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Occlusal plane orientation with an extracranial
posterior point of reference

Munther N KAZANJI *

ABSTRACT

This study was carried oul o compare the location ol occlusal plane, which
exists in the natural dentition with the prosthetic occlusal plane when oriented
according to Camper’s linc.

Lateral cephalometric radiographs were obtained form (106) dentate subjects
using a standard radiological technique.

The results showed a variation between the orientation of the two planes. The
plane extending from inferior border of ala of the nose to the inferior border of
external auditory meatus was found to be reliable for the determination of occlusal
plane of the artificial teeth.
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INTRODUCTION

Correct determination of the occlusal plane is an important step in complete
denture construction for restoring the natural esthetics and for developing an
occlusion that is compatible with functional movement of the mandible.

The occlusal plane is defined as the common plane established by the incisal
and occlusal surfaces of the tecth .

The occlusal plane in natural dentition has been reported to be nearly parallel
to Camper’s plane (ala-tragus plane) by several investigators @9 The use of ala—
tragus line to orient the occlusal plane has been controversial. This controversy is
primarily due to disagreement on the exact point of reference for this line. Spratley
described it as running from center of ala of the nose to the center of tragus of ear.
Baske ef al. ® Grant and Johnson @ Neill and Naim, (9 described the line as
extending to the point at the center of tragus of ear.

Boucher @V defined Camper’s line as an imaginary line that runs from the
inferior border of the ala of the nose to the superior border of the tragus of the ear.

Karkazis ef al. '® examined tracing of a cephalogram and showed that the line
extending from the lower margin of ala of the nose to the inferior border of external
auditory meatus was the closest to the natural occlusal plane.

A cephalometric study (1213 showed that the reliability of Camper’s line is
questionable. '

Macle " stated that it is not possible to determine the level of occlusal plane
posteriorly till the construction of trial dentures is well established.

Other investigator, Celebic (19 used retromolar pad as a posterior point of
reference.

The purpose of this study was to determine the reliability ol extracranial
posterior point  (external auditory meatus) as a guide for occlusal plane oricntation in
edentulous patients.

MATERIALS AND METHODS

A sample of (106) dental students was selected to be included in the study.
They had to have (28-32) teeth in an acceptable oral form, an Angle class I
relationship and no history of orthodontic treatment. ~

To identify the anterior point of Camper’s line, a small radiopaque lead pellet
(1) mm in diameter was attached by adhesive tape Lo the lower margin of ala of the
nose, and another one was fixed by red sticky wax to the mesiopalatal cusp of the

maxillary first molar.
Lateral cephalometric radiographs were obtained using standard radiographic

technique, with the mandible in a rest position. Tracing was made on acetate paper
from all the radiographs (figure 1).
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Figure (1): Tracing of cephalogram showing reference points used

’

The three planes were: Camper’s “a” (the line extended from the lower margin
of ala of the nose to the superior border of the external auditory meatus), Camper’s
“b” (the line extended from the lower margin of ala of the nose to the inferior border
of the external auditory meatus) and the natural occlusal plane, which is the plane

extended from the incisal edge of maxillary central incisor to the mesiopalatal cusp of
maxillary first molar.
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RESULTS

The deviation, whether it is positive or negative angle, between Camper’s “a”,
Camper’s “b” and natural occlusal plane was then measured and tabulated (table 1).

Table (1): The degree of Camper’s “a” and “b” deviation
from natural occlusal planc

) 12.692
0 1.940 2.204 3.309
62 37 5 2
-2.274 4.081 12.200 18.500
2.510 2,37 1.788 2.121
3.249 3.914 0.959 1,173
0.001 0.0005 N.S N.S

The results presented in table (2) showed that the angle formed by Camper’s

(X

a” and natural occlusal plane had a mean of (7.85°), a standard deviation of (5.64)
and a range of (=7°) to (+25°). This result is statistically very highly significant (p <
0.0005), indicating that therc is an average of postero-inferior deviation of (7.85°) of
the natural occlusal plane.

The angle formed by Camper’s “b” and natural occlusal planc had a mean of

(1.01°), a standard deviation of (5.25) and a range of (-7°) to (+25°).

Table (2): Comparison between Camper’s “a” and “b”
and natural occlusal plane
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0.0005

SD: Standard deviation.
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DISCUSSION

In this study, a fixed posterior point of reference (external auditory meatus)
was compared with natural occlusal plane. Camper’s “b”, which is the plane extended
from the lower margin of ala of the nose to the inferior margin of external auditory
meatus, found to have the closest relationship to the natural occlusal plane; and can be
depended during the construction of complete denture. This finding agrees with other
studies & ', which found that using this plane is more reliable and convenient in the
arrangement of artificial teeth. On the other hand, this result disagrees with another
study © that used ala—tragus line in creating occlusal plane for complete denture
construction,

When ala—tragus line is used as the reference to set the occlusal plane, it is
possible for the posterior teeth of the artificial occlusion to rise above the natural
occlusal plane level. The lower denture comes posteriorly too high for patient comfort
and the resultant inclined plane aflects the stability of the lower denture.

It was concluded that extending the artificial occlusal plane from lower margin
of ala of the nose to the inferior border of external auditory meatus presented the
closest relationship to the natural occlusal plane which, from a clinical standpoint, can
be used safely.
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