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Finite Element Method

Abstract

The miniscrew implant has become an alternative mechanism for providing
maximum anchorage in orthodontics. Recently, a wide variety of miniscrew implants
with several sizes and designs have been developed for clinical use. However, changes
in the geometry of miniscrews may influence the biomechanical properties of both the
miniscrew implant and surrounding bone. Therefore, the purpose of this study was to
evaluate the influence of the miniscrew implant diameters, lengths and loading forces on
the stress distribution in bones and miniscrew implants using finite element method.
Twenty-five models featuring miniscrew implants of various sizes (1.0, 1.2, 1.4, 1.6 and
1.8 mm. in diameter and 4.0, 6.0, 8.0, 10.0 and 12.0 mm. in length) and surrounding
bone were created and loaded with 50 to 400 g forces perpendicular to the longitudinal
axis of the miniscrew implants in order to investigate resultant stress distribution. The
results showed that stresses were concentrated mainly around the cervical portion of
the body of the miniscrews. In the surrounding bone, stresses were concentrated in the
upper part of the cortical bone on the same side as the force vector; whereas stress
concentration in cancellous bone was not detected. Increasing the diameter of the
miniscrew implant resulted in a linear decrease in stress values in both the screw and
bone models. Increases in length of miniscrew implant models showed slightly increased
stress values in miniscrew and cortical bone models, but slightly decreased stress values
in cancellous bone models. Incremental increases in loading forces from 50 to 400 g
resulted in increasing stress values in all models, especially miniscrew implants with
diameters of 1.0 and 1.2 mm. Moreover, miniscrew implants with diameters of 1.6 and
1.8 mm. showed lower stress values in all models. However, loading forces of 50 to 400
g did not result in excessive stress in either miniscrew implant or bone models.
Biomechanically, recommended sizes of miniscrew implants should be 1.6 to 1.8 mm. in
diameter and more than 4.0 mm. in length. Loading forces of 50 to 400 g were safe in all
models.
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