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Abstract Objective: To study the relations among the knee flexion angles, tensile strength of ligaments and
external force by measuring the biomechanics properties of posterior cruciate ligament and graft in human knee to
provide theory evidences for rehabilitation therapy in PCL injury. Method: Eight fresh —frozen human knee
specimens with intact PCL were tested while there is no external—force applied, then 100N posterior force was
applied to the proximal part of tibia, bundle strain were measured as the knee flexion at 0°,30°,60°,90°,120°. After
that, PCL was cut and one-bundle PCL reconstruction were done with the patella—patellar tendon-tibia as the
graft. Bundle strains was measured with the same way as the knee flexion at different angles without/with external
force. Result: While there was no external—force applied, the strain in anterolateral band of normal PCL were O,
8.4, 8.9, 11.7, -3.2pne respectively while the flexion angle were 0°,30°,60°,90°,120°; after one —bundle PCL
reconstruction, the strain of the graft fiber were 0, 10.6, 18.6, 20.7, —6.5ne correspondently. While 100N posterior
force was applied on the upper part of tibia, the strain in anterolateral band of normal PCL were -27.2, 9.5, 87.5,
97.5, —65.6pe respectively and the strain of graft after reconstruction were 120.7,142.1,203.3,217.1,29.7je while the
flexion angle were 0°,30°,60°,90°,120° correspondently.Conclusion: There is little tension in ligament while no
external force is applied on knee joint. The strain of PCL increases corresponding with the increase of flexion
angles within 0—90°, but the strain release while flexion angle is 120°. The tension of graft increases while
posterior force is applied on knee joint.
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