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ABSTRACT
Predicting the growth of the mandible has been of interest to orthodontists for the last century. With the advent of
cephalometric radiographs, this could be quantified and measured. Many cephalometric analyses and computer programs
have been developed thataim to predict mandibular growth but all of these rely on average growth patterns, that may not

correlate with the individual patient.

This mathematical analysis aims to predict the growth of the mandible in two dimensions,based on previous growth studies.

INTRODUCTION

The mandible is the lower bone of the masticatory apparatus
and has had several models of growth ascribed to it over the
last century and a half [1]. Virtually all of these models have
beenbased on lateral skull radiographs or cephalograms [2].
Serial radiographs of this type have been done as part of
historical growth studies in the 1940’s, 1950’s and 1960’s
(Burlington, Belfast etc.). Such studies are now not ethically
acceptable as radiographs have to be of benefit to the patient
or diagnostically useful.

From historical studies, however, we can evaluate change in
position and size of the variousparts of the mandible [3]. A
mathematical description can also be applied to such growth
and changes and this will be outlined here.

METHOD

A series of 100 sets of longitudinal echometric radiographs
[4], drawn from the archives of the Electric Jockstrap
Research Institute of the University of Neasden, London,
UK were used inthe study. These were digitized using the
regular cephalometric points as used in the Eastman and
Ricketts analysis. The data was then entered into the VACC-
u M-series Mark VI mainframe computer system where the
points were averaged and means and standard deviations
obtained. The standard deviations were extended to include
all possible outlying data.

The data thus obtained was subjected to artificial
intelligence using the CRA-Programme which has been
developed at this university. The algorithms generated were
thus able to take account of variation within the growth
patterns and by entering one initial cephalogram we were
able to predict the outcome on the final cephalogram within
four standard deviations ofthe mean (Figures 1 & 2).

Figure 1. Growth of the mandible.
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Figure 2. General growth of the body from birth to adulthood.

MATHEMATICAL METHOD
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RESULTS

The results showed that the mandible grows in several ways
depending on what superimposition is used. The mandibular
border method of superimposition will show that the
mandible grows upwards, while the condylar method of
superimposition will show that growth is downwards and
forwards. Growth at the symphysis is forwards and
backwards.

Superimposition on the first molar shows that it is
superimposed on the first molars. There isa wide variety of
patterns produced and it is essential that accurate
superimposition takes place.

DISCUSSION

The results showed that the mandible grows in several ways
depending on what superimposition is used. The mandibular
border method of superimposition will show that the
mandible grows upwards, while the condylar method of
superimposition will show that growth is downwards and
forwards. Growth at the symphysis is forwards and
backwards. Superimposition on the first molar shows that it
is superimposed on the first molars. There isa wide variety
of patterns produced and it is essential that accurate
superimposition takes place.

CONCLUSIONS

By applying this mathematical formula, we can predict the
growth of the mandible. The normal variation within the
sample is accounted for by including all standard deviations.
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