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Differences of Onset Timing Between Vastus Medialis and Lateralis during
Knee Isometric Contraction on Individuals with Genu Varum or Valgum

Seol Park!, Woo-Jin Lee', Ji-Won Park?

'Department of Physical Therapy, Collage of Medical Science, Catholic University of Daegu, ?Department of Physical Therapy, College of
Medical Science, Catholic University of Daegu

Purpose: The purpose of this study was to investigate how different knee alignments (genu varum and genu valgum) affected
activations of quadriceps muscles with measurements of onset-time differences between vastus medialis and vastus lateralis
during isometric contractions at both 30 and 60 degree knee flexion.

Methods: Fifty-two adults (20 genu varum, 12 genu valgum, and 20 control) were enrolled in this study. Subjects with over 4cm
distance between knee medial epicondyles were assigned to Genu varum, while subjects with over 4cm distance between ankles
medial malleolus were considered as genu valgum group. Surface EMG was used to measure onset time of both vastus medialis
and vastus lateralis during isometric contraction at 30 and 60 degree knee flexion.

Results: The onset time of vastus lateralis was delayed in genu varum group, and that of vastus medialis was delayed in genu
valgum group at both 30 and 60 degree knee flexions. Moreover, onset time difference at 30° knee flexion between muscles
was larger in genu valgum group than genu varum group.

Conclusion: Subjects with genu varum or valgum activated quadriceps muscles with different orders pending on flexion
degrees. Therefore, when quadriceps training program were planned to prevent pain or deformities, the findings that quadriceps
were activated with different orders affected by knee alignments and joint degree at which trainings were performed, must be
considered. If the selective training programs of quadriceps femoris are planned to prevent pain or deformities due to poor knee
alignments, these should consider the subject’ s knee alignment condition.

Key Words: Isometric Contraction, Quadriceps Muscle, Electromyography
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Table 1. Anthropometric data (M%SD)
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Control Genu Varum Genu Valgum
N (Male : Female) 20 (7:13) 20 (5:15) 12 (8:4)
Age (y) 21.40 + 1.73 21.25 £ 1.45 23.67 + 3.22
Height (cm) 165.35 + 8.95 164.95 + 7.45 171.67 + 8.51
Weight (kg) 57.95 + 13.10 55.40 + 8.05 67.33 £ 14.05
Q-angle (°) T 13.15 + 1.66 18.60 £ 1.27 7.33 £ 1.53
Distance ¥
IC (cm) T 0.42 = 1.54 5.06 £ 0.75
IM (cm) T - 6.13 £ 1.03
M =+ SD: Mean + Standard Deviation
*p<0.05, T p<0.01
F distance: intercondylar distance of the knee in Genu varum group, intermalleolar distance of the ankle in Genu valgum
Table 2. The difference of onset timing (ms) between knee joint degree during isometric contraction. (M+SD)
Control Genu Varum Genu Valgum o}
30° 298 £ 0.16 -4.35 +£7.93 15.14 £ 7.58 0.00*
60° 1.22 £1.42 -6.53 £ 10.71 9.52 +7.21 0.00*
p 0.00* 0.00* 0.00*
M =+ SD: Mean =+ Standard Deviation
*p<0.01
=
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