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The design of total knee replacement prosthesis suitable for anteroposterior

movement for Thai female
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Abstract

Nowadays, patients with osteoarthritis in Thailand are likely to increase in number every year.
There are approximately 462,000 people and most are females than males. The treatment is surgery
knee replacement implants which must be imported from abroad and cost is expensive.Total knee
prosthesis used in Thailand would not fit with the body of the Thai women because of the design total
knee prosthesis use anatomical data of Europe and designed for both male and female, which is different

in the knee structure. This research aims to study the size and shape of knee for Thai women and design
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total knee replacement. The using of finite elements is to assist in the analysis which focuses on the
influence of the force active on and the effects of stress distribution on the part of the knee at different
stages of gait cycle. The results of the study can measure the average size of Thai knee women base on
analytical data. Anthropometric data on the proximal tibia and distal femur of 55 female knees were
obtained using three dimensional computer tomographic measurements. The parametric studies are
dimension analysis of the femoral mediolateral (fML) and femoral anteroposterior (fAP) dimension on
distal femur surface and tibial mediolateral (tML), tibial anteroposterior (tAP) on proximal tibia surface.
The measuring average values are 65, 60, 67 and 45 mm respectively. All parameters were compared to
the size of the total knee prosthesis which currently used in Thailand. It is found that values are 70, 62,
68 and 48 mm respectively which is larger than the average Thai woman.The study of finite elements can
be made aware of the stress distribution and stress in the area of artificial knee while walking and leading
to the design of artificial knee joint to have size and shape suitable for Thai women.

Keywords: Total knee replacement, Finite element method, gait cycle.
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