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In the treatment plan of ortho-
dontic cases the position of the lower
incisors is used as a basis for the dis-
cussion of the dentobasal and dento-
alveolar objectives.®

Several angular and linear measure-
ments have been introduced as bases
for their positioning.®-'* However,
norm problems afe expected in indi-
vidual cases because measurements of
the positions of the lower incisors in a
group of ideal occlusions, treated or
untreated, will approximate a normal
distribution pattern.2349

With his acceptable compromises
Steiner® introduced the ANB angle
as a guiding variable to describe the
incisor position and in this way
brought into practice floating norms
for the incisors. The weight of the
ANB angle as a guiding variable in
Steiner’s analysis can be expressed by
the equation:

Yi-NBumy = 0.25% sxp + 3.50

The ANB angle was later used by
Tweed to modify the norm values of
the diagnostic triangle,* and the
strong guiding value of this angle has
also been demonstrated in other in-
vestigations.~*

Further, Steiner introduced the con-
figuration of the bony chin, expressed
by Holdaway’s ratio, into his analysis.
The chin was characterized by the
distance from pogonion to the NB
line (Pg-NB). As an additional guid-

ing variable, Norderval” introduced’

the N angle, which proved to describe
the bony chin configuration more ac-
curately.

Applying Steiner’s analysis to the
individual case, it has been demon-

strated that the vertical dimensions of
the face must be taken into considera-
tion. In high angle cases a larger 1-
NB(mm) distance should be aimed at,
in comparison to cases with low or
normal vertical configurations.?? How-
ever, no individualized rules have
been provided.

The aim of the present investiga-
tion is to clarify whether two addi-
tional variables, ML-NL and the N-
angle (Fig. 1), could be used in con-
junction with the ANB angle as guid-

Figure 1

Reference lines and measured variables.
NL, the nasal line: the line through spina
nasalis anterior and spina nasalis posterior.
ML, the mandibular line: a tangent to the
mandibular border through gnathion. N
line, a tangent to the bony chin passing
through B point. NAIL, the line through
nasion and A point. NBL, the line through
nasion and B point,

The angles ANB (1), ML-NL (2) and the
N angle (3), as well as the linear distance 1-
NB(mm) (1), are measured.
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ing variables by extending the linear
equation of Steiner to a multiple
linear equation:

Yi-NB(mm) = 2sXang T a2XmLNL +
a;XN.angle T Ao

MATERIAL AND METHOD

The sample consisted of 74 Nor-
wegian adults. 37 males and 37 fe-
males, who were selected according to
the following criteria:

1. No orthodontic treatment had
been undergone.

2. All the cases displayed a Class 1
occlusion, with normal incisal posi-
tion, normal transversal relationships,
and optimal intercuspidation. The
dentitions were complete except for
the third molars.

3. A harmonious soft-tissue profile
was evident.

The data were obtained from lat-
eral cephalometric radiographs. The
angular variables, ANB, ML-NL, and
the N angle, and the linear variable
I-NB(mm) were measured with ac-
curacies of 0.5 degrees and 0.1 mm,
respectively (Fig. 1). A linear radio-
graphic magnification of 5.69, was

All the measurements were done
twice, and in the further statistical
evialuation the mean of the double
registrations was utilized.

The errors of measurement varied
between 0.14 and 1.01 for I-NB and
the N angle, respectively. The short
distance between B point and the
tangent point on the bony chin will
probably explain the relatively great
error of the N angle. Standard sta-
tistics were used to describe the distri-
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bution of the different variables, and
the linear correlation coefficient (r)
was calculated to examine the linear
relationship between pairs of vari-
ables. Furthermore, the multiple lin-
ear regression model:

Y=a,X; +a,4Xs + ...
alxn + aO

+
(1)
was used to investigate the relation
between one or more of the angular
variables, ANB, ML-NL, and the N
angle, and the linear variable 1-NB.
To test if the model (1) was appropri-
ate, an analysis of variance was made.
Before the different independent
variables (x,, X, ...X,) were intro-
duced as guiding variables, the linear
correlation coefficients between pairs
of these variables were calculated.
Two variables were combined in the
regression analysis only if the abso-
lute value of the correlation coefli-
cient between the two was less than
0.5. If the absolute value was higher,
only the one having the strongest in-
fluence on the variation of the dis-
tance 1-NB was included in the mul-
tiple regression analysis. Finally, only
those variables exhibiting significant
pariial regression coefficients were
utilized in the final equation.

REsSULTS AND DiscussioN

The statistical distribution of the
present material is given in Table I.
None of the variables deviated signifi-
cantly from the normal distribution
regarding skewness and kurtosis.

The edge of the lower incisors was
on the average positioned 4.09 mm in
front of the NB-line [I-NB], ranging
from 0.0 to 94 mm. It should be

TABLE I
Statistical description of a group consisting of 74 Norwcgian adults with ideal occlusion
Variable X S Xmin Xmar Vbl a
ANB 1.67 1.88 —3.00 6.00 —0.219 0.786
ML-NL 22.00 5.27 7.50 34.25 0.110 0.806
N angle 55.35 6.04 40.00 74.00 0.105 0.787
I-NB(mm) 4.09 1.81 0.00 9.40 —0.199 0.797
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TABLE II

Lincar correlation coefficicnts (r) between
possible guiding variables and the position
of the lower incisors, I-NB(mm). (n —=74)

Variable I-NB(mm)
ANB 0.55
ML-NL 0.29
N-angle 0.29

noted that, even though the group
investigated is cl;_lssiﬁed as having
ideal occlusion, 1-NB displayed a
range of 9.4 mm. Using APg as a ref-
erence line, Ricketts observed ap-
proximately the same range.®

In the particular individual demon-
strating the most labially-positioned
lower incisors, a difference of 5.31 mm
was found between the group mean
(%) and the actual value. Using the
mean as “norm” in such a case, more
than 10 mm of space would be needed
in the mandibular arch to place the
lower incisors in proper position re-
lated to this “norm.” To achieve such
a treatment goal. extractions would
be necessary which demonstrates the
need for floating norms.

The ANB angle exhibited a mean
value of 1.67 degrees, indicating a
straight hard-tissue profile. The indi-
vidual values, however, varied from
—3.0 to 6.0 degrees. In addition, the
interbasal angle (ML-NL) showed a
great variation ranging from 7.5 to
34.25 degrees with a mean of 22.0 de-
grees. The N angle revealed a well-
pronounced bony chin (% = 55.35)
and also demonstrated a wide range
from 40.0 to 74.0 degrees. All three
prospective guiding variables corre-
sponded well with results observed in
other studies from our ethnic group.®

In Table II the linear correlation
coefficients (r) between I-NB and the
three basal variables, ANB, ML-NL
and the N angle, are found. The cor-
relation analysis confirmed that the
three basal variables separately could
be accepted as guiding variables. The
ANB angle is explaining more of the
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TABLE 1II

Linear correlation coefficients (r) between
the individual guiding variables. (n =74)

Variable ANB ML-NL
ANB — 0.03
N angle 0.25 —0.15

variation in I-NB than the interbasal
angle and the N angle, hence the
ANB angle can be classified as most
important.

This investigation indicated that
“nature” is able to achieve an ideal
occlusion even in cases exhibiting a
basal configuration quite different
from what is expected to be ideal,
and it seems as if ‘“nature” in these
cases is using the variation in incisor
position to compensate for different
basal, sagittal and vertical relation-
ships.

The same variety of basal configu-
rations can also be demonstrated in
groups including individuals with
malocclusions. The basal parts of the
face may be influenced by orthodontic
means; however, a total normalization
can only be expected in a minority of
cases. Consequently, a wide range in
the lower incisor position must be ex-
pected in treated cases.

In Table III the linear correlation
coefficients (r) between the three guid-
ing variables are shown. No coefficient
displayed an absolute value higher
than 0.25; consequently, all three vari-
ables can be combined in the multi-
ple regression equation.

Applying the three basal variables,
the following multiple regression
equation was found:

- — ¥ * *
YI-NH(mm) - 04 /X ANDB + Ollx ML-NL

+ 0.06x*y ,0ere — 2.40

All three partial regression coefficients
are significantly difterent from zero at
the one** or five* percent level,
hence the three angular variables can
be classified as guiding variables, and
a system ol floating norms is estab-
lished. The multiple correlation co-
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efficient (R) was equal to 0.65, indi-
cating that about 42%, of the varia-
tion in I-NB may be explained from
the three guiding variables.

When the equation is to be applied
in treatment planning, the antici-
pated values for ANB, ML-NL and
the N angle, as they appear at the end
of treatment, have to be used as bases
for the calculation. The guidance,
therefore, is dependent upon the abil-
ity to formulate a good growth prog-
nosis. This is of special importance
for ANB which can be dramatically
changed during treatment.

The N angle may show an altera-
tion of *4 degrees depending upon
the rotation of the mandible. In rela-
tion to its size and a partial regression
coefficient of 0.06, only a limited vari-
ation may result from growth changes
in this variable.” The ML-NL angle
remains unchanged in most of the
cases.

When the equation is employed to
individualize the position of the lower
incisors, it therefore should be uti-
lized with caution. The general and
individual character of the malocclu-
sion treated must always be con-
sidered in addition to the guiding
variables, On the other hand, the use
of the equation seems to be more re-
liable than trying to individualize the
standard Steiner’s analysis.

The present investigation was made
on a sample of adults only. It would
be of interest to test the model using
a’ group of younger individuals with
ideal occlusion to further examine its
validity.

CONCLUSION

1. The incisor position should be
evaluated in relation to the sagittal
and vertical configurations of the face,
as well as to the shape of the bony
chin.

2. A floating norm for the position-
ing of the lower incisors is established
based upon the guiding variables
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ANB, ML-NL and the N angle with
the introduction of a multiple regres-
sion equation. The anticipated values
for the guiding variables at the end of
the treatment are used in the calcula-
tion.
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