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RESUMO

Objetivos: Testar as hipoteses nulas de que nao ha diferencas nas dimensdes dos
arcos dentérios de criancas respiradoras orais (MB) e respiradoras nasais (NB) bem
como das alteragBes dimensionais dos arcos dentarios de criangas respiradoras
orais adeno-/tonsilectomizadas (T&A) em comparacdo com criancas respiradoras
orais ndo operadas (CG), durante o estagio pré-puberal. Além disso, teve o
proposito de estudar a correlacdo entre o tipo facial e as alteracdes dimensionais
dos arcos dentarios dos grupos T&A, CG e NB. Métodos: A amostra inclui 49
criancas MB com obstrucdo severa das vias aéreas superiores e com indicacao para
correcdo cirdrgica (média de idade 6,1 anos) e 46 NB (média de idade 7,8 anos).
Vinte e quatro das 49 criancas MB foram adeno-/tonsilectomizadas e compuseram o
grupo T&A. As 25 criangas que permaneceram com respiracdo oral durante um
periodo de 1 ano devido a lentiddo do Sistema Publico de Saude em efetivar as
cirurgias compuseram o subgrupo controle (CG). Modelos de estudo iniciais (T°) e
apos 1 ano (T%) foram mensurados em relacdo & profundidade do palato, distancia
intercaninos e intermolares, comprimento e perimetro dos arcos maxilar e
mandibular. Radiografias cefalométricas laterais, obtidas em T° e T*, permitiram a
mensuracao da inclinacdo do plano mandibular bem como do estagio de maturacao
das vértebras cervicais. Resultados: Todas as criancas encontraram-se no estagio
pré-puberal (CS1 ou CS2) em T° e T*. Diferencas estatisticamente significante foram
observadas em T° entre MB e NB em relacdo & profundidade do palato, distancia
intercaninos mandibular, distancia intermolares mandibulares e comprimento do arco
mandibular (p <0.05). Ndo houve diferencas estatisticamente significantes entre T&A
e CG em T% e T*. O grupo CG mostrou menos ganho na distancia intermolar que o
grupo T&A em T° para T'. A profundidade do palato, comprimento e perimetro do
arco maxilar aumentaram significativamente em CG, mas ndo em T&A. Nenhuma
diferenca estatistica foi encontrada entre T&A e CG em T*. Nenhuma correlacao foi
encontrada entre SNGoGn e variaveis do arco dentario nos grupos T&A, CG e NB.
Conclusbes: A hipotese nula foi rejeitada. As dimensdes dos arcos dentarios das

criangas respiradoras orais foram diferentes das respiradoras nasais. Um ano apoés a



normalizagdo do padrdo respiratorio, criangas adeno-/tonsilectomizadas
apresentaram um padrdo de desenvolvimento do arco dentario. Entretanto, tais
mudancas ndo trouxeram dimensdes estatisticamente diferentes entre T&A e CG
apos um ano. Nenhuma correlagéo foi encontrada entre o tipo facial e as dimensées

dos arcos dentarios dos grupos NB, T&A e CG.

Palavras chave: Respiracdo bucal. Adenoidectomia. Tonsilectomia. Arco dental.

Ma-ocluséo.



ABSTRACT

Objective: To test the null hypothesis that 1) the dental arch dimensional changes of
adeno-/tonsillectomized children (T&A) is similar to those observed in untreated
mouth-breathing controls (CG); 2) there is no correlation between facial type at
baseline and the dental arch dimensional changes following surgical normalization of
the mode of breathing; 3) there is no difference in the dental arch dimensions of MB
and nasal-breathing (NB). Methods: The sample included 49 severely obstructed MB
and 46 NB. Twenty four out of the 49 MB children were adeno-/tonsillectomized and
composed the T&A subgroup. The 25 children whose MB pattern was unchanged
along the 1-year period composed the control subgroup (CG). The dental casts of all
groups were evaluated at baseline (T°. The T&A and CG subgroups were re-
examined 1 year later (T') to determine the palatal depth and the maxillary and
mandibular arch width, length and perimeter. All children were in prepubertal stage
(CS1 - CS2) at T? and T*.The cephalometric facial type was evaluated at T°. Results:
At T°, MB facial type was significantly different (p<0.000) than NB (SNGoGn,
38.1°+4.04° for MB vs. 32.5°+2.64° for NB). There were statistically significant
differences (p<0.05) between the MB and NB regarding the palatal depth, mandibular
arch width and length. No statistically significant differences were observed between
T&A and CG at T° The untreated children (CG) showed less maxillary intermolar
width gain than T&A from T° to T . Palatal vault increased significantly in CG but not
in T&A. Maxillary arch length and perimeter increased significantly in CG, but not in
T&A children. No correlation was found between the facial type at T° and arch
dimensional changes in T&A and CG. Conclusions: The null hypothesis was rejected.
T&A had a statistically different pattern of arch development in comparison to
untreated controls. No correlation was found between facial type at baseline and
dental arch changes following adeno-/tonsillectomy. The MB showed a deeper
palatal vault, a larger mandibular intercanine and intermolar width, and a larger

mandibular arch length in comparison with NB.

Keywords: Mouth breathing. Adenoidectomy. Tonsillectomy. Dental arch.

Malocclusion.
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1 INTRODUCAO

Esta dissertacao, intitulada “Alteragdes dimensionais nos arcos dentéarios e
sua relagdo com o tipo facial apos adeno-/tonsilectomia”, é parte dos requisitos para
obtencao do titulo de Mestre em Ortodontia pela Universidade Catélica de Minas
Gerais (PUC Minas).

A investigacdo aqui apresentada se enquadra na linha de pesquisa
“Crescimento e desenvolvimento do complexo craniofacial. Aspectos de relevancia
clinica” do Colegiado de Po6s-Graduacdo da PUC Minas, e foi desenvolvido em
parceria com o Ambulatério do Respirador Oral do Hospital das Clinicas (AROHC)
do Departamento de Oftalmologia e Otorrinolaringologia da Universidade Federal de
Minas Gerais dentro do Projeto de Pesquisa denominado “Estudo das Alteracdes
Otorrinolaringoldgicas, Fonoaudioldgicas, Alergologicas, Ortoddnticas e Posturais do
Respirador Oral”. Tal pesquisa teve as suas atividades iniciadas em novembro de
2002, e o projeto foi aprovado pelo Comité de Etica e Pesquisa e Ensino da UFMG
(COEP-UFMG) com o parecer ETIC 291/03.

A proposta priméria do Ambulatério do Respirador Oral € a abordagem
integral de criancas respiradoras orais. Apds a anamnese completa, conduzida por
otorrinolaringologistas, as criancas sao submetidas ao exame clinico e
complementar por profissionais das areas de Otorrinolaringologia, Alergologia,
Ortodontia, Fisioterapia e Fonoaudiologia visando diagnosticar, de maneira
interdisciplinar, os fatores etiolégicos da disfuncdo respiratéria e fornecer
orientacdes terapéuticas e o encaminhamento, quando necessario.

Ao longo de quase dez anos de atividades, o grupo ja atendeu 876 criancas
com idade entre 2 e 12 anos com queixa principal de respiracdo oral. Assim, este
Servico acumula um banco de dados singular e que se destina a pesquisas
cientificas nas areas meédicas e afins. Os dados utilizados neste estudo dos
pacientes respiradores orais sédo oriundos deste acervo.

Os modelos de gesso dos pacientes respiradores nasais sao oriundos de
uma coorte em desenvolvimento no Curso de Ortodontia da PUC Minas, sob a
responsabilidade do professor Tarcisio Junqueira Pereira, onde criangas com padrédo

de normalidade oclusal e funcional durante a fase de dentadura decidua tém sido
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acompanhadas anualmente ha 10 anos. Tal estudo recebeu aprovacdo do COEP,
da Pontificia Universidade Catodlica de Minas Gerais, sob o0 processo de numero
2001/03.

De acordo com as normas vigentes na PUC Minas esta dissertacdo gerou o
artigo “Dental arch dimensional changes and its relationship to facial type following
adeno-/tonsillectomy”, que foi formatado para submissdo a revista International
Journal of Paediatric Dentistry (Qualis Al).

Além da inclusdo deste artigo, propriamente dito, serdo apresentados
detalhes metodoldgicos complementares a aqueles discorridos no artigo, bem como

consideracdes finais com a finalidade de contribuir para estudos futuros nesta area.

1.1 Estado da arte

A associacao entre deformidades dentofaciais e a respiracdo oral tem sido
feita ha décadas (LINDER-AROSON, 1979; LOFSTRAND-TIDESTROM et al., 1999;
MATTAR et. al., 2012).

A hipertrofia dos tecidos linféides, adendide e amigdalas, em criancas podem
acarretar muitas vezes em obstrucdo da nasofaringe e consequentemente mudanca
no padrdo respiratorio de nasal para oral, o que exerce grande influéncia no
crescimento e desenvolvimento do complexo craniofacial (GUNGORA, 2009).

Acredita-se que as adaptacdes funcionais neuromusculares e posturais
craniocervical e mandibular, resultante apos a instalacdo de um padréo respiratorio
oral sdo responsaveis, em parte, por um crescimento sagital, vertical e transversal
maxilo-mandibular anormal (HARVOLD, 1981; PIRILA-PARKKINEN, et al., 2009;
GUNGORA, 2009).

Estudos prévios indicam que diante da necessidade de manter a boca aberta,
a musculatura elevadora da mandibula exerce uma pressdo palatina excessiva
sobre os dentes maxilares posteriores, enquanto a lingua exerce uma pressao
vestibular reduzida sobre tais dentes (BRESOLIN et al., 1983; HULTCRANTZ et al.,
1991).

Entretanto, devido ao seu posicionamento baixo exerce pressao na superficie
lingual dos dentes mandibulares (PROFFIT, 1995; VALERA et al., 2003). De forma
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simultanea, o uso reduzido da cavidade nasal determina menor estimulo para o
crescimento vertical, consequentemente diminui o abaixamento palatino (ENLOW,
1993; VALERA et al., 2003). Assim, as discrepancias transversais interarcos sao
mais prevalentes em respiradores orais do que na populagdo em geral,
independentemente do estdgio de desenvolvimento da oclusao (SOUKI et al., 2009).

Existem indicios de que ap6s a adeno-/tonsilectomia, o padrdo de
crescimento dentofacial, avaliado cefalometricamente, adquira um comportamento
semelhante ao de pacientes com respiragéo nasal (SOUKI et al., 2010; MATTAR et
al., 2011). Entretanto, apesar do continuo interesse neste assunto, mais estudos
longitudinais sdo necessarios para avaliar as alteracbes dimensionais dos arcos
dentarios apos a cirurgia de normalizacdo do padrdo respiratério nasal em criancas

pré-puberes.

Desta forma, o objetivo deste estudo foi testar trés hipoteses:

a) ndo h& diferengca nas dimensdes dos arcos dentarios de criancas
respiradoras orais (MB) e criancas respiradoras nasais (NB).

b) apdés um ano de acompanhamento ndo ha diferenca nas alteracdes das
dimensbes nos arcos dentarios de criancas respiradoras orais
submetidas a adeno-/tonsilectomia (T&A) em comparagdo com um grupo
controle de criangas respiradoras orais ndo operadas (CG).

c) investigar a correlagdo entre o tipo facial das criancas e as alteracdes

dimensionais do arco dentério entre os grupos T&A, CG e NB.
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2 OBJETIVOS

2.1 Objetivo geral

Avaliar a influéncia da respiragdo oral cronica na morfologia dos arcos

dentarios medida pela largura, comprimento, perimetro e altura (profundidade

palatina), bem como o impacto da adeno-/tonsilectomia e do tipo facial sobre tais

medidas, em criancas durante o estagio pré-puberal.

2.2 Objetivos especificos

a)

b)

d)

f)

avaliar a dimensédo dos arcos dentario maxilar e mandibular de criancas
respiradoras orais e nasais em T°;

avaliar a dimenséo dos arcos dentarios maxilar e mandibular de criancas
respiradoras orais adeno-/tonsilectomizadas e criancas nao operadas
em T°;

avaliar a dimensédo dos arcos dentario maxilar e mandibular de criancas
respiradoras orais adeno-/tonsilectomizadas e criancas nao operadas
em T

comparar as alteracdes das dimensdes dos arcos dentérios entre T° e
T* nos grupos T&A e CG;

avaliar o tipo facial (SNGoGn) em criancas respiradoras orais e nasais;
avaliar a correlacdo entre o tipo facial (SNGoGn) e as dimensfes dos

arcos dentarios entre os grupos T&A, CG e NB em T°.
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3 MATERIAL E METODOS

Esse estudo foi submetido e aprovado pelo Comité de Etica para Pesquisa
em Humanos da Pontificia Universidade Catélica de Minas Gerais (PUC Minas) sob
o0 numero CAAE 05284912.8.0000.5137 (Anexo A).

3.1 Amostra

A amostra deste estudo consiste em modelos ortodonticos de estudo em
gesso dos arcos dentérios e radiografias laterais obtidos em T° e apés 1 ano de
acompanhamento (T') de criancas entre 3 e 12 anos de idade. Quarenta e nove
eram MB (média de 6,2 anos de idade + 1,7 em T° e 46 eram MB (média de 5,9
anos de idade + 1,3 em T°) (Figura 1).

As documentacdes das criancas MB sdo provenientes do banco de dados do
Ambulatério do Respirador Oral do Hospital das Clinicas da Universidade Federal de
Minas Gerais (AROHC) e participaram de estudos prévios aprovados pelo Comité de
Etica em Pesquisa da UFMG, sob o nimero ETIC 488, em 2006 (Anexo B).

As documentacfes das criangas com padrdo respiratorio nasal sdo oriundas
do banco de dados coletado para um estudo prévio (MENDLOVITZ; SIQUEIRA,
2006) do Curso de Mestrado em Odontologia da PUC Minas, aprovado pelo Comité
de Etica para Pesquisa em Humanos da PUC Minas sob o processo de nimero
2001/03.
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Figura 1 — Fluxograma do processo de amostragem.

. . - Criancas respiradoras
Criancas respiradoras orais p
|
v ¥
Com indicaciio cirirgica e e
(MB) n=49 Sem indicacao ciriirgica
Cirurgia autorizada (SUS) Cirurgia nao autorizada (SUS)
T&A CG . NB
n=24 n=25 Excluidas da amostra n=46

Fonte: Préprio autor.

3.1.1 Criangas respiradoras orais

No AROHC, os pacientes com a queixa principal de respiracdo oral séo
sistematicamente avaliados em um mesmo momento por uma equipe multidisciplinar
composta por otorrinolaringologistas, alergologistas e ortodontistas. Dentre as
criangas atendidas entre os anos de 2006 a 2010 neste servigo foram selecionados
os dados de 49 para comporem a amostra de criancas MB ap0s a aplicacdo de uma

série de critérios de inclusdo e exclusao.

3.1.1.1 Critérios de incluséo

Para serem incluidas no grupo de respiradoras orais, as criancas deveriam:

a) estar nas fases de dentaduras deciduas ou mistas;

b) ser portadoras de padrao oclusal de Classe | ou Classe II;

c) estar na faixa etaria entre 3 e 12 anos;

d) possuir modelos de estudo em gesso inicial e apés 1 ano com

qualidade adequada para as medicoes;



31

e) apresentar exames otorrinolaringologicos e alergolégico quando da sua
entrada no AROHC disponiveis para a consulta,

f) ter o diagndstico de hiperplasia adenoamigdaliana obstrutiva (Adendide
= 75% elou Amigdalas = Grau 3 e 4).

g)apresentar ficha de anamnese completa, incluindo o histérico funcional.

3.1.1.2 Critérios de exclusao

Para serem incluidas no grupo de respiradoras orais, as criangas deveriam:

a)

b)

d)

estar nas fases de dentadura decidua incompleta (em formacédo) e
permanente;

ser portadoras de padréao oclusal de Classe lll;

ter idade inferior a 3 anos ou superior a 12;

nao possuir modelos de estudo em gesso antes e ap06s 1 ano da T&A
disponiveis ou de qualidade insuficiente para o exame;

nao apresentar exames otorrinolaringologicos e alergologico, quando da

sua entrada no AROHC, disponiveis para a analise.

3.1.2 Criangas respiradoras nasais

O grupo composto por criancas respiradoras nasais foram selecionadas da

amostra de um estudo de crescimento da PUC Minas e apresentavam uma oclusdo

normal com padrédo dentério de Classe I.

3.1.2.1 Critérios de inclusao

Para serem incluidas no grupo de respiradoras nasais, as criancas deveriam:

a) estar nas fases de dentaduras decidua ou mista;
b) ser portadoras de padréo oclusal de classe I;

c) estar na faixa etaria entre 3 e 12 anos;
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d) possuir modelos de estudo em gesso inicial e apés 1 ano com

qualidade adequada para as medicoes.

3.1.2.2 Critérios de exclusao

a) estar nas fases de dentadura decidua incompleta (em formacao) e
permanente;

b) ser portadora de padrdo oclusal de classe Il ou IlI;

c) ter idade inferior a 3 anos ou superior a 12;

d) ndo possui modelos de estudo em gesso inicial e ap6s 1 ano com

qualidade adequada para as medicdes.

3.1.3 Grupos de estudo

Da amostra de 49 criancas MB, 24 criancas (62,5% do género masculino)
foram submetidas a adeno-/tonsilectomia e alocadas no grupo T&A. As 25 criangas
(68% do sexo masculino) que permaneceram obstruidas ao longo de um ano
formaram o grupo controle (CG). As criancas que permaneceram obstruidas durante
um ano ficaram aguardando a autorizacdo do Sistema Unico da Satde (SUS) para
realizar o procedimento cirdrgico. Na época da coleta da amostra 2006 — 2010, a
liberacdo cirargica para este tipo de procedimento demorava mais de um ano,
devido a alta demanda e baixa capacidade resolutiva por parte do servico de saude.

O grupo de NB se refere as 46 criancas (45,6% do género masculino) com
padréo respiratério normal, portadores de um padrao oclusal de Classe | dentario
(Figura 2).
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Figura 2 — Fluxograma dos grupos de estudo.

Amostra Total
Il=| 95
v v
Respirador Oral (MB) vs.1 Respirador Nasal (NB) Te
n=49 - n=46

v v

T&A vs.2 CcG To
n=24 n=25

vs.3 vs.3

T&A vs.4 oG T

n=24 n=25

Fonte: Proprio autor.
3.2 Método de registro

Foram utilizados os modelos ortodénticos iniciais (T°) de todas as 95
criancas envolvidas. Em T* foram feitas as medi¢cdes dos modelos dos pacientes
T&A e CG. As medic¢Oes foram realizadas diretamente sobre os modelos de estudo
com um paquimetro digital (Cen-Tech 4” Digital Caliper, model 47256, Pittsburgh)
com preciséao de 0,001 mm.

Os pontos foram identificados e mensurados por um Unico examinador. Para
diminuir o erro acidental e melhorar a confiabilidade, todas as varidveis foram
medidas trés vezes consecutivas e a média foi obtida. O coeficiente de correlagédo

entre as trés mensuragdes foi superior a 0,96 para todas as variaveis.
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3.3 Anélise de modelo

As dimensdes dos arcos dentario maxilar e mandibular mensuradas foram a
largura do arco (disténcia intercaninos e intermolares), comprimento e perimetro do

arco dentario e a profundidade do palato.

3.3.1 Distancia intercaninos maxilar e mandibular

Distancia entre o ponto médio gengival lingual das coroas dos caninos
superiores e inferiores. Nao foi utilizada como referéncia a ponta da cuspide dos
caninos deciduos devido a atricdo e a inclinacdo dentaria que estes dentes

apresentam ao longo do tempo.

3.3.2 Distancia intermolares maxilar e mandibular

Distancia entre os segundos molares deciduos direito e esquerdo, medida
no centro da fossa central (WARREN; BISHARA, 2002).

3.3.3 Comprimento do arco dentario maxilar e mandibular

Comprimento do arco dentério, a partir do ponto médio entre 0s incisivos
centrais perpendicularmente até a linha que tangencia a superficie distal dos

segundos molares deciduos direito e esquerdo, nos dois arcos dentarios.

3.3.4 Perimetro do arco dentario maxilar e mandibular

Perimetro do arco dentario, medido do segundo molar deciduo até o seu
homadlogo contralateral com uso de um fio de ago revestido. A medida foi realizada
a partir da superficie mais distal do segundo molar deciduo, na porcdo média
vestibulo-lingual dos dentes posteriores. Nos caninos, pela ponta da cuspide e na
regido dos incisivos sobre a borda incisal. A mensuracao foi feita com o paquimetro

apos a retificacdo do fio.
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3.3.5 Profundidade do palato

Profundidade do palato, medida através do paquimetro do ponto mais
profundo do palato perpendicularmente até uma linha virtual que toca as pontas das
cuspides mesiolinguais dos segundos molares deciduos (WARREN; BISHARA,
2002).

3.4 Radiografia cefalométrica lateral

Radiografias cefalométricas laterais foram obtidas em T° e T e foram
realizadas em um mesmo servico radiolégico. Baseado no estagio de maturacao das
vértebras cervicais C2, C3 e C4, todas as criancas apresentaram-se no estagio de
maturacdo CS1 ou CS2 durante todo o periodo da investigagéao.

A inclinacdo do plano mandibular (SNGoGn) foi usada para indicar o tipo

facial das criancas em T°.

3.5 Anélise de erro

Para determinar os erros na identificacdo dos pontos no modelo de estudo,
52 modelos de gesso escolhidos aleatoriamente tiveram suas medidas mensuradas
pelo mesmo examinador apds um intervalo de um més para analise dos erros
aleatorio e sistematico.

O erro aleatério foi medido pela equacédo de Dahlberg (HOUSTON, 1983) e
variou entre 0,03 mm e 0,05 mm para as medidas lineares.

O erro sistematico foi avaliado através do teste t pareado (p<0,05) e as

mensuracdes ndo excederam 0,02 mm.
3.6 Andlise estatistica
As medidas realizadas nos modelos de estudo foram submetidas a andlise

exploratoria dos dados, teste de adesédo a distribuicdo normal, homocedasticidade e

testes estatisticos para determinar média, mediana, desvio padrdo, quartis, erro
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padréo estimado dos principais fatores e indicacdo de significAncia. O nivel de
significancia foi fixado em 5%.

Os dados foram analisados estatisticamente utilizando o software SPSS
versao 12.0 (SPSS Inc., Chicago, IL, USA). Os testes Kolmogorov-Smirnov e Levene
demonstraram que os dados atenderam aos pressupostos de normalidade e
homocedasticidade, respectivamente. Para as amostras independentes foram

utilizados o teste-t e o teste-t pareado com nivel de significancia 5%.
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Summary

Objective: To investigate the dental arch changes and its relationship to morphogenetic facial
type following adeno-/tonsillectomy in prepubertal children.

Methods: The sample included 49 prepubertal severely obstructed mouth-breathing (MB) and
46 prepubertal nasal-breathing (NB). Twenty four out of the 49 MB were adeno-
[tonsillectomized and composed the T&A subgroup. The 25 children whose MB pattern was
unchanged along the 1-year period composed the control subgroup (CG). The dental casts of
all groups were evaluated at baseline (T°). The T&A and CG subgroups were re-examined 1
year later (T') to determine the palatal depth and the maxillary and mandibular arch width,

length and perimeter. The cephalometric facial type was evaluated at T°.

Results: MB facial type was significantly different (p<0.000) from NB at T°. The MB showed
a deeper palatal vault, a larger mandibular width, and a larger mandibular arch length in
comparison with NB. No statistically significant differences were observed between T&A and
CG at T°. The untreated children (CG) showed less maxillary intermolar width gain than T&A
from T to T*. Palatal vault increased significantly in CG but not in T&A. Maxillary arch
length and perimeter increased significantly in CG, but not in T&A. No correlation was found

between the facial type at T° and arch dimensional changes in T&A and CG.

Conclusions: T&A had a statistically different pattern of arch development in comparison to
untreated controls. No correlation was found between facial type at baseline and dental arch
changes following adeno-/tonsillectomy. MB dental arch dimensions are different from NB.
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Introduction

The association between mouth breathing (MB) and facial morphology impairment is quite
old *>. Previous animal * ° and clinical ®*° studies have provided evidence of the role of MB
in dentofacial abnormal growth. The data showed that adaptive changes will happen in both
maxillary and mandibular dental arch form and size in response to alterations in head,
mandibular and tongue position. The alterations in the dental arch dimension, such as deep
palatal vault #"®*! decreased intercanine and molar distances **? and changes in the position

6,12,13

of the incisors , are expected to follow the change in the mode of respiration from nasal

to oral. Although such assumption has a strong physiopathology theoretical basis, some
controversy still exist if MB is associated to dental arch deformities ***°; the impact of
surgical normalization of the breathing mode on the dental arch development; and what is the

co-participation of morphogenetic facial type in dental arch dimensions ***'.

The literature has suggested that normalization of the mode of respiration conducts children to
a dentofacial growth similar to nasal breathing controls ®"°. It is well accepted that the early
removal of upper airway obstructive tissues, during prepubertal stage of development,
promotes a better change to a balanced facial growth %8, However, cohort studies have not
found differences in the dental arch morphology of adeno-/tonsillectomized (T&A) young
children 88 suggesting that the relation between MB and dental arch dimensional changes
is not easily predictable. Those studies either had a nasal breathing (NB) control group *® or
a small sample of MB control group 2*°. A longitudinal study with an untreated MB control

group would help understand what happens within children dental arches under the influence

of MB and T&A.
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Considering that occlusal traits are associated with the mode of breathing, but also with facial

morphogenetic type #1°

the purpose of this 1-year cohort was to test, during prepubertal
stage, the null hypothesis that 1) the dental arch dimensional changes of T&A is similar to
those observed in untreated mouth-breathing controls (CG); 2) there is no correlation between
facial type at baseline and the dental arch dimensional changes following surgical

normalization of the mode of breathing; 3) there is no difference in the dental arch dimensions

of MB and NB children.

Material and methods

Sample

The study protocol was approved by the Ethics Committee of the Federal University of Minas
Gerais, Brazil (protocol no. ETIC 488/06) and of the Pontifical Catholic University of Minas
Gerais, Brazil (protocol no. CAAE 05284912.8.0000.5137). Informed written consent was

obtained from the parents before the subjects entered the study.

The sample involved dental casts of 95 prepubertal children (49 MB and 46 NB), aged 3 to 12
years. The mean age at T° was 6.2 (SD 1.7) in the MB (male 65.3%) and 5.9 (SD 1.3) in the
NB (male 45.6%). The exclusion criteria were as follow: cervical vertebrae maturation
method status indicating pubertal or post-pubertal status; history of previous
orthodontic/orthopaedic treatments; any cleft lip and palate; and history of a persistent
sucking habit at the beginning of the study. Moreover, their parents were questioned about the
children’s medical history to exclude any subject with chronic mouth breathing, permanent
snoring and tonsillectomy or adenoidectomy. Nasal breathers with obvious hyperplasia of the
tonsils and adenoids on cephalometric film were excluded from further analysis.

The NB was selected from a growth study sample at the Pontifical Catholic University of
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Minas Gerais, Brazil (Ethics Committee CAAE 2001/03) and had a normo-occlusion Class |
dental pattern. The MB was selected from a larger project, which was undertaken to
investigate the influence of mouth breathing on dentofacial growth. These children were
consecutively referred by paediatricians or primary care physicians to the Outpatient Clinic
for Mouth-Breathers at the Federal University of Minas Gerais, with the chief complaint of
mouth breathing. They were systematically evaluated in a single visit by a multidisciplinary
team comprised of otorhinolaryngologists (ENTS), allergists and orthodontists. Based on the
clinical and endoscopic ENT examinations performed by two of the authors in the first
consultation, mouth breathing was confirmed, and the nasopharyngeal obstruction by
adenoidal tissue was classified into three categories: mild (<50%), moderate (50%-75%) and
severe (>80%). Palatine tonsil hypertrophy was classified according to the criteria of Brodsky
and Koch *°. Only severely obstructed children (nasopharynx obstruction >80% and/or tonsils
Brodsky and Kock’s grades 3 or 4) with an ENT surgery indication were included in the

present investigation.

All of those children were on the waiting list for authorization from the municipal health
service, which, at the time of the sample collection (2006 — 2010), generally took more than
one year for the ENT surgical approval due to the high demand and low absorptive capacity.
Twenty four, out of 49 MB children, who had T&A performed were then followed for 1-year
and composed the T&A subgroup. Twenty five MB children who had not surgery authorized
along the 1-year observational period composed the untreated control subgroup (CG). Fig. 1

presents a flowchart of the sampling process.
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Dental arch measurements

Study casts were taken from all 95 children at baseline (T°) and from T&A and CG children
1-year after (T%). Nine dental arch dimension measurements, illustrated in Fig. 2 (maxillary
and mandibular intercanine width, intermolar width, dental arch length, dental arch perimeter

and palatal depth) were registered by one examiner.

In order to reduce the effect of accidental errors and improve reliability, the mean of three
consecutive measurements, which were accepted only if they differed by less than 0.5 mm,
was used for the calculations. The correlation coefficient (r) between the three measurements

was greater than 0.96 for all variables.

The definition of each measurement is as follow: 1) Maxillary and mandibular intercanine
width: the distance (mm) between the most cervical lingual portion of the upper and lower
right and left primary cuspid. The landmarks were placed at the gingival margin of the teeth
on the assumption that the measurement is not affected by attrition or mal position of the
teeth; 2) Maxillary and mandibular intermolar width: the distance (mm) between the central
fossae of the right and left primary second molars in the upper and lower arches; 3) Maxillary
and mandibular dental arch length: the distance (mm) between the central incisors midpoint
and the tangent line to the distal surface of right and left primary second molars in the upper
and lower arches. The dental arch length denotes the sagittal dimension of the dental arch
from most anterior reference point to the posterior surface. 4) Maxillary and mandibular
dental arch perimeter: the contour of the dental arch (mm) measured from the distal surface of
the left primary second molar to the distal surface of the right second primary molar passing
over the central fossae of the primary molars, tip of the primary of cuspid and incisal edge of

incisors. The dental arch perimeter denotes the shape of the dental arch. 5) Palatal depth:
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measured from the deepest point in the palate to a line connecting the mesiolingual tips of the
primary second molars cusps. To be recorded, the tip of a digital caliper was inserted into the

carved groove of a 1.74 mm thickness wood tongue depressor, as showed in Figure 2.

Digital caliper (Cen-Tech 4” Digital Caliper, model 47256, Pittsburgh, USA), accurate to
0.001 mm, were used in the measurements. The evaluations were done at baseline (T°) and

repeated at 1 year follow-up (T*).

Lateral cephalometric radiograph

Lateral cephalometric radiographs were taken for all children at T and T* Based on the
morphologic aspect of cervical vertebrae C2, C3 and C4, the cervical vertebrae maturation
stage was evaluated *°. All 95 children were in prepubertal CS1 or CS2 stage of maturation
during the investigation period, despite the chronological age differences between groups. The
inclination of the mandibular plane (SNGoGn) was used to indicate each children facial type

at T°.

Error analysis

To determine errors in the dental arch measurements, 52 randomly selected dental casts were
remeasured by the same examiner after an interval of at least one month. Random error was
calculated using Dahlberg's equation®. Systematic error (bias) was assessed using the paired

t-test, for p<0.05.
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Statistical analysis

The data were analyzed statistically using SPSS version 12.0 (SPSS Inc., Chicago, IL, USA).
Significance level was set at 5%. The Kolmogorov-Smirnov and Levene tests demonstrated
the accomplishment of the supposition of normality and homoscedasticity, respectively, and
thus independent sample t-test and paired-sample t test were used. Pearson’s correlation
analysis was performed to assess the univariate correlations between morphogenetic facial
type and changes in dental arch dimension in T&A and CG. Strength of association between

variables to be considered moderate to strong was set at r=0.5.

Results

The systematic error in the measurements did not exceed 0.02 mm and was thus considered to
be of no further importance. The random error ranged between 0.03 mm and 0.05 mm for the
linear measurements. There were no statistically significant differences between the two

measurements.

Four out of the 9 measurements (Fig. 2) at T° showed differences between MB and NB.
Statistically significant differences (p<0.05) were observed between the MB and NB
regarding the palatal depth (MB 14.60mm vs. NB 13.87mm), mandibular intercanine width
(MB 18.45mm vs. NB 17.62mm), mandibular second molar width (MB 35.61mm vs. NB
34.32mm) and mandibular dental arch length (MB 22.28mm vs. NB 23.38mm) (Table 1).
When MB was stratified in two groups, no statistically significant differences were found

between T&A and CG at T° (Table 2).
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Maxillary intermolar arch width increased significantly following breathing normalization

Table 3 shows the measurements at T° and T* for T&A and CG as well as the paired t-test
comparison within group differences. The maxillary transverse dimension of T&A children
(intercanine and inter second molar width) increased significantly from T° to T* (p<0.05).
However, the CG also showed a statistically significant increase in the intercanine width. The

posterior transverse dimension in the CG increased, but without statistical significance.

Palatal vault, maxillary arch length and perimeter increased in untreated children
Palatal vault increased significantly in CG (CG 14.81mm to 15.18mm vs. T&A 14.40mm to
14.50mm). Maxillary arch length and perimeter increased significantly in CG, but not in T&A

children (Table 3).

Mandibular arch perimeter and second molar width increased in untreated children

Mandibular arch length changes between T° and T* did not show statistically significant
differences either in T&A or CG. However, the increase in the mandibular arch perimeter and
second molar width was significant in CG, but not in T&A group. Mandibular intercanine

width showed statistically significant increased in T&A and CG groups (Table 3).

Adeno-/tonsillectomy dental arch measurements were similar in T&A and CG after 1 year
follow-up
Table 3 also presents the independent t-test comparison between T&A and CG at T1. No

statistically significant difference was found for any measurements.
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No correlation was found between facial type at baseline and dental arch changes following
adeno-/tonsillectomy

Table 4 shows that the strength of association between facial type at T° and dental arch
dimensional changes in T&A and CG is small (r < 0.5) and that, except to palatal depth in

CG, the correlation coefficients were very highly different from zero (p >0.05).

Discussion

Previous studies have demonstrated that MB children commonly have smaller arch width and
length, a greater palatal depth, and a craniofacial growth disharmony & ° 172122 oyr MB
group presented shorter mandibular arch length, deeper palatal vault, and larger mandibular
width. We studied, along one-year follow up, if T&A children have similar dimensional arch
changes in comparison to untreated controls. The results demonstrated that untreated patients
showed increased palatal depth, less maxillary intermolar width gain, and a greater maxillary
arch length and perimeter. Furthermore, it was found no correlation between children’s
morphogenetic facial type at baseline and dental arch dimensional changes after surgical

normalization of the mode of breathing, in comparison to untreated controls.

In our severely obstructed MB sample, 75% of them had a palatal depth higher than the NB
mean measurement. Previous studies also observed deep palatal vault in MB children " *°.
The palatal depth increase might be intuitively explained by the decrease growth rate of the
transverse dimension of maxillary arch 2, as well as the nasal cavity hypofunctionality =.
Moreover, the group of children whose persistent obstruction was maintained along the one
year observational period (CG) showed less maxillary intermolar width gain than those

submitted to surgical normalization of respiration (T&A), as well as a higher palatal depth

development.
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At baseline, the mandible width was enlarged in MB in comparison to NB. Such mandibular
arch expansion might be explained by increased positive tongue pressure on the lingual aspect
of the posterior teeth, following its lowered position to allow airflow thru the oral cavity, as
postulated by some studies **. Furthermore, non-genetic factors explain most of the variations

in dental arch measurements ** 1722,

The MB maxillary and mandibular perimeter and arch length are similar to NB, exception to
the mandibular arch length which is shorter. Our data corroborates such previous described
findings '® % In MB, the extension of the head, the tongue overpassing the lower incisors
border and the increased lower lip pressure on the buccal surface of lower incisors may
retrocline these teeth, partially explaining the shortening of arch length 2*. Our investigation
did not evaluate the incisors inclination; therefore such inferences over the arch length are

only a hypothesis.

Our findings are contrary to a recent study *® that did not find differences in the pattern of
maxillary transverse growth following surgery. In our sample, 1-year following T&A, the
primary second molar width increase was 0.4 mm, contrasting to 0.11 mm/year in the CG.
One year follow up might be not enough time for conclusions and long-term investigation is
needed. However, it is clear that the airway obstruction relief in children made some influence
in the arch development during the first year after the change from mouth to nasal breathing.
Such transverse growth is similar to that described previously ° where 0.6 mm was found 1-
year postoperatively. Despite this diminished maxillary arch transverse growth trend in

obstructed children, the maxillary width of MB and NB was still similar at T*.
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At T°, T&A arch measurements were similar to CG. After 1-year of surgical normalization of
the mode of respiration (T%), no difference was observed between the two groups. However,
the paired comparison between the T* and T° readings showed differences that deserve a
discussion, because it indicates the growth trend. Maxillary and mandibular intercanine width
increased significantly in both groups from T° to T*, what is expected in this age group *°.
Nonetheless, following surgery, maxillary intercanine width gain was almost twice the
observed in CG (0.99 mm for T&A vs. 0.52 mm for CG). In mandible, CG showed a similar
intercanine gain in comparison to T&A (0.48 mm for T&A vs. 0.64 mm for CG) and a larger
intermolar development (0.07 mm for T&A vs. 0.27 mm for CG). It might be explained by
lowered tongue position during nasal impairment. But in the posterior region, children whose
mode of breathing was normalized increased significantly the maxillary second molar width,
Previous study also presented an increased transverse distance between the maxillary molars

1-year post-adenotonsillectomy *2.

In the CG, after 1-year of uncontrolled severe mouth breathing, the palatal vault increased
significantly, while in T&A children there was a small increase. Despite the absence of
statistical difference at T* between T&A and CG groups, the measurements suggest that under
mouth-breathing the tendency of palatal roof is to get deeper, while following T&A a more

normal growth pattern is established.

Our findings clearly show that adeno-/tonsillectomy can add some contribution to the
morphological development of such structures. Paediatric dentists should be alert to dental
arch dimensional changes in prepubertal MB children. When signs of transverse dental arch
impairment are diagnosed, referral to ENT’s to evaluate the indication of the surgical

normalization of breathing pattern can provide some intra-arch dimensions’ benefit.
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In conclusion, the null hypothesis was rejected. T&A had a statistically different pattern of
arch development in comparison to untreated controls. No correlation was found between
facial type at baseline and dental arch changes following adeno-/tonsillectomy. The MB
showed a deeper palatal vault, a larger mandibular intercanine and intermolar width, and a

larger mandibular arch length in comparison with NB.

What this paper adds

eFollowing surgical normalization of the mode of breathing, prepubertal children’s dental
arch has the trend to develop in a different pattern from untreated mouth-breathers.

eMorphogenetic facial type did not influence the changes in dental arch dimensions

following adeno-/tonsillectomy of prepubertal children.

eMouth-breathers have a deeper palatal vault, a larger mandibular transverse dimension

and a larger mandibular arch length in comparison with nasal-breathers.

Why this paper is important for paediatric dentists
eMouth-breathing is strongly associated with children’s dentofacial abnormal growth.

ePaediatric dentists are required to understand the aetiological factors involved with

malocclusion development and the interdisciplinary therapeutic approaches.

elt is of great importance to improve knowledge about the impact of surgical

normalization of the breathing mode on children’s dental arch morphology.
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Figure legends

Figure 1.

Flowchart of sampling process.
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Figure 2.

Dental arch measurements. Maxillary arch: (1) intercanine and (2) inter second molar width;
(3) arch length; and (4) perimeter; (5) Palatal depth. Mandibular arch: (6) intercanine and (7)
inter second molar width; (8) arch length; and (9) perimeter.
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Table 1.

Dental arch measurements (mm) of MB and NB at baseline (T°).

MB NB
Measurements (n=49) (n = 46) Independent t - test
Mean SD Mean SD p - value
Maxillary intercanine width 22,78 241 22.93 1.49 0.711
Maxillary second molar width 39.31 217 39.11 1.83 0.630
Maxillary dental arch length 26.18 2.17 26.38 1.58 0.616
Maxillary dental arch perimeter 75.69 5.70 75.46 3.48 0.813
Palatal depth 1460 1.51 13.87 1.22 0.013*
Mandibular intercanine width 1845 1.84 17.62 1.38 0.016*
Mandibular second molar width 3561 1.96 34.32 1.81 0.001*
Mandibular dental arch length 2228 1.64 23.38 1.30 0.001*
Mandibular dental arch perimeter ~ 68.14  3.69 68.14 3.27 0.999

Notes: Data are reported as means and standard deviation (SD). All means showed equal variance and normal
distribution. * p - value < 0.05 indicates statistically different.
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Dental arch measurements (mm) of adeno-/tonsillectomy (T&A) and control group (CG) at

baseline (T°).

T&A CG
Independent t-
Measurements (n=24) (n=25) test
Mean SD Mean SD p-value
Maxillary intercanine width 22.71 2.32 22.84 2.54 0.847
Maxillary second molar width 38.93 2.02 39.67 2.29 0.240
Maxillary dental arch length 25.89 2.18 26.46 2.26 0.367
Maxillary dental arch perimeter 75.34 5.37 76.03 6.09 0.675
Palatal depth 14.40 141 14.81 1.62 0.368
Mandibular intercanine width 18.88 1.46 17.99 2.10 0.098
Mandibular second molar width 35.96 1.74 35.27 2.14 0.222
Mandibular dental arch length 22.13 1.60 22.41 1.70 0.552
Mandibular dental arch perimeter 67.82 3.44 68.45 3.97 0.562

Notes: Data are reported as means and standard deviation (SD). All means showed equal variance and normal

distribution.
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Table 3.

Dental arch measurements (mm) of T&A and CG groups. Paired t-test used to compare means

1 0
of T&A and CG over the observational period (T - T ). Independent t-test used to compare

means of T&A and CG at T,

T&A T&A paired CG CG paired Independent
t-test t-test t-testat T1
(n=24) (n=25)
Measurements (T'-71% (T'-T1% (T&A vs. CG)
T T p - value T° T p - value p - value
Maxillary intercanine
width 22.24  23.23 0.004* 22.67 23.19 0.003* 0.952
Maxillary second molar
width 3894 39.34 0.023* 39.67 39.78 0.153 0.512
Maxillary  dental arch
length 25.89  26.06 0.864 26.46 26.87 0.016* 0.225
Maxillary  dental arch
perimeter 75.34 76.38 0.137 76.26 77.82 0.003* 0.386
Palatal depth 14.40 14.50 0.648 14.81 15.18 0.024* 0.122
Mandibular  intercanine
width 18.92  19.40 0.031* 17.99 18.63 0.002* 0.284
Mandibular second molar
width 3591 35.98 0.581 35.22 35.49 0.019* 0.441
Mandibular dental arch
length 2213 22.04 0.475 22.41 22.68 0.317 0.133
Mandibular dental arch
perimeter 67.82 68.24 0.171 68.45 69.27 0.004* 0.375

Notes: Data are reported as means and standard deviation (SD). All means showed equal variance and
normal distribution.
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Table 4.

Correlation (r) between cephalometric facial type (SNGoGn) at T° and dental arch

measurements in T&A and CG.

Measurements (mm) T&A cG
r p-value r p-value
Maxillary intercanine width .007 978 -.123 .567
Maxillary second molar width .168 444 -.049 .818
Maxillary dental arch length -.146 495 301 144
Maxillary dental arch perimeter -.146 497 .205 .325
Palatal depth .051 .818 497 .016
Mandibular intercanine width -.197 379 -.395 .096
Mandibular second molar width -127 575 .003 .990
Mandibular dental arch length -.024 913 -.025 904

Mandibular dental arch perimeter -.207 332 -.397 .050
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5 CONSIDERACOES FINAIS

Apesar da associacdo entre respiracdo oral e mudancas na morfologia
dentofacial ser amplamente estudada, o impacto da adeno-/tonsilectomia no
crescimento e desenvolvimento dos arcos dentarios ndo foi adequadamente
relatado. Partindo-se do pressuposto que o ortodontista faz parte da equipe
interdisciplinar que cuida do respirador oral, faz-se necessario um melhor
entendimento sobre as mudancas dimensionais nos arcos dentarios que s&o
esperadas apOs a normalizagdo do padrdo respiratério por meio da adeno-

/tonsilectomia.

Os resultados desta pesquisa nos habilita a tecer algumas conclusoes:

a) as dimensdes dos arcos dentarios de MB sdo diferente de NB em
algumas medicoes;

b) as mudancas dimensionais nos arcos dentarios apds a adeno-
/tonsilectomia s&o diferentes das observadas em criangas que
permaneceram obstruidas;

c) decorrido 1 ano de observacdo, as dimensfes dos arcos dentarios de
criangas que tiveram sua respiragdo normalizada ndo sao diferentes
daquelas que continuaram obstruidas;

d) a tipologia facial das criancas nao teve associacdo com o0 padrdo
dimensional dos arcos e com as mudancas que aconteceram apds 1 ano

de observagéo.

Nossos resultados sugerem que o profissional de salude deve estar alerta
para as mudancas dimensionais nos arcos dentarios em criancas pré-puberes
respiradoras orais. O ortodontista ndo deve negligenciar a potencial influéncia da
respiracdo oral nos arcos dentarios, mesmo que as mudancas Sejam muito
pequenas e que somente se manifeste ao longo de muito tempo.

A adeno-/tonsilectomia pode adicionar alguma contribuicdo para o
desenvolvimento morfolégico de tais estruturas, no entanto, em um curto prazo
esses beneficios séo dificeis de serem mensurados. Nos reconhecemos que um ano

de acompanhamento pode ser um tempo insuficiente para afirmar que a cirurgia néo
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teve impacto na dimensao do arco em relagdo aos controles, como mostraram 0s
dados em T! (Tabela 4). Talvez se pudéssemos reexaminar ambos 0s grupos em
um periodo entre os ultimos 3 a 5 anos, um maior crescimento no arco dentério iria
permitir medicdes mais confidveis, expressando a tendéncia de crescimento
apresentados na Tabela 3. No entanto, dado que a hipertrofia dos tecidos do anel de
Waldeyer diminuem espontaneamente com a idade e as alteracdes dentofaciais
ocorrem principalmente durante as fases de crescimento, um re-exame dessas
criangas 5 anos mais tarde, provavelmente, revelam que a maioria delas tem
fisiologicamente vias aéreas superiores mais ampla, 0 que, por conseguinte, a

influéncia dos tecidos obstrutivos é reduzida.
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