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Study bone density changes in femoral head with avascular necrosis
cystic degeneration using adaptive bone remodeling theory
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Integrative Medicine, Fuzhou 350108, China)

Abstract; Objective To explore the effect of avascular necrosis cystic degeneration on distribution of bone den-
sity. Methods Based on the bone reconstruction model of Weinans and Huiskes, bone density distribution in
normal femoral head and in femoral head with avascular necrosis cystic degeneration were calculated by finite ele-
ment analysis. Results (1) The medial system of lamellae, lateral system of lamellae, intertrochanteric arch
and Wards triangle were generated on the normal proximal femur under simulation. (2) If a primary cystic degen-
eration occurred, a secondary cystic area would appear below the primary one and its bone density would de-
crease dramatically with the primary cystic area increased. Cystic degeneration would also change the femoral
bearing truss system. Conclusions (1) Wolff’ s law on bone remodeling is consistent with modern topology op-
timization theory. (2) If cystic degeneration appeared due to avascular necrosis of the femoral head, it should be
treated timely to prevent the secondary cystic degeneration and collapse of the femoral head.
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Fig.2 Finite element model of the femur
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Fig.3 Flow chart of the numerical calculation
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Fig.4 Generated BMD simulation map of the normal femur
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Tab.2 Simulation of bone density in the normal femoral
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Fig.5 Density distribution of the femur when cystic
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