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ABSTRACT

The purposes of this study was divided in to two parts as follows: 1) To evaluate
the von Mises stress distribution and displacement of the six maxillary anterior teeth
intruded with two designs of mini-screw anchorage, analyzed by the finite element

method, and 2) to compare the results of the two designs of intrusion.

The finite element (FE) model of six maxillary anterior teeth was constructed
from the scanning commercial tooth model. The periodontal ligament, cortical bone,
cancellous bone, main arch wire and bracket were created using SolidWorks software.
In anchorage design 1, one mini-screw was placed between the central incisors with a net
force of 60 g applied to the arch wire between the central incisors towards the mini-screw,
8-mm apically from the cemento-enamel junction of the central incisors. In anchorage
design 2, two mini-screws were placed between the lateral incisors and canines with two
forces of 30 g (60 g divided by two), left and right, applied to the arch wire between the
central and lateral incisors in an oblique direction towards the mini-screws. The all
material properties were assigned as linear properties except the PDL was assigned as
non-linear properties. The Abaqus software was used to analyze the stress distribution

and the displacement of the teeth.

The results showed that, in anchorage design 1, the von Mises stress on the central
incisors was greater than that on the lateral incisors or canines. The stress was

concentrated at the cervix of the labial side and the apex of the palatal side of the central

g



incisors. In anchorage design 2, the von Mises stress distribution was greater on the
central and lateral incisors than on the canines. The stresses concentrated at the labial and
palatal sides of the incisors were rather equal. The greatest stress value in anchorage
design 1 (+1.184x10"2 MPa) was greater than that in anchorage design 2 (+1.775x1073
MPa). In anchorage design 1, all teeth were intruded with proclination. In anchorage
design 2, the central incisors were intruded along their long axes, whereas the lateral
incisors and canines were slightly proclined. The teeth in anchorage design 1 were

intruded with proclination and rotation more than those in anchorage design 2.

In conclusions, the two-mini-screw design has better stress distribution, due to the
equal distribution of force, and the teeth are displaced closer to pure intrusion than the

one-mini-screw design.

KEYWORDS: Mini-screw, Intrusion of maxillary anterior teeth, Finite element method



