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Comparison of Lower Extremity Muscle Function and Proprioception According to
Anterior Cruciate Ligament Reconstruction in Taekwondo Demonstration Players

Sang Il Han, Jae Keun Oh, Ki Jae Song

Laboratory of Sports Medicine, Korea National Sport University, Seoul, Korea

Purpose: The purpose of this study was to provide basic data for injury prevention and rehabilitation program
development of Taekwondo demonstration team by comparing lower extremity muscles function and proprioceptive
senses of Taekwondo demonstration team with or without anterior cruciate ligament (ACL) injury. The subjects were
ACL injured Taekwondo demonstration player group (ATD, n=13) who underwent ACL reconstruction and Kukkiwon
Taekwondo demonstration player group (KTD, n=13) without injury history.

Methods: To evaluate the lower extremity muscles function, we measured the flexor-extensor muscle strength ratio
and isokinetic muscle strength of the knee joint using a isokinetic muscle strength measuring device. In order to
investigate the proprioceptive sensory function, position sense, and threshold to detection of passive motion was
using a isokinetic muscle strength measuring device. The experiment was conducted on average 26 months after
surgery.

Results: The results of this study are as follows. There was no significant difference between the two groups in
the knee joint flexor-extensor ratio. But there was a significant difference in Knee joint flexion and extension strength
between two groups at an angular velocity of 60°/sec, 180°/sec, and 300°/sec. and KTD group was higher than
ATD groups (p=0.014, p=0.001, p=0.029, p=0.005, p=0.043, p=0.041, respectively). There was no significant
difference between the two groups in the proprioceptive sensory test.

Conclusion: The results of this study showed that the normal flexor to extensor ratio (50%—-70%), But it was close
to the injury risk level. Therefore, the training program for the improvement of the muscle strength and the imbalance
of the strength of the lower extremity muscle function should be performed in both groups.
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Table 1. Physical characteristics of subjects
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Group Height (cm) Weight (kg) SMM (kg) BMI (kg/m?) %BF
ATD (n=13) 169.52+6.62 63.93+7.08 29.48+3.92 22.21+1.66 17.65+5.91
KTD (n=13) 172.47+7.14 67.02+9.26 32.55+5.38 22.48+2.16 13.96+4.47

Values are presented as meanzstandard deviation.

SMM: skeletal muscle mass, BMI: body mass index, %BF: percent body fat, ATD: anterior cruciate ligament injured
Taekwondo demonstration player, KTD: Kukkiwon Taekwondo demonstration player.
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Table 2. Difference in the ratio of the muscle strength of
the knee

Group Mean+SD F p-value
ATD 51.65+6.52 0.041 0.830
KTD 50.85+11.64

SD: standard deviation, ATD: anterior cruciate ligament
injured Taekwondo demonstration player, KTD: Kukkiwon
Taekwondo demonstration player.
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Table 3. Difference in the peak torque of the knee extension—flexion muscle strength between groups

Angular velocity Motion Group Mean+SD F p-value
60°/sec Flx ATD 115.31+27.74 —2.638 0.014~
KTD 149.46+37.55
Ex ATD 223.38+43.91 —3.601 0.001**x
KTD 301.23+64.40
180°/sec Flx ATD 97.77+18.67 —2.319 0.029+*
KTD 122.54+33.69
EX ATD 161.69431.92 —3.106 0.005*=
KTD 201.62+33.60
300°/sec Flx ATD 93.7+18.22 —-2.139 0.043+*
KTD 115.15431.10
Ex ATD 143.46+29.06 —2.162 0.041+
KTD 168.15+29.18

SD: standard deviation, FIx: flexor, Ex: extensor, ATD: anterior cruciate ligament injured Taekwondo demonstration player,
KTD: Kukkiwon Taekwondo demonstration player.
*p<0.05, **p<0.01, ***p<0.001.

Table 4. Difference in the total work of the knee extension—flexion muscle strength between groups

Angular velocity Motion Group Mean+SD F p-value
60°/sec Flx ATD 635.31+151.98 —2.366 0.026%*
KTD 806.92+212.90
Ex ATD 1,149.31+275.78 —3.548 0.002%*
KTD 1,494.77+217.30
180°/sec Flx ATD 937.00+223.32 —1.650 0.112
KTD 1,132.544+364.19
Ex ATD 1,757.46+308.99 —2.701 0.012*
KTD 2,060.46+261.05
300°/sec Flx ATD 1,663.85+432.19 —0.604 0.552
KTD 1,779.77+541.02
Ex ATD 143.46+29.06 —1.986 0.059
KTD 168.15+29.18

SD: standard deviation, FIx: flexor, Ex: extensor, ATD: anterior cruciate ligament injured Taekwondo demonstration player,
KTD: Kukkiwon Taekwondo demonstration player.
*xp<0.05, **p<0.01.
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Table 5. Difference of the joint position sense between
groups

Table 6. Difference of the threshold to detection of
passive motion between groups

Motion  Group Mean+SD F p-value Group Mean+SD F p-value
AJPS ATD 3.42+2.77 0.056 0.955 ATD 1.39+0.94 —1.628 0.117
KTD 3.36+2.79 KTD 2.06+1.14
PJPS ATD 10.164+6.23 1.218 0.235 . " . ) ) .
KTD 7 5844 45 SD: standard deviation, ATD: anterior cruciate ligament

SD: standard deviation, AJPS: active joint position sense,
ATD: anterior cruciate ligament injured Taekwondo de-
monstration player, KTD: Kukkiwon Taekwondo de-
monstration player, PJPS: passive joint position sense.
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