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Abstract
mechanical condition of fracture fixation and oxygen level in tissue to describe the relationship between mechanical stability,

In this paper, a simulation model of the dynamic process of fracture healing is established according to the

intra-tissue oxygen level and tissue differentiation in secondary fracture healing. Unlike previous study models, this paper,
a three-dimensional finite element model was established to describe fracture callus mechanics. The spatial and temporal
change of oxygen tension in tissues was solved by partial differential equations. The mechanical stimuli and oxygen tension
as the main inputs of the fuzzy control to describe the dynamic biological processes of tissue differentiation, including
the initial stage of fracture healing, intramembranous ossification, chondrogenesis, cartilage calcification, endochondral
ossification and so on. The fracture healing simulation was implemented in the Eclipse. Through the comparison result
with experiment data and simulation results in the existing literature, the validity of this model and simulation were
verified. We simulate the healing process of transverse osteotomy in rat bone under normoxia, hypoxia and hyperoxia,
and analyze the effects of different tissue oxygen levels and different interosseous stability on fracture healing influences.
The simulation results show delayed or nonunion of bone healing in hypoxia or interosseous instability, normal healing in
normoxia and accelerated fracture healing under hyperoxia.
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