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ABSTRACT
Key Words:
ACL Background: The purpose of this study was to investigate how the resistive exercises with
Vibration vibration stimuli could affect the strength of knee muscles and balance in patients with a
stimulation, history of reconstructive surgery. Methods: Thirty four subjects with anterior cruciate ligament
Knee strength, reconstruction were randomly divided into 3 groups; Resistive exercises with vibration stimuli

Proprioception group (n=11), Resistive exercises (n=11) and control group (n=12). The paired t-test was used to

show the variation before and after exercise in all three groups. One way ANOVA was used to
separate the total variation between groups. Results: The results showed that there was
significant improve in the strength of knee muscles in all three groups and resistive exercise
with vibration stimuli he group showed a better result in all area than the other two groups.
Comparisons of sway distances with open and closed eyes showed a statistically significant
decrease before and after treatment in all three groups, there was no statistically significant
difference between groups. There was a significant difference only in the sway distance with
the eyes closed. Conclusions: Applying the resistive exercise with vibration stimuli as a
therapeutic exercise program resulted in a positive effect to the functional activity not only in
rapidly recovering the strength the weaken muscles and lost of balance ability, but also
expecting an earlier return to daily life by advancing the date of the process for the
functional activity.
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Table 1. Exercise program
Level Component Item Intensity Time

Warm-up Jeint motiizaton i 10min

SLR (quadriceps femoris) 20RM/2set

SLR (Hamstring) (1-2weeks)

SLR (Gluteus medius)
Main- Resistance Wall squat (vibrator 20 Hz) 20RM/3set 0min
training exercise Calf raise (vibrator 20 Hz) (3-4weeks)

Toe raise (vibrator 20 Hz)

1-2weeks 20 Hz, 3-4weeks: 30 Hz 20RM/4set

5-6weeks 40 Hz (5-6weeks)
Cool down Bicycle 10min

SLR : straight leg raise
RM : repetition maximum

feafl poxecH

Figure 1. Vibrator instrument
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AAoA =HE XE= IBM SPSS Statistics

20.0 softwareE 0|23%0 EAXN2|E StQCt 1 7t
AutE MM EAMO| Cfslo] YK EAHEA
(one-way ANOVA)C 2 ZAMSISICE MAFI} CIxEF9|
e Fo Y = 2N 7Y HLE S 482
Steon], e i 4 ©-= HolEo| et AF
¢t XO|E  H|WSLY| fI5t0f Y@ HIX| 2iEAM
(one-way ANOVA) 2 Z ZAFSIg oD, 4™ & 18 7t
of Xto|E HFSH7| {5t Ar=2A 22 Least Square
Difference (LSD)E AlA|SIY EAH M2 ¥, {9l
=2 a=.052 H™}ULL.
m Z 3}
1 HFCAARLD| UEHEQl Sy

Table 2. General characteristics of subjects

Caten VSREG REG G
P (n=11) (n=11) (n=12) P
Sex
(male/ 11 92 12
female)
Age a
oy 2991%811° 3100+856 29174680 854
H(ec'n?)ht 176.64+3.35 173.73+8.13 175.75+6.18 .536
W(i'g)ht 73914470 71.09+948 7475+594 963
BMI
. 23504136 2351+261 2402+177 625
(kg/m’)
¥Mean+SD

VSREG: Vibration stimulus resistance exercise group

REG : Resistance exercise group
CG: Control group

2. g5 gy Za2 289 Hat

= grigldZe2 289l dsts USA=S 0
8¢ Mg2sT, NMIRsT Ux=ooM 23Xz o
1 20 7elet S7tE ERACHp<.05). & 7t Ertel
HZei=Z 8o Hates wolet Xo|7h AU (p<.05),
A=d8e g2Aet 2n Usi=S 0|8t MEEs

3 oEE, HEeEa tEDo
OL{(p<.05) FEAIL
2o drtalzaa 220l

SICHTable 3)(p>.05).

Table 3. Comparison of IQF between pre and post
value for the three groups

Group Pre Post t p
VSREG 79.18+12.09% 189.00+26.75 -12.333  .000
REG  75.27+13.33 163.82+12.36 -11.326 .000
CG  77.09+£20.29 111.00+24.35 -7.541  .000

F 29.619
P .000
Post-Hoc VSREG>CG, REG>CG

*Mean(%)+SD

VSREG: Vibration stimulus resistance exercise group
REG: Resistance exercise group

CG: Control group

IQF : Involve quadriceps femoris

w
for rlok

(p>.05)(Tabl

D

4).

Table 4. Comparison of IH between pre and post
value for the three groups

Group Pre Post t p
VSREG ~ 43.82+12.097 82.27+17.29 -8.05 .000
REG 46.18+12.86 75.91+21.55 -7.00 .000

CG 48.83+9.63 71.25+1098 -9.252 .000

F 4177
p .025
Post-Hoc VSREG>CG, REG>CG

*Mean(%)+SD

VSREG: Vibration stimulus resistance exercise group
REG: Resistance exercise group

CG: Control group

IH: involve Hamstring
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Table 5. Comparison of length between pre and post
value for the three groups at eyes open

Group Pre Post t p

VSREG  12.00+2.68° 9541216 2446 .034
REG 12.28+3.66 10.00+211  3.793 .004

CG 12.70£148 11.59+163 2770 018
2.459
P 102

aMean(cm)+SD
VSREG: Vibration stimulus resistance exercise group

REG: Resistance exercise group
CG: Control group

2) £ #2 Y M 8729 H|u

UEU =& 42 dH Al 52722 HRoM 2
SK=z it 20 Folgt #AE ERACKp<.05). Z4 1
o £ 42 dH Al 32729 Hoks Folot kt
0|7t AUALD(p<.05), M=HFS HAIZ 2ot VSA=
= 0|8¢ MRSl H=x, MIsoi t=xe
O M2t Fofgh XHO0[7F AALHp<.05)(Table 6).

Table 6. Comparison of length between pre and post
value for the three groups at eyes closed

Group Pre Post t p

VSREG  18.00+1.67° 10.63+1.50 14455 .000
REG 17.70+147 1174186 9.246  .000
CG 1749+236 15.08+239 6632 .000

F 24371
p .000
Post-Hoc VSREG>CG, REG>CG

“Mean(cm)+SD
VSREG: vibration stimulus resistance exercise group

REG: Resistance exercise group
CG: Control group
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