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Sagittal and vertical aspects of Class Il
division 1 subjects according to the
respiratory pattern

Laura de Castro Cabrera!, Luciana Borges Retamoso?, Raul Magnoler Sampaio Mei®, Orlando Tanaka*

Introduction: The teeth position, specially maxillary and mandibular incisors, in relation to basal bone and surround-
ing soft tissues must be considered in the elaboration of diagnosis, treatment planning and execution to obtain align-

ment, leveling, intercuspation, facial balance and harmony with stability of results.

Objectives: To evaluate the modifications in the positioning of incisors in individuals with Angle Class II, division 1
malocclusion in two distinct moments of dentocraniofacial development, with mean interval of 2 years and 5 months.

Methods: The measures were obtained by means of lateral cephalograms of 40 individuals, being 23 nasal breathers (NB)
and 17 mouth breathers (MB). The analyzed measures were overjet, overbite, UCI-NA, LCI-NB, UCL.NA, LCL.NB,
UCLSN, LCI.GoGn, UCILLCI, ANB, GoGn.SN, and OccPlL.SN. Statistical analysis (2-way repeated-measures
ANOVA) was applied to verify intergroups differences.

Results: Overjet, UCI-NA, LCI-NB, ANB, GoGn.SN, and OccPl.SN demonstrated statistically significant differ-
ence (p < 0.05) when observed the moment or the respiratory method.

Conclusion: There is alteration in the positioning of incisors during growth with interference of the respiratory pattern.
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INTRODUCTION

Overbite is the vertical trespass and overjet is the
horizontal trespass, which suffer significant altera-
tions during development of dentition, from initial
mixed dentition to permanent occlusion.'® Overbite
is correlated to other measures that indicate facial
dimensions, such as mandibular plane and occlusal
plane angles. Overjet usually is a reflex of the antero-
posterior skeletal relation,® and it is sensible to the
atypical function of lips and tongue. On the devel-
opment of Class II and III malocclusions, these den-
tal measurements tend to adapt to abnormal skeletal
relations. The position of maxillary and mandibular
incisors, the relation between both and to the sur-
rounding tissues, are important characteristics in the
diagnosis, execution and stability of the treatment.
The measures related to positioning of incisors aftect
the balance and harmony of facial profile. Due to its
importance, since the introduction of craniometry,
the position of mandibular incisor on sagittal plane
became a precious tool to assess a malocclusion.”” The
determination of positioning of maxillary and man-
dibular incisor is part of most cephalometric analysis.*
Downs® and Riedel" advocated specific values for the
position of mandibular incisor, however, other val-
ues were suggested and used to predict the stability
of the treatment results.?*?2¢ The maxillary incisors
perform an important role because they provide the
inclination for protrusive mandibular movement.?
Also, the position and specially the axial inclination
of maxillary and mandibular incisors, are determina-
tive on facial esthetics, as incisors with increased axial
inclinations, create protruded lips and, many times,
absence of passive lip seal. The orthodontic treatment
is frequently performed during adolescence, between
10 and 16 years of age.” Consequently, the evaluation
of incisors positioning, its relation to adjacent struc-
tures, overjet and overbite during this period may
provide information and contribute to the elabora-
tion of diagnosis, planning, treatment and assessment
of the post treatment stability. Thus, this work aims
to assess the alterations on the position of maxillary
and mandibular incisors in individuals with Angle
Class II malocclusion,division 1, in two distinct mo-
ments of the dentocraniofacial development, with
mean interval of 2 years and 5 months according to
respiratory pattern.
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MATERIAL AND METHODS

To perform this research it was used lateral cephalo-
grams of 40 individuals with Angle Class II division 1
malocclusion, where 23 were nasal breathers (NB) and
17 mouth breathers (MB), aged between 10 years and
9 months and 14 years (T), and between 13 years and
4 months and 16 years and 6 months (T,). The classifi-
cation of respiratory pattern was done according to pro-
tocol described by Wieler et al,”” which includes clinical
evaluation of lip seal performed by dental surgeon, sur-
vey answered by the parents regarding respiratory habits,
otorhinolaryngological assessment and speech evalua-
tion. From these evaluations it was assigned scores and
weighting for each evaluation, creating an index to clas-
sify the individual’s predominant respiratory pattern. On
each cephalogram it was fixed a sheet of acetate paper,
50 um thick and 18 ¢m high x 17 cm wide. The cepha-
lograms were traced with mechanical pencil Pentel P203
and graphite 2B, 0,3 mm of diameter, considering the
interesting anatomic structures, and only on the left side,
by a single operator, in a darkened room, being the only
source of light the one from the negatoscope. The linear
measures were performed with a single ruler with preci-
sion of 0.5 mm, and the angular measures with a protrac-
tor, precision of 0.5 degrees. The used angular and linear
measures were the following, showed in Figure 1:

1. Overjet: Distance from vestibular surface of
mandibular central incisor to palatine surface of
maxillary central incisor, in millimeters.

2. Overbite: Distance, in millimeters, that the
maxillary central incisor trespass the mandibular
central incisor.

3. UCI-NA: Distance, in millimeters, from the
vestibular surface of maxillary central incisor to
the NA line.

4. LCI-NB: Distance, in millimeters, from the
vestibular surface of mandibular central incisor
to the NB line.

5. UCLNA: Angle, measured in degrees, formed
by the intersection of the long axis of maxillary
central incisor and the NA line.

6. LCILNB: Angle, measured in degrees, formed
by the intersection of the long axis of mandibu-
lar central incisor and the NB line.

7. UCLSN: Angle, measured in degrees, formed
by the intersection of the long axis of maxillary
central incisor and the SN line.
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Figure 1 - Linear and angular measurements used.

8. LCIL.GoGn: Angle, measured in degrees, formed
by the intersection of the long axis of mandibu-
lar central incisor and the mandibular plane.

9. UCILLCI: Angle, measured in degrees, formed
by the intersection of the long axis of maxillary
central incisor and the long axis of mandibular
central incisor.

10. ANB: Difference, measured in degrees, be-
tween the angles SNA and SNB, determines the
position of the maxilla and mandible in the an-
teroposterior direction.

11. GoGn.SN: Angle, measured in degrees, that de-

termines the facial pattern in vertical direction.

12. OccPLSN: Angle, measured in degrees, that de-

termines the inclination of occlusal plane in rela-
tion to SN line.

STUDY'S REPRODUCIBILITY ERROR

To evaluate the reproducibility error, it was ran-
domly selected 30 teleradiographs and a single opera-
tor performed the cephalometric evaluation for the
second time, with interval of 30 days. It was calculat-
ed the systematic error® between the two evaluations

Sagittal and vertical aspects of Class Il division 1 subjects according to the respiratory pattern

32

and it was observed that, for all the studied measures,
this did not exceed 3%, thus obtaining reliability for
all obtained data.

RESULTS

The statistical analysis was performed using the Sta-
tistical Package for the Social Science 15.0 for Windows
(SPSS, Inc., Chicago, IL, USA). The verification of nor-
mality was performed through Kolmogorov-Smirnov
test, at significance level of 0.05. Once it was found the
normal distribution, the verification of existence or ab-
sence of difference between the means (Table 1) of the
two types of breathers for each one of the two moments,
was performed with the aid of ANOVA with two crite-
ria for classification, with repeated measures.

When ANOVA demonstrated that there was a sta-
tistically significant difterence (p < 0.05) between the
mean values of overjet, UCI-NA, LCI-NB, ANB,
GoGn.SN and OccPLSN according to moment or re-
spiratory pattern, it was used Tukey’s HSD test of mul-
tiple comparison to identify which groups were difter-
ent from one another (Table 2).

DISCUSSION

The results of the present work showed that there
were alterations on the measures related to positioning
of incisors according to moments and respiratory pat-
tern, agreeing with Ceylan et al.* It was observed re-
duction of the overjet from T, to T, in both analyzed
groups of individuals (nasal and mouth breathers). This
behavior occurs because of the mandibular growth that
tends to reduce the facial convexity and the overjet, ac-
cording to proved studies by Ceylan et al.* Besides, the
modification in the positioning of incisors may also have
caused the reduction of overjet, for the measure LCI-NB
increased in larger proportion than the UCI-NA. An-
other factor to be considered, is the reduction of the oc-
clusal plane, probably caused by the counterclockwise
rotation of the mandible, and consequently reduction
of overjet. It is emphasized that the respiratory pattern
affected this measure, since mouth breathers present
greater overjet than nasal breathers, according to Mocel-
lin® and Ricketts,'® who point the respiratory pattern as
an etiologic factor for malocclusions. Generally, mouth
breathing patients tend to present a protruded maxilla
and maxillary atresia, consequence of the alteration on
the tongue position, which becomes lower, breaking the
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Table 1 - Mean and standard deviation of linear and angular measures.
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MEASURE (c]:{e]V] n MEAN S.D. MEASURE GROUP n MEAN S.D.
NB T, 23 421 214 NB T, 23 75.96 518
Over NBT, 23 374 177 UCLSN NBT, 23 74.96 553
verjet .
g MB T, 17 5.35 1.86 MBT, 17 7571 582
MBT, 17 5 17 MBT, 17 74.59 5.29
NB T, 23 3.26 218 NB T, 23 98.78 423
NBT, 23 3.35 17 NB T, 23 99.09 433
Overbite LCIL.GoGn
MB T, 17 315 2.26 MB T, 17 99.29 481
MBT, 17 3.38 198 MBT, 17 9953 552
NBT, 23 528 166 NB T, 23 1257 75
UCINA NBT, 23 585 1.84 el NBT, 23 124.61 759
MBT, 17 5.56 1.69 ' MBT, 17 12141 644
MBT, 17 571 193 MBT, 17 120.82 7.35
NB T, 23 561 18 NB T, 23 448 2.19
N NB T, 23 6.13 153 e NBT, 23 4 2.15
MB T, 17 6.97 175 MB T, 17 594 1.68
MBT, 17 715 182 MBT, 17 5.24 156
NB T, 23 22.22 478 NB T, 23 31.83 51
UCILNA NBT, 23 22.83 527 o NBT, 23 307 5.09
. oGn.
MBT, 17 22.88 6.5 MBT, 17 34.71 4.04
MBT, 17 23.82 643 MBT, 17 3371 457
NB T, 23 28.09 4.94 NB T, 23 1648 4.83
I NB T, 23 2787 488 CeeFIS NB T, 23 14.83 521
. ccPL
MB T, 17 29.59 4.09 MB T, 17 19.12 2.26
MBT, 17 29.76 552 MBT, 17 1753 221
Table 2 - Mean, standard deviation and p value for the variables.
MEASURE GROUP n MEAN S.D. intra and Intergroups difference
NB T, 23 421 2.14 NS
NBT 23 374 177 *NBT, XMBT
Overjet : ‘ !
MBT, 17 535 1.86 *NBT,XMBT,
MBT, 17 5 1.7 NS
NB T, 23 528 166 *NBT,XNBT,
Vel NB T, 23 5.85 184 *NBT,XNBT,
MBT, 17 5.56 169 NS
MBT, 17 571 193 NS
NB T, 23 561 18 *NBT,XNBT, *NBT XMBT,
NGB NBT, 23 6.13 153 *NBT,XNBT,
MBT, 17 6.97 175 NS
MBT, 17 715 1.82 *NBT,XMBT,
NB T, 23 448 219 NS
NB T, 23 4 2.15 **NBT,XMBT,
ANB
MBT, 17 594 168 **NBT,XMBT,
MBT, 17 524 156 NS
NB T, 23 3183 51 **NB T, XNBT,
—— NBT, 23 307 5.09 *NB T, XNBT,
oGn.
MBT, 17 3471 4.04 NS
MBT, 17 33.71 457 NS
NB T, 23 1648 483 NB T, XNBT,
NB T, 23 14.83 521 ***NB T, XNB T, ***NB T, X MB T,
OccPLSN
MBT, 17 19.12 2.26 ***NB T, X MB T,
MBT, 17 1753 2.21 NS

NOTE: Significance level for Tukey HSD multiple comparisons *p < 0.05; **p < 0.03; ***p < 0.01.
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balance with the buccinator muscle. It was verified an
increase of the linear measures UCI-NA and LCI-NB
from 10 to 16 years of age, which may be related to pro-
jection of maxillary and mandibular incisors, agreeing
with Bishara.? On the other hand, Forsberg’ observed
verticalization of the incisors with facial growth. In this
research, the measurement LCI-NB presented an in-
crease proportionally larger than UCI-NA, explained as
a way to camouflage the Class II skeletal relation. It is
suggested that the alteration observed in the positioning
of incisors can also be explained by the action of tongue
muscles. However, Baydas et al' did not observe statis-
tically significant difference in the positioning of these
teeth during growth. From analysis of the ANB angle
it was verified that there was a reduction on the differ-
ence between maxillary and mandibular bone bases in
the sagittal plane, which seems to be directly related to
mandibular growth and overjet alterations. The fact that
the linear measurements related to the positioning of the
mandibular incisor increases in larger proportion than
the maxillary incisor may have caused the reduction on
ANB. The respiratory pattern affected this result, where
mouth breathers presented a larger ANB, disagreeing
with the results of Frasson et al." It is suggested that the
decline on the tongue rest position, affected the maxil-
lary growth, according to Subtelny® nasal breathing is
essential for a correct growth and development of the
craniofacial complex. However, Jakobsone et al'? advo-
cate that the respiratory pattern does not affect the soft
tissue profile, and that such changes depend of the cra-
niocervical posture and age of the patients. The angu-
lar measurement GoGn.SN presented a reduction from
initial to final moment. It is concluded that this reduc-
tion can be related to counterclockwise mandibular ro-
tation, as consequent reduction of overjet and ANB, as
occurred in this work. The facial growth pattern is also
responsible for alterations in this measure, for individu-
als with tendency to horizontal growth, will present a re-
duced GoGn.SN, and individuals with vertical growth,
an increased GoGn.SN. As all patients were in growth
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stage, the difference can be explained by a genetic hori-
zontal growth pattern disagreeing with results of Lessa
et al,™
these measures. Likewise, the measure OccPL.SN also

which did not observe significant differences on

reduced, due to reduction on the inclination of occlu-
sal plane, consequence of the change on positioning of
maxillary and mandibular incisors and the mandibular
rotation. This measurement was affected by the respira-
tory pattern, according to Lessa et al,'* mouth breath-
ers present greater mandibular inclination and vertical
growth pattern. This work obtained statistically signifi-
cant differences in the positioning of incisors in indi-
viduals with distinct respiratory patterns, agreeing with
results by Spinelli.! Thus, the mouth breathing affected
growth of some facial structures, causing a mandibular
rotation down and backwards, in relation to the palate;
and reduction of angle formed by intersection of man-
dibular plane with nasal plane.” According to litera-
ture, there is correlation between alterations caused by
mouth breathing and the occlusion,” fact also verified
in this work. It is assumed that alterations occurred on
measures were consequence of genetic growth pattern,
for with aging there 1s a tendency of the facial profile to
become relatively more straight® associated to environ-
mental factors, especially the respiratory method. How-
ever, this result disagree with Gwynne-Evans and Bal-
lard;"" Tomer and Harvold,? which indicated that mus-
cle patterns and skeletal growth are genetically defined
and, therefore, the individual characteristics, favorable
or not, are inherited and little influenced by the altera-
tions on respiratory pattern. Therefore, the alterations
in positioning of incisors and the individual’s respiratory
pattern must be considered on the diagnosis, elaboration
of treatment plan and execution of treatment in indi-
viduals in growth stage.

CONCLUSION

It is concluded that there was alteration in the posi-
tioning of incisors and overjet, during growth and with
interference on the respiratory pattern.
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