The relation of upper anterior teeth to
lower anterior teeth as present on plaster
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Overbites and overjets are but super-
ficially considered in dental literature.
Count von Spee studied the occlusal
curves of the dentition; his thought
was that the curve of the occlusal plane
extended would be 'tangent to the an-
terior surfaces of the condyles; thus
the Curve of Spee actually considers
the anterior surfaces of the condyles.
In none of the preceding studies,
nor in this one, have the anterior sur-
faces of the condyles been considered,
so the term “Curve of Spee” has been
replaced with the term ‘“occlusal
curve”, i.e., that curve along which the
teeth occlude.

The first study by the present author
resulted in a report in 1938 in which
it was stated that the amount of over-
bite and the amount of overjet were
the result of the manner in which the
upper and lower occlusal curves came
together. This fundamental principle
was correct provided 'the widths of the
upper teeth correlated with the widths
of the lower teeth.

Some dentitions presented splendid
Class I relationships of the buccal seg-
ments, had well aligned anterior teeth,
and yet had an excessive overjet, exces-
sive overbite, or even an end-to-end
bite, of the anterior teeth. A second
study resulted in a report in 1947 which
showed that, if the buccal segments
were in good Class I relationship from
molars through cuspids, the amount of
overjet was determined by the ratio
of the sum of the mesio- distal diamet-
ers of the upper incisors plus the cus-
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pid widths from the mesial contact
point to the lingual cuspid eminence
minus one half the labio-lingual thick-
ness of the upper central incisor (all
measured along the lingual surfaces at
the level of the expected amount of
overbite) to the sum of the mesio-
distal widths of the lower incisors and
cuspids plus one half the labio-lingual
thickness of the lower central incisor at
the incisal edge (measured along the
labio-incisal edges). When this ratio
was one (or equal) the overjet was a
desirable one: when the relationship
was less than one (the upper being less
than the lower) an end-to-end bite
resulted; when the relationship was
greater than one (the upper being
greater than the lower) an excessive
overjet was produced.

The inclination of the upper incisors
to the lower incisors as well as the
lingual anatomy of the upper central
incisors, were factors in determining
the amount of overbite.

It was found also that where the
ratio of the upper and lower anterior
widths was correct, and the molars were
in good Class I relationship, undesirable
overbites and overjets were present in
those cases in which there was an un-
favorable ratio of upper and lower bi-
cuspid and distal half of upper cuspid
widths. These tended to produce Class
IT or Class III tendencies in the cuspid
areas.

In the presence of so many variables
and their resulting complications, Dr,
Brodie suggested that a study of the
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models of good occlusions might help
clarify matters. He geherously offered
the use of such models, the respective
head roentgenograms and the facilities
of the Graduate Orthodontia Depart-
ment of the University of Illinois. En-
couragement, time, and the invaluable
assistance of Dr. John McNutt, were
enthusiastically given by Dean William
Crawford of the Dental School of the
University of Minnesota. The cost of
materials and transportation were paid
by grant from the Graduate School of
the University of Minnesota 'through
the thoughtful consideration of Dean
Theodore Blegen. Dr. Isaac Shour was
most gracious In letting us use x-ray
equipment and the Graduate Depart-
ment of Orthodontia at the University
of Illinois was so cheerfully helpful
and cooperative, that the project prov-
ed to be a most pleasant as well as pro-
ductive undertaking.

The method of making the desired
measurements had been carefully work-
ed out and ‘tested on models at the
University of Minnesota before starting
on the series of acceptable occlusion
models at Illinois.

It had been found so difficult to
reproduce accurately measurements of
overbites and overjets made directly
upon the plaster models that the models
were X-rayed, and the measurements
made on tracings of the x-ray films.
METHOD

Each model was given a number and
this number as well as the name of the
individual from whom it was made
was recorded in a book. Metal num-
bers were used during the exposures to
correlate the films with the models
and book records.

A William Mpyer Portable x-ray
machine No. P143, having a fixed ex-
posure of 15 milliamperes and 75 kilo-
volts, was so set up that the central
ray was parallel to the occlusal plane
of the model, and perpendicular to the
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teeth to be measured; the target of the
tube being always fourteen inches from
the film. The film was placed in a
plastic holder as close to the teeth as
possible, perpendicular to both the path
of the ray and the teeth to be rayed.
Dupont regular dental film was used.

The frontal view of 'the incisors was
made with the film as close to the in-
cisors as the model would allow, the
rays coming from the back of the
model, the exposure lasting for 4
seconds. The lateral exposure was made
with the film as close to the model as
possible yet perpendicular 'to the mesio-
distal plane of the crowns of the upper
central incisors and the path of the
rays, the exposure being for 6 seconds.
Pictures of the crowns of the buccal
teeth were taken by placing Kodak
Periapical radiatized, No. O size film
in a plastic holder in the ‘tongue space
within the model. The film and path
of rays were both perpendicular to the
mesio-distal plane of the second bi-
cuspids and the exposure was for 6
seconds. All films were developed in
the customary manner.

Tracings of the films presenting the
frontal and lateral views of 'the in-
cisors were made on Kodapak. Meas-
urements taken directly from the
models were found to be the same as
those on the frontal view tracings. The
measurements of the overbites made on
the lateral views of 'the incisors were
somewhat greater because of the me-
chanical impossibility of getting the
film for the lateral view as close to the
incisor as in the frontal view. In ‘the
report, measurements of the overbites
were recorded only on the frontal view
tracings. Tt was necessary to use the
lateral view tracings for overjet meas-
urements. Since the error of elonga-
tion in the overjet measurements was
consistent, it could be disregarded in
this study, especially as it was of the
magnitude of only 0.2 mm.
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Plaster models presenting acceptable
occlusions were offered generously by
Dr. William B. Downs and Dr. Thomas
D. Speidel to supplement those used
in this group.

Dr. John McNutt, a graduate stu-
dent in the Graduate Orthodontic De-
partment of the University of Minne-
sota, made tracings of the lateral head
roentgenograms of the patients of all
models used. Frontal head roentgeno-
gram tracings were made of a few.
Each tracing showed the following
landmarks: On closed lateral view:
Bolton Point, porion, both condyles,
both mandibular angles, both mandib-
ular borders, sella turcica, pterygo-
maxillary fissure, both orbits, nasal
‘bone and nasion, anterior nasal spine,
hard palate, upper and lower third
molars, upper and lower first molars,
upper and lower central incisors, “A”
and “B” points (subspinale and supra-
mentale). On closed frontal view:
outline of skull, mandible, and maxilla;
both condyles and rami; anterior nasal
spine; hard palate; upper and lower
third molars; upper and lower central
incisors; upper and lower first molars;
upper and lower cuspids.

The following data were obtained
from the models by direct measurement
with sharply pointed dividers: Mesio-
distal widths of the upper incisors on
the lingual surface at the level where
the lower incisors strike them in occlu-
sion; widths of the upper cuspids from
the lingual eminence to the mesial con-
tact at this same level; measurement
of the mesio-distal width of the lower
incisors and cuspids individually near
the labio-incisal edge or where they
strike the lingual surfaces of the upper
incisors; location and amount of any
spacing of teeth; the actual mesio-
distal width of any rotated teeth and
the amount of space present for 'that
tooth; the location of the lingual emin-
ence of the upper cuspid as it fell in
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the lower bicuspid-cuspid embrasure or
the amount it fell mesially or distally
to this embrasure, buccal cusp height
of upper and lower first bicuspids;
crown height of upper and lower cen-
tral incisors, cuspids, and first bicus-
pids; the approximate overbite; the
relation of lower incisal labijal surface
to lingual surface of upper incisors; the
approximate overjet; Class I, II, or
II1 positions of molars; anomalies; the
depth of interdigitation of the lingual
cusps of the upper first molar and first
bicuspids; other comments such as age,
sex, restorations, and so forth.

The data were tabulated and placed
in statistical form. The extreme values
and the mean value of measurements
studied are presented in Fig. 1.

Dara aNp CONCLUSIONS

Measurements for studies D and F
were made directly on the plaster
models. Measurements for studies A,
B, C, E were made on tracings of the
roentgenograms of the plaster models
(Fig. 1).

A. Ouverbites

The extreme values were found to
be from 0.5 mm (low) to 43 mm
(high). The mean or average was 3.1
mm with standard deviation of 1.9 mm;
thus two thirds of the overbites lay be-
tween 1.2 mm and 5 mm statistically.
The extremes, however, tended to the
lower values, the high being only 4.3
mm. The variation of 3.8 mm be-
tween the low and high values indi-
cated that there was no one value of
overbite that was standard or necessary
for all good occlusions.

B. Ouverjets

The extreme values were from
0 mm (low) to 3.7 mm (high). The
mean was 1.6 mm with a S. D. of
1.6 mm; two thirds of the overjets lay
between 0 mm and 3.2 mm. It was
evident that there was no one value of
overjet that was standard or necessary
for all good occlusions. Actual values
are tabulated at the end of the study.
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There are those who believe that
there is some correlation between the
amount of overbite and the amount of
overjet. In the 47 cases measured,
the coefficient of correlation between
overbite and overjet was 0.3575
* 0.125. This is suggestive of a slight
correlation. The coefficient of correla-
tion was tested in the individual cases
with the following results: Those hav-
ing 1.6 mm of overjet had overbites
which varied from 1.2 mm to 4.1 mm;
those having 3.1 mm of overbite had
overjets varying from 0 mm to 2.7 mm.
This seemed to indicate that there was
no correlation between the amount of
overbite and the amount of overjet.

The coefficients of variability were
60.436% = 0.5531% for the overbites
and 99.87% = 13.89% for the over-
jets.

C.

The degree of inclination of the lin-
gual surface of the upper central in-
cisor to the labial surface of the lower
central incisor at the incisal third of
the crown gave extreme values of 0° for
the low and 60° for the high. The mean
value was about 35.7° with a S. D. of
2.5° which indicated that two ' thirds
of the cases fell between 32.2° and
38.2°. This leads one to wonder if
the few extremes presented unusual
conditions, although this relationship
of upper incisor to lower incisor was
similar in many cases. It showed once
again that there was no single angula-
tion that could always be expected to

be present.
D.

The ratio of the sum of the mesio-
distal width of the upper incisors plus
the cuspid widths from the mesial
contact point to the lingual eminence
(measured on the lingual surfaces along
the line of contact with the lower in-
cisors and cuspids)* to the sum of the
mesio-distal widths of the lower incisors
and cuspids (measured on the labial
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surfaces along the line of contact with
the upper incisors)** presented ex-
treme values of the upper width from
4 mm less to 3 mm greater than the
lower widths. The mean showed the
upper widths to be 2.8 mm greater
than the lowers (S.D. 1.1 mm). The
tendency was toward a ratio of one.

* Minus one half the labio-lingual
thickness of the upper central incisor
at the given level.

*¥* Plus one half the labio-lingual
thickness of the lower central incisor at
the incisal edge.

The coefficient of correlation of the
ratio of the upper and lower anterior
widths to the angle of inclination of
the upper central incisor was 0.03371
% 0.1405 in the 48 cases considered.
This indicated no correlation.

The coefficients of variability were
39.5% for the surface inclinations and
3.5% for the width ratios.

E.

The axial inclinations of the incisal
thirds of the crowns of the upper and
lower central incisors presented ex-
treme values of —8° and 30°. The
mean values was +4° (S. D. 2.5).
Thus two thirds of the cases had in-
cisal third axial inclinations within the
range of 1.5° and 6.5°; the rcmaining
third werc widely scattered as shown
by high and low extremc values.

F.

The length of the crowns of the up-
per central incisors varied from 6.6 mm
to 13.1 mm (S.D. 0.9). Two thirds of
the incisor lengths fell within a range
of 1.8 mm, i.e. between 9.2 mm and
11 mm; the remaining third being
widely scattered.

The coefficient of correlation of the
axial inclination of the incisal thirds
of the crowns of the upper and lower
central incisors and the crown lengths
of the upper central incisors was
0.0821 = 0.0159, showing no correla-
tion to exist,
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The coefficient of variability of the
axial inclinations was 41.67% =
0.282%; that of the crown lengths
was 9.638% = 0.738%.

It should be mentioned that the
amount of wear which may have re-
duced the crown length was not tak-
en into consideration in the measure-
ments.

The following measurements were
made upon tracings of the lateral head
roentgenograms (Fig. 2).

The angle of inclination of the long
axis of the upper central incisor to
the floor of the nose (delineated by a
line joining the anterior nasal spine

and the posterior third of the floor
of the nose) presented extreme values
of 103° (low), and 124° (high).
The mean was 114° (S.D. 0.9). Thus
two thirds of the long axis inclinations
lay between 113.1° and 114.9°, a re-
markably narrow range indicating un-
usual constancy of inclination.

H.

The angle of inclination of the long
axis of the lower central incisor to
the lower border of the mandible
(delineated by a line joining the low-
est point on the symphysis and the
lowest point of the border in the re-
gion of the angle; if two borders ap-
peared, the average of the two borders
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was used) presented extreme values
of 80° (low) and 103° (high). The
mean was 87° (S.D. 1.6%). Two
“hirds of the long axis inclinations
lay between 85.4° and 88.6°, which
is a remarkably narrow range.

The coefficient of correlation be-
tween the angles in G. and H. was
0.00167 = 0.1729; thus there was no
correlation. From this it can be
realized that the angle of inclination
of the long axis of the upper central
incisor to the floor of the nose bears
no relation to the angle of inclination
of the long axis of the lower central
incisor to the lower border of the
mandible.

The coefficient of variability was
9.81% = 0.06% for the angle of in-
clination of the upper central incisor
to the floor of the nose; that of the
angle of inclination of the lower central
ncisor to the lower border of the
mandible was 11.96% = 5.77%.

The statistical values of the means
and standard deviations were as
follows:

Study Means Standard Deviations
A 3.136 mm + 0.186 mm 1.895 + 0.013
B 1.6224 mm =+ 0.1594 mm 1.624 + 0.113
C 35.79° + 0.124° 1.273 + 0.0878
D 2775 mm + 0.106 mm 1.093 + 0.752
¥ 5.738° + 0.1978° 2.391 + 0.140
F 10.143 mm =+ 0.102 mm 0.998 + 0.072
> 114.60° =+ 0.100° 0.922 -+ 0.070
H 8891° + 0.115° 1.064 - 0.813

This concludes the first report of
the data obtained.
1201 Lowry Medical Arts Bldg.
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