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Abstract : A new method for analyzing the bone-remodeling process using quasi-molecular dynamics was proposed in this
study. The effect of pressure due to bone marrow, which could not be considered in previous methods, was also considered in
this method. Bone-remodeling response of the 2D vertebral body of lumbar spine to a uniaxial compressive displacement of
1.8564mm, corresponding to approximately 2kN of compressive load, was studied. Converged shape change of the cortical shell
and rearrangement of cancellous bone structure matched well with a normal shape of the vertebral body. The calculated
responses in the spinal elements also shows closed results compared with experimental results.
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Fig. 1. Initial quasi-molecular configuration of the verte-
bral body and disc before remodeling process
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Table 1. Exponent values for each force equation

G H mass a
Cortical bone 0.377789756 8.94838922E-3 1.15737233E-10 4.95536360E-10
Cancellous bone 0.377789756 8.94838922E-3 0.631753458E-10 4,95536360E-10
Bone marrow 0.418939869 0.992307745E-3 0.631753458E-10 2.43920635E-9
Annulus 0.227692826 5.39316988E-3 0.758104150E-10 5.38557488E-10
Nucleus 0.0418939869 9.92307745E-4 8.33914564E-11 3.21975238E-9
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Fig. 2. Configuration of the quasi-molecules according to relaxation step for case 3 (A) After 100th relaxation step (B)
After 300th relaxation step (C) After 700th relaxation step
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