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SUMMARY The aim of this study was to analyse the distribution of the stress on dental and
periodontal structures when a simple tipping dental movement or torque movement is
produced. A tridimensional computer model based on finite element techniques was used
for this purpose. The model of the lower canine was constructed on the average anatomical
morphology and 396 isoparametric elements were considered. The three principal stresses
{maximum, minimum and intermediate) and Von Mises stress were determined at the root,
alveolar bone and periodontal ligament (PDL). It was observed how the distribution of stress
is not the same for the three structures studied. In all loading cases for bucco-lingually
directed forces, the three principal stresses were very similar in the PDL. The dental apex
and bony alveolar crest zones are the areas that suffer the greatest stress when these kind

of movements are produced.

Introduction

Dental movement can be considered as one of
the basic pillars of orthodontic treatment. Over
the years numerous studies have been carried
out in order to obtain a greater knowledge of
these mechanisms, by means of which, the biolo-
gical processes may be controlled.

These processes have been studied from a
histological point of view in both animals and
humans (Oppenheim, 1911; Schwartz, 1932;
Reitan, 1947, 1964, 1967; Storey, 1955; Gianelly
and Goldman, 1971).

Other investigations have focussed on the use
of physical-mathematical models to inter-relate
the histological processes of the forces applied,
as these are the reason for the biological pro-
cesses of the movement, in terms of magni-
tude, direction and their point of application
(Mulligan, 1979; Thurow, 1982; Smith and
Burstone, 1984; Burstone and Koenig, 1985).

In addition, techniques of photoelastic stress
analysis and laser holographic interferometry
have also been used (Caputo et al, 1974;
Burstone and Pryputniewicz, 1980).

Many studies have been carried out in order
to demonstrate that the stress generated on
tooth, PDL and bone following application of
a force on the dental crown was responsible for
the histological changes, allowing dental move-

ment (Oppenheim 1911; Reitan, 1947, 1964;
Baumrind, 1969).

The finite element method (FEM) is a numer-
ical method of analysis that allows the study of
stress distribution in biological systems. In dent-
istry it has been used in studies of cranio-facial
development, (Moss et al., 1985) prosthetics
(Kawasaki et al, 1987) and implantology
(Cook et al., 1982).

This method enables the strain-stress in the
interior of the structures to be calculated. It
also has the potential for equivalent mathemat-
ical modelling of a real object of complicated
tridimensional geometry. At the same time it
permits the application of various force systems
at a set point, and the study of the distribution
of such forces through the following structures:
alveolar bone, tooth and periodontal ligament.
It also provides qualitative and quantitative
results.

Materials and methods

A right inferior canine extracted for periodontal
reasons was used to undertake the present study.
A total of 14 transverse sections were sliced and
standardized photographs of the sections were
digitized using a Calcomp 9500 board (Calcomp
Espafia, Madrid, Spain), an IBM PS/2 80 micro-
computer (IBM Corp., USA) and an Autocad






