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Effect of Accelerated Rehabilitation with Anti-Gravity Treadmill
Program : Isokinetic Myofuction and Functional Score of Knee Joint,
ROM, and VAS Score in Meniscus Repair Patients
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Abstract This study was conducted to investigate the effects of participation in the accelerated rehabilitation with
an anti-gravity treadmill program for 16 weeks on isokinetic myofunction and functional score of knee joint, ROM,
and VAS score in meniscus repair patients. A total of 10 male adult patients who underwent meniscus repair by the
same doctor were investigated in this study. Both extension and flexion peak torque at 60°/sec and 180°sec
significantly increased (p<0.001, p<0.01), while under muscle deficit, extension and flexion peak torque at 60°/sec
and extension peak torque at 180°/sec significantly decreased (p<0.01, p<0.05). ROM in extension significantly
decreased (p<0.05), whereas ROM in flexion significantly increased (p<0.01) in response to the program. VAS score
significantly decreased (p<0.001) and lysholm scores significantly increased after completion of the program
(p<0.001). These results suggest that 16 weeks of the anti-gravity treadmill accelerated rehabilitation program
improves isokinetic muscle strength and functional score of knee joint, ROM, and VAS score in meniscus repair
patients. Therefore, the anti-gravity treadmill accelerated rehabilitation program, which is a more scientific and
effective method than conventional rehabilitation, leads to faster recovery of paly ground and normal daily activities.

Keywords : Accelerated rehabilitaion, Anti-gravity treadmill, Isokinetic muscle strength, Lysholm score, Meniscus
repair, ROM, VAS score
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Table 1. The characteristics of subjects

Age(yr) Weight(kg)

N=10 28.70+1.85

Height(cm)

171.20£1.22 70.70£2.15

Means = SEM

%4-8— Lind 5{17]
T4 Heation
<Table 2>, <Table 3>, <Table 4>,
treadmill program-> AlterG[20]°l1 4] #| A 3¢
74 Hkste] AAIEHT<Table 5>.

anti-gravity
g2

Table 2. Accelerated Rehabilitation Program Phase 1
(0~6 weeks)

time program

-Brace locked at 0 degrees
-ROM (passive 0-60)
-Patellar mobilization
-Avoid active knee flexion

Exercises :
-Ankle pump
-Quad sets
-SLR(3 planes)
-Ball squeeze

1~7
days

Weight bearing :
-Non weight bearing

Anti-gravity treadmill program

Gradually increase PROM :
-Week 2: 0-90 degrees
-Week 3: 0-110 degrees
-Week 4: 0-120 degrees
-Week 6: 0-135 degrees

Exercises :

-Quad sets

-Ball squeeze

-SLR (4 planes)

-Multi-angle quad isometrics
-Knee extension 90-0 degrees
-Proprioception

2~6 weeks

Weight Bearing :
-Week 2~4: toe touch with crutches
-Week 4~6: 25-50% WB with crutches

Anti-gravity treadmill program

ROM; Range of Motion, SLR; Straight Leg Raise, PROM; Passive
Range of Motion, WB; Weight Bearing.

Table 3. Accelerated Rehabilitation Program Phase 2
(7~9 weeks)

program

-Discontinue brace at weeks 6 for peripheral tears
-week 8 for complex tears
-Continue ROM and stretching : 0-135 degrees

Exercises :

-Initiate isometric hamstring curls(pain free)
-Multi hip

-Leg press

-Knee extension

-Wall squats

-VMO squats

-Front & Lateral step-ups

-Calf raises

-Balance/Proprioception ex.

Anti-gravity treadmill program

VMO; Vastus Medialis Oblique.

Table 4. Accelerated Rehabilitation Program Phase 3
(10~16 weeks)

time program

-Initiate light hamstring curls(isotonic)
-Initiate side lunges

10-12 Progress balance trainin
weeks g e
Anti-gravity treadmill program
-Progress to isotonic strengthening
-Deep squatting permitted at 16 weeks
-Initiate straight line running: at 16 weeks
13~16 -Initiate pivoting and cutting: After 5 months
weeks -Initiate agility training: After 5 months

-Gradually return to sports: After 6 months

Anti-gravity treadmill program

Table 5. Anti-gravity treadmill program

Body Weight Speed Time
(%) (MPH) (minutes)

1~10 days 25 2.0 5
2~4 weeks 50 2.0~3.0 15
5~7 weeks 50~60 3.0~4.5 20
8~9 weeks 60~70 4.0~5.0 15
10~12 weeks 70~90 5.0~7.0 10~20
13~16 weeks 90~100 7.0~12.0 20~30
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T, oAl S7Fsk 2w (p=.000), 180°/ secoll A %= Al
1 S44 2715 (Isokinetic myofunction) 4T F, s S e® e TH(p=.000,
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H‘ﬂ(lateral malleolus)gl— olojA = ME SEztog XA 60°sec Extension 80.50+12.09 182.7048.58***
sl EZzo] gl 454 ZFZZkpassive range of Flexion 39.60+8.62 96.10:+4.99 %+
motion) =4 a4t} _— Extension 62204830 102.40+5.49 %%+
Flexion 34.1046.29 57.2025.08%%
2.3.3 E&X|s=(Visual Analogue Scale, VAS) Means + SEM. *p<.01, **%p<.001.
Ao B Ang 2457] Y8 AH AP
HEEZ ALgEH oM 0~4mmE E50] &= A, 5~ Table 7. Isokinetic peak torque deficit
44mmi= o] BF, 45~74mmE BEO 57, 1 Pre Post
I 75~100mme At SFo=2 FEska I @At Al Extension 52.1046.21 21.0043.50%*
Aol AISHI st e tin 48001170 17.104.63%
Extension 38.5046.99 17,903 24+
2.3.4 7|SE={Lysholm score) e ien 39.60+1035  26.20:4.54
&3 Vs Aee £33 715E dEHdes

o = - Means + SEM. *p<.05., **p<.0l.
A3}= Lysholm Score[18]5 ©]-&3}9] A3} Th

3.2
2.4 X2EM o
o] A7-¢] k= A e SPSS 22.0 TEIHG
orf, #48 RE dolele] tiste] Wt
= /‘Jﬁ stoley TR ¥ A8 Fo] §o2 AZEE)

=
Flste] OS2 T- A4S Aretsom, 9 F2 a  Table 8. Lysholm score

4=9] W3l= <Table 8>0l|A] B nl9}
3} = %

=
Bt o) 16709 ASAREE AA T, ATLEF Auct
o

=052 A% é 3]’93\ E]’ Pre Post p-value

48.00+4.81 90.20+2.14 .000%**

Means £ SEM. ***p<.001.

3.1 S&5d 27Is2l Hsat |
3} <Table 9>04 B Hlg}
37 s ap<.05), FHAA = Felal ket
THp<.01).
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Table 9. Range of motion

Pre Post p-value

Extension 5.40£2.15 1.00<1.00 .030%*

Flexion 129.20+4.96 144.20+2.92 .001**

Means + SEM. *p<.05, **p<.01.

3.4 S&X|+2| Hsat

AZH AP RS o] §3

<Table 10>°]4] B3= H}QP o], 16577k¢] 7HA&

F AN F, FOI gaw Aow

[¢]

Table 10. Visual analogue scale

Pre Post p-value

44.80+5.26 12.40+3.76 .000%***

Means + SEM. ***p<.001.
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