} FE= 10~450 Hz
& AEsieY. 3" A= RMS (root mean
square) AZlE SIATE b 2559 EFANE &
Fatr] Hsll WETEAA AAA A THA
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voluntary isometric contraction)& &4 3}¥1 dld
Z4E5E9 I8HE SAHS A5l Si%‘jP 3]
AEHs S8 T‘:f A &gk 3

i

J

1}1' ni

Aol SA4sAL, 4
A SAYFEHS
sgt %MVIC (percentage of maimal voluntary
isometric contraction)2 7|E3}HTh

al %Efﬁzf% 7‘(3 A 7ﬂzf(grou.nd
_]?‘

SANZ ¢ A EFA (center of pressure,
COP)°] % AZ A (whole variation length)E d
Al &4st7] Y8l GAITVIEW PRO 1.0(¥F2,
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B d7e AES 57 1599 dzr 159
< ez SAson, 38 A= SPSS for
windows(version 12.0)= ©]&3ld FA £4& 4
Atk Ak vel, w5A, 71e 71e4 B4

E A (paired t-test)E I,
& ZYREE -7%(independent
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S AT 5 A 3354547904 &
41.1844.652, &2 5 7 31.78+3.4104
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Table 3. Comparison of muscle activity of each group

S5 PR EAN &5 A 4 2Egwsh 33 vl

El

A &5 3 36.419.54% UrE}kki , xS &
S A 21.16+5.789NA & T 34.24+7.78F YERS
o AT gz Jﬁ EAAoR §oJ3t 3}

o7} UATHp<.05). JELL JlEy et 28
E AYTS 2% A 28444361004 &5 F 37.04
£8.45%2 UERGoH, ti2Fe &% A 26.57+4.79
oA 32.1749.972 UEltom HAAFY thxs B
T BARCE Fofgk ztol7} UATHp<.05). 3HAIRF
oA Afoe AdTwy 288 &%
A 214626219014 =5 T 28786392 HHF|
7V, RS 54 20.47+4.289014 24.49
22452 Hdgke] SURIEAT Aded diEzT
BT BAHCE folatA] UTHp>.05)(Table 3).

=
A71ollA Adte] T AFA|(WPL)E +F A
273341441 21mmollA %5 ¥ 1938.14+£351.42mm
2 Yehgor, SAF0E fog Aozt Atk
(p<.05). &9 A= F AXZ|WPL)© <5
A 2547.25+486.64mmoNA] &5 § 2354.14+449.52
mm=E B EUAT FAFSE FoSHA| &

(Unit: %MVIC)

Muscle Pre—tesct: = Grouiost—test ! P Pre—tesltgxp. Grouf)ost—test ! P
RF 31.78+3.41a 36.72+4.53 7.68 .02 33.54+5.47 41.1844.65 9.49 .01
VM 21.16+5.78 34.24+7.78 4.87 .04 22.77+4.96 36.4+19.54 5.21 .04
VL 26.57+4.79 32.1749.97 5.94 .02 28.44+3.61 37.04+8.45 8.64 .02
HS 20.47+4.28 24.49+2.45 1.15 21 21.46+6.21 28.78+6.39 2.03 17

RF: rectus femoris, VM: vastus medialis, VL: vastus lateralis, HS: hamstring, a: Mean+SE, p<.05

Table 4. Comparison of whole variation length of each group

(Unit: mm)
Cont. Group ¢ Exp. Group ¢
Pre-test post-test P Pre-test post-test P
WPL 2547.25+486.64° 2354.14+449.52 225 12 2733.41+441.21 1938.14+351.42 6.52 .02
a: Mean+SE
p<.05
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