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Abstract

Holography is a new technology which has many applications in dentistry such as study
of strain and strain of soldered gold joints, studies of various dental structures, and
measurement of elastic deformation of prosthodontic appliances. In Orthodontics, it can
be used for the storage of digital dental casts, determination of tooth movement,
determination of centre of rotations of teeth, and studies of deformation of jaw bones
after orthodontic force application. It can also be used for determination of stress/strain
in the periodontal ligament and alveolar bone after orthodontic force application. The
evolution and technique of recording holography and holographic interferometry have
been described previously in literature. [1]

Holography was introduced by Gabor in 1947 and for this contribution he was awarded
the Nobel prize in Physics in 1971. Holography was based on the principal of
photography to record the image of an object. Through holography, it became possible
to record not only the amplitude, but also the phase of the light wave from an object,
giving rise to a three-dimensional lifelike image and was often referred to as 3D
photography.[2] Leith and Upatnik applied the laser to holography in 1960.

Holograms of patient dental casts may be useful to solve storage problems by freeing up
space used by the plaster models. Study of initial displacement of teeth gives us an insight
into the type of tooth movement that will be finally achieved, as well as stress and strain
in the periodontal ligament. The stresses produced in the periodontal ligament when a
force is applied to the tooth has important ramifications and can help in the study of
orthodontic tooth movement and periodontal research. The periodontal response to load
is divided into three parts of tooth movement: initial strain, lag phase and post lag phase.
Initial strain of 0.5 to 1.0 mm occurs in about 1 week because of periodontal ligament
displacement, bone bending, intrusion. Initially tooth displacement occurs rapidly within
seconds but actual compression requires 1-3 hours.

Tooth displacements have been studied in the past with the following approaches:

1. Analytical models.

2. Physical models.

3. Direct measurement in vivo.

The attempts at creating a mathematical model by analytical approach or photo-elastic
techniques have not yielded promising results. Many studies using finite element models
(FEM) have been used regularly by assumptions such as:

(@) The root anatomy, periodontal ligament and alveolar bone were represented by
geometric forms.

(b) The physical properties of the supporting structures were assumed to be
homogeneous, isotropic and linear whereas the structures of interest are non-
homogeneous, anisotropic and nonlinear.

The above shortcomings in the studies on the prediction of tooth movement, under the
influence of external forces, can be overcome by the non-invasive techniques of laser
holography. Laser holography is a valuable technique that has found numerous
applications in dentistry and orthodontics. The technique of holographic interferometry
aids in determination of stress and strain and initial displacement of an object. The
shortcomings seen in the studies of the prediction of tooth movement can be changed by
the non-invasive techniques of laser holography as we can study the real rather structure
than analytical models.
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