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TECHIN SEECHAIPAT: BIOMECHANICAL COMPARATIVE STUDY OF KNEE JOINT
MOVEMENT BETWEEN POSTERIOR STABILIZES- AND CRUCIATE-RETAINING-
TOTAL KNEE ARTHROPLASTY. THESIS ADVISOR: ASSIST. PROF. SUPAHIT
ROOPPAKHUN, Ph.D., PP.121
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This research compares the biomechanical knee joint movement between
posterior stabilized-(PS) and cruciate-retaining-(CR) total knee arthroplasty using the
Finite Element (FE) Analysis computerized software (ABAQUS KNEE SIMULATION). The
biomechanical evaluation of the two types of TKA was performed based on the
different basic postures consisting of gait, squatting, chair rise, and step down. The
effect of changing conformity values between the tibiofemoral joint shape curvature
design was also evaluated. The biomechanical parameter of knee joint movement was
analyzed, consisting of the contact force, contact point, contact stress, and contact
area. The validity of the finite element analysis was also verified with laboratory testing.
The FE results showed the difference in kinematics between four basic postures
according to the two types TKAs. The comparison results showed a significant
difference in the knee joint movement between PS- and CR- types of TKA on the
squatting and the chair rise postures. However, there was no significant difference in
the gait and step-down postures. For all postures, the maximum contact force of the
tibiofemoral joint was displayed in the S-I direction, followed by the A-P and S-l
directions, respectively. The post-cam mechanism specified design of PS- TKA revealed
the advantages of increasing knee joint movement during activity, especially in the

rollback movement. In addition, the changing conformity value for TKA design effect
" to the kinematics contact points movement of knee joint included the biomechanical
contact stress distribution. Furthermore, the validation results of the finite element
method with the laboratory test showed that the contact stress and the contact area

are within the acceptable range, including the same trend.
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