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construction of criteria of evaluation of bone quality and selection of implant
size with optimization method

Takayama, Yoshiyuki
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We constructed a response surface with the maximum equivalent strain as a
response value and size of an implant as explanatory variables based on the three-dimensional finite
element (FE) analysis. Diameter and length of the implants were minimized by optimized calculation with
the maximum equivalent strain (MES) in bone limited to the physiological limit. Young' s modulus of
cancellous bone less than 0.5GPa lead to failure of optimization and caused MES around the bottom of the
implant. However, the analysis with an FE model constructed from CT image showed reduction of the stress
and change of the location of MES compared with the results of the optimization. This difference was
considered to be due to the variety of the density of the bone depending on the site.
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