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Abstract: Objective To investigate stress and bone density distribution changes in the mandible due to the inter-
ference fit in titanium dental implants for mandible reconstruction, and study the influence of interference magni-
tudes on mandibular bone remodeling. Methods Eight interference fit models with titanium implants were estab-
lished by finite element method. Bone remodeling based on strain energy density (SED) algorithm was employed
to investigate changes in stress and bone density of the mandible in the models during 36 months with inference
magnitude of 5%, 10% , 15%, 20%, 25%, 30% , 35% and 40% , respectively. Results When the diameter of
pilot hole was larger than the internal diameter of titanium screw, the increment of interference magnitude would
gradually enhance the screw fixation at the bone-titanium dental implant interface. However, once the magnitude
of interference exceeded 30% , the increase in interference magnitude might weaken the screw fixation due to the
failure and loss of bone. Conclusions The diameter of pilot hole equal to or slightly smaller than the internal diam-
eter of titanium screw is recommended for mandibular reconstruction.
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Fig.1 Schematic for finite element model of the interference fit in

titanium screw
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Fig.2 Von Mises stress distributions in models with different interference magnitudes after immediate implantation of titanium screw
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Fig.3 Density distributions on the mandible in models with different interference magnitudes after 36 months
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Fig.4 Comparison of average density in the mandible nearby titanium screw (a) Cortical bone, (b) Cancellous bone
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Fig.5 Comparison of the average mass in the mandible nearby

titanium screw (a) Cortical bone, (b) Cancellous bone
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