Incisor-molar Relations
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This investigation was made in order
to clarify the anteroposterior relation
between the permanent upper central
incisor and the permanent upper first
molar at different age levels during the
eruptive period of development, from
three vears of age until the occlusal
stage is reached. In the same period
of age the vertical positions of the afore-
mentioned teeth were studied. The pur-
pose of this was to find general develop-
mental tendencies of downward growth
through the upper jaw.

Orban,’ Brodie,** Carlson* and Dia-
mond®® agree that the permanent
teeth do not migrate occlusally until
root formation has begun. Carlson also
states that the increase in rate of erup-
tion takes place long before clinical
emergence of the crown. and that
emergence apparenth- does not decrease
or increase the rate of eruption. Hurme’
finds no sex difference in the range of
variation in tooth eruption, although
girls erupt their teeth on an average of
five months earlier than bovs. Shu-
maker and Hadary® found that all teeth
begin to move toward the occlusal plane
as soon as the crowns are completed.
The average time between the stage of
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crown completion to the stage of oc-
clusion was five vears. Orban made the
conclusion that the Hertwig’s epithelial
sheath remains at a fairly constant posi-
tion while the growth of the tooth takes
place. The investigation of Bradley®
indicates that the canines and the pre-
molars begin erupting when their
crowns are complete. and these teeth
reach the occlusal plane just before
completion of their roots.

MATERIAL

The present material consists of 129
cephalometric profile roentgenograms
of males ranging from 3 to 8 vears of
age. Most of the headplates represent
children of kindergarten age. The age
distribution of the whole sample ap-
pears in Table I. The three-vear group
comprises individuals having passed the
age of three. but not the age of four
and so on.

MEeTHOD
The profile roentgenograms were ob-
tained by using the head holder de-
scribed by Bjork. The focus-median
plane distance was kept at 180 centi-
meters and the median plane-film
distance at 10 centimeters. The meas-

Table 1. Linear measurements in millimeters
Number Maxillary
Age of 1-6 6-OL 1-0L 3-OL base length N-§

cases M SO M Sh M SO M SD M SO M SD
3 12 358 16 94 14 1183 1.2 147 1.7 425 22 605 2.8
4 25 361 1.2 89 19 112 20 157 1.7 441 18 628 24
5 34 368 19 65 24 107 1.7 165 15 453 21 648 22
6 26 39.0 21 32 34 6.1 39 156 1.2 466 2.0 658 21
7 15 436 28 01 02 11 21 151 1.4 478 2.7 671 3.1
8 17 426 22 00 00 0.0 0.0 141 21 475 23 66.8 2.6
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urements are submitted without correc-
tion of magnification which is calcu-
lated at about 5.6 per cent in the
median plane.

Cross-sectional growth studies involve
several problems limiting their applica-
tion. It is possible to acquire an under-
standing of the central growth tendency
on the basis of the mean values at
different age levels, but this tendency
can only be approximated. The first
reason is that the standard error of the
mean 1s large when the number of
individuals in each group is small. Sec-
ondly, the study comprises individuals
in various age groups, who may differ
biologically in many respects. Thus the
group mean values are attended with
systematic e¢rrors, which may not be
included in the standard errors. The
third reason is that each age group
holds individuals with one vear disper-
sion of age, which also may influence
the group mean values.

REGISTRATION

All measurements in this study were
linear measurements except the registra-
tion of the angle of maxillary progna-
thism. This angle is formed by the
nasion-sella line representing the ante-
rior cranial base and the profile line
from nasion to subspinale; it was found
to be of value as a control of the varia-
bility of the morphological patterns of
this material. The linear measurements
are of two different types, those be-
tween points lying in the midsagittal
plane and those lying outside the mid-
sagittal plane.

Since the main interest was to ana-
lyze the space occupied by the central
incisor and the first molar and their
interstitial dental structures, effort was
made to find an anteroposterior meas-
urement which would give a true pic-
ture of the actual space occupied and
at the same time meet the requirements
of precision in registration and exact-
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ness in method. Realizing that the tooth
buds on their paths through the jaw
are constantly changing their axial
inclination and their general orienta-
tion within the jaw complex, it would
not be an appropriate method to regis-
ter distances between dental anatomical
landmarks. It was found more ade-
quate for the purpose of this study to
apply the greatest length between dis-
tant contours of the two teeth. Thus all
incisor-molar measurements are maxi-
mal anteroposterior distances registered
between structures on the teeth at any
given time (Fig. 1). This registration
method is found to be the most satis-
factory procedure available on which
.a comparative study of interdental rela-
tions may be based during eruptive
stages of development.

Fig. 1 Measurements made from lateral
cephalometric x-ray films. The lines
drawn perpendicular to the occlusal line
represent eruptive positions of the per-
manent maxillary central incisor, the
permanent maxillary canine and the
permanent maxillary first molar. The
incisor-molar space is registered as the
maximal anteroposterior measurement
between the labial contour of the perma-
nent maxillary central incisor and the
distal contour of the permanent maxil-
lary first molar.
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MEASUREMENTS

The maximal anteroposte-
rior distance between mid-
sagittal projections of the
labial surface of the per-
manent upper central in-
cisor and the distal surface
of the permanent upper
first molar.

6-OL: The perpendicular distance
between the midsagittal
projection of the mesiobuc-
cal cusp tip of the perma-
nent upper first molar and
the occlusal line OL.

The perpendicular distance
between the midsagittal
projection of the incisal
edge of the permanent up-
per central incisor and the
occlusal line OL.

(d) 3-OL: The perpendicular distance
between the midsagittal
projection of the cusp tip
of the permanent upper
canine and the occlusal

line OL.

Maxillary base length:
The distance between sub-,
spinale (SS) and the mid-
sagittal projection of the
posterior surface of the
maxillary tuberosity.

(e)

The external length of the
anterior cranial base meas-
ured from nasion to the
center of sella turcica.

The occlusal line, OL, was con-
structed as the connecting line between
the cusp tips of the deciduous molars,
and the line was extended in anterior
and posterior directions.

ANTEROPOSTERIOR DEVELOPMENT

The material was tested for variation
of cranial morphology. The average
length of the nasion-sella distance was
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calculated at each age group and the
mean value was found to increase
gradually from 60.5 mm at 3 years of
age to 67.]1 mm at the age of 7. The
means and the standard deviations of
the different measurements appear in
Table I. There was no increase of the
average N-§ distance from the age of 7
to the age of 8 vears. This is probably
due to the low number of individuals in
the last two sample groups which cause
the standard error of the mean to be
large.

Furthermore, the variability of the
individual prognathism of the upper
jaw was analyzed. The maxillary prog-
nathism was expressed by the angle
S-N-S8S. The results indicate that the
mean values of this angle calculated at
each age group differ by only 2 degrees.
The probability, that differences be-
tween group mean values of the angle
S-N-8S are due to chance, is more than
0.2. As far as prognathism is concerned
the material appears to reflect the
homogenous morphologic pattern on
which an investigation of the different
components of the upper jaw may be
based.

The length of the maxillary base was
measured {rom subspinale (SS) to the
posterior surface of the maxillary tube-
rosity at the level of the most posterior
tooth in the jaw. The average antero-
posterior length of the upper jaw was
found to increase 3.3 mm from 3 vears
of age to the age of 7.

From Table I it may be seen that
the incisor-molar space, 1-6, increases
by 7.8 mm on the average from 3 vears
of age to 7. The average increase of
the incisor- molar space from the 6
vear level to the 7 vear level was 4.6
mm. This great change in position takes
place just before arrival in the occlusal
plane.

VERTICAL DEVELOPMENT

The average position of the upper
first molar at the beginning of this
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Table II. Correlations of dental and skeletal measurements

Correlations r b b

X y

N-S and maxillary base length +0.72 +0.61 +0.85

6-OL and 1-6 —0.69 —0.58 —0.83

6-OL and 1-OL 4-0.78 +0.94 +0.64

N-S and 1-6 +0.60 +0.66 +0.55

1-OL and 1-6 —0.79 —0.55 —1.15

Makxillary base length and 1-6 +0.73 +0.94 +0.56

r = the product moment correlation coefficient

growth period was 9.4 mm above the
occlusal plane. The average downward
growth is slow from the age of 3 to the
age of 4 years after which eruption
continues at an increased rate. At the
8 year level all the upper first molars
had descended to the occlusal plane.

The average position of the upper
central incisor at the 3 year level was
calculated to be 11.3 mm above the oc-
clusal plane. Similar to the upper first
molar the average downward growth
of the upper central incisor is rather
slow at the beginning of the growth
period, but at the 3, 6, and 7 vyear levels
eruption goes on at an increased rate.
In the 8 vear group all central incisors
had arrived at the occlusal plane.

The average distance from the upper
canine to the occlusal plane at 3 vears of
age was calculated to be 14.7 mm. The
mean values indicate that this distance
increases to 16.5 mum at 5 years of age
after which the tooth goes into a des-
cending movement. At 8 years of age
the average distance from the canine
to the occlusal plane was found to be
14.1 mm which is less than the initial
mean at the 3 vear level.

CORRELATIONS

The problem of primary interest in
this paper is the degree of coordination
between eruption and the anteroposte-
rior development of the incisor-molar
space. This space is of great importance

b = the regression coefficients

to the alignment of teeth in the future
dentition, and because an expanding
development of the incisor-molar space
takes place within the maxilla, the

.further procedure necessarily calls for

a closer study of how the incisor-molar
space is related to the maxillary base
and the anterior cranial base. Table II
demonstrates how the different meas-
urements are related to each other. The
product moment correlation coeflicients,
“r,” of the different coordinated dimen-
sions are calculated, and the correlative
estimates indicate the general tendency
to coordination in individual develop-
ment.

The most intimate correlation is
found between 1-OL and 1-6. The two
measurements change inversely and the
correlation coefficient is calculated to
—0.79. The figures denote that the
incisor-molar space is more intimately
related to the descending movement of
the central incisor than to the descend-
ing movement of the first molar, the
former correlative estimate being —0.79
and the latter—0.69. There is a clear
evidence of coordination between the
anterior cranial base, N-S, and the
maxillary base length, the correlation
coefficient being +0.72. The corres-
ponding figure calculated between the
maxillary base length and 1-6 is found
to be +0.73. The correlative estimate
of the anterior cranial base length, N-S,
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and the incisor-molar space is calculated
to only +40.60. The coefficients of re-
gression of the correlated variables ap-
pear in the last two columns of Table
1I. i

DiscussionN

13

In clinical orthodontics the occlusal
plane is literally the platform to which
vertical tooth position is related. From
a functional point of view the ideal
goal of every dental unit in eruption is
the working position, i.e., when contact
is established between the tooth and its
antagonists. In the present analysis the
teeth involved are related to this final
occlusal stage. When studving tooth
eruption different growth phenomena
must be taken into consideration. The
eruption of teeth is accompanied by
resorption and regeneration of the al-
veolar process. Because of this constant
change the alveolar process would fail
to serve as a stable reference of down-
ward migration of the teeth. The con-
clusion made by some investigators, that
the occlusal displacement of teeth takes
place by the formation of new bone
around the apex, does not make basal
structures of the maxilla more reliable_
for the purpose of reference. Not even
the nasal floor, referred to as the nasal
line in lateral profile x-rays, remains
stable in the growth period here
studied.’® When studying dental casts
the occlusal plane is the only plane of
reference unless gnathostatic casts are
employed. Wylie?* says that “the reason
why the occlusal plane is not being ac-
corded a position of significance in
cephalometrics is that it is subject to
our ministrations during treatment.”

Concerning the anteroposterior mi-
gration of the teeth during eruption the
knowledge gained from this analysis is
limited to the relative movements of the
central incisor and the first molar. We
must be satisfied to find that the incisor-
molar space is more intimately related
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to the eruption of the central incisor
than to the eruption of the first molar.

On the average the increase of the
incisor-molar space from 3 years of age
to the age of 7 was calculated as 7.8
mm. The average anteroposterior
growth of the maxilla in the same
developmental period was 5.3 mm. At
the beginning of the growth period the
average growth of the upper jaw ex-
ceeds the increase of the incisor-molar
space, but towards the end of the same
period the maxillary growth is insuffi-
cient to compensate for the rapidly in-
creasing distance between these two
teeth. However, the correlation coeffi-
cient -+0.73 indicates that the incisor-
molar space generally is intimately co-
ordinated to the anteroposterior maxil-
lary base length in individual cases.
Further investigation ought to be car-
ried out upon the transverse migration
of these teeth during the same eruptive
stages of development.

SUMMARY

1. Cross-sectional study of 129 profile
roentgenograms shows that the antero-
posterior space between the labial sur-
face of the permanent upper central
incisor and the distal surface of the
permanent upper first molar increases
by 7.8 mm on the average from 3 years
of age to the age of 7.

2. The average distance of the perma-
nent upper central incisor measured
from the incisal edge to the occlusal
plane at 3 vears of age is calculated as
11.3 mm.

3. The average distance of the perma-
nent upper first molar measured from
the mesiobuccal cusp to the occlusal
plane is found to be 9.4 mm at 3 years
of age.

4. The position of the permanent upper
canine does not change significantly on
the average from the age of 3 vears to
8 years of age.

5. The average anteroposterior enlarge-
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ment of the maxillary base length from
3 years to 7 years of age is 3.3 mm.

6. The anteroposterior incisor-molar
space is intimately coordinated to the
downward eruption of the central in-
cisor.

CoNCLUSION
Development of the maxillary jaw

from 3 years of age to the age of 7 is
accompanied by enlargement of the in-
cisor-molar space. The enlargement is
primarily due to the anterior migration
of the central incisor during its down-

ward eruption through the upper jaw.
Torzgaten 32
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