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ABSTRACT

The present investigation was undertaken to determine
an extra-skeletal reference plane and its reliability.

The results cof this study revealed that it seems
possible for an orthcdontist to establish an extra-skeletal
reference plane, if a specially designed analyzer is used.

It has been shown that by using this devise in his determination
of a base landmark, an orthodontist can have a high degree

£ rellability within himself. It also appears likely

that the reference plane obtained in this manner by one
crthodontist is reproducible, to a high degree of reliability
by other orthodontists. A remarkably high reproducibility
was obtained if a group determination of a reference base
was done. To the orthodontist, it means that there may
be a way of accurately producing a reliable reference

plane for static cephalometric analysis. This could be

used to standardize communication among orthodontists.
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INTRODUCTION

Static cephalometric analysis has become an important
part of the orthodontist's'diagnostic tools. This type of
analysis is done by taking a standardized lateral and/or frontal
cephalogram of the patient. Certain landmarks such as orbitale,
porion, sella, nasion, etc}, may be traced to establish a
base reference plane. Once it is established, various linear,
angular, and/or positional measurements can be made and compared
with a set of previously determined "reference norms." Some
analyses use only linear calculations,1 others use angular293
or positional measurements.435 Many‘analyses are made ﬁp of
a combination of one, two, or all three of the basic measures. 01758
In any case, the reliability of the analyses is dependent on
the landmarks chosen for a refercnce plane, and the iracing
error inherent in cephalometricse..
It has been shown that accuracy in cephalometric tracing
is most difficult to achieve.9 Comparison of the same cephalogram,
traced by reliable examiners, who knew beforehand that their
work would be judged for accuracy, revealed marked discrepancles..
The base reference planes! reliability is a combination
of two factors: bioclogic variation and mechanical tracing
error. An ideal reference plane would be one that has landmarks
that do not vary and are easily reproducible from the cephalogram.
If this plane existed, a more uniform standardized system of

communication among orthodontists could be established.
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Unfortunately, evidence seems to show that no such plane
exists in the living head. Research indicates that the
reliability of the reference planes is dependant upon
differential growth of the areas containing the points composing
the planes.10-16
Many reference bases have been used in cephalometrics
and are still employed today by various clinicians and researchers.
Some of the more common ones are: sella=-nasion, spheno-
occipital synchondrosis-nasion, Bolton line, Frankfort-
horizontal, Hls line, and the pterygcmaxillary fissure axis
intersecting the Frankfort-herizontal.
Garn, in 1961, said that there were no "fixed points" in
the skull of the living person.17 Others state that basion,
porion, opisthion, orbitale, pterygomexillary fissure, speno-
occipital synchendrosis, anterior nasal spine and posterior
nasal spine are the most wvariable of all cephalometric
landmarks.18-20
One of the most common base lines, sella-nasion, contains
an endocranial structure (sella) and an ectocrznial structure

T

(nasion)i® Each one may grow at a different rate and
diroction.10'16 Apparently, the "stable" reference planes
used today may contain variable reference points.

Krogman and Sassouni submitted the same case history to
forty-four different analyses. Depending on which one was
used, the patient could exhibit any combination of such factors
as: normal, prognathic, or retrognathic maxillaj; normal,
prognathic, or retrognathic mandiblej; steep, normal, or flat

randibular plane; etc.
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Researchers have shown that natural head position is a
remarkably constant position, at least over a short period of
time. Intra-cranial reference lines, when compared to the
natural head position horizcntal, were shown to have much
variation.21722

It is apparent that all of the current reference planes
used in static cephalometric evaluation are based on degrees
of error, It follows that any analysis besed on these inaccurate
landmarks can have little value to the orthodontist. At best,
they provide no more than a quasi scientific approach to the
patient evaluation. They are used because we have nothing better.

The present investigation was undertaken in an attempt
to find a more reliable base line for static cephalometric
evaluation. Since previous investigations have shown the variability

ol

of intra-skeletal reference points, this paper will deal with

the determination of an extra-skeletal reference line and its

reliability.
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CHAPTER I

Literature Review

During the period before roentgenographic cephalometry,
orthodontic diagnosis depended largely upon soft tissue
appearance, dental casts, direct measurements, and photographye.
Various planes of orientation were being used in orthodontic
diagnosis. They were borrowed from Anthropometry, which
had its beginning in the eighteenth century. Camper measured
the relationship of the face to the head on dry skulls. He
charted the angle formed by the following: a plane passing
through the external auditory meatus and the anterior nasal
spine, and a plane tangent to the forehead and face.23 His
work was recognized as the start of nodern aztd;hropomei:ry.2L+
In 1884, the next important advancement came with the
substitution of the Frankfort horizontal for Camper's base
plane.25 Camper's tangent was changed to a plane passing
from nasion to prosthion. |

Early orthcdontists needed to use a reference line that
was accesible on the living head because they had no
roentgenograms. Since it was also felt that a plane of orien-
tation should be one that was meaningful to natural postural
position, it seemed logical that the Frankfort horizontal
would be accepted by orthodontists as a possible base line.

Simon was nmost likely the first orthodontist that attempted
to orient the dental casts on an articulator in such a way
that they simulated the relationships observed in the living

patient s



























































































































