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RESUMO

Introducdo: O objetivo deste estudo foi responder, por meio de uma reviséo
sistematica, a questao "A obstrucdo nasofaringea esta associada a maloclusao?".
Material e métodos: A busca dos estudos foi realizada nas bases de dados
eletrbnicas PubMed, Lilacs, Scopus, Web of Science e na literatura cinzenta. Os
critérios de elegibilidade foram desenvolvidos de acordo com o acrénimo PECOS:
(1) Participantes: criangas e adolescentes entre 2 anos e 16 anos e 11 meses de
idade; (2) Exposicao: individuos com obstrucéao nasofaringea; (3) Comparacéo: sem
obstrucdo / sem grupo controle; (4) Desfecho: malocluséo; (5) Tipos de estudos
incluidos: estudos observacionais. A avaliacdo de risco de viés foi conduzida
independentemente por dois pesquisadores, com auxilio da ferramenta MAStARI.
Os modelos de efeito fixo e randomizados foram utilizados e a heterogeneidade foi
testada (indice 13/ P < 0.05). Resultados: Dos 1755 estudos identificados, 34 foram
incluidos e dos 271 estudos da literatura cinzenta, 1 foi incluido. Desses estudos
incluidos, 15 apresentavam compara¢des com grupos controles e foram incluidos
na meta-analise. Houve associacdo positiva entre obstrucdo nasofaringea e
mordida aberta anterior (OR 2.37 [1.14, 4.92], P = 0.02, 12 = 79%), mordida cruzada
posterior (OR 2.14 [1.74, 2.62], P <0.00001, 12 =4%), maloclusdo Classe Il de Angle
(OR 2.39 [1.38, 4.12], P = 0.002, 12 = 80%) e maloclusdo Classe Ill de Angle (OR
1.63[1.17, 2.28], P = 0.004, 12 = 43%). Nos 14 estudos de prevaléncia 40,38% dos
individuos com obstrucdo nasofaringea apresentavam mordida aberta anterior,
19,42% mordida cruzada posterior, 45,79% Classe 1, 36,97% Classe Il e 9,76%
Classe Il de Angle. Os individuos dos grupos controle também apresentaram
maloclusdes. Conclusdo: A obstrucdo nasofaringea estd associada as
maloclusGes mordida aberta anterior, mordida cruzada posterior, malocluséo Classe

Il e Classe Ill de Angle.

Palavras-chave: Ma ocluséo, respiracéo bucal, obstrucéo nasal
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INTRODUCAO

A obstrucdo nasofaringea esta relacionada ao desvio do septo nasal,
inflamacgéo crénica e congestdo da mucosa nasofaringea, alergia, hipertrofia das
tonsilas faringeas e dos cornetos, inflamacéo e hipertrofia das tonsilas palatinas®?,
rinites, amigdalites e bronquites3. Essa obstrucdo pode resultar na respiragdo
predominantemente bucal (RPB)* a qual pode influenciar as caracteristicas
morfoldgicas da denticdo em criancas®.

As criangcas com obstrucdo e RPB podem apresentar alteracdes tais como
postura cifética®’, perfil facial convexo, assimetria facial, tonus de labios e de lingua
reduzidos, angulo nasolabial alterado? e crescimento predominantemente vertical®?2,
Com relacdo a oclusao, é relatada associacdo da obstrucdo nasofaringea com
mordida aberta anterior’®!4 mordida cruzada posterior'®1®, maloclusdo Classe
[1214 Classe 1191014162021 @ Classe Il de Angle®16:21.22,

Entretanto, ndo ha unanimidade na literatura quanto a influéncia direta da
obstrucao nasofaringea na presenca de maloclusdo. Alguns estudos analisaram a
influéncia da RPB no desenvolvimento de maloclusées e ndo houve associagéo com
a maloclusédo Classe [910:16:20-22 Classe 11121420 nem maior frequéncia de mordida
aberta anterior'®1%21 ou de apinhamentos no grupo de pacientes RPB, quando
comparados com os respiradores nasais?..

A associacao entre a RPB e as maloclusées representam um circulo vicioso,
no qual é dificil estabelecer se a alteracéo primaria é respiratéria ou maxilofacial®®.
Dessa forma torna-se fundamental que esses pacientes realizem avaliacdo
multiprofissional, proporcionando diagndstico e tratamento adequados®1°2327 para
reduzir o impacto negativo destas obstrucées e habitos que induzem a RPB na
salde das criangas®?’.

Devido a importancia deste tema para o cirurgido-dentista que trata criancas
e adolescentes em crescimento, e pela auséncia de revisdo sistematica que
sustente a correlacéo entre a obstrucdo nasofaringea e a presenca de malocluséo,

justifica-se a realizacao deste trabalho.
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O objetivo deste estudo foi responder, por meio de uma revisao sistematica,
a questdo focada: "A obstrucdo nasofaringea esta associada a maloclusdo em

criancas e adolescentes?".

MATERIAL E METODOS

Protocolo e registro

Esta revisdo sistemética foi realizada de acordo com o guideline PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analysis Checklist)?.
O protocolo foi registrado no site PROSPERO (International prospective register of
systematic review - Centre for Reviews and Dissemination University of York), sob
ndimero CRD42017078449.

Critérios de Elegibilidade

Os critérios de elegibilidade para considerar os estudos para esta revisdo
sistematica foram o0s seguintes, de acordo com o acrénimo PECOS: (1)
Participantes: criancas e adolescentes entre 2 anos e 16 anos e 11 meses de idade;
(2) Exposicao: individuos com obstrucdo nasofaringea; (3) Comparacdo: sem
obstrucdo / sem grupo controle; (4) Desfecho: malocluséo; (5) Tipos de estudos
incluidos: estudos observacionais do tipo cross-sectional, coorte, retrospectivo ou
prospectivo. Nao houve restricbes quanto ao tempo de publicacdo e idioma dos

artigos.

Critérios de Incluséo
Foram incluidos estudos em que a amostra foi composta por criangas e
adolescentes entre 2 anos e 16 anos e 11 meses de idade, com obstrugéo

nasofaringea e que desenvolveram ou n&o malocluséo.

Critérios de Excluséo
Foram excluidos revisdes, cartas, resumos de conferéncias, opinides de

experts, relatos de caso, artigos de revisdes narrativas, estudos em que 0s
5
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individuos estivessem em tratamento ortoddntico, ou que ja o tivessem realizado
previamente. Da mesma forma, também foram excluidos estudos com individuos
sem obstrucdo nasofaringea, individuos sindrémicos ou que foram diagnosticados
previamente com apneia do sono, estudos onde a RBP néo teve como fator
etiol0gico a obstrucao nasofaringea, estudos que néo avaliaram a maloclusdo como
desfecho primario, estudos nos quais a amostra apresentava idade maior que 16
anos e 11 meses de idade e estudos que fizeram avaliacdo apenas por métodos
radiograficos ou cefalométricos.

Fontes de informacao e estratégia de busca

Combinacdes de palavras e truncamentos apropriados foram selecionados e
adaptados para cada uma das seguintes bases de dados eletrbnicas: PubMed,
Lilacs, Scopus e Web of Science. Realizou-se pesquisa na literatura cinzenta nas
bases do Google Scholar, Proquest e Open Grey. A busca nessas bases de dados
eletronicas foi realizada no dia 5 de junho de 2017 e a atualizacdo da busca no dia
11 de julho de 2019 (Anexo I).

Em seguida, foi efetuada busca manual das referéncias dos estudos
incluidos. Todas as referéncias foram gerenciadas e as duplicadas foram removidas
pelo software gerenciador de referéncias (EndNote® X7 Thomson Reuters,
Philadelphia, PA, USA).

Coleta de dados

Na leitura fase 1, dois autores (A.C.M.A., P.G.T.) selecionaram
independentemente os estudos incluidos. Desenhos do estudo: estudos
observacionais foram considerados para inclusdo se cumprissem o0s critérios de
populacao, exposi¢cao, comparacoes e desfechos detalhados acima. Na fase 1, os
dois autores revisaram titulos e resumos, e em seguida, cruzaram todas as
informacdes identificadas. Em casos de duvida ou discordancia entre eles e quando
nao conseguiram chegar a um consenso, um terceiro autor (C.M.A.) analisou os

estudos para a deciséo final sobre a elegibilidade.
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Na leitura fase 2, 0s mesmos revisores realizaram a leitura completa dos
estudos previamente selecionados, de forma autbnoma. Os dados coletados
consistiram em: caracteristicas do estudo (autores, ano de publicagdo, pais, design
do estudo), caracteristicas da populacdo (tamanho da amostra, idade),
caracteristicas de avaliacdo (método de avaliacdo do desfecho), caracteristicas dos
resultados (resultados apresentados e dados estatisticos) e principais conclusoées.

Nos casos de estudos em que néo foi possivel obter o estudo na integra, por
nao estarem indexados em nenhuma base de dados, foram feitas trés tentativas de
entrar em contato com os autores, para obter o estudo e a informacédo pertinente
nao publicada, sendo uma tentativa por semana, durante trés semanas
consecutivas e quando ndo houve respostas tais estudos foram excluidos.

Foi realizado contato com dois experts para verificar se tinham conhecimento
de algum estudo que julgassem essencial e que pudesse contribuir com o trabalho,

de acordo com o tema estudado.

Risco de viés e qualidade da evidéncia

A metodologia dos estudos selecionados foi avaliada utilizando a ferramenta
de risco de viés Meta Analysis of Statistics Assessment and Review Instrument
(MAStARI). O risco de viés foi categorizado como “alto” quando o estudo apresentou
resposta “sim” menor que 49%; “moderado” quando o estudo apresentou entre 50%
a 69% resposta “sim”; e “baixo” quando o estudo apresentou mais que 70% de
resposta “sim”, para os questionamentos de risco de viés. Dois autores (A.C.M.A.,
P.G.T.) pontuaram cada item com sim, ndo, sem clareza e ndo aplicavel, e cada
estudo incluido foi avaliado de forma independente. As divergéncias foram

resolvidas por meio de consenso, e consulta a um terceiro revisor (C.M.A.).

Sintese de resultados
Risco de viés entre os estudos
Foram consideradas as heterogeneidades clinicas (comparando a

variabilidade entre as caracteristicas dos participantes e os desfechos estudados),
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metodoldgicas (comparando a variabilidade no desenho do estudo e o risco de Viés)

e estatisticas.

Estudos de prevaléncia
Os resultados dos estudos de prevaléncia, 0s quais apresentavam apenas o
grupo com obstrucdo nasofaringea, foram apresentados por meio de intervalos de

confianga (95%).

Estudos individuais

Os estudos que nao puderam ser incluidos no grupo estudos de prevaléncia
Ou no grupo meta-analise, por apresentarem metodologias diferentes das demais,
foram apresentados de forma descritiva.

Meta-analise

A meta-andlise foi realizada usando Review Manager Software (RevMan)
[Computer program] versdo 5.3, usado para preparar revisbes da Cochrane
(Copenhagen: The Nordic Cochrane Centre, The Cochrane Collaboration)
considerando o modelo de efeito randomizado quando 12 = 50% e fixo quando 12 <
50%. As estimativas de efeitos combinados foram obtidas comparando-se a taxa de
falha entre as varidveis obstrucdo nasofaringea e maloclusdo e os resultados
meédios para cada estudo que comparou grupo com obstrucdo nasofaringea e grupo
controle (sem obstrucdo nasofaringea), que foram apresentados graficamente em
um forest plot. O valor de P < 0,05 foi considerado estatisticamente significante
(teste Z). A heterogeneidade estatistica do efeito da associacdo (obstrucdo
nasofaringea e maloclusdo) entre os estudos foi avaliada pelo Tau?, teste Q da
Cochrane, com um limiar P-valor de 0,1 e teste de inconsisténcia 12, no qual valores

> 69% foram considerados indicativos de alta heterogeneidade.

RESULTADOS

Descricao do estudo
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Na fase 1 da selecdo de estudos, foram identificados 2454 estudos nas 4
bases de dados eletronicas. Apds a remocao dos duplicados, restaram 1754. A
leitura fase 1 resultou na excluséo de 1679 estudos, restando 75. Destes, foram
selecionados 57 para a leitura fase 2, dos quais, 24 foram excluidos e 33 incluidos,
uma vez que se adequavam aos critérios pré-estabelecidos. Além disso, foram
encontrados 271 estudos na literatura cinzenta, e destes apenas 1, na base de
dados Proquest, foi selecionado para leitura completa na fase 2. Na realizacao da
atualizacdo da busca nas bases de dados ao final da revisao, foi incluido 1 estudo.
A Figura 1 mostra o diagrama do processo de identificacéo, inclusédo e excluséo dos
estudos. Os experts contatados ndo adicionaram nenhum artigo na revisdo. Os
artigos que foram excluidos e as razfes das exclusbes estdo apresentados no

Anexo Il.
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6- Estudos que fizeram avaliagdo apenas por métodos radiograficos ou
cefalométricos (n=6);
7- Revisdes, cartas, resumos de conferéncias, opinides de experts,
relatos de caso e artigos de revisdes narrativas (n=7);
—_— 8- Estudos nos quais a amostra apresentava idade maior que 16 anos
de idade (n=2);
o- Estudos com dados ausentes, e que ndo houve resposta do autor
(n=3).
3
:E v
=
2 Estudos incluidos (n= 35):
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o Meta-analise (n= 15)
N/

Adapted from PRISMA REF.

Fig. 1. Diagrama da busca na literatura e critério de selecao.
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Dos estudos incluidos, 3 apresentaram risco de viés alto?®-31, 7 risco de viés
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Fig. 2. Resultados da analise de risco de viés dos estudos caso-controle (n

meio da ferramenta MAStARI.
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Fig. 3. Resultados da analise de risco de viés dos estudos transversais (n = 31),

por meio da ferramenta MAStARI.

12



Tabela 1. Estudos de coorte / Estudos caso controle.

Respostas
[oe) (aP]
o o 5
o o o ©
Pergunt S = =B
erguntas = = T8
—— o=t @ .
) o =
(7] N ﬁ- o+
) J >
1. A amostra de pacientes foi representativa na populagdo como um todo? Y Y- Y
2. Os pacientes estavam em um ponto similar no curso de sua condig¢ao / v v v
doenga?
3. O viés foi minimizado em relagao a selecao de casos e de controles? b ¢ Y Y
4. Os fatores de confuséo identificados e as estratégias para lidar com eles foram
NA NA Y
declarados?
5. Os desfechos foram avaliados usando critérios objetivos? Y Y Y
6. O acompanhamento foi realizado durante um periodo de tempo suficiente? N Y Y
7. Os resultados das pessoas que se retiraram foram descritos e incluidos na
i NA NA N
analise?
8. Os resultados foram medidos de maneira confiavel? Y: Y Y
9. Foi utilizada analise estatistica apropriada? Y Y- Y
% yesl/risk 85,71% 100%  88,88%
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Caracteristicas dos estudos incluidos

As principais caracteristicas dos 35 estudos incluidos nessa revisao
sistematica estdo na Tabela 3. Todos os estudos eram observacionais, sendo 3
caso-controle, e 32 transversais. Realizou-se a leitura e analise desses artigos e 0s
mesmos foram divididos de acordo com a maloclusdo estudada: 3 avaliaram
mordida cruzada posteriort>3644 3 overbite e overjet>3®46, 3 mordida cruzada
posterior e overbite'®3®4’ 6 mordida cruzada posterior, overbite e
overjet!317.2531.37.41 "a 20 avaliaram a Classificacdo de Angle®10.12.14,16,18,20-23,29,30,32-
35,40|42,43,45.

Os estudos foram realizados no Brasil?910.12,1520-22,25,29-31,35-39,42,43,45,46
Cuba'¥, Dinamarca®®'’, Grécia*, Italia'®®4!, Jordania®, Lituania*®, México*,
Nigéria'®, Senegal®®323* e Venezuela®:. Apresentavam individuos do género
feminino e masculino, com idades entre 3 e 16 anos, nUmero amostral distinto entre

0s artigos e o ano de publicacdo oscilou de 1987 até 2019.
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Estudos de prevaléncia

Os 14 estudos que tinham apenas grupo com obstrucdo nasofaringea eram
heterogéneos entre si e seus resultados estdo apresentados na forma de intervalos
de confianca no Anexo Il. As médias desses estudos para cada variavel, mostraram
gue na avaliacdo da prevaléncia de mordida aberta anterior, do total de 2028
individuos com obstrucdo nasofaringea, 819 (40,38%) apresentavam essa
maloclusdo, com relacdo a mordida cruzada posterior, do total de 2296 individuos
com obstrucdo, 446 (19,42%) apresentavam essa maloclusdo. Ao avaliar as
maloclusdes de Angle, do total de 963 individuos com obstrucdo nasofaringea 441
(45,79%) apresentavam maloclusédo Classe |, 356 (36,97%) malocluséo Classe Il e
94 (9,76%) malocluséo Classe Il

Estudos individuais

Os seis estudos?37-3941.46 que apresentavam heterogeneidade metodolégica
diferindo dos estudos de prevaléncia e de meta-andlise, verificaram que criancas
RPB apresentaram alteracbes nas avaliagbes ortoddnticas, médicas e
fonoaudioldgicas, confirmando o grande impacto da RPB na qualidade de vida e,
portanto, a necessidade de tratamento multidisciplinar para esses pacientes?. A
prevaléncia de maloclusdo esta associada aos habitos deletérios®’%8 e as
alteracGes nasofaringeas3’-3%4146 assim como o padrdo respiratério bucal esta

relacionado a maior chance do individuo apresentar maloclus&o®® (Tabela 3).

Meta-analise

A meta-anadlise foi conduzida com os dados presentes nos 15 estudos®10.12-
22,2534 que continham grupo com obstrucdo nasofaringea e grupo controle (sem
obstrucao), os quais estéo representados no forest plot (Figuras 9 a 13), indicando
a significancia da heterogeneidade clinica (12 = 79%) para mordida aberta, (12 = 4%)
para mordida cruzada, (12 = 89%) para Classe | de Angle, (12 = 80%) para Classe Il
de Angle e (I2=43%) para Classe 11l de Angle. A analise foi feita dividindo os estudos

de acordo com o tipo de obstrucdo e de maloclusao presentes na amostra. A
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heterogeneidade variou de 4% a 89%. A heterogeneidade foi considerada “ndo
importante” quando 12 = 4%.

Para a variavel mordida aberta anterior, do numero total de individuos com
obstrucdo nasofaringea (n = 556), 26,4% (n = 147) apresentavam mordida aberta
anterior, enquanto que do total de individuos do grupo controle (n = 1809), 11,8%
(n = 214) apresentavam essa maloclusdo, mostrando associac¢ao positiva entre os
parametros analisados (OR 2.37 [1.14, 4.92], P = 0.02, 12 = 79%) (Figura 4).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight WM-H, Random, 95% CI M-H, Random, 95% CI
Berwig etal. 2010 40 142 18 93 14E6% 2.04[1.08, 3.96] =
Diouf (&) et al. 20193 19 42 13 44 133% 197 [0.81,4749 T
Emmerich etal. 2008 15 33 1 48 F0%  4000([4.92 32517]
Marcomini etal. 2010 33 G2 1249 A80 18.2% 4.07 [2.38,6.94] —
Melsen et al. 1937 4 42 13 TO9 11.6% a.64[1.74,18.11] e —
Osiatuma etal. 2015 19 490 23 90 14.4% 0.78[0.39, 1.56] B
Podadera Valdés etal. 2013 b a4 1] 143 46% I BU[1.F3 88715]
Wasconcelos etal. 2004 1 20 2 el 57% 0.47 [0.04, 5649 e E—
Zicari etal. 2009 11 71 18 71 136% 0.54[0.23,1.29] — T
Total {(95% CI) 556 1809 100.0% 2.37[1.14,4.92] -
Total events 147 214

it 2 — - == - R - Il 1 } 1
Heterogeneity: Tau®=0.84; Chi®= 3392, df=8 (P = 0.00001); F=79% IJ'.DEIQ EI:1 1-0 SD'EI

Testfor averall effect 2= 2.31 (P=0.02)

Fig. 4. Forest Plot para Mordida aberta anterior.

Do numero total de individuos com obstrucéo nasofaringea (n = 1076), 23,5%
(n = 253) apresentaram mordida cruzada posterior, enquanto que do total de
individuos do grupo controle (n = 2602), 15,6% (n = 406) apresentavam essa
maloclusdo, observando-se associacao positiva entre 0os parametros analisados
(OR 2.14[1.74, 2.62], P < 0.00001, 12 = 4%) (Figura 5).

Control group Nasopharyngeal abstr.

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Berwig et al. 2010 16 142 9 93 7.8% 1.18[0.40, 2.81] -
Costa et al. 2010 21 61 8 7 53% 1.90[0.74, 4.88] T
Emmerich et al. 2008 8 33 4 49 2.0% 360 [0.99, 13.16] —
Hojensgaard et al. 1987 a 49 2 49 1.5% 2ET[0.49 14.48] -
Jimenéz etal. 2017 127 452 109 T52  4B.0% 2,31 [1.73, 3.08] =
warcamini et al. 2010 20 62 194 990 16.2% 1.35[0.77, 2.37] ™
Melsen etal. 1987 14 42 94 708 B.O0% 3.08[1.66, 6.05] —_—
Osiatuma et al. 2015 10 80 7 90 51% 1.48 [0.54, 4.08] T
Podadera Yaldés etal. 2013 4 54 0 143 0.2% 2547 [1.35 483.41]
Wasconcelos et al. 2005 4 20 3 20 2.0% 1.42 [0.27, 7.34] L
Zicari etal. 2009 24 71 11 71 59.9% 2.79[1.24, 6.26] —
Total (95% CI) 1076 2602 100.0% 214 [1.74, 2.62] ¢
Total events 253 406
ity == = = == } } } }
Heterogeneity: Chi®=10.38, df=10 (P = 0.41); F= 4% o002 ol 0 =00

Testfor overall effect: Z=7.29 (P = 0.00001)
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Fig. 5. Forest Plot para Mordida cruzada posterior.

Do numero total de individuos com obstrucao nasofaringea (n = 844), 48,8%

(n = 412) apresentaram Classe | de Angle, enquanto que do total de individuos do

grupo controle (n =1857), 60,3% (n = 1120) tinham Classe I, verificando-se que nao

houve associagéo entre os parametros analisados (OR 0.69 [0.35, 1.37], P =0.29 I2

= 89%) (Figura 6).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Berwig etal. 2010 7 142 B2 93 125% 0.50 [0.29 0.86] —
Castro et al. 2008 10 24 110 163 11.1% 034014, 083 D
Diouf{cy et al 2018 15 42 18 4 111% 0.F3[0.31,1.74] e
Feres et al. 2009 9 il 13 o 10.2% 0.56 [0.19,1.62] — 01
Fonseca etal 2012 a 18 14 22 2.9% 0.22 [0.06, 0.84]
Jimenézetal 2017 239 452 a83 T2 13.3% 0.33[0.25, 0.47] -
Marcamini etal. 2010 35 B2 300 A80  126% 125074, 217 I
Podadera Valdés etal 2013 23 a4 11 143 11.4% 8.00[3.93 2018 —_—
Yasconcelos et al. 2005 ] 20 g 20 2.9% 0.80[0.13,1.93] —
Total {95% Cl) 844 1857 100.0% 0.69 [0.35,1.37] e 3
Total events 412 1120
Heterogeneity: Tau®= 0.89; Chi*=73.52, df=8 (P = 0.00001); F=849% oo o 10 o0

Test for overall effect. 2=1.06 (P =0.29)

Fig. 6. Forest Plot para Classe | de Angle.

Control group MNasopharyngeal obstr.

Do namero total de individuos com obstrugédo nasofaringea (n = 844), 40,2%

(n = 340) apresentaram Classe Il de Angle, que do total de individuos do grupo

controle (n = 1857), 23,7% (n = 434) tinham Classe Il, apresentando associa¢ao
positiva entre os parametros analisados (OR 2.39 [1.38, 4.12], P = 0.002, 12 = 80%)

(Figura 7).
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Nasopahryngeal obstr.  Control group

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl

Berwig et al. 2010 67 142 28 93 13.6% 2.07[1.18, 3.60] —

Castro et al 2008 14 24 45 163 11.2% 367 [1.52, 8.86] e —

Diouf {c) et al. 2019 15 42 15 44 11.2% 1.07 [0.44, 2.61] I

Feres etal 2009 5 a0 5 30 B.0% 1.00[0.26, 3.84] [ E—

Fonseca etal 2012 ] 18 5 22 B.0% 3.40[0.87,13.24] T
Jimenézetal 2017 1649 452 142 82 16.3% 257 [1.97, 3.39] -

tarcamini et al. 2010 18 G2 176 590 13.5% 0.96 [0.54, 1.71] .

Podadera Valdés et al. 2013 30 54 7 143 10.8% 24.29[9.58, 61.56] e —
Wasconcelos et al. 2005 13 20 11 20 B.5% 1.52100.43, 5.43] I B —

Total (95% CI) 844 1857 100.0% 2.39[1.38,412] -

Total events 340 434

Heterogeneity: Tau® = 0.48; Chi*= 40.31, df= 8 (P = 0.00001); = 80% :D.m 0?1 150 1DD:

Testfor overall effect Z= 313 (P =000

Fig. 7. Forest Plot para Classe Il de Angle.

Control group Masopahryngeal obstr.

Do namero total de individuos com obstrucdo nasofaringea (n = 844), 8,6%

(n = 73) apresentaram Classe lll de Angle, enquanto que do total de individuos do

grupo controle (n =1857), 9% (n = 167) tinham Classe lll, verificando-se que houve

associacado positiva entre os parametros analisados (OR 1.63 [1.17, 2.28], P =

0.004, 12 = 43%) (Figura 8).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Berwig etal. 2010 0 142 1] 93 Mot estimahle
Castro et al. 2008 0 24 g 163 4.2% 0.37[0.02, 6.68]
Diouf {c) et al. 2019 12 42 10 44 13.5% 1.36 [0.51, 3.60] N
Feres et al. 2009 2 30 1 30 1.8% 2.07[018, 24.15]
Fonsecaetal 2012 4 18 3 22 4.0% 1.81[0.35, 9.41] e e —
Jimenéz etal. 2017 44 452 27 a2 353% 280[1.77, 4.758] ——
Marcomini et al. 2010 g B2 114 590 357% 0.7110.34, 1.48] —&—
Podadera Valdés etal. 2012 0 a4 3 143 3T7% 0.37[0.02, 7.28]
Yasconcelos et al. 2005 2 20 1 20 1.7%  211[018, 25.39]
Total (95% CI) 844 1857 100.0% 1.63 [1.17, 2.28] &>
Total events T3 167
Heterogeneity; Chi®=12.29, df=7 (P = 0.09); F= 43% o 0 10 100

Testfor overall effect 2= 2.90 (P =0.004)

Fig. 8. Forest Plot para Classe Ill de Angle.

Control group Nasopharyngeal obstr.
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DISCUSSAO

Até 0 momento esta é a primeira revisao sistematica com meta-analise que
avaliou as evidéncias cientificas da literatura a respeito da obstru¢do nasofaringea
como fator etiolégico prospectivo da maloclusdo, e encontrou associacdo com a
mordida aberta anterior, mordida cruzada posterior, maloclusdo Classe Il e Classe
[ll de Angle.

O esclarecimento dessa questédo € fundamental para auxiliar os profissionais
da saude a determinar quando e como intervir nos pacientes em crescimento com
obstrucédo nasofaringea, além de encaminha-los para tratamento multiprofissional®
e interdisciplinar em idade precoce®’. O diagnéstico precoce e o tratamento
adequado de obstru¢des ou habitos que induzam a RPB podem reduzir seu impacto
negativo na salde das criancas'®?’,

A literatura relatou que individuos com obstrucdo nasofaringea apresentam
alteracdes no crescimento craniofacial*®, que resultam em variados tipos de
maloclusédo®!. Porém, os resultados da maioria dos estudos de prevaléncia,
individuais e meta-andlise incluidos na presente pesquisa verificaram que ha
associacao positiva entre a obstrucdo nasofaringea apenas com a mordida aberta
anterior, a mordida cruzada posterior e a maloclusao Classe Il de Angle.

Além disso, nos estudos de prevaléncia, 45,79% dos individuos com
obstrucdo nasofaringea apresentavam maloclusdo Classe | de Angle, porém na
meta-analise ndo houve associacdo entre a obstru¢cdo nasofaringea e a Classe |,
nem associacao entre o grupo controle e a Classe I. O nimero de individuos com
Classe | de Angle nos grupos estudados foi alta tanto naqueles com obstrucéo
nasofaringea como nos sem obstrucédo, pois esta € a classificacao predominante na
populacédo®®.

A obstrucdo nasal é um fator de risco que pode promover RPB!! em maior
ou menor grau®?, a qual além de causar saturacdo de oxigénio e influenciar na
dietal®??, altera o crescimento normal do complexo nasomaxilar?’, as funcdes de
succdo, mastigacao, degluticéo e fala®®, podendo trazer modificacdes na arquitetura

facial e alteracdes no equilibrio muscular®, causando maloclusdes dentéarias
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especificas?3, tais como as verificadas na presente meta-analise. Quando outros
habitos bucais deletérios estdo associados a RPB, a tendéncia ao desenvolvimento
de overjet acentuado, mordida aberta e mordida cruzada é maior®’.

A maior prevaléncia da mordida aberta anterior, mordida cruzada posterior
e maloclusdo Classe Il de Angle nos individuos com obstrucdo nasofaringea,
verificada nessa revisdo sistematica, pode estar relacionada a postura de boca
aberta, posicdo baixa da lingua, evitando que a lingua pressione o palato®?,
resultando na compresséo externa da boca pelo desenvolvimento dos sistemas
0sseo e dos musculos orbicular da boca e bucinador. O palato duro tende a tornar-
se mais profundo, formando o palato ogival, e a arcada dentéaria superior tende a se
deslocar para anterior e ficar mais atrésica, provocando distoclusdo e mordidas
cruzadas*®°!, maloclusdes essas mais prevalentes nos individuos com obstrucéo
nasofaringea, de acordo com os estudos analisados na presente revisdo
sistematica.

Além disso, ao subir, o palato pressiona o septo cartilaginoso para cima e
para frente, desviando-0°! e causando falta de crescimento transversal da maxila.
Observa-se incisivos superiores projetados, apinhamentos e tendéncia a mordida
aberta 5253, a qual esta relacionada a falta de pressédo do labio superior sobre os
incisivos e 0s dentes entreabertos para facilitar a respiracdo, causando o
rompimento do equilibrio de forcas mantenedoras da oclusdo®*. Sugere-se que
essas alteracBes funcionais e do crescimento dentocraniofacial também séo
responsaveis por aumentar a prevaléncia de maloclusbes especificas nos
individuos com obstrucdo nasofaringea.

E relatado que a RPB causada pela obstrucdo nasofaringea promove a
posicéo baixa da lingua, associada ao crescimento rotacional posteriort4, a posicéo
mais posterior em relacdo a base do cranio®®, e a maior inclinacdo da mandibula, e
ao padrdo de crescimento predominantemente vertical da face?’. Esses desvios
caracterizam a maloclusdo Classe Il, 1 de Angle, porém no presente estudo foi
utilizado o termo Classe Il (sem a divisédo 1), da mesma forma que foi citado na

maioria dos estudos incluidos.
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Apesar dos resultados verificados pela meta-analise, trés estudos mostraram
resultados contrarios. Hojensgaard et al. ndo encontraram diferenca em relacéo a
mordida cruzada posterior!’, Vasconcelos et al., ndo encontraram diferenga na
prevaléncia de mordida aberta anterior, mordida cruzada posterior, e Classe Il de
Angle?! e Fonseca et al. verificaram prevaléncia semelhante de maloclusédo Classe
Il de Angle, qguando comparados pacientes RPB e nasais®. Contudo na avaliacédo
de risco de viés e qualidade de evidéncia realizada através da ferramenta MAStARI,
apesar do baixo risco de viés, os trés estudos nao tinham amostras randomizadas
e ndo explicavam os fatores de confundimento e estratégias para lidar com os
mesmos. Além disso as amostras dos estudos de Vasconcelos et al. e Fonseca et
al. eram consideravelmente menores que as dos demais estudos da meta-analise.

A meta-andlise, baseada na significancia dos resultados de cada estudo,
comprovou que individuos com obstrucdo nasofaringea apresentam maior
prevaléncia de mordida aberta anterior, mordida cruzada posterior e maloclusédo
Classe Il de Angle. Esses resultados sdo relevantes, e mostram a importancia do
diagnostico precoce e estabelecimento de terapia adequada da obstrugcédo
nasofaringea, os quais poderiam melhorar seus sintomas e complicacdes cronicas,
e também reduzir seu impacto no desenvolvimento dentocraniofacialt®4L.

Nos resultados dos estudos incluidos nessa revisdo foram encontradas
variacdes relacionadas a prevaléncia da maloclusdo, as quais revelaram
heterogeneidade, considerando qualidade de evidéncia entre os estudos. Para
minimizar a interferéncia da heterogeneidade, foi analisado o risco de viés e obtida
méaxima semelhanca entre os estudos, por meio de critérios de elegibilidade e
exclusdo apropriados. Logo, sugere-se a realizacdo de mais estudos clinicos
randomizados, que poderdo resultar em novas evidéncias cientificas a respeito
desse tema.

Os resultados do presente estudo podem ser um ponto de partida para que
os cirurgibes-dentistas, em especial odontopediatras que tém contato frequente
com criancas em idade precoce, orientem 0s pacientes e seus pais a respeito dos
possiveis procedimentos preventivos e interceptativos, na presenca de obstrucéo

nasofaringea.
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CONCLUSAO
Baseado nesta revisdo, a obstrucdo nasofaringea estd associada as
maloclusdes mordida aberta anterior, mordida cruzada posterior e malocluséo

Classe Il de Angle.
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ABSTRACT

Introduction: The objective of this study was to respond through a systematic
review, to the question "Is nasopharyngeal obstruction associated with
malocclusion?”. Material and methods: The search of the studies was carried out
in the electronic databases PubMed, Lilacs, Scopus, Web of Science (WOS) and in
the gray literature. The eligibility criteria were developed according to the acronym
PECOS: (1) Participants: children and adolescents aged 3-16 years; (2) Exposure:
individuals with nasopharyngeal obstruction; (3) Comparison: no obstruction / no
control group; (4) Outcome: malocclusion; (5) Types of studies included:
observational studies. The bias risk assessment was independently conducted by
two researchers, using the MAStARI tool. The randomized and fixed effect models
were used and the heterogeneity was tested (12 / P < 0.05). Results: Of the 1756
studies identified, 34 were included and of the 271 gray literature studies, 1 was
included. Of these included studies, 15 presented comparisons with control groups
and were included in the meta-analysis. There was a positive association between
nasopharyngeal obstruction and anterior open bite (OR 2.37 [1.14, 4.92], P = 0.02,
12 = 79%), posterior crossbite (OR 2.14 [1.74, 2.62], P <0.00001, 12 = 4%)) , Angle
Class Il malocclusion (OR 2.39 [1.38, 4.12], P = 0.002, 12 = 80%) and Angle Class Il
malocclusion (OR 1.63 [1.17, 2.28], P = 0.004, 17 = 43%). In the 14 prevalence
studies, 40.38% of the individuals with nasopharyngeal obstruction presented
anterior open bite, 19.42% posterior crossbite, 45.79% Class |, 36.97% Class Il and
9.76% Angle Class lll. Individuals in the control groups also had malocclusions.
Conclusion: Nasopharyngeal obstruction is associated with anterior open bite,

posterior crossbite, Angle Class Il and Class Ill malocclusion.

Keywords: Malocclusion, mouth breathing, nasal obstruction
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INTRODUCTION

Nasopharyngeal obstruction is related to nasal septum deviation, chronic
inflammation, and congestion of the nasopharyngeal mucosa, allergy, hypertrophy
of the pharyngeal and turbinate tonsils, inflammation and hypertrophy of the
palatines tonsils'?, rhinitis, tonsillitis, and bronchitis3. This obstruction may result in
mouth breathing®, which may influence the morphological characteristics of the
dentition in children®.

Children with obstruction and mouth breathing may present changes such as
kyphotic posture®’, convex facial profile, facial asymmetry, reduced lip and tongue
tonus, altered nasolabial angle? and predominantly vertical growth®®. Regarding
occlusion, the association of nasopharyngeal obstruction with anterior open bite is
reported'®14, posterior cross bite!®1®, Angle malocclusion Class 1*%14, Class
”9,10,14,16,20,21 and Class 1l 9,16,21,22_

However, there is no unanimity in the literature regarding the direct influence
of nasopharyngeal obstruction in the presence of malocclusion. Some studies have
analyzed the influence of mouth breathing on the development of malocclusions and
there was no association with malocclusion Class [9:19:16.20-22 Class 111121420 nor the
greater frequency of anterior open bite 181%21 or crowding in the mouth breathing
patient group when compared to nasal breathers 2.

The association between mouth breathing and malocclusion represents a
vicious circle in which it is difficult to establish whether the primary alteration is
respiratory or maxillofacial'®. Thus, it is fundamental that these patients perform a
multidisciplinary evaluation, providing adequate diagnosis and treatment®19.23-27 to
reduce the negative impact of these obstructions and habits that induce mouth
breathing in children's health6:27,

Due to the importance of this topic for the dentist who treats growing children
and adolescents, and the lack of a systematic review that supports the correlation
between nasopharyngeal obstruction and the presence of malocclusion, it is justified
to perform this work.
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The objective of this study was to respond, through a systematic review, to
the focused question: "Is nasopharyngeal obstruction associated with malocclusion

in children and adolescents?".
MATERIAL AND METHODS

Protocol and registration

This systematic review was performed according to the PRISMA guideline
(Preferred Reporting Items for Systematic Reviews and Meta-Analysis Checklist).
The protocol was registered on the PROSPERO website (International prospective

register of systematic review) under number CRD42017078449.

Eligibility Criteria

The eligibility criteria for considering the studies for this systematic review
were as follows, according to the acronym PECOS: (1) Participants: children and
adolescents between 2 years and 16 years and 11 months of age; (2) Exposure:
individuals with nasopharyngeal obstruction; (3) Comparison: no obstruction / no
control group; (4) Outcome: malocclusion; (5) Types of studies included: cross-
sectional, cohort, retrospective, or prospective observational studies. There were no

restrictions on the publication time and language of the articles.

Inclusion criteria
We included studies in which the sample consisted of children and
adolescents between 2 years and 16 years and 11 months of age, with

nasopharyngeal obstruction and who developed or not malocclusion.

Exclusion Criteria
Revisions, letters, conference summaries, expert opinions, case reports,
articles of narrative reviews, studies in which individuals were orthodontically treated,
or had previously performed reviews were excluded. Likewise, studies with
individuals with no nasopharyngeal obstruction, syndromic individuals or who were
previously diagnosed with sleep apnea were excluded, studies in which mouth
40
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breathing did not have nasopharyngeal obstruction as the etiological factor, studies
that did not evaluate malocclusion as a primary endpoint, studies in which the
sample was older than 16 years and 11 months of age and studies that were
evaluated only by radiographic or cephalometric methods.

Sources of information and search strategy

Appropriate word combinations and truncations were selected and adapted
for each of the following electronic databases: PubMed, Lilacs, Scopus, and Web of
Science. The research was done in the gray literature in the databases of Google
Scholar, Proquest, and Open Gray. The search in these electronic databases was
made on June 5, 2017, and the search update on July 11, 2019 (Annex I).

Subsequently, the references of the included studies were searched
manually. All references were managed, and the duplicates were removed by the
reference manager software (EndNote® X7 Thomson Reuters, Philadelphia, PA,
USA).

Data collect

In phase 1 reading, two authors (A.C.M.A., P.G.T.) independently selected
included studies. Study Design: Observational studies were considered for inclusion
if they met the population criteria, exposure, comparisons, and outcomes detailed
above. In phase 1, the two authors reviewed titles and abstracts, and then crossed
all the information identified. In cases of doubt or disagreement between them and
when they failed to reach consensus, a third author (C.M.A.) reviewed the studies
for the final decision on eligibility.

In phase 2 reading, the same reviewers performed the complete reading of
the previously selected studies, in an autonomous way. The data collected consisted
of. characteristics of the study (authors, year of publication, country, study design),
population characteristics (sample size, age), evaluation characteristics (outcome
evaluation method), characteristics of the results statistical data) and main

conclusions.
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In cases of studies in which it was not possible to obtain the study in its
entirety, because they were not indexed in any database, three attempts were made
to contact the authors to obtain the study and relevant unpublished information.
attempted per week for three consecutive weeks and when there were no responses
such studies were excluded.

Two experts were contacted to verify if they had knowledge of any study that
they considered essential and that could contribute to the work, according to the
subject studied.

Risk of bias and quality of evidence

The methodology of the selected studies was evaluated using the bias risk
tool Meta-Analysis of Statistics Assessment and Review Instrument (MAStARI). The
risk of bias was categorized as "high"” when the study presented a "yes" response of
less than 49%; "Moderate" when the study presented between 50% and 69% "yes"
answer; and "low" when the study presented more than 70% "yes" response to the
bias risk questioning. Two authors (A.C.M.A., P.G.T.) punctuated each item with yes,
no, not clearly and not applicable, and each included study was evaluated
independently. The divergences were resolved by consensus, and a third reviewer
(C.M.A.) was consulted.

Synthesis of results

Risk of bias between studies
The clinical heterogeneities (comparing the variability between the
characteristics of the participants and the outcomes studied), methodological

(comparing study design variability and risk of bias) and statistics were considered.
Prevalence studies

The results of the prevalence studies, which presented only the group with

nasopharyngeal obstruction, were presented through confidence intervals (95%).
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Individual studies

The studies that could not be included in the group of prevalence studies or
in the meta-analysis group, because they presented methodologies different from
the others, were presented in a descriptive way.

Meta-analysis

The meta-analysis was performed using Review Manager Software (RevMan)
version 5.3, used to prepare Cochrane reviews (The Cochrane Collaboration)
considering a model of randomized effect when 12 2 50% and fixed when 12 <50%.
Combined effects estimates were obtained comparing the failure rate between the
variables nasopharyngeal obstruction and malocclusion and the mean results for
each study comparing the group with nasopharyngeal obstruction and control group
(without nasopharyngeal obstruction), which were presented graphically in a forest
plot. The P value <0.05 was considered statistically significant (Z test). The statistical
heterogeneity of the treatment effect (nasopharyngeal obstruction and malocclusion)
between the studies was assessed by Tau?, Cochrane Q test, with a P-value
threshold of 0.1 and inconsistency test 12, in which values> 69% were considered

indicative of high heterogeneity.

RESULTS

Description of the study

In phase 1 of the study selection, 2454 studies were identified in the 4
electronic databases. After the removal of the duplicates, 1754 remained. Phase 1
reading resulted in the exclusion of 1679 studies, with 75 remaining. Of these, 57
were selected for reading phase 2, of which, 24 were excluded and 33 included since
they were criteria. In addition, 271 studies were found in the gray literature, and only
1 in the Proquest database was selected for full reading in phase 2. In the update of
the database search at the end of the review, 1 study was included. Figure 1 shows

the diagram of the process of identification, inclusion, and exclusion of studies.
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Experts contacted did not add any articles in the review. The articles that were

excluded and the reasons for the exclusions are presented in Annex Il.

Scopus Lilacs PubMed Web of Science
(n=1502) (n=178) (n=655) (n=119)

: ' ! !
2 Records identified through first database searching
3 (n=2454)
e
b =4
f=
() A
k=] Google Open ProQuest
Scholar Grey (n=266) Records after duplicates removed
(n=5) (n=0) (n=1754)
!
I [ Records screened and potentially useful (n=57) J
A A4 A4
" "
o [ Grey literature (n=1) ]—.‘ Experts Experts
£ (=0 (n=0)
3 Updated search s
G (Scopus = 1719, Lilacs = 202, « Refgrence Refgrence
P Pubmed = 694, WOS = 154)  |——> lists lists
v (n=0) (n=0)

( Full-text articles assessed for eligibility (n = 60) ]

—
Total articles excluded (n = 25) due to:
1- Patients who were undergoing orthodontic treatment, or who had
previously undergone orthodontic treatment (n = 2);
2- Patients without nasopharyngeal obstruction (n = 2);
.‘E' 3 - Syndromic patients or who were previously diagnosed with sleep
=) »| apnea(n=2);
=2 4- Studies in which predominantly oral breathing did not have
w nasopharyngeal obstruction (n = 1) as its etiological factor;
5- Studies that did not evaluate malocclusion as primary outcome (n = 1);
6- Studies that were evaluated only by radiographic or cephalometric
methods (n = 6);
7- Reviews, letters, conference summaries, expert opinions, case reports
\ ) and narrative review articles (n = 7);
8- Studies in which the sample was older than 16 years of age (n = 2);
9- Studies with missing data, and that there was no response from the
Qhor (n=23). /
°
S
3 Included studies (n=35):
£ e Prevalence studies (n= 14)
e |ndividual studies (n= 6)
e Meta-analysis (n= 15)

Adapted from PRISMA REF.

Fig. 1. Flow Diagram of Literature Search and Selection Criteria

Assessment of quality and risk of bias between studies

Of the included studies, 3 had a high bias risk 231, 7 a moderate bias risk

13,16,20,23,32-34 and 25 a low risk of bia52,9,10,12,14,15,17-19,21,22,25,35-47 (Figures 2 and 3’

Tables 1 and 2).
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Fig. 2. Results of the bias risk analysis of the case-control studies (n = 3), using the

MASTtARI tool.
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Fig. 3. Results of bias risk analysis of cross-sectional studies (n = 31), using the

MAStARI tool.
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Table 1. Cohort studies / Case-controlled studies.

Answers
©
)
3 S B
= = st
. o ™ i
— T w
Questions s ® S8
] T A&
o = ]
0 N =
=} 5 o
0] 2 m
=
1. Was the sample representative of patients in the population as a whole? ¥ ¥ Y
2. Were the patients at a similar point in the course of their conditionfiliness? Y ¥ Y
3. Had bias been minimized in relation 1o selection of cases and of controls? Y Y ¥
4. Were confounding factors idenfified and strategies to deal with them stated? MA MA Y
5. Were the outcomes assessed using objective criteria? ¥ b ¥
6. Was follow-up carried out over a sufficient time period? M ¥ ¥
7. Were the outcomes of people who withdrew described and included in the
. A MA N
analysis?
8. Were outcomes measured in a reliable way? ¥ Y ¥
9. Was appropriate statistical analysis used? ¥ ¥ Y
% yes/nsk B5.7T1% 100%  B8,88%

a7
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Characteristics of included studies

The main characteristics of the 35 studies included in this systematic review
are in Table 3. All studies were observational, being 3 case-control, and 31 cross-
sectional. The reading and analysis of these articles were done and they were
divided according to the studied malocclusion: 3 evaluated posterior crosshite!°36:44,
3 overbite and overjet>3846, 3 posterior cross bite and overbite!®3°47, 6 posterior
cross bite, overbite and overjet!317.25313741° and 20 evaluated the Angle
C|assifiCation9,10,12,14,16,18,20-23,29,30,32-35,40,42,43,45_

The studies were conducted in Brazil?910:12.1520-22,2529-31,35-39,42,43,45,46
Cuba4, Denmark!3'’ Greece*t, Italy'®1®4l  Jordan3!, Lithuania*®, Mexico?’,
Nigerial®, Senegal®®323* and Venezuela®®. They presented male and female
subjects, aged between 3 and 16 years, with a different sample number between the

articles and the year of publication ranged from 1987 to 2019.
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Prevalence studies

The 14 studies that had the only group with nasopharyngeal obstruction were
heterogeneous with each other and their results are presented in the form of
confidence intervals in Annex Il. The averages of these studies for each variable
showed that in the evaluation of the prevalence of anterior open bite, of the total of
2028 individuals with nasopharyngeal obstruction, 819 (40.38%) had this
malocclusion, in relation to posterior crossbite, of a total of 2296 individuals with
obstruction, 446 (19.42%) presented this malocclusion. When evaluating Angle
malocclusions, of the 963 individuals with nasopharyngeal obstruction, 441 (45.79%)
had Class | malocclusion, 356 (36.97%) Class Il malocclusion and 94 (9.76%) Class

Il malocclusion.

Individual studies

The six studies?37-394146 who presented methodological heterogeneity
differing from the prevalence and meta-analysis studies found that mouth breathing
children presented alterations in orthodontic, medical and speech-language
evaluations, confirming the great impact of mouth breathing on quality of life and,
therefore, the need for multidisciplinary treatment for these patients?. The prevalence
of malocclusion is associated with deleterious habits®’3® and nasopharyngeal
changes3-394146 as well as the respiratory pattern, is related to the greater chance
of malocclusion® (Tabela 3).

Meta-analysis

The meta-analysis was conducted with data from the 15 studies®10.12-22,25.34
(12 = 4%) for the open bite (12 = 79%), which contained a group with nasopharyngeal
obstruction and control group (without obstruction), which are represented in the
forest plot (Figures 9 to 13), indicating the significance of clinical heterogeneity (12 =
79%) for open bite (12 = 89%) for Class | of Angle, (12 = 80%) for Class Il of Angle
and (12 = 43%) for Class IIl of Angle. The analysis was made by dividing the studies
according to the type of obstruction and malocclusion present in the sample. The
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heterogeneity ranged from 4% to 89%. The heterogeneity was considered "not
important” when 12 = 4%.

For the variable anterior open bite, 26.4% (n = 147) presented an anterior
open bite, while the total number of individuals with a nasopharyngeal obstruction (n
=556) presented a previous open bite. 11.8% (n = 214) presented this malocclusion,
showing a positive association between the analyzed parameters (OR 2.37 [1.14,
4.92], P =0.02, 12=79%) (Figure 4).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Berwig etal. 2010 40 142 15 93 146% 204 [1.08, 3.896) —
Diouf (c) etal. 2019 19 42 13 44 13.3% 1597 [0.81,4.79] T
Emmerich et al. 2008 15 33 1 49 TO0%  40.00[4.92 32517
Marcamini et al. 2010 33 f2 1249 5490 152% 4.07[2.38,6.89] —
Melsen etal 1987 4 42 13 09 116% 564 [1.75,18.11] .
Osiatuma etal. 20145 19 490 23 90 14.4% 0.78[0.349, 1.56] —
Podadera Valdés etal 2013 A a4 a 143 46%  31.89[1.73 587.14]
YYasconcelos etal 2005 1 20 2 20 a.7% 0.47[0.04, 5.69] T
Ficari etal 2008 11 71 18 TO136% 054 [0.23,1.29] I
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Fig. 4. Forest Plot for an anterior open bite.

Of the total number of individuals with nasopharyngeal obstruction (n = 1076),
23.5% (n = 253) presented posterior crossbite, while 15.6% (n = 2602) 406)
presented this malocclusion, with a positive association between the analyzed
parameters (OR 2.14 [1.74, 2.62], P <0.00001, 1?2 = 4%) (Figure 5).
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Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% Cl
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Ernrmerich et al. 2008 ! 13 4 49 2.0%  3.60[0.99,13.16]
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Jimenéz etal. 2017 127 452 109 FA2  4B.0% 2.31 [1.73,3.08] =
Warcomini et al. 2010 20 B2 184 590 1B.2% 1.35 [0.77, 2.37] -
Welsen et al. 1987 14 42 99 08 GO .08 [1.56, B.04] —
Osiatuma et al. 2015 10 a0 7 a0 51% 1.45 [0.54, 4.08] ——
Podadera Valdés etal. 2013 4 54 0 143 0.2% 2457 [1.35 483.41]
vasconcelos et al. 2005 4 20 3 0 20% 1.42 [0.27, 7.34] e
Zicari et al. 2009 24 71 11 71 50% 2.79[1.24, B.26] —
Total {95% CI) 1076 2602 100.0%  214[1.74, 2.62] +
Total events 253 406
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Testfor overall effect: 2= 7.29 (P = 0.00001)

Fig. 5. Forest Plot for posterior crossbite.

Control group Masopharyngeal obstr.

Of the total number of individuals with nasopharyngeal obstruction (n = 844),

48.8% (n = 412) presented Angle Class I, while the total number of subjects in the

control group (n = 1857), 60.3% = 1120) had Class I, and there was no association
between the analyzed parameters (OR 0.69 [0.35, 1.37], P = 0.29 12 = 89%) (Figure

6).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Eerwig etal. 2010 71 142 62 43 12.5% 0.50 [0.249, 0.86] —_—
Castro et al. 2008 10 24 110 163 111% 0.34[0.14,0.83] e —
Diouf (ch etal. 2018 15 42 19 4 111% 073[031,1.74] i
Feres etal 2009 9 30 13 0 10.2% 0.56[0.149,1.62] E——
Fonsecaetal 2012 A 18 14 i 849% 0.22 [0.06, 0.85] e —
Jirnenéz etal. 2017 234 452 883 Ta2 13.3% 0.33[0.25,0.43] -
Marcomini etal. 2010 35 G2 300 80 126% 1.25[0.74, 212 I
Podadera Waldés etal. 2013 23 a4 11 143 11.4% 8.901[3.93 2018] I
Yasconcelos et al. 2005 g 20 g 20 8.49% 0.501[0.13,1.93] ——
Total (95% CI) 844 1857 100.0% 0.69 [0.35, 1.37] B d
Total events 412 1120

it 2 — . == - R = I 1 1 ]
Heterogeneity: Tau®=0.89; Chi*=73.52, df=8 (P = 0.00001}); I?= 89% 'U.D1 011 110 'IUD'

Testfor overall effect Z=1.06 (F = 0.29)

Fig. 6. Forest Plot for Angle Class I.

Control group Masopharyngeal obstr.
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Of the total number of individuals with nasopharyngeal obstruction (n = 844),
40.2% (n = 340) presented Angle Class Il, 23.7% (n = 1857) 434) had Class II,
presenting a positive association between the analyzed parameters (OR 2.39 [1.38,
4.12], P = 0.002, 12 = 80%) (Figure 7).

Hasopahryngeal obstr.

Control group

Odds Ratio

Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Eerwig etal. 2010 B 142 28 93 13.6% 207 [1.19, 3.60] —
Castroetal. 2008 14 24 44 163 11.2% 367 [1.52, 8.86] —
Diouf{c) etal 2019 15 42 15 44 11.2% 1.07 [0.44, 2.61] I

Feres etal 2009 g an ] o 8.0% 1.000[0.26, 3.89] -1t
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Marcomini etal. 2010 18 G2 176 590 13.8% 0.96 [0.54,1.71] —
Podadera Valdés etal. 2013 30 54 7 143 10.8% 24.29[9.58, 61.56] —
Yasconcelos et al, 2005 13 20 11 20 8.5% 1.52[0.43 5.43] T
Total (95% CI) 844 1857 100.0% 2.39[1.38,4.12] -
Total events 340 434

Heterogeneity: Tau®= 0.49; Chi®= 4031, df= 8 (P = 0.00001); F= 80%

Test for overall effect £=3.13 (P = 0.002)

Fig. 7. Forest Plot for Angle Class II.
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Of the total number of individuals with nasopharyngeal obstruction (n = 844),

8.6% (n = 73) presented Angle Class Ill, while the total number of subjects in the

control group (n = 1857), 9% ) had Class Ill, and there was a positive association
between the analyzed parameters (OR 1.63[1.17, 2.28], P = 0.004, I = 43%) (Figure

8).

Nasopharyngeal obstr.  Control group Odds Ratio Odds Ratio
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Fig. 8. Forest Plot for Angle Classe Il

Control group Masopharyngeal obstr.
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DISCUSSION

To date, this is the first systematic review with a meta-analysis that evaluated
the literature's scientific evidence regarding nasopharyngeal obstruction as the
prospective etiological factor of malocclusion, and found association with anterior
open bite, posterior crossbite, Angle Class Il and Class Il malocclusion.

The clarification of this question is fundamental to help health professionals
to determine when and how to intervene in growing patients with nasopharyngeal
obstruction, in addition, to refer them to multidisciplinary treatment? and
interdisciplinary at an early age®’. Early diagnosis and appropriate management of
obstructions or habits that induce mouth breathing can reduce its negative impact
on children's health1627,

The literature has reported that individuals with nasopharyngeal obstruction
have alterations in craniofacial growth*®, which result in different types of
malocclusion3l. However, the results of most of the individual prevalence and meta-
analyses included in the present study have shown that there is a positive
association between nasopharyngeal obstruction with anterior open bite, posterior
crossbite, Angle Class Il and Class Il malocclusion.

Furthermore, in the prevalence studies, 45.79% of the individuals with
nasopharyngeal obstruction had Angle Class | malocclusion, but in the meta-
analysis there was no association between nasopharyngeal obstruction and Class I,
neither association between the control group and the Class I. The number of
individuals with Angle Class | in the studied groups was high both in those with
nasopharyngeal obstruction and in those without obstruction, as this is the
predominant classification in the population°.

Nasal obstruction is a risk factor that can promote mouth brathing!! to a
greater or lesser degree®?, which besides causing saturation of oxygen and
influencing in the diet'®?7, alters the normal growth of the nasal maxillar complex?’,
the functions of sucking, chewing, swallowing and speaking®, may bring about
changes in facial architecture and changes in muscle balance3, causing specific

dental malocclusions 23, such as those verified in the present meta-analysis. When
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other deleterious oral habits are associated with mouth breathing, the tendency to
develop overjet, open bite, and crossbite is greater?”’.

The higher prevalence of anterior open bite, posterior crossbite, and Angle
Class Il malocclusion in individuals with nasopharyngeal obstruction, verified in this
systematic review, may be related to open mouth position, low tongue position,
preventing the tongue from pressing the palate®, resulting in the external
compression of the mouth by the development of the bone and orbicular muscles of
the mouth and buccinator. The hard palate tends to become deeper, forming the
oval palate, and the upper dental arch tends to move anterior and become more
atretic, causing distal occlusion and cross bites*®5!, malocclusions that are more
prevalent in individuals with nasopharyngeal obstruction, according to the studies
analyzed in the present systematic review.

In addition, as it rises, the palate presses the cartilaginous septum up and
forward, diverting it and causing lack of transverse maxillary growth. We can
observe projected superior incisors, crowding and tendency to open bite®%53, which
is related to the lack of pressure of the upper lip on the incisors and the teeth half
open to facilitate breathing, causing the rupture of the balance of forces maintaining
the occlusion®. It is suggested that these functional and craniofacial growth
alterations are also responsible for increasing the prevalence of specific
malocclusions in individuals with nasopharyngeal obstruction.

It is reported that mouth breathing caused by nasopharyngeal obstruction
promotes the low position of the tongue, associated with posterior rotational
growth!4, to the most posterior position relative to the base of the skull®®, and the
greater inclination of the mandible, and the predominantly vertical growth pattern of
the face ?’. These deviations characterize Angle Class I, 1 malocclusion, but in the
present study, the term Class Il (without division 1) was used, in the same way, that
was mentioned in most of the included studies.

Despite the results verified by the meta-analysis, three studies showed the
opposite results. Hojensgaard et al. found no difference in relation to posterior
crossbite’, Vasconcelos et al., found no difference in the prevalence of anterior

open bite, posterior crosshite, and Angle Class Il 2t and Fonseca et al. found a similar
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prevalence of Angle Class Il malocclusion when compared to RPB and nasal
patients®. However, in the evaluation of the risk of bias and quality of evidence
performed through the MAStARI tool, despite the low risk of bias, the three studies
had no randomized samples and did not explain the confounding factors and
strategies to deal with them. In addition, the samples from the studies by
Vasconcelos et al. and Fonseca et al. were considerably lower than those of the
other meta-analysis studies.

The meta-analysis, based on the significance of the results of each study,
showed that individuals with nasopharyngeal obstruction had a higher prevalence of
anterior open bite, posterior crossbite, and Angle Class Il malocclusion. These
results are relevant and show the importance of early diagnosis and establishment
of adequate nasopharyngeal obstruction therapy, which could improve its symptoms
and chronic complications, as well as reduce its impact on the development of the
dentocraniofacial'®:41,

In the results of the studies included in this review, variations related to the
prevalence of malocclusion were found, which revealed heterogeneity, considering
the quality of evidence among the studies. To minimize the interference of
heterogeneity, the risk of bias was analyzed, and maximum similarity was obtained
between the studies, by means of appropriate eligibility and exclusion criteria.
Therefore, it is suggested to carry out more randomized clinical studies, which may
result in the new scientific evidence on this topic.

The results of the present study may be a starting point for dental surgeons,
especially pediatric dentists with frequent contact with children at an early age, to
guide patients and their parents about possible preventive and interceptive
procedures in the presence of nasopharyngeal obstruction.

CONCLUSION
Based on this review, nasopharyngeal obstruction is associated with anterior

open bite, posterior crossbite, Angle Class Il and Class Il malocclusion.
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Anexo |: Estratégia de pesquisa em banco de dados.

LILACS
(n=202)

tw:(("airway obstruction" OR "Obstrucéo nasal" OR "Obstruccién Nasal Bilateral"
OR "Obstrucéo das vias aéreas" OR "Obstrucdo nasofaringea" OR "Obstruccién
nasal" OR "obstruccién nasofaringea” OR "Obstrucédo de adendide” OR "Airway
Obstructions" OR "Nasopharynx obstruction" OR "nasopharyngeal obstruction"
OR "adenoid obstruction" OR "pharyngeal obstruction" OR "Obstrucéo faringea"
OR "nasal obstruction" OR "Nasal Blockage" OR "Nasal Blockages" OR
"Bloqueio Nasal" OR "Nasal Airway Obstruction" OR "Bilateral Nasal Obstruction"
OR "mouth-breathing" OR "Obstrucéo Nasal Bilateral" OR "respiraciéon bucal" OR
"Respiradores Bucais") AND ("Malocclusions” OR "Maloclusdo" OR
"malocclusion” OR "Maloclus6es" OR "Maloclusiones" OR "maloclusion™)) AND
(instance:"regional") AND ( db:("LILACS"))

PUBMED
(n=694)

1. ((("airway obstruction"[MeSH Terms] OR "airway obstruction"[All Fields] OR
"Airway Obstructions"[All Fields] OR "Nasopharynx obstruction"[All Fields]
OR "nasopharyngeal obstruction"[All Fields] OR "adenoid obstruction"[All
Fields] OR “pharyngeal obstruction”[All Fields] OR "nasal obstruction"[MeSH
Terms] OR "nasal obstruction”[All Fields] OR "Nasal Blockage"[All Fields] OR
"Nasal Blockages"[All Fields] OR "Nasal Airway Obstruction"[All Fields] OR
"Bilateral Nasal Obstruction"[All Fields] OR “mouth-breathing’[All Fields])))

2. ("Malocclusions"[All  Fields] OR "malocclusion"[MeSH Terms] OR
"malocclusion”[All Fields])

3. #1 AND #2

SCOPUS
(n=1719)

("airway obstruction" OR "Airway Obstructions" OR "Nasopharynx obstruction"
OR "nasopharyngeal obstruction" OR "adenoid obstruction" OR “pharyngeal
obstruction” OR "nasal obstruction” OR "Nasal Blockage" OR "Nasal Blockages"
OR "Nasal Airway Obstruction"” OR "Bilateral Nasal Obstruction” OR “mouth-
breathing”) AND ("Malocclusions" OR "malocclusion")

WEB  OF
SCIENCE
(n=154)

1. TS=("airway obstruction" OR "Airway Obstructions" OR "Nasopharynx
obstruction” OR "nasopharyngeal obstruction” OR "adenoid obstruction” OR
“pharyngeal obstruction” OR "nasal obstruction" OR "Nasal Blockage" OR
"Nasal Blockages" OR "Nasal Airway Obstruction” OR "Bilateral Nasal
Obstruction" OR “mouth-breathing”)

2. ("Malocclusions" OR "malocclusion")

3. #1 AND #2

GOOGLE
SCHOLAR
(n=5)

nasopharyngeal obstruction:malocclusion

OPEN GREY
(n=0)

"nasopharyngeal obstruction" AND "malocclusion”

PROQUEST
(n=266)

("airway obstruction” OR "Airway Obstructions"” OR "Nasopharynx obstruction"
OR "nasopharyngeal obstruction" OR "adenoid obstruction" OR “pharyngeal
obstruction” OR "nasal obstruction" OR "Nasal Blockage" OR "Nasal Blockages"
OR "Nasal Airway Obstruction" OR "Bilateral Nasal Obstruction" OR “mouth-
breathing”) AND ("Malocclusions" OR "malocclusion™)
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Anexo lI: Artigos excluidos e razdes da exclusao (n=25).

Autor, Ano Razao para
exclusao
Behfelt et al., 1989 6

Biscioni et al., 19942

Cabrera et al., 20133

Caprioglio et al., 1989*

De Freitas et al., 2006°

Demner et al.19836

Esteller More et al., 20117

Ferreira et al., 19998

Ferro et al., 1988¢

Forestier et al., 198210

Ghasempour et al., 2009"

Grippaudo et al., 20162

Hartsook et al., 19463

Hawkins et al., 19651

Hawkins et al., 19691°

Imbaud et al., 20066

Jorge et al., 1997

Joseph at al., 198218

Linder-Aronson et al., 19729

Linder-Aronson et al., 1979%

Martin et al., 20112

Martinelli et al., 201122

O O O O Nl N W Nl O N| W N| O O = O = O N O N

Montiel et al., 200423 2/4
Oliveira et al., 20102 8
Singh et al., 2018%° 2
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(1) Pacientes que estivessem em tratamento ortoddntico, ou que ja o tivessem
realizado previamente; (2) Pacientes sem obstrugdo nasofaringea; (3) Pacientes
sindrébmicos ou que foram diagnosticados previamente com apnéia do sono; (4)
Estudos nos quais a respiragdo predominantemente bucal n&o teve como fator
etiolégico a obstrugdo nasofaringea; (5) Estudos que ndo avaliaram a maloclusdo como
desfecho primario; (6) Estudos que fizeram avaliacdo apenas por métodos
radiograficos ou cefalométricos; (7) RevisGes, cartas, resumos de conferéncias,
opinides de experts, relatos de caso e artigos de revisdes narrativas; (8) Estudos nos
quais a amostra apresentava idade maior que 16 anos de idade; (9) Estudos com

dados ausentes, e que nao houve resposta do autor.
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ANEXO IV: Documento de registro da revisdo sistematica.

Dear ana carolina arantes,

Thank you for submitting details of your systematic review
"Nasopharyngeal obstruction causes malocclusion? A systematic review
to the PROSPERO register. We are pleased to confirm that the record
will be published within the next hour.

Your registration number is: CRD42017078449

You are free to update the record at any time, all submitted changes

will be displayed as the latest version with previous versions

available to public view. Please also give brief details of the key

changes in the Revision notes facility. You can log in to PROSPERO and
access your records at

https://www.crd.york.ac.uk/PROSPERO

Comments and feedback on your experience of registering with PROSPERO
are welcome at: crd-register@york.ac.uk

Best wishes for the successful completion of your review.
Yours sincerely,

PROSPERO Administrator

Centre for Reviews and Dissemination
University of York

York YO10 5DD

t: +44 (0) 1904 321049

e: CRD-register@york.ac.uk
www.york.ac.uk/inst/crd

PROSPERO is funded by the National Institute for Health Research and
produced by CRD, which is an academic department of the University of
York.

Email disclaimer: https://www.york.ac.uk/docs/disclaimer/email.htm
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