
RESUMEN
El objetivo del presente estudio fue analizar el desenvolvimien-
to del traspase horizontal y vertical durante la erupción de los
incisivos superiores permanentes. Se realizó un estudio de tipo
longitudinal en cuarenta y ocho modelos de yeso de 16
pacientes entre las edades de 6-13 años. Se encontró que el
traspase horizontal permaneció constante al comienzo de la

erupción de los incisivos centrales superiores permanentes
hasta la erupción de los caninos superiores; por otro lado el
traspase vertical aumentó después de la erupción de los inci-
sivos laterales superiores y se mantuvo constante con la
erupción de los caninos.

Palabras clave: erupción dentaria, oclusión dentaria.

ABSTRACT 
The purpose of this study was to analyze the overjet and over-
bite behavior during eruption of the upper permanent incisors.
Fourth-eight plaster casts of 16 patients from ages 6-13 years
were appraised longitudinally. It was found that the overjet
remains constant, starting at the eruption of the upper perma-

nent central incisors until eruption of the upper permanent
canine teeth, while the overbite increases after eruption of the
upper permanent lateral incisors and remains constant with
the eruption of the canine teeth.

Key words: tooth eruption, dental occlusion.
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INTRODUCTION

Throughout the development of occlusion, a partic-
ular relationship occurs between facial growth and
tooth eruption1. 
The superior incisors exhibit considerable aesthetic
and functional importance. In this context, impor-
tant factors are involved in the positioning of the
upper over the lower incisors, observed horizontal-
ly (overjet) and vertically (overbite)2,3.
Overjet is defined as the projection of the upper anteri-
or teeth over their antagonists in a horizontal direction
when the mandible is in central relation. Alternatively,
overbite is described as the projection of the upper
anterior teeth over the lower teeth in a vertical direc-
tion when posterior teeth are in central occlusion2,4.
Due to dental eruption dynamics, considerable alter-
ations are observed in the levels of overjet and
overbite. In the deciduous denture phase, the inci-
sors are more upright when compared with the
occlusion established in the permanent denture. In
the mixed denture, with the eruption of permanent
incisors, the overjet tends to increase. On the other
hand, in agreement with Molh et al.2, the overbite

can present a small increase or even a reduction in
the same phase. When the permanent denture is com-
plete, the literature establishes 1 - 3 mm as standard
parameters for both the overjet and the overbite.
Several studies have attempted to establish guidelines
to facilitate the diagnosis and the design of the treat-
ment plan of overjet and overbite. Cuoghi et al.5

studied the behavior of the central and lateral upper
incisors in the mesiodistal and labiolingual positions
during the eruptive process in three different phases.
The authors concluded that the upper permanent inci-
sors are more lingually positioned after the eruption of
the permanent lateral incisors and essentially remain
in this position after the upper canine teeth erupt. It
was also observed that the permanent upper incisors
retain the same inclination level from the eruption of
the central incisors to canine teeth eruption.
According to Moorres et al.6 , the deciduous denture
overbite can undergo changes or remain constant in the
transition to the permanent denture. The overbite alter-
ations are varied. Such discoveries serve as a reminder
that the overbite is determined not only by the inclina-
tion and anteroposterior position of the incisors, but



also by the influence of several factors. Among these
factors, the height of the alveolar processes, as well as
the facial vertical development. Moyers7 stated that
from the beginning of the mixed denture phase to the
establishment of the permanent denture, the overbite
mean increases smoothly and then decreases. Howev-
er, variations should be considered.
In 1987, Eberhart et al.8 showed an alteration rang-
ing between 0.1 mm and 0.2 mm in the overbite
level for each degree of the interincisors angle.
However, the authors emphasized that clinically,
the overbite modification cannot be exclusively
related with these parameters. 
Bishara et al.9 followed individuals during a 40 year
period, evaluating overbite modifications and
assessing their potential relation with changes in the
vertical face skeletal relationships. No significant
correlation was found between the overbite absolute
values and the skeletal vertical parameters for both
sexes. Overbite alterations are probably dependent

on simultaneous changes in the alveolar processes.
Additionally, overbite variations with age are diffi-
cult to predict based on the current initial level in
the deciduous or mixed dentures. On the other hand,
the evaluation of individual plots showed that males,
who initially had smaller overbites, maintained this
tendency during subsequent stages of development.
Within the context of the existing literature, the
study of overjet and overbite behavior within the
context of dental eruption dynamics, from the ini-
tial phase of mixed denture to the eruption of the
canine teeth, becomes relevant and contributory.
The purpose of this study was to evaluate/characterize
the overjet and overbite behavior during the eruption
phase of the anterior upper teeth.

MATERIALS AND METHODS 

Forty-eight plaster casts from patients with an age
range of 6 to 13 years were used for this study. The
patients attended the Department of Pediatric and
Community Dentistry, Discipline of Orthodontics,
School of Dentistry, São Paulo State University,
UNESP, Araçatuba - SP. The casts were selected
from patients that presented normal occlusion,
absence of poor oral habits, absence of dental anom-
alies and presence of all teeth, considering the age
and the phase of occlusion development. The select-
ed plaster casts were divided into three Groups: 
- Group I: casts with only the upper central perma-
nent incisors (Fig. 1);
- Group II: casts with the upper central and lateral
permanent incisors (Fig. 2);
- Group III: casts with the upper central and lateral
permanent incisors, including the upper canine teeth
(Fig. 3).
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Fig. 1: Group I: Casts with only the permanent upper incisors
erupted.

Fig. 2: Group II: Casts with the four permanent upper incisors
erupted.

Fig. 3: Group III: Casts with the four permanent upper inci-
sors and the canine teeth erupted.



To obtain the overbite and overjet values,
the casts were articulated in the position
of Maximum Habitual Intercuspidation
(MHI) observed clinically and registered
in wax. After stabilizing the casts in
occlusion and with the same registration
obtained in the patient’s MHI position,
the edge of the upper central incisors was
outlined on the labial surface of the lower
incisors. The overbite value was obtained
by measuring the vertical distance, in mil-
limeters, from this mark to the incisal
edge on the lower incisors’ labial surface
(Fig. 4). 
The overjet was obtained by measuring the
distance, in millimeters, between the labial
surface of the more anterior lower incisor
and the incisal edge of the more anterior
upper incisor. These measurements were
made using a caliper manufactured by
Mitutoyo with calibration certificate num-
ber 00106000 (Fig. 5).
It should be noted that a sample of 20 patients was ini-
tially selected. However, due to the discerning analysis
established by the methodology, 4 adolescents were
excluded, so that the sample’s final number was 16. 

RESULTS

After data collection, the mean and standard devia-
tion were obtained for each parameter. The mean

values obtained for the overjet were 2.9 mm,
3.3 mm, and 3.3 mm, respectively, for Groups I, II,
and III (Table 1). The values were submitted to an
analysis of variance. According to the variance
analysis for comparison, no statistically significant
difference was observed among the three studied
groups (Table 2). 
Regarding the overbite, the average values obtained
were 2.4 mm, 3.1 mm and 3.2 mm, respectively for
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Fig. 4: Overbite measurement using a digital caliper.

Table 1: Normal occlusion overjet parameters

Mean

2.984
3.320
3.345

Standard deviation

1.119
0.7887
0.7924

Minimum

1.85
2.475
2.275

Maximum

6.325
5.025
4.875

Groups

I
II
III

n

16
16
16

n = Number of subjects in the sample.

Table 2: Variance analysis for the comparison of overjet values

Degrees of Freedom

2

15

30

47

Sum of Squares

1.30

30.230

7.286

38.815

Mean Square

0.65

2.015

0.2429

F

2.676

p

0.0852

Variation font

Treatment
(among columns)

Individual
(among lines)

Random (Residues)

Total

p >0.05; statistically insignificant.

Fig. 5: Overjet measurement using digital caliper posterior prolongation.



Groups I, II and III (Table 3). The variance analysis
among the groups revealed a significant difference
at 0.1% (Table 4). Tukey’s test established statisti-
cally significant differences when Group I was
compared with Group II and when Group I was
compared with Group III (Table 5).

DISCUSSION 

The phase of mixed denture involves many occlusal
transformations that affect functional and aesthetic
aspects. The permanent upper incisor eruptions are
characterized by the lack of proportionality with the
face and physiologic alterations. This causes concern
in the youth and the parents who feel the need for
eventual dental positioning corrections. Even when
the anterior teeth are considered within the normal
range in certain growth phases of dentofacial devel-
opment, they might not be esthetically acceptable.
Within this context, the professional must base diag-
nosis on parameters related to the sequential position
of teeth throughout the different eruption movement
phases. Thus, the present study involved the assess-
ment of initial plaster casts of individuals with a mean

age of 6 years and the follow-up of their development
until the mean age of 13 years. Therefore, it was pos-
sible to evaluate the dynamics of incisor positioning
from their eruption to the complete establishment of
the occlusion with the eruption of permanent upper
canine teeth, that in normal conditions are the last
teeth to erupt in the upper arch2.
To observe the details of possible overbite and over-
jet variations, overbite and overjet were measured
in three phases: the phase with only the upper per-
manent incisors erupted (Group I), the phase with
the four permanent upper incisors erupted (Group
II), and the phase after the eruption of the perma-
nent upper canine teeth (Group III), allowing for a
longitudinal follow-up of the overbite and overjet. 
The knowledge of these factors becomes relevant,
considering that Moorres et al.6 in 1969 stated that
overbite alterations are varied. With the same rea-
soning, Moyers7 observed a small overbite increase
from the mixed denture phase to the permanent den-
ture. On the other hand, Bergersen10 demonstrated
that the overbite is intimately related with the pos-
terior teeth eruption.
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Table 3: Normal occlusion overbite parameters

Mean

2.40
3.19
3.21

Standard deviation

0.869
1.112
0.886

Minimum

0.95
1.70
2.10

Maximum

3.8
5.2
5.0

Groups

I
II
III

n

16
16
16

Table 5: Tukey’s test for the comparison of the overbite values

Difference among means

-0.7828
-0.8031
-0.02031

Statistical decision

I (A)
II (B)
III (B)

q

5.913
6.066
0.1534

p

P<0.001
P<0.001

NS

Groups

I x II
I x III
II x III

Table 4: Variance analysis for the comparison of overbite values

Degrees of Freedom

2

15

30

47

Sum of Squares

6.710

33.232

8.413

48.355

Mean Square

3.355

2.215

0.2804

F

11.965

p

0.0002

Source of variation

Treatment
(among columns)

Individual
(among lines)

Random (Residues)

Total

p<0.001; statistically significant at 0.1%.

q = 3.486; q values larger than 3.486 imply statistically significant differences.



Most of the authors determine that the
overjet does not present significant
changes from the mixed to the perma-
nent denture11,12,13. However, Hoffelder
et al.13 in 2002, observed that, in the
period of 6 to 9 years old, the overjet
increased 0.93 mm on average, with a
statistically significant difference.
In the current work, the overbite level
observed in the plaster casts showing the
eruption of only the permanent central
incisors (Group I) was 2.4 millimeters
on average. This value is equal to the
value found by Di Nicolo et al.14 in 2001,
when they analyzed the overbite level in
the mixed denture. On the other hand,
the overjet, in this phase (Group I),
exhibited a mean value of 2.9 mm, in
keeping with Molh et al.2 (1991).
The results obtained in Group II, with
the four permanent upper incisors
erupted, showed an average overbite
increase of 0.7mm, equivalent to an
average value of 3.1 mm. This overbite
value was significantly different to the
Group I value, when only the perma-
nent central incisors were erupted.
Regarding the overjet, a small increase
from Group I to Group II was observed, although this
difference did not reach statistical significance.
Regarding the dynamics of permanent central and lat-
eral incisor eruption, a significant increase in the
overbite was observed. Overjet showed minimal alter-
ations that were not statistically significant (Fig. 6).
The assessment of eruptive movements performed
in the present study demonstrated that the overbite
and overjet average values did not present signifi-
cant modifications between the phase with all
permanent incisors erupted (Group II) and even
after the eruption of the permanent upper canine
teeth (Group III). These results reveal that no sig-
nificant overbite and overjet modifications occur in
normal occlusions from the time of permanent
upper lateral incisor eruption until permanent upper
canine teeth eruption (Fig. 7).
Bergersen10 also obtained similar results, in a longitu-
dinal study of 60 individuals from 8 to 20 years of age.
Based on cephalometric x-rays, the overbite estab-
lished at approximately 8 years of age increases
through 12 years of age and decreases from 12 to 18
years of age. There are indications that the overbite
changes observed at different ages can be related to

teeth exfoliation and eruption. These changes include
an overbite increase during the change of deciduous
incisors and molars, at around 8 to 11 years of age. The
overbite remains constant from 11 to 12 years of age
when there is no dental change, while from 12 to 13
years of age, during the second molar eruption, there is
an overbite decrease. The overbite remains constant
again from 13 to 16 years of age, before the eruption of
the third molars, followed by another decrease around
19 years of age, during the third molar eruption.
The results of the present study also verified that the
overbite increases 0.7 mm, on average, after the erup-
tion of the permanent lateral incisors and remains
constant with the canine teeth eruption (Table 3). The
results obtained by Hoffelder et al.13 are in agreement
with the present findings which verified an increase,
permanence or decrease in overbite during the tran-
sition from mixed to permanent denture.
Ferreira15 emphasized that the permanent teeth are not
perpendicularly implanted in the alveolar processes,
as in the case of deciduous teeth. Instead, they have an
individual labio-lingual inclination. This inclination
enables the teeth to resist the functional stress on the
stomatognathic system, justifying the overbite and
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Fig. 6: Groups I, II and III overjet mean values.

Fig. 7: Groups I, II and III overbite mean values.



overbite increase, during the anterior upper teeth erup-
tion phase. The author also states that the canine teeth
and deciduous molars are substituted by their succes-
sors, without causing significant overjet alteration.
Di Nicolo, et al.14 evaluated the overbite develop-
ment during three different development periods
through a longitudinal sample composed of 90
patients. Five hundred and forty plaster casts were
analyzed during the phases of deciduous, mixed and
permanent dentures. None of the patients were sub-
mitted to any type of orthodontic treatment. The
overbite increased from the mixed to the permanent
denture, with average values of 1.42 mm, 2.32 mm
and 3.16 mm, for the deciduous, mixed and perma-
nent dentures, respectively. These results also show
that there is a general consensus among the authors
that overbite usually increases during the mixed and
permanent denture periods, while it decreases
slightly until the adult age.
In the present work, no significant alterations in the
overjet average values were found from the time of
the eruption of the central incisors to the canine teeth
eruption. Values increased by 0.3 mm from Group I
to Group II, by 0.02 mm from Group II to Group III,
and by 0.3 mm from Group I to Group III (Table 1). 
Similar results were found by Hoffelder et al.13, in a
study of the same age range (9 to 12 years). Those
authors found a 0.13 mm statistically insignificant

variation in the overjet average value. However, in
the same study, different results concerning the
overjet were found in the period between 6 and 9
years of age. Overjet varied a statistically signifi-
cant 0.93 mm on average, the largest variation
found among the ages. The overjet variation was
larger in this period due to the change from decidu-
ous to permanent incisors, the variation in the
inclination of the same incisors, and divergent alve-
olar growth. Bishara et al.11 also failed to observe
significant overjet changes when evaluating indi-
viduals from 5 to 15 years old.

CONCLUSIONS 

Employing the methods described herein, the pres-
ent data on upper incisor and canine teeth eruption
dynamics reveal the following: 
- The overjet, in Groups I, II and III did not present

statistically significant differences; 
- The overbite was significantly altered between

Groups I and II, and between Groups I and III.
Based on these findings we can conclude that: 

- The overjet remains constant, at around 3 millimeters,
from the eruption of the permanent central incisors to
the eruption of the permanent upper canine teeth; 

- The overbite increases after the eruption of the
permanent upper lateral incisors and remains con-
stant until canine teeth eruption.
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