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Abstract

Purpose: Patients with total knee arthroplasty (TKA)

have impaired balance and movement control.
Exercise interventions have not targeted these impair-
ments in this population. This study aimed to inves-
tigate the effect of complex balance exercises on un-
stable ground, on the gait, balance, and daily living
ability of patients with total knee arthroplasty.
Design: Randomized controlled trial.
Methods: The participants consisted of 30 patients
placed into two groups of 15 each: a experimental
group (complex balance exercise) and a control group
(physical therapy exercise). Both group exercise was
applied for 3 times a week for 30 minutes for four
weeks. Force plate for balance ability and Timed up
and go (TUG) test were the primary outcome
measures. The secondary outcome measures included
10-m walk test (1I0MWT) and the daily living ability
using the Knee Outcome Survey Activities of Daily
Living scale (KOS-ADL).
Results: The result of this study showed that the ex-

perimental group had a significant difference in TUG
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and 10OMWT than the control group, and balance was
significantly different in CEA, CPL, and CAV. There
was a significant difference in daily living ability be-
tween the experimental and control groups. This study
confirms that the physical therapy with complex bal-
ance exercise on unstable surfaces has positive effects
on balance, gait and daily living ability in patients
with total knee arthroplasty.

Conclusion: As a result of this study, complex bal-
ance exercise on unstable surface was more effective
in improvement gait, balance and daily living ability
in total knee arthroplasty. From this study, physical
therapy with complex balance exercises on unstable
ground may be proposed as and effective intervention
method for improving gait, balance, and daily living

ability in patients with early total knee arthroplasty.

Key words: Balance, Daily living activity, Gait, Knee
replacement, Total knee arthroplasty.
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Table 1. Complex Balance Exercise
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Complex balance exercise

Explanation

Double-Stance Standing
Neck Hyperextension
Heel and Toe Raises

Neck and Trunk Rotation

Walking in Place

Close eyes and maintain balance for 30 seconds
Neck extension with both shoulder forward flexion
Both ankle dorsiflexion and palntar flexion
Neck and trunk rotation with open both arms

Walk in palce for 30 seconds
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Table 2. General Characteristics of the Subject
EG (n=15) CG (n=15) )4
Age (year) 73.13+4.54° 69.87+5.50 0.087
Height (cm) 151.0+5.52 152.244+6.99 0.594
Weight (kg) 58.16+7.54 60.38+9.13 0473
BMI 25.49+2.69 26.05+3.58 0.630
*Mean+SD, EG=experimental group; CG=control group; BMI=body mass index
2. S Yol ME 2 3o M, 3 Big}
R sHS S8 Sl Ald8E dojMAM 7] HARE 10 m 7] 574 A¥= <Table 3>9F 2t
Aol A A7) HAArrelA A FA A 1334%004 FA F 949%F FAhdto] 523k 2po) 7t vrebtar
(p<0.05) TNET-L FA A 14572004 137927 7AsA T 013 2ol7} Uitk F 1% 1] 2o W]iwe]
A Fogh 2ol 7h UER THp<0.05)
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Table 3. Comparative Analysis of Gait Before and After Intervention in Each Group
EG (n=15) CG (n=15) )4
Pre 12.05£1.78* 12.84+2.59
Post 9.99+1.30 12.51£2.34
10MWT
Post-Pre 2.06+1.41 0.32+1.77 2.96(.006)
t(p) 5.651(0.000) 0.715(0.487)
Pre 13.34+2.64 14.5742.51
Post 9.49+1.03 13.79+1.56
TUG
Post-Pre 3.85+2.41 0.77£1.56 4.14(.000)
tp) 6.185(0.000) 1.925(0.075)
*MeantSD, p<.05, EG=experimental group; CG=control group; 10MWT=10meter walk test; TUG=time up and go test
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Table 4. Comparative Analysis of Balance Before and After Intervention in Each Group

EG (n=15) CG (n=15) )4
Pre 387.61 £ 145.64° 318.75 + 206.09
Post 250.57 + 141.78 301.64 + 148.93
CEA (mm)
Post-Pre 143.70 + 104.12 17.11 + 113.39 3.185(0.004)
tp) 5.004(0.000) 0.584(0.568)
Pre 120.99 + 39.46 11241 + 60.68
Post 99.15 + 44,58 121.95 + 44.74
CPL (mm)
Post-Pre 21.84 + 4323 -9.53 + 37.05 2.134(0.042)
tp) 1.957(0.071) 0.996(0.336)
Pre 1297 + 4.17 11.97 + 8.07
Post 9.66 =+ 3.66 1272 + 8.25
CAV_mn/sec
Post-Pre 331 + 3.06 -0.75 + 3.56 3.344(0.002)
t(p) 4.177(0.001) 0.817(0.428)

*MeantSD, p<.05, EG=experimental group; CG=control group; CEA=95% confidence ellipse area; CPL=center of
pressure path length; CAV=center of pressure average velocity.

= 2ot M, = His}

WIAF A7} £ P ARAS AR APTH hETe) DPBEE WS <Twble 5291 B,
APTE FA A 25477804 FA F 4567807 S AL, dRTS FA A 31078 A 43.078 02 FUb
gov, F IF B AW AF 4% Gol7k Uekurhp<005). T F 1F el I3 Aol 7k ekt
TH(p<0.05)

Table 5. Comparative Analysis of Daily Living Ability Before and After Intervention in Each Group
KOS-ADL EG (n=15) CG (n=15) )4
Pre 2547 + 10.20° 31.07 £ 851
Post 45.67 + 8.30 43.07 + 8.18
Post-Pre 20.20 + 8.49 12.00 + 8.19 2.691(0.012)
t(p) 9.209(0.001) 5.672(0.001)

*Mean+SD, p<.05, KOS-ADL=knee outcome survey activities of daily living scale.
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