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Effect of Bone Remodeling Threshold on Resident’s Ridge Formation
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Abstract: Resident’s ridge (RR) was used landmark for ACL reconstruction surgery. However, studies on the mechanism
of RR formation were not performed. In this study investigated that bone remodeling threshold was affected RR formation. A 3-D
model was obtained from a CT image. The bone was assumed to be poroelastic material with Young's modulus of 20 GPa, Poisson's
ratio of 0.3 and permeability of 5.13 x 10 m?. Viscosity of the interstitial fluid was set 0.001 Pas. The tibial and patellar force were
increased to 600 N and 59.5 N, respectively. During the ACL force was increased up to 485 N for 1s. Bone remodeling analysis was
performed; a voxel was added if the flow rate was higher than 0.75, 1.0, 1.25 or 1.5 pm/s. RR-like bone formation occurred at the
thresholds of the flow rate of 0.75 and 1.00 um/s. Another two results did not occur RR formation.
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Fig. 2 Result of First time analysis.
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Fig. 5 Result of bone formation threshold was 1.25 pm/s.
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Fig. 6 Result of bone formation threshold was 1.50 pm/s.
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