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The Analysis of Knee Ligaments Tension by Various Attachment
Positions and Gait Patterns

o Yuki ISHIKAWA (The Univ. of Tokyo), Qi AN (The Univ. of Tokyo),

Junki NAKAGAWA (The Univ. of Tokyo), Atsushi YAMASHITA (The Univ. of Tokyo),
Hiroyuki OKA (The Univ. of Tokyo), and Hajime ASAMA (The Univ. of Tokyo)

Abstract: Knee osteoarthritis (OA) becomes a major public issue, but a strategy to prevent the disease has not
established yet due to lack of individual modeling to measure an internal motion of the knee of individual patients. Thus
this study shows the effect of ligaments force by various gait patterns and the model with various ligaments position. To
make accurate motion, the model include initial displacement and angle which is determined by flexion angle. Ligaments
position is given based on anterior-posterior and superior-inferior displacement in sagittal plane. As a result, it can
be confirmed that ligaments forces are changed by both ligaments position and gait patterns. These result show an
importance of individual modeling for research of knee disease.

Keywords: Knee Osteoarthritis, Knee ligament position, Gait pattern, Simulation
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Table. 1 Bundle of ligaments, stiffness and strain.

Bundle of Stiffness Strain(e)
ligaments® [N/strain]® Bk
aACL 1000 0.093
pACL 1500 0.083
aPCL 2600 -0.390
pPCL 1900 -0.120
aMCL 2500 -0.017
c¢cMCL 3000 0.044
pMCL 2500 0.049
aCM¢® 2000 -0.274
pCM*¢ 4500 -0.061
LCL 4000 0.056
Mecap? 2500 0.077
Lcap? 1000 0.064

@ Blankevoort et al. [11]
b Shelburne et al. [9]
¢ A deeper part of MCL

@ An articular capsule

3

(a) Overall (b) Coordination

(c¢) Ligaments

Fig. 1 Knee model[7].
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Fig. 9 LCL forces in various gait patterns.
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