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| Abstract |

Purpose: The purpose of this study was to examine the effect of cycle ergometer exercise inducing movement of the
affected side on knee joint function after total knee arthroplasty (TKA).

Methods: The primary experiment was conducted on 19 members of the cycle ergometer exercise group to measure
the muscle activity of the rectus femoris, hamstring, tibialis anterior, and gastrocnemius muscles during cycle ergometer
exercise that induced the affected side’s movement. In the second experiment, after receiving physiotherapeutic intervention
for 30 min, the general bicycle exercise group and cycle ergometer exercise group performed the corresponding exercise
for 15 min, 5 times per week, for 2 weeks. The ROM, muscle strength, pain, and balance were then measured and
compared between the two groups.

Results: In the results of the primary experiment, cycle ergometer exercise inducing movement of the affected side showed
a significantly larger increase in the activity of leg muscles (rectusfemoris, hamstring, tibialis anterior, gastrocnemius)
on the affected side than the general bicycle exercise (p <0.05). In the second experiment, the cycle ergometer exercise
group showed a significantly larger increase in range of movement of affected side knee flexion and muscle strength
of affected side knee flexion, knee extension, and plantarflexion than the general bicycle exercise (p <0.05). No significant
between-group difference was observed in pain and balance before or after the intervention (p >0.05).

Conclusion: Cycle ergometer exercise inducing movement of the affected side increases use of the muscles around the
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affected side knee joint after TKA more than general bicycle exercise and produces better effects for enhancing muscle

strength. The application of cycle ergometer exercise inducing movement of the affected side is expected to reduce the

patients’ unbalanced use during the early postoperative period and help them to quickly return to normal daily life through

rapid muscle strength recovery.
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Bicycle exercise for inducing

Variables General bicycle exercise movement of the affected side t P
Rectus femoris 56.18+12.64 62.11+12.88 -1.21 0.24
Non-Replaced Tibialis anterior 61.82+11.42 57.35£23.39 0.68 0.51
Limb Biceps femoris 64.17+21.90 63.45+16.96 0.11 0.91
Gastrocnemius 60.16£13.54 63.38+13.11 -0.65 0.52
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Table 4. Comparison of ROM, muscle strength, stability and pain between General bicycle group and Bicycle for

inducing movement of the affected side group after Intervention

(n=34, unit : °, N, point)

General bicycle

Bicycle exercise for

Variables exercise inducing movement of t p
the affected side

Flexion 143.00+4.30" 142.56+4.37 0.29 0.77
NO“ﬁfrf;aced Dorsiflexion 14.17+4.29 16.005.54 108 028
Range of Plantarflexion 36.39+2.87 35.63+3.59 0.68 0.49
motion Flexion 129.94+3.54 133.06+2.98 -2.76 0.00*
Replaced Limb Dorsiflexion 13.67+4.03 15.44+4.87 -1.16 0.25
Plantarflexion 36.67+2.97 35.63+4.03 0.86 0.39
Flexion 122.06+5.37" 119.36+9.78 0.97 0.33
Non-Replaced Extension 143.28+15.29 138.50+13.64 0.95 0.34

Limb Dorsiflexion 117.11%17.49 113.59+15.32 0.62 0.53
Muscle Plantarflexion 89.4118.96 93.82+11.17 -0.81 0.42
Strength Flexion 87.86+9.98 94.78+8.69 -2.14 0.04*
Replaced ~ Extension 90.12+16.53 101.99+16.39 2.09  0.04*
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Plantarflexion 80.09+13.31 88.76+11.13 -2.04 0.04*
Stability 75.17£14.48" 65.38+£21.49 1.57 0.12
Pain 2.06+0.64 2.00+0.89 0.21 0.83
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