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Analysis of 1sometric Position of the Anterior Cruciate Ligament During the Knee Flexion-
Extension

J. H. Park(Mech. Design Eng. Dept. PNU), K. Son(School of Mech. Eng., PNU),
B. Y. Moon (ILIC, PNU), J. T. Suh(Medical School, PNU)

ABSTRACT .

The isometric area of the anterior cruciate ligament was calculated during knee flexion-extension. Flexion-extension
motion data of the joint were obtained using Fastrak and a three-dimensional motion measurement system. A total of five
subjects were seated on a flat table and the tibia sensor position was measured with the femur fixed on the table. A three-
dimensional knee model was constructed using a graphic tool to simulate the knee motion. Twenty seven positions of the
tibia region and forty two positions of the femur region were selected and the distances between the determined tibial
and femoral points were calculated. Highly isometric areas were found and displayed as three dimensional aspects.
\
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Table 1 Anthropometric measurements for five subjects

Age | Height | Weight | femur | Tibia
1D width width
(years) | (cm) (kg) (mm) (mm)
T 163 | 60 86 85
Y 170 | 80 91 88
30 25 169 | 65 9 87
s 25 168 | 85 94 91
s 26 174 | 70 84 82
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Sensor

Fig. 2 Attachment of tibia sensor and tibia fixture
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Fig. 5 Femoral movement during knee flexion-extension
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Fig. 6 Length changes on femoral insertion sites at tibia
point number 15{Medial-Lateral, Anterior-Posterior
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