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=Abstract=

Muscle Imbalance and Knee Injury in Basketball Players

You Chul Kim, M.D., Ji Cheol Shin, M.D.. Chang Il Park, M.D.
and Jin Seok Park, M.D,

Department of Rehabilitation Medicine and Research Institute of Rehabilitation
Medicine, Yonsei University College of Medicine

In order to prevent sports injuries, physiological assessments and exercises before the
competitions are necessary. The physiological indicators which allow us to predict the in-
creased risk for the sports injuries can help us plan more effective sports and rehahili-
tation programs.

Nineteen hasketball players were evaluated for the isokinetic strength and balance of
the knees in order to determine their relationship to sports injuries. The subjects were di-
vided into the knee injured group and the control group. The results were as follows:

1) No significant difference was found between the injured group and the control group
in the isokinetic peak torques of the hamstrings and the quadriceps: and while the angular
velocity increased, the peak torques of the hamstrings and the quadriceps decreased(p<0.01).

2) The average hamstrings/quadriceps ratios between the two groups were not signifi-
cantly different, but the ratio increased as the angular velocity increased(p<0.05).

3) The muscle imbalance of more than 15% was found more frequently in the injured
group between the injured leg and the uninjured leg{between the right and the left leg for
the uninjured group) at the angular velocity of 300°/sec(p<0.05). However, when the
hamstings/quadriceps ratio was less than 50% or more than 80%, there was no significant
difference between the two groups.

These resuits demonstrate that the muscle imbalance of two knees at high velocity may
be one of the risk factors of the knee injuries in basketball players. Further prospective
study of the players with the predetermined muscle imbalance is needed to determine its
role as the physiclogical prognostic indicator for the sports injury.
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Table 1. Characteristics of Subject

Characteristics Injured group Control Group

=" n=12)
Agelyrs) 18.7+2.22 17.4+2.07
Height(cm) 190.7 +£3.59* 185.3+4.87
Weght(kg) 81.0x8.04 7461581
Duration of
participationiyrs) 56+£3.65 591264
*p<0.05

2§ g Bt (p<0.01)Fig. 1).
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0 90°/sec B 180°/sec 300°/sec
160 *n<0.01
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Involved Uninvolved Control

Angular Velocity

Fig. 1. Changes of peak torque of quadriceps at each
group according to angular velocity.

[J 90°/sec A 180°/sec 300°/sec

Uninvolved Control

Angular Velocity

Involved

Fig. 2. Changes of peak torque of hamstrings at
each group according to angular velocity.
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Tahble 2. Comparison of Endurance between Each Group

Involved side Non-involved side Control
Muscle groups =7) 0=7) (n=24)
Quadriceps 72.4+23.90 70.2+17.30 67.4+1832
Hamstrings 55.3+15.72 62.6+17.02 73.9+38.03
Table 3. Comparison of H/Q Ratio® between Each Group

Angular Involved side Noninvolved side Control
velocity n=7) n=7) (n=24)

90°/sec 61.0+ 8.28 64.6 1271 61.0L 857
180°/sec 731+ 7.84* 73.1+12.55* 69.5+11.03*
300°/sec 67.3+£10.56 74911236 66.6+11.08
?: (peak torque of hamstring/peak torque of quadriceps)* 100
*p<0.05

Table 4. Distribution of Muscle Imbalance According to Side Difference
Quadriceps Hamstring

90° /sec Injured group Control Injured group Control
Normal 6 9 6 6
Abnormal 1 3 1 6
180°/sec Injured group Control Injured group Control
Normal 4 10 3 8
Abnormal 3 2 4 4
300° /sec Injured group™ Control Injured group Control
Normal 3 12 5 6
Abnormal 4 0 2 [

*chi-square =8.6871, P < (.01

Table §. Distribution of Muscle Imbalance Accord-

A (p<0.05). ol Z&E F71A THw Y F7)
epate A% 9 QEFME e Ang By, 2
v 7} el @54 SHUE AFjoh 2T
# w2t o, Fo§ Aele @4k (Table 3).
6) At A 53 A&, damdtdA 352
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sec oA &xA Aol 15% ity od BF
g Bol A5l $ATolA dEFel viged A
Ao 2 FolstAl et p<0.01)(Table 4). ==
v} ez} 50% B|ake] vt 80% o)4al WA
o)) REIE Absing, S 2t el 19
7b slglen, o)ejdt REL Aol WEFEF vd

ing to H/Q ratio®

Involved side Uninvolved side Control

90° /sec

Normal 6 7 21
Abnormal 1 0

180°/sec

Normal 6 5 18
Abnormal 1 2 6
300°/sec

Normal ] 4 20
Abnormal 1 3 4

% (peak torque of hamstrings/peak torque of quad-
riceps)x 100
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