Cephalometric Floating Norms for
the Position of the Lower Incisors

Kefalometrijske norme za orijentaciju poloZaja
donjih inciziva

Summary

This study was carried out with the aim of assessing the graphic
presentation of cephalometric values which can provide guidance for
the position of the lower incisors in relation to the mandibular plane
in subjects with different interbasal and occlusal-mandibular angles.

The sample consisted of 80 individuals with normal occlusion. Va-
riables ML-NL, OL-ML and 1-ML were performed on lateral cephalo-
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grams.

Significant correlation between variables OL-ML and ML-NL
(r=0.60), ML-NL and IML (r= -0.35) and 1-ML and OL-ML (r= -0.52)

were assessed.

Graphic presentation of concordant corresponding values was con-
structed on the basis of the correlation between the variables by me-

ans of regression analyses, with the purpose of assessing the inclina-
tion of the lower incisors in different skeletal jaw relationships.
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Introduction

The position of the lower incisors related to the
rest of the facial skeleton has come to play a lea-
ding role in the treatment of orthodontic cases. It has
been emphasized that lower incisor position should
be related to the surrounding structures in an indi-
vidualised pattern.

An adequate analysis of skeletal pattern is impor-
tant since nature may achieve considerable dental
compensation in cases displaying skeletal dishar-
mony (1).

It is desirable to understand the dentoalveolary
compensatory mechanism which is a system that at-
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tempts to maintain normal relation between arches
under varying jaw relationships in all three dimen-
sions.

As significant correlations between skeletal cep-
halometric variables have been assessed, the norms
constructed on the variability of the associations
among some cephalometric variables that have a cer-
tain relation to each have to be presented (2).

The relationship between the inclination of the
lower incisors and various reference lines has been
included in many cephalometric analyses (3,4,5).

Hasund and Be (6) introduced the interbasal an-
gle ML-NL as an additional guiding variable inclu-
ding the vertical basal configuration of the face. The-
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ir studies show that satisfactory guidance for the po-
sition of the lower incisors must take account of the
vertical dimension. ‘

Hasund and Ulstein (7), using multiple regressi-
on analysis, found the mean values of the axial in-
clination of incisors by different sagital and verti-
cal maxillo-mandibular relationships.

The aim of this study was to present a method
of describing the position of the lower incisors in
individuals with different interbasal (ML-NL) and
occlusal mandibular angles (OL-ML).

Subjects and methods

The subjects included in the study comprised 80
Croatian adults, 41 females and 39 males with nor-
mal occlusion (complete dentition, no history of or-
thodontic treatment, Class I relationship, harmoni-
ous soft-tissue profile, absence of functional disor-
ders).

Lateral cephalograms were taken by using the sa-
me X-ray device and by a standardized technique.

The following variables were performed on la-
teral cephalograms:
ML-NL = angle between the mandibular and nasal
line;

Figure 1. Reference points, lines and angles

Slika 1. Referentne tocke, linije i kutovi

OL-ML = angle between the occlusal and mandi-
bular line;

= angle between the axial inclination of the
lower central incisor and the mandibular li-
ne.

1-ML

Reference points, lines and angles are illustrated
in Figure 1.

Statistical analysis comprised essential statistic
values, calculation of Pearson’s correlation and li-
near and multiple regression analysis.

Results

Table 1 shows the mean values, standard devia-
tions and range of the three variables under investi-
gation.

Table 1. Descriptive statistics
Tablica 1. Deskriptivna statistika
Cephalometric Mean SD Min Max
variables
ML-NL 22,79° 4,78° 12° 33°
OL-ML 15,53° 3,76° 6° 25°
T-ML 91,84° 6,64° 76° 111°

The relatively wide range of measured variables
in clinically interesting, since all the subjects had
normal occlusion. It suggests that in cases with nor-
mal occlusion the basal and dentobasal characteri-
stics can vary greatly. Correlation coefficients (r)
between the cephalometric variables are shown in
Table 2.

Table 2. Correaltion coefficients (r) between variables ML-
-NL, OL-ML and 1-ML

Tablica 2. Koeficijenti korelacija (r) izmedu varijabla ML-NL,
OL-ML and 1-ML

Cephalometric ML-NL OL-ML 1ML
variables
ML-NL 1.000
OL-ML 0.6004 1.000
1-ML -0.349 -0.524 1.000
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NL-ML OL-ML 1-ML
13 6 112
111
14 7 110
109
15 8 108
107
16 9 106
105
17 10 104
103
18 11 102
101
19 12 100
99
20 13 98
97
21 14 96
95
2 15 94
93

— — 23— — — — 16— — — — 92— —
91
24 17 90
89
25 18 88
87
26 19 86
] | 85
97 20 84
83
28 21 82
81
29 22 80
79
30 23 78
77
31 24 76
75
32 25 74

Figure 2. Graphic presentation of the correlations between va-
riables in the form of a frame

Slika 2.  Graficki prikaz korelacija izmedu varijabli u obliku
okvira

A graphic presentation of concordant correspon-
ding values was constructed on the basis of the cor-
relation between the variables (r = 0.60, r = -0.35
and r = -0.52) by means of regression analysis (Fi-
gure 2).

Graphic presentation of cephalometric values in
the form of a frame gives guidance for the position
of the lower incisors in relation to the mandibular
plane in subjects with different interbasal and oc-
clusal-mandibular angles. It can also indicate whet-

her the correlations between the variables are har-
monious. In the vertical middle of the frame the me-
an values of the variables have been listed on a ho-
rizontal line, and the upper and lower borders of the
frame determined by using values representing one
standard deviation.

A harmonious combination of variables would
not necessarily require the values to be on a perfec-
tly straight horizontal line, and certain deviations co-
uld be tolerated. If all values fall within the borders,
the combination of values considered more of less
harmonious.

Graphic presentation of cephalometric values can
give satisfactory guidance for the position the lower
incisors in relation to the mandibular plane in su-
bjects with different interbasal and occlusal-mandi-
bular angles.

Discussion and conclusions

The mean values of the cephalometric variables
were compared to those found by other authors.

In the investigated sample the mean value of the
interbasal angle (ML-NL) was 22.79°, what is simi-
lar to the values found by Hasund and Boe (6) 22°
on a sample of the Norwegian population.

On an Austrian sample Droschl (8) found a me-
an value of 23.2°, Segner (1) found 19.8° and for a
Finnish population the mean value was 24.2° (9).

On a sample of 67 untreated Germans Hasund
and Janson (10) found a mean angle of 19.5° in a
Taivan population Chang (11) found much higher
value 28.4°.

In the Croatian sample the mean value of the va-
riable 1-ML was 91.84.

Downs (3) found a mean angle of 91.4°, Broad-
bent (12) 89.5° and Corelius (13) 92.5°. Schwartz
(14) found a mean angle of 85.9°. The mean value
in a Finnish population was 95.1° (9).

In our sample the mean angle for the variable
OL-ML was 15.53°, which is almost identical to the
findings of Schwartz 15.6° (14). Solow (2) sugge-
sted a mean value of 17.32°, while Ross (15) sug-
gested a higher angle, 18.2°.

The great variety of mean values in different et-
hnic and population groups shows the importance
of assessing the norms for each population group.
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The inclination of the mandibular to the nasal li-
ne was to be significantly correlated to the inclina-
tion of the lower incisors to the mandibular line (r=
-0.349). Similar correlations have been demonstra-
ted by Solow (2) and Riger (16). This indicates that
in individuals with a high interbasal angle the lower
incisors would be retroinclined in relation the man-
dibular base and vice versa.

In their investigations Rak and Mureti¢ (17) Je-
natschkea (18), and Janson and Hasund (10) found
lower angles of the axial inclination of the lower in-
cisors to the mandibular line in individuals with high
interbasal angle compared to eugnathic patients. In
this case both variables were topographically rela-
ted to each other through the reference line ML.

Interbasal angle is also significantly correlated to
the inclination of the occlusal plane to the mandi-
bular plane (r = 0.60). Solow (2) found similar cor-
relation (r = 0.66).

Schudy (19) suggested that subjects with lower
occlusal-mandibular angle have lower incisors mo-
re protruded in relation to the mandibulary plane.
These findings are similar to those found in this
study. In conclusion, high interbasal angles are fol-
lowed by higher occlusal-mandibular angles and re-
troinclined lower incisors.

KEFALOMETRIJSKE NORME ZA ORIJENTACIJU POLOZAJA

DONJIH INCIZIVA

Sazetak

Analysing the correlations between the vertical
intermaxillary relations and dentition we can con-
clude that the inclination of the mandibular base will
be strongly correlated with the inclination of the oc-
clusal plane. Significant correlation was found bet-
ween the inclination of the occlusal plane to the
mandibular plane and the inclination of the lower
incisors to the mandibular plane (r= -0.524) This
suggests that the high angle between the occlusal
and mandibular line will be compensated by more
retroinclined lower incisors.

This study indicated that dentoalveolar compen-
satory machanism is able to achieve an “ideal” oc-
clusion even in cases with basal configuration qui-
te different from what is considered ideal, by chan-
ging the incisor inclination to compensate different
basal and vertical relationships.

Consequently, a wide range in the lower incisor
position must be expected in subjects with normal
occlusion.

The present study demonstrates that normal oc-
clusion is attained naturally in individual cases by
dentoalveolar compensation of the basal discrepan-
cy.
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Istrazivanje je poduzeto sa svrhom da se izradi graficki prikaz ke-
Jfalometrijskih vrijednosti koji bi omogucio $to bolju procjenu orijenta-
cije donjih sjekutica u odnosu prema mandibularnoj ravnini u osoba s
razli¢itim meduceljusnim i okluzo-mandibularnim kutevima. Uzorak se
sastojao od 80 osoba s normalnom okluzijom. Varijable ML-NL, OL-
-ML i 1-ML izmjerene su na latero-lateralnim rendgenogramima.

Znacajne korelacije pronadene su izmedu varijabli OL-ML i ML-
NL (r=0,60), ML-NL i 1-ML (r= -0,35) i 1-ML i OL-ML (r= -0,52).
Na temelju nadenih korelacija regresijskom je ras¢lambom napravljen

graficki prikaz harmonicnih korespondirajucih vrijednosti sa svrhom
da omogudi procjenu inklinacije donjih inciziva u razlicitih meduce-

ljusnih skeletnih odnosa.
Kljucne rijeci: kefalometrija, norme, incizivi
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