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Analysis of Bone-Remodeling by the Influence of External Fixator with FEM
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Abstract

A computational method has been developed to analyize the bone-remodeling induced by
external fixator. The method was based on the Finite Element Method (FEM) in combination with
numerical formulation of adaptive bone-remodeling theories. As a feed-back control variable,

compressive strain and effective stress were used to determine the surface remodeling and
internal (density) remodeling respectively. Surface remodeling and internal remodeling were
combined at each time step to predict the real situation. A noticeable shape and density change
were detected at the region between two pins and density change was decreased with time

increment. At final time step, the shape and density distribution were converged closely to its

original intact bone model. Similiar change was detected in stress distribution. The altered stress
distribution due to the pin and external fixator converged to the intact stress distribution with

time.
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Fig. 1 Constructed FEM model
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