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Biomenchanical Analysis on the pathogenesis of Knee Osteoarthrosis.

KKk xpkkk

B am wE ORAT FB T O Al KR ¥

Abstract

The three-dimensional knee joint motion data during level walking were obtained from 34 males and
33 females using a 6-degree-of-freedom electrogoniometer. Normal motion pattern of active flexion
(full extension to 20deg. flex.), active extension (20deg. flex. to full extension) and early stance phase
during gait cycle were evaluated to find the physical difference based on sex and age.

Adduction and internal rotation (male 85.3%, female 66.7%) were shown in the normal motion pattern
during active flexion of the knees while abduction and external rotation (male 91.2%, female 90.9%)
were found in the pattern during active extension of the knees. The screw home motion is detected
during active extension (male 61.8%, female 90.9%). Adduction and internal rotation (male 97.1%,
female 81.8%) were shown in the normal motion pattern during early stance phase. Females tend to
change the pattern of motion with weight bearing. Adduction at early stance phase and abduction under
active flexion are shown in females by 12.9%. On the other hand, there is the pattern change by only
2.9% in males. This gender difference seems to be related to a general tendency of joint laxity in

females.
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{a) AP view by Laferal view

[XI1 Experimental set-up for bi-planar X—fays using CR system. (a) AP view. (b) Lateral view.

fad AP view ¢y Lastevad view

[X]2 X-ray images for digitization of markers and anatomical landmarks for anatomical
coordinate systems.

(a) AP view. (b) Lateral view. 1,2,3,4: The midline of these lines are used for detection of the
femoral bony axis. 5,6,7,8: The midline of these lines are used for detection of the tibial bony
axis. (A, B): The center of medial and lateral femoral condyles. The center of these landmarks
are drawn by an approximation to a rectangle. (C): The midpoint of a line drawn between the
medial and lateral condyle (A, B). Also this point is the origin of the femoral coordinate
system. (D): The midpoint of a line drawn between the medial and lateral tibial intercondylar
eminences. This point is the origin of the tibial coordinate system.
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[X]3 Definition of knee motion pattern and screw home motion.
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X4 Definition of knee motion pattern during early stance phase in gait cycle.
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[X]5 Gender difference in knee motion during active motion.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.
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X6 Gender difference in knee motion during early stance phase of gait cycle.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.

3% 1. The characteristic of double knee action (deg.).

First peak Maximum
flexion angle flexion angle
Male 19.6+6.4 70.8+7.4
Female 17.8+6.5 69.6+7.6
Unpaired t-test ns ns
Mean + S.D.

3<2. The percentage of early stance phase against gait cycle (%).

Early stance phase / gait cycle
Male 19.61+6.4
Female 17.8£6.5
Unpaired t-test ns
Mean £ S.D.
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[XI7 Gender difference in knee motion pattern with/without weight bearing.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.
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[XI8 In gait motion flexion follows adduction. On the other hand, without weight bearing knee
flexion follows abduction in same amount flexion.

7:3. Gender difference of changing amount of adduction and internal rotation during early
stance phase in gait cycle.

(a) Amount of change of adduction movement with/without weight bearing (deg.).

Active motion Gait
Male 0.41%0.2 0.3%+0.2
Female 0.2+0.3 0.3+0.3
Unpaired t-test p<0.01 ns
Mean * S.D.
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