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Ligament Rupture Mechanism for Knee Joint Reconstruction from a Mechanical

Prospective
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A damaged or ruptured ligament may lead instability to the knee joint and cause the onset of conditions

such as osteoarthritis (0A). To lower the risk of 0A, the rupture mechanism of the ligaments within

the knee joint must be investigated. In this work we developed a bespoke knee joint biomechanical

platform capable of measuring loads on the knee joint ligament during mechanical tensile/compression

motion. The main objective was to clarify what kind of external mechanical forces cause damage to

the ligament load capacity. To achieve this, experiments were conducted by overloading a knee joint

beyond normal conditions. It was found that a single large overload condition damaged the 1igament

more than a cyclic overload. Inaddition, mechanical properties obtained in combination with accurate

geometric measurements were used to develop a finite element knee joint simulator. This would act

as a tool for better assessing the risk to knee joint ligament damage or rupture at desired knee

joint orientations.
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