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Objectives: To report epidemiological data on the prevalence of malocclusion in a group of
children admitted to a referral mouth-breathing otorhinolaryngological hospital center, and to
evaluate the association between upper airway obstruction and different dental malocclusions.
Methods: One thousand and two oral breathing children, with a mean age of 6.7 + 2.7, were
evaluated by a multidisciplinary team. The inter-arch relation was recorded in the sagittal,
vertical and transversal planes and the chi-square test was performed to evaluate associa-
tions between malocclusion and mouth breathing (airway obstruction due to enlarged ton-
sils or adenoids and/or allergic rhinitis).
Results: Tonsillar hypertrophy causing significant airway obstruction was detected in 41.3% of
this sample, adenoid hypertrophy in 54.1%, and allergic rhinitis in 68.1%. Open bite and class
II malocclusions were detected in approximately 30% of the children, and posterior crossbite
in 25%. More than half of the mouth-breathing children had a normal inter-arch relationship
in the sagittal (59.3%), vertical (53.0%) and transversal planes (75.1%). The chi-square analysis
detected a non-significant association between oral breathing and malocclusion.
Conclusions: Most of the evaluated oral breathing children presented a normal dental rela-
tionship in the vertical, transverse and sagittal planes. The association between Angle class
II, open bite and crossbite and type of nasal obstruction was not significant. (Rev Port Esto-
matol Med Dent Cir Maxilofac. 2017;58(4):199-204)
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Prevaléncia de ma-oclusao em criangas com obstrugao
das vias aéreas superiores

RESUMO
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Objetivos: Determinar a prevaléncia das ma-oclusdes dentdrias em criangas respiradoras
orais, bem como a sua associagdo com o tipo de obstrucdo das vias aéreas superiores.
Métodos: 1002 criancas respiradoras orais, com idade média de 6,7 + 2,7, foram avaliadas
num centro hospitalar por uma equipa multidisciplinar. A relacdo das arcadas dentérias no
sentido vertical, sagital e tranversal foi registada e o teste do qui-quadrado foi utilizada para
determinar a associagdo entre obstrucdo das vias aéreas superiores (por hipertrofia das
amigdalas ou dos adendides e/ou por rinite alérgica), e as mas-oclusoes.
Resultados: A hipertrofia das amigdalas esteve presente em 41,3%, a hipertrofia dos adenoi-
des em 54,1% e a rinite alérgica em 68,0% das criancgas avaliadas. As mé-oclusdes com
mordida aberta e classe II de Angle foram encontradas em aproximadamente 30% da amos-
tra, enquanto que a mordida cruzada posterior esteve presente em 25% das criancas. Mais
da metade das criangas respiradoras orais tinham uma relacao inter-arcadas normal no
plano sagital (59,3%), vertical (53,0%) e transversal (75,1%). A andlise estatistica ndo demons-
trou nenhuma associagdo significativa entre o tipo de obstrugdo respiratéria e as ma-oclu-
soes dentarias.
Conclusdes: A maioria das criancas com respiragdo oral apresentaram oclusao dentaria nor-
mal nos trés planos do espago avaliados. A associacao entre classe II de Angle, mordida
aberta e mordida cruzada posterior e o tipo de obstrucdo respiratéria nao foi significativa.
(Rev Port Estomatol Med Dent Cir Maxilofac. 2017;58(4):199-204)
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Introduction

For normal craniofacial growth to occur, a fine balance be-
tween stomatognathic functions, according to the genetic
and morphological patterns of each person, is essential.
Breathing is a vital function that occurs permanently, and
therefore oral breathing could have a deep impact on dento-
facial development.! Upper airway obstructions can change
the normal naso-respiratory function by restricting the air
flow passage, thus making oral breathing required for air to
reach the lungs.” Tonsils and adenoids hypertrophy, polyps,
allergies, recurrent infections and nasal deformities can
cause oral breathing, which in turn may lead to muscular,
postural and dentofacial changes. The association between
dentofacial abnormalities and breathing has been studied
since the mid-nineteenth century and is a subject of great in-
terest for pediatricians, otorhinolaryngologists, allergists, or-
thodontists, speech therapists, physiotherapists and other
health professionals dealing with patients’ growth.>”

A positive association has been found between upper air-
way obstruction and various forms of malocclusion or skeletal
problems.® Moss’s functional matrix theory® can be applied to
oral breathers based on the form-function relationship, since
nasal breathing impairments may change facial form, oral
musculature and soft tissues. In 1872, Tomes introduced the
concept of “adenoid facies” or long face syndrome to describe
typical dentofacial characteristics in oral breathers, such as

mouth opened without labial sealing at rest, short and hypo-
tonic upper lip, everted lower lip, short and underdeveloped
nose, more inferiorly and anteriorly positioned tongue, labial-
ly inclined upper incisors and allergic shiners.'®

Chronic oral breathers are expected to have maxillary atre-
sia, posterior crossbite, excessive vertical growth pattern, an-
terior open bite and class II malocclusion.!* Although these
classic features of oral breathers are fully described in the
literature, epidemiological studies have shown that typical
“adenoid facies” are not common in mouth-breathing children,
in whom, moreover, normal occlusal relationships are fre-
quently found.’?'* Some authors have even questioned the
association between the respiratory pattern and the dentofa-
cial morphology. Isolated skeletal features such as increased
lower anterior facial height and maxillary constriction have a
higher prevalence in oral breathers; however, contrary to what
would be expected, Angle class I is the most common occlu-
sion type, and not Angle class IL.7>16

The objective of this study was to report epidemiological
data on malocclusion prevalence among a group of children
consecutively referred to the mouth-breathing Ear Nose and
Throat Center in the Faculty of Medicine of the Federal Uni-
versity of Minas Gerais, Brazil. The hypothesis tested is that
there is an association between upper airway obstructions
caused by enlarged tonsils or adenoids and/or by allergic rhi-
nitis and the presence of sagittal, transversal and vertical mal-
occlusions.



REV PORT ESTOMATOL MED DENT CIR MAXILOFAC . 2017;58(4):199-204

201

Materials and methods

The present cross-sectional observational study was devel-
oped at the Oral Respiratory Outpatient Center of the Hospi-
tal das Clinicas in the Federal University of Minas Gerais,
Brazil, and was approved by its Ethics Committee. One thou-
sand and two patients consecutively admitted to the Center
from November 2002 to December 2015 enrolled the study.
All patients had been referred by pediatricians and primary
care physicians due to a mouth-breathing problem and were
evaluated by a multidisciplinary team (otorhinolaryngolo-
gists, pediatric allergists, orthodontists, speech therapists
and physiotherapists) in the same day. The patients’ clinical
history included oral breathing complaints for at least three
months, an open-mouth posture during the day and/or the
night, and snoring and sleep apnea in some cases. Oral
breathing was confirmed in the presence of at least one of
the following airway pathologies: obstructive tonsillar hy-
perplasia, obstructive adenoidal hyperplasia and allergic
rhinitis. The children who were not diagnosed with obstruc-
tion caused by one of these conditions were classified as
functional mouth breathers.”

The clinical examination was complemented with a fiber
nasopharyngoscopy using a 3.2-mm flexible nasopharyn-
go-laryngoscope (Machida ENT-30PIII). Through clinical exam-
ination and fiber nasopharyngoscopy, the patients’ upper
airways were classified as non-obstructed or obstructed. Up-
per airway obstruction was diagnosed when 75% or more of
the nasopharynx was occupied by adenoids and/or when ton-
sils were classified with grades III or IV according to the cri-
teria of Brodsky and Kock.' The diagnosis of allergic rhinitis
was performed by allergological assessment, which included
a structured medical interview and a physical examination
using the standard volar forearm skin prick method for the
common aeroallergens.'®

A team of orthodontists, who were previously calibrated,
performed the dental clinical examination. Vertical relation-
ships were classified as normal, as anterior deep bite when
more than half of the lower incisors were overlapped by the
incisal edges of the upper incisors or as anterior open bite
when no overbite was observed, regardless of the amount can
be removed. In the transversal plane, the relationship was
classified as normal, as posterior crossbite without a man-
dibular functional shift or as posterior crossbite with a man-
dibular functional shift. In the sagittal plane, the occlusion
was classified as normal, as class I malocclusion, as class II
malocclusion or as class III malocclusion. In deciduous and
mixed dentitions, a class I dental relationship was considered
when the upper deciduous canine cuspid was set between
the lower deciduous canine and the first deciduous molar.
Syndromic children and children with permanent dentition
were excluded.

Statistical analysis was performed with the SPSS software,
version 12.0. The independent ear nose and throat (ENT) vari-
ables were the grade of tonsils and adenoids obstruction and
the presence of allergic rhinitis. The dependent variables were
class II, anterior open bite and posterior crossbite. Descriptive
statistics and bivariate analysis were performed with the chi-
square test, with a significance level of p < 0.05.

Results

The mean age of the 1002 children enrolled in the study was 6.7
+ 2.7 years, ranging from 1.4 to 12.9 years. The original sample
lacked some data, which lead to a final number different from
the total number of observed subjects. Table 1 shows the preva-
lence of the studied variables according to gender. There were
no statistically significant differences between boys and girls.
According to Table 1, 58.3% (n=516) of children were in the mixed
dentition, and 41.7% (n=369) were in the deciduous dentition. In
the sagittal plane, class I malocclusion was the most frequently
found condition in boys (46.7%) and girls (48.5%), followed by
class II malocclusion (30.8% in the entire sample). More than
half of the oral breathing sample presented a normal relation-
ship between upper and lower jaws in the sagittal (59.3%, n=548),
transversal (75.1%, n=699) and vertical (53.0%, n=488) planes.
Tonsil obstruction grades III and IV were found in 41.3% of the
children, adenoid obstruction equal to or higher than 75% was
found in 54.1%, and allergic rhinitis was found in 68.0%.

Table 2 shows the prevalence of different variables stud-
ied, according to deciduous or mixed dentition. Tonsillar hy-

Table 1. Prevalence of dental and ear nose and throat
findings according to gender

Males Females Total

Variables
n % n % n %

Stage of development (n=885)
Deciduous dentition 219 43.2 150 39.7 369 41.7
Mixed dentition 288 56.8 228 60.3 516 583
Total 507 100.0 378 100.0 885 100.0

Sagittal relationship (n=923)

Normal 63 119 47 119 110 11.9
Class I malocclusion 247 46.7 191 485 438 474
Class Il malocclusion 163 30.8 121 30.7 284 30.8
Class III malocclusion 56 10.6 35 89 91 99

Total 529 100.0 394 100.0 923 100.0

Vertical relationship (n=921)

Normal 281 529 207 53.1 488 53.0
Deep bite 82 155 55 14.1 137 149
Open bite 168 31.6 128 32.8 29 32.1

Total 531 100.0 390 100.0 921 100.0

Transversal relationship (n=931)

Normal 416 780 283 71.1 699 751
Posterior crossbite w/o shift 76 143 67 16.8 143 154
Posterior crossbite w/ shift 41 7.7 48 121 89 95

Total 533 100.0 398 100.0 931 100.0

Tonsils status (n=990)
Grades 0,1, 11 348 61.5 233 55.0 581 58.7
Grades III, IV 218 38.5 191 45.0 409 413
Total 566 100.0 424 100.0 990 100.0

Adenoid obstruction status (n=942)
<75% 269 49.6 163 40.8 432 459
>75% 273 504 237 59.2 510 54.1
Total 542 100.0 400 100.0 942 100.0

Rhinitis (n=870)
Yes 349 704 243 65.0 592 68.0
No 147 29.6 131 35.0 278 32.0
Total 496 100.0 374 100.0 870 100.0

Number of children (n) and prevalence given in percentage (n/N X100)
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Table 2. Prevalence of dental and ear nose and throat
findings by deciduous and mixed dentition

Variables Deciduous Mixed
n % n %

Sagittal relationship (n=867)

Normal 58 16.3 50 9.8

Class I malocclusion 159 447 250  48.9

Class II malocclusion 110  43.0 159 31.1

Class III malocclusion 29 8.1 52 10.2
Vertical relationship (n=864)

Normal 172 47.5 283 56.4

Deep bite 59 16.3 69 13.7

Open bite 131 36.2 150 29.9
Transversal relationship (n=874)

Normal 283 78.4 382 74.5

Posterior crossbite w/o shift 40 11.1 88 17.1

Posterior crossbite w/ shift 38 10.5 43 8.4

Tonsils status (n=874)

Grades 0, 1, II 172 46.6 330 65.3

Grades III, IV 197 53.4 175 34.7
Adenoid obstruction status (n=832)

<75% 111 32.0 257 53.0

>75% 236 68.0 228 47.0
Rhinitis (n=778)

Yes 187 57.0 333 74.0

No 141 43.0 117 26.0

Number of children (n) and prevalence given in percentage (n/N X100%)

perplasia was more prevalent (53.4%) in the children in de-
ciduous dentition than in the ones in mixed dentition (34.7%).
The opposite was verified for rhinitis, with more cases in
mixed (74.0%) than in deciduous dentition (57.0%). Posterior
crossbite with and without a functional shift, anterior open
bite and class Il malocclusion were found in similar percent-
ages in children in deciduous and mixed dentitions.

The chi-square test (Table 3) showed no association between
type of obstruction (tonsils, adenoids and rhinitis) and the differ-
ent types of malocclusion - class I, open bite and crossbite (p>0.05).

Discussion

Although the literature has been showing interest on the
impact of oral breathing in growth and dentofacial develop-
ment for many years, many questions remain unanswered
regarding the real meaning of nasal obstruction as an etio-
logical factor for malocclusion. Classic cephalometric stud-
ies have associated upper airway obstruction with skeletal
and dentofacial deviations from the norm, but there are few
clinical evaluations on these patients’ occlusion.®??

Cross-sectional studies, even the ones with a large sample
as this here presented, have some limitations that need to be
addressed. In this study, although children were supposed to
be submitted to evaluation by the whole professional team at
the first appointment, sometimes that was not possible. For
example, the diagnosis of allergic rhinitis was not made in the
first appointment in some cases due to antihistamine use or
airway infections, and patients did not show up on recall.
Therefore, some data was missing from the original 1002 pa-
tients. All non-syndromic children, in both deciduous and
mixed dentition, who were consecutively referred and diag-
nosed as mouth breathers enrolled the present study and,
therefore, the age range was wide. There was no information
available on the onset of oral respiration, sucking habits, and,
due to radiation issues, lateral x-rays were not available to
differentiate skeletal from dental malocclusions.

Some studies representing the general population, and not
only the mouth breathers, can be found in the literature. In the
present sample with nasal obstruction, the prevalence of class
II malocclusion was 43.0% in the children in deciduous denti-
tion and 31.1% in the ones in mixed dentition. These numbers
differ from other studies made in Brazil by Tomita et al.?*> and
Sadakyio et al.,>* which showed a class II prevalence between
6% and 20% in pre-school children. The higher prevalence of
class II malocclusion in the mouth breathers in mixed denti-
tion comparing to those in deciduous dentition can be ex-
plained either by the longer influence of the mouth-breathing
problem or simply by the transition to mixed dentition, which
could naturally result in class II canine in some cases. More
epidemiological studies on the sagittal relationship during the

Table 3. Bivariate analyses, using the chi-square test, between the obstructive causes for mouth breathing (independent

variables) and class II, anterior open bite and posterior crossbite (dependent variables)

Class II malocclusion

Variables (n=290)

Posterior crossbite
(n=230)

Anterior open bite
(n=282)

Tonsil and/or adenoid obstruction

Yes (n=602) 197 (32.7%) 189 (31.4%) 153 (25.4%)
No 314 320 364
p=0.824 p=0.264 p=0.751
Only rhinitis
Yes (n=520) 70 (13.5%) 71 (13.6%) 65 (12.5%)
No 161 162 170
p=0.719 p=0.574 p=0.322
No obstruction cause diagnosed
Yes (n=69) 23 (33.3%) 22 (31.9%) 12 (17.4%)
No 42 44 43
p=0.800 p=0.604 p=0.800

Number of children (n) and prevalence given in percentage (n/N X100%)
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transition to mixed dentition stages would be helpful in test-
ing these hypotheses.

The prevalence of open bite in the mouth-breathing sam-
ple, including children both in the deciduous and mixed den-
titions, was 32.5% (Table 2). This percentage is in agreement
with the prevalence of open bite in the general Brazilian chil-
dren population, described as between 20.6% and 46.3%.%32>?7
On the other hand, the prevalence of open bite reported in
some reference articles that analyzed only children in mixed
dentition was lower than in our study (12.0% and 20.1%).28-3°
Environmental factors such as non-nutritious sucking habits
and mouth breathing act as secondary causes of anterior open
bite. However, during mixed and permanent dentitions, these
sucking habits decline in the general population, and this fact
could explain the discrepant results.

Posterior crossbite was more prevalent in the children in
mixed dentition (25.5%) than deciduous dentition (21.6%).
Transversal dental relationships, although guided by individ-
ual facial genotype, can be greatly changed by deleterious en-
vironmental factors, and one can expect a higher prevalence
of transversal problems as growth occurs. In general, our sam-
ple showed 23.9% of crossbite malocclusion. Previous studies
showed a wide variation (8% to 22%) in the presence of cross-
bite in the general population.3!

Although class II malocclusions (30.8%), anterior open
bites (32.1%) and posterior crossbites (24.9%) in the present
sample of mouth breathers were high, more than half of
children showed a normal inter-arch relationship on the
sagittal (59.3%), transversal (75.1%) and vertical (53.0%)
planes (Table 1). Epigenetic factors such as oral habits or
mouth breathing can act as contributive agents but other
determinant factors, like heredity, should be involved in
malocclusion development.

There were no associations between different types of mal-
occlusion and adenoid or tonsil obstruction, with or without
allergic rhinitis, in the mouth breathers studied. Malocclusion
development is probably related to individual genetic suscep-
tibility, even though some authors have reached different con-
clusions.'®32-3% One limitation of this study was the absence of
a cephalometric analysis, thus not allowing the evaluation of
skeletal problems. On the other hand, a strong point of the
present study was the large number of mouth-breathing pa-
tients evaluated, which helped obtain valid epidemiological
data. Since no associations were found between upper airway
obstruction or allergic rhinitis and dental malocclusions, with-
in the limitations of this study, mouth-breathing problems
cannot be considered as determinant factors in the develop-
ment of dental problems.

Conclusions

In the present sample, 30.8% of the mouth-breathing children
presented class II malocclusion, 32.1% presented anterior
open bite and 24.9% posterior crossbite. No association was
found between the type of obstruction (tonsils, adenoids and
rhinitis) and the different malocclusions. More than half of
the children presented a normal inter-arch relationship in the
sagittal, transversal and vertical dimensions.
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