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Clinical study on ankle isokinetic muscle strength and dynamic balance ability of patients with ankle joint
instability

LIU Hui,LIU Bo, WU Sa,LIN Jin

Sichuan Orthopaedic Hospital ,Chengdu 610041 ,Sichuan, China

ABSTRACT Objective: To investigate the ankle isokinetic muscle strength of dorsal extension and plantar flexion at different angular ve-
locity and dynamic balance ability of patients with ankle joint instability. Methods ; Thirty-three patients( <30 yrs) with unilateral ankle in-
stability were randomly selected. The patients consisted of 16 males and 17 females, and ranged in age from 15 to 30 years( Median =22
yrs). The course of disease ranged from 1 month to 10 years( Median = 12 months). The joint instability located in left side for 13 patients
and right for 20 patients. Meanwhile ,33 healthy volunteers with normal ankles were randomly selected. The volunteers consisted of 16 males
and 17 females,and ranged in age from 19 to 29 years( Median =22 yrs) . The ankle dorsal extension and plantar flexion muscle groups were
tested by using isokinetic dynamometer in patients with ankle joint instability ;and the peak torque ( PkT) ,peak torque per unit body mass

(PKT/BM ) and total work (TW) of ankle extensors and flexors were compared between affected side and uninjured side at 60°/sec and
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120°/sec. The balance function were evaluated by using balance determinator and compared between patients with ankle joint instability and
healthy volunteers;and the total stability index ( TSI) , forward-backward stability index ( FBSI) and left-right stability index ( LRSI) were
compared between the 2 groups. Results ; There was no statistical difference in plantar flexion PkT of ankle joint at 60°/sec and 120°/sec
between affected side and uninjured side(70.85 +/-30.29 vs 75.15 +/-33.76 Nm,t =1.482,P =0. 148;57.02 +/-27. 14 vs 60. 81 +/—
30.06 Nm,z=1.716,P =0.096) . There was no statistical difference in dorsal extension PkT of ankle joint between affected side and unin-
jured side(23.65 +/-10.50 vs 22.98 +/-9.43 Nm,: = - 1.026,P =0.313;19.59 +/-9.35 vs 19.16 +/-9.27 Nm,t = -0.471,P =
0.641). There was no statistical difference in plantar flexion PkT/BM of ankle joint at 60°/sec and 120°/sec between affected side and un-
injured side(113.45 +/-36.20 vs 119.68 +/—41.21 Nm/kg,s =1. 528,P =0. 136;90. 88 +/-32.49 vs 96. 54 +/-35.70 Nm/kg, =
1.839,P =0.075) . There was no statistical difference in dorsal extension PkT/BM of ankle joint between affected side and uninjured side
(37.08 +/-10.00 vs 36. 16 +/-9.85 Nm/kg,t = —0.909,P =0.370;30. 80 +/- 10. 43 vs 30.49 +/-11.82 Nm/kg,t = - 0.207,P =
0.838). The plantar flexion TW of affected side at 60°/sec and 120°/sec were less compared with that of uninjured side ( 160. 84 +/-
66.31 vs 189.01 +/-78.65 joules(J) ,t=2.609,P =0.014;286.22 +/- 156.55 vs 318.56 +/—182.50 J,t =2.056,P =0.048). There
was no statistical difference in dorsal extension TW of ankle joint between affected side and uninjured side(59. 80 +/-22. 17 vs 62.05 +/—
24.34 J,:=0.807,P =0.426;80. 18 +/-38.06 vs 80. 15 +/-37.52 J,t = - 0.009,P =0.993). There was no statistical difference in
TSI, FBSI and LRSI between ankle instability group and normal ankle group (0. 93 +/-0.51 vs 0.86 +/-0.34,: =0. 593, P =0. 555;
0.63 +/-0.39 vs 0.56 +/-0.26,:=0.895,P =0.374;0.54 +/-0.28 vs 0.53 +/-0.21,:=0. 169,P =0. 845) . Conclusion : There is no
significant difference in dorsal extension strength between affected ankle and uninjured ankle in patients with ankle joint instability, while
the plantar flexion TW of affected ankle is less than that of uninjured ankle,suggesting that strengthened ankle plantar flexion muscle exer-
cises should be applied to ankle rehabilitation. There is no obvious difference in dynamic balance ability between patients with ankle joint
instability and heath person when standing on both foot.
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