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Abstract I1

ABSTRACT

The retraction of anterior teeth is of clinical significance for
orthodontic clinical practitioners and researcher over ages, understanding
the actual biomechanical consideration regarding the force distribution and
concentration during tooth movement with the aid of the finite element
method (FEM) was one of the important objectives of this study.

The present study aimed to understand the stress and strain
distribution and to determine the center of resistance on the four lower
incisors with the application of the retracted force using finite element
analysis method, in addition to the estimation of the rate of space closure,
vertical height change, labiolingual inclination and mesiodistal tipping
under the effect of (£ +g) orthodontic retraction force using frictional and
frictionless retraction techniques with different angulations, different loop
distances in relation to the retracted teeth, various wire sizes and various
materials of the orthodontic wires (NiT1 and stainless steel wires).

The method included the construction of a verified numerical model
of tooth movement using FEM in comparison with an experimental
(typodont) model corresponding the retraction of four lower anterior teeth,
when the canine and posterior teeth were gathered using fixed bite plane
simulating class III extraction teeth model. The outcomes of this study
showed independent teeth movement and various stress distribution for
lateral and central incisors under the effect of orthodontic retraction force,
except with the frictionless retraction using NiTi wires which exhibited
uniform movements and uniform stress distribution for both lateral and
central incisors in the retracted segment. The finite element results showed
that the center of resistance tend to move more apically at lateral incisor
tooth and more incisally at the central incisor. On the other hand, changing
the angulations of the retraction loops had a minor influence on the
horizontal movement and clearly increased the vertical movement, and also
the study showed that positioning the loop away from lateral incisor will

decrease the amount of the rate of space closure.
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