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ABSTRACT

Aim: The objective was to study stress distribution (VVon Mises stress) and
total displacement of 3 orthodontic miniscrew implants (OMI), using the finite
element method (FEM).

Material and methods: Video measurement scanning technique and CAD
technique were used to construct the finite element model which composed of 3 types
OMI, Type A: AMI (Advanced Dental Technology Center or ADTEC, Thailand),
Type B: Jeil (Jeil Medical Corp., Korea) and Type C: Forestadent (Forestadent,
Germany), and bone (cortical and cancellous). Two parameters studied were, 1) the
loading force of 2, 5 and 10 N and 2) the direction of load applied (0°, 30°, 45°, 60°,
90°). Finite Element Software (ANSYS V.12) was used to analyze the biomechanical
status of the OMIs under the assumptions of static and isotropic models.

Results: Generally, in terms of loading, the Von Mises stress and apex
displacement increased from 2 to 10 N. On the contrary, in terms of load direction,
both values decreased from 0° to 90°. Type C showed highest Von Mises stress and
apex displacement followed by type A and type B respectively. Although the 3 OMI

models could accept the maximum loading force of 2N in every direction, type A
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OMI was passed up to 5 N in mostly tested direction (30°-90°) while type C OMI
model passed up to 5 N only for 60°-90°. Type B OMI models could bare the load
transfers up to 10 N in every direction.

Conclusion: All 3 finite element OMI tested had satisfactorily surpassed the
acceptable values for stress distribution and displacement to be used as orthodontic
anchorage.



