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Development of the new rod for spinal instrumentation for reducing its loosening
risks based on mechanical validation
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In order to evaluate potency of the proposed dynamic rod to suppress
loosening risk of screw for spinal instrumentation iIn osteoporosis, we performed bone remodeling
simulation around screw, computational pulling-test of screw, CT-based nonlinear fracture analyses
around screw, and experimental pulling-test of screws after applying cyclic loads for spinal
instrumentation model using artificial bone model. As results, first, trabecular network was dense
and equably around the screw in the dynamic fixation with high reaction force to the pulling of
screw, while sparse in a rigid rod. Second, the dynamic rod suppressed more failure elements under
any loading conditions, especially under the rotation conditions. Third, experimental reaction force

of screw was low for the rigid rod, while _high for the dynamic rod with suppression of the
microfracture around screw. These results indicated that the proposed dynamic rod was effective to

reduce loosening risk of screw.
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