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Digital modeling and biomechanical analysis of

a new type of individual titanium mesh
Wang Chao Xia Rong Liu Rui et al

( Dept of Dental Implantation The Second Affiliated Hospital of Anhui Medical University —Hefei

Abstract

230601)

To study and explore the digital modeling method of a new type of individual titanium mesh and analysis

structure characteristics and rationality by using the finite element method . Based on a volunteer’ s imaging data

the 3D model of the maxilla was reconstructed by software meanwhile the incisor part of the maxillary was virtually

resected and then esthetically reconstructed including the alveolar ridge morphology. The individual titanium mesh

was designed. Then compared to the conventional printed titanium mesh

two different 3D finite element models
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were established by using two kinds of titanium meshes for reconstruction. Meanwhile by means of loading applica—
tion and simulating masticatory movement the each part of stress distribution and displacement variation of two tita—
nium meshes after repairing was observed . The results showed that the individual titanium mesh with approximate
alveolar ridge aesthetic form was designed. The finite element comparison analysis showed that the total stress of the
upper jaw bone was reduced by about 50% after the repairing. And after the restoration of personalized titanium
mesh the stress of the Von Mises in front teeth titanium mesh implantation and anterior tooth restorer was
slightly higher than that of conventional printed titanium mesh and the difference was about 0. 63% ~24.03%.

The stress cloud distribution of the two was relatively uniform and the maximum stress value varied in 4. 43 ~5. 53
MPa. The displacement deformation of each structure was not obvious which was basically 0. 05 mm. The new in-
dividual titanium mesh has unique alveolar ridge shape and its special structure will not produce stress concentra—
tion. It is helpful for the aesthetic reconstruction of the later stage of implant surgery and the finite element method
provides a better theoretical basis for the clinical aesthetic design and reconstruction of maxillofacial bone.
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