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Quantitative Analysis of Postmenopausal Female Bone Strength Using Finite Element Method
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Abstract: Objective To use the finite element method computer -aided biomechanical analysis method to evaluate the bone strength value of
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menopausal women and determine the degree of osteoporosis.Methods Collecting the CT data of 23 postmenopausal female femoral necks with bone
density examination results, segment the data, and create a finite element mathematical model, and substitute the corresponding data into ANSYS
analysis software for structural mechanical analysis to obtain the stress cloud of the upper femur to analyze the bone strength and bone density of the
research object.Results The bone mineral density of 23 women was 0.470~0.792 g/cm? and the bone strength value was 1094~3078 N, which were
all lower than the bone strength value of normal adult left femur reported in the literature (about 4000 N); ANSYS analysis software showed that the
bone strength,there was a positive correlation with bone density (r=0.617,P<0.05).Conclusion The bone strength and bone density of menopausal
women are lower than those of normal people. The quantitative value of bone strength calculated by the finite element method is positively correlated

with the bone density value. The finite element method can be used to quantitatively evaluate bone strength.
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