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DEGLUTIÇÃO



• O "TRIPLE CLOSURE" 
NÃO É ALCANÇADO: 
CONTATOS 
MODIFICADOS

• PRESENÇA DE 
TENSÕES 
PERIBUCAIS 
COMPENSATÓRIAS

SINAIS DE ALERTA NA 
DEGLUTIÇÃO



MASTIGAÇÃO

O TRABALHO APROPRIADO e COORDENADO 
de:

➢músculos mandibulares, faciais, linguais, labiais

➢mobilidade da língua

➢ dentição

➢ alimentos adequados ...

➢ respiração nasal

MASTIGAÇÃO: função que mantém o equilíbrio do S.E.



NA RESPIRAÇÃO ORAL:

Anteriorização da cabeça

Alteração postural

Boca abrindo

Mandíbula: girada para baixo

Língua: abaixada, anteriorizada, sem contato palatal

Lábios: incompetentes, pouco ativos

Músculos supra-hióideos: desequilibrados, devido a arcadas 
dentárias separadas

Músculos bucinadores: alongados, exercer pressão nos 
setores laterais

Músculos mastigadores: hipotónicos



TIPOS DE MASTIGAÇÃO:

MASSETERINA  

Movimentos de rotação

predominam

Existem movimentos

laterais

Mais envolvimento do m. 

masseter

Atividade na área posterior 

da cavidade oral

TEMPORAL

Movimentos verticais

predominam

Mais envolvimento do m. 

temporal

Atividade localizada na

área anterior da cavidade

oral

Comum no RESPIRADOR 

ORAL
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MASTIGAÇÃO



Mastigação BILATERAL ALTERNATIVA: até 66% dos 

ciclos de mastigação

Mastigação UNILATERAL PREFERENCIAL: 66% a 95% 

dos ciclos de mastigação unilateral

Mastigação CRÔNICA UNILATERAL: ciclos de 

mastigação 100% unilateral

➢ LADO DE TRABALHO (com comida): estimulação para o 

crescimento da maxila

➢ LADO DE BALANCEIO (sem comida): estímulo de 

crescimento para a mandíbula)

R.O.: Mastigação unilateral crónica NEM SEMPRE ...

Movimentos mandibulares com atipia, pouca força



FACTORES PREDISPONENTES PARA UNA 
MASTIGAÇÃO INADEQUADA

➢ Perda prematura de dentes que perturbam a oclusão

➢ Caries não tratadas

➢ Dor que pode alterar movimentos oclusais ou trajetórias

➢ Disfunções da ATM

➢ Tipo de alimentação

➢ Personalidade, temperamento, ambiente social

➢ RESPIRAÇÃO ORAL



Marchesan, I.Q. Definição e tratamento das alterações de fala de 

origem fonética. In: Cézar A. M.; Maksud S. S. Rio de Janeiro, 

Revinter; 2008. p.71-97 

Qualquer que seja a causa do problema respiratório, o fato
da pessoa respirar pela boca leva a alterações musculares
ou na postura da mandíbula, que podem gerar perda de
tónus, alterações de arcada, mau posicionamento lingual
dentro da cavidade oral, boca seca, diminuição do tempo
de deglutição da saliva, entre outros. Essas alterações
costumam levar a um discurso impreciso, dificultando
a comunicação.

FONOARTICULAÇÃO





Resumo

Objetivo: Verificar alterações na fala em crianças respiradoras orais e relacioná-

las com o tipo respiratório, a etiologia, o gênero e a idade.

Método: Foram avaliados 439 respiradores orais com idade entre 4 e 12 anos. 

Considerou-se atraso no desenvolvimento de fala a presença de alterações em 

crianças acima de cinco anos de idade. As alterações observadas foram 

interposição de língua (IL), ceceio frontal (CF), troca articulatória (TA), 

omissões (OM) e ceceio lateral (CL). Relacionou-se etiologia da respiração oral, 

gênero, idade, tipo respiratório e alterações de fala.

Resultados: Alterações de fala foram diagnosticadas em 31,2% dos pacientes 

sem relação com o tipo respiratório: oral ou misto. Maior frequência de trocas 

articulatórias e mais de uma alteração de fala ocorreram no género masculino. IL foi 

documentada em 53,3% pacientes, seguida por TA em 26,3% e CF em 21,9%. 

Concomitância de duas ou mais alterações de fala ocorreu em 24,8% das crianças.

Conclusão: Respirar pela boa pode afectar o desenvolvimiento da, a 

socialização e o desempenho escolar. A deteção precoce da respiração oral é 

esencial para prevenir e minimizar seus efeitos negativos sobre o 

desenvolvimento global dos individuos.

Hitos SF, Arakaki R, Solé D, Weckx LL. Oral breathing and speech disorders in children. J Pediatr (Rio J). 2013;89:361---5.



Alterações secundárias a R.O.
Hipotonia e hipofunção dos músculos elevadores da mandíbula

Alteração de tónus com hipofunção dos lábios e bochechas

Alteração do tónus   dos músculos supra-hióideos

Lábio superior retraído ou curto e lábio inferior evertido ou interposto entre os

dentes

Lábios secos e rachados com descoloração

Gengivas hipertrofiadas com descoloração e sangramento frequente

Anteriorização da língua ou elevação de suas costas para regular o fluxo de ar

Propriocepção oral alterada

Mastigação ineficiente problemas digestivos

Asfixia pela respiração incoordenada com a mastigação

Deglutição atípica com ruído, projeção anterior da língua, contração exagerada

do orbicular, movimentos da cabeça

Fala imprecisa com articulação travada e excesso de saliva

Fala sem uso do traço de loudness devido a otites frequentes, com alto índice de

ceceio anterior ou lateral

Voz com hiper ou hiponasalidade, ou rouca.

http://www.cefac.br/library/artigos/c3ce66a05efaa36874f0694b8c30b61f.pdf

Irene Marchesan



INFLUÊNCIA da RESPIRAÇÃO no CRESCIMENTO e 

DESENVOLVIMENTO CRANIOFACIAL

Padrão de respiração nasal → crescimento e 

desenvolvimento equilibrado

Promove o equilíbrio das pressões intraorais

Língua → papel morfogenético, função da expansão

transversal da mandíbula superior

Crescimento facial equilibrado de 1/3 médio e inferior

Harvold (1981): instaurar respiración oral en monos rhesus: aumento de 

respiración oral, descenso mandibular, maloclusión



RESPIRAÇÃO  ORAL
INFLUÊNCIA DECISIVA NA INSTALAÇÃO DE UMA 

MALOCLUSÃO

1) Se não houver estímulo 

lingual contra o palato: 

estreitamento da maxila e 

compressão transversal do 

palato.

2) Se a obstrução for baixa: 

pressão lingual na arcada 

inferior.

R.O.: Más común
la Mordida

Cuzada post



❖Ventilação nasal melhorada

❖Relação maxila / mandíbula melhorada

❖Permite a coaptação da língua no palato duro

❖Se não houver vestibularização dos incisivos: permite a 

oclusão labial.

❖Mastigaçao? Deglutição?



Resultados Após o tratamento, o índice de apneia e 
hipopneia (IAH) diminuiu e os sintomas clínicos 
desapareceram no final do período de tratamento. 
Vinte e quatro meses após o término do tratamento, 
não foram observadas mudanças significativas no IAH 
ou em outras variáveis.
Conclusões A ERM pode ser uma abordagem útil em 
crianças com má oclusão e SAOS, visto que os efeitos 
desse tratamento persistiram 24 meses após o término 
do tratamento.
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Abstract

Objective The aim of this study is to evaluate the impact of rapid palatal expansion (RPE) on the nasal airway subjectively

by utilizing patient-reported outcome measures (PROM) and objectively by evaluating validated internal nasal valve (INV)

measurements obtained from conebeam computed tomography (CBCT) in pediatrics.

Materials and methods In this retrospective cohort study, subjects who underwent RPE from March to December 2018 with

cone beam CT and Nasal Obstruction Symptom Evaluation (NOSE) scores were included. Exclusion criteria included cranio-

facial deformity, allergies, asthma, recent nasal trauma, or surgery. INV measurements(angleandcross-sectional area), diastema,

midpalatal sutureopening, and NOSE scores were evaluated.

Results Fifty-onesubjectsmet the inclusion criteriawith amean ageof 10.1± 2.6. Pre-expansion mean NOSE scorewas32.55

(moderate) whilepost-expansion was13.92 (mild). Mean NOSE score improved significantly by an averageof 18.63 following

post-expansion (P< 0.0001). The patients’ right and left INV angles increased significantly by a mean of 2.42° and 2.65°

respectively (P < 0.0001). Right and left INV cross-sectional areas increased significantly by an average of 14.35 mm2

(P< 0.0001) and 14.17 mm2 (P< 0.0001) respectively. An average expansion of the diastema and the suture was 1.60 mm

and 3.05 mm respectively (P< 0.0001), with an averageof 6.29 mm of expansion. Wefound theamount of diastemaexpansion

tocorrelatewithchangeinNOSEscore(R=− 0.32, P= 0.022). Ageanddiastemashowedanegativecorrelation (R=− 0.44, P=

0.0019), while INV angle and diastemashowed a statistically significant positivecorrelation (R= 0.28, P= 0.048).

Conclusions RPE showed improvement in both NOSE scoresand objectivemeasuresof theINV. Thismay show thepossibility

of considering RPE in managing resistant pediatric nasal airways. Future studies should include collaboration with pediatric

otolaryngologists, with the inclusion of pediatric patients with persistent nasal obstruction.

Keywords Rapid palatal expansion . Internal nasal valve . Midpalatal suture . Nasal obstruction in children . Rapid maxillary

expander . Nasal breathing

Introduction

Nasal obstruction is a common symptom presenting to both

primary care physicians and otolaryngologists with estimates

of approximately one-third of the US population afflicted to

varying degrees. Potential etiologies include anatomic, phys-

iologic, and pathophysiologic factors [1, 2]. During inspira-

tion, air enters through the vestibule of the nose and flows

through the nasal valves, the nasal cavity, and nasopharynx

[1, 2]. Obstruction or narrowing along any component of the

upper airway can disrupt normal breathing and is a critical

component in obstructive sleep apnea [3]. The internal nasal

valve (INV) is the narrowest cross-sectional area within the

upper airway. It represents50% of the total airflow resistance

* Daniela Silva

drsilva@dentistry.ucla.edu

1 Sectionsof PediatricDentistry and Orthodontics, Division of Growth

and Development, UCLA School of Dentistry, Los

Angeles, CA 90095, USA

2 Department of Orthodontics, Arthur A. Dugoni School of Dentistry

at the University of the Pacific, San Francisco, CA 94103, USA

3 Division of Sleep Surgery, Department of Otolaryngology-Head &

Neck Surgery, School of Medicine, Stanford University,

Stanford, CA 94305, USA

4 Department of Otolaryngology - Head & Neck Surgery, Faculty of

Medicine, Mansoura University, Mansoura 35516, Egypt

5 UCLA School of Dentistry, Los Angeles, CA 90095, USA

Sleep and Breathing

https://doi.org/10.1007/s11325-020-02140-y

Author's personal copy

ENT • ORIGINAL ARTICLE

Impact of rapid palatal expansion on the internal nasal valve
and obstructive nasal symptoms in children

Audrey Yoon1,2
&Mohamed Abdelwahab3,4

&Stanley Liu3
&JamesOh1

&Heeyeon Suh2
&Michael Trieu5

&Kevin Kang5
&

Daniela Silva1

Received: 23 March 2020 / Revised: 15 June 2020 / Accepted: 24 June 2020
# Springer Nature Switzerland AG2020

Abstract

Objective The aim of this study is to evaluate the impact of rapid palatal expansion (RPE) on the nasal airway subjectively

by utilizing patient-reported outcome measures (PROM) and objectively by evaluating validated internal nasal valve (INV)

measurements obtained from conebeam computed tomography (CBCT) in pediatrics.

Materials and methods In this retrospective cohort study, subjects who underwent RPE from March to December 2018 with

cone beam CT and Nasal Obstruction Symptom Evaluation (NOSE) scores were included. Exclusion criteria included cranio-

facial deformity, allergies, asthma, recent nasal trauma, or surgery. INV measurements(angleandcross-sectional area), diastema,

midpalatal sutureopening, and NOSE scores were evaluated.

Results Fifty-onesubjectsmet the inclusion criteriawith amean ageof 10.1± 2.6. Pre-expansion mean NOSE scorewas32.55

(moderate) whilepost-expansion was13.92 (mild). Mean NOSE scoreimproved significantly by an averageof 18.63 following

post-expansion (P< 0.0001). The patients’ right and left INV angles increased significantly by a mean of 2.42° and 2.65°

respectively (P< 0.0001). Right and left INV cross-sectional areas increased significantly by an average of 14.35 mm2

(P< 0.0001) and 14.17 mm2 (P< 0.0001) respectively. An average expansion of the diastema and the suture was 1.60 mm

and 3.05 mm respectively (P< 0.0001), with an averageof 6.29 mm of expansion. Wefound theamount of diastemaexpansion

tocorrelatewithchangeinNOSEscore(R=− 0.32, P= 0.022). Ageanddiastemashowedanegativecorrelation (R=− 0.44, P=

0.0019), while INV angle and diastemashowed a statistically significant positivecorrelation (R= 0.28, P= 0.048).

Conclusions RPE showed improvement in both NOSE scoresand objectivemeasuresof theINV. Thismay show thepossibility

of considering RPE in managing resistant pediatric nasal airways. Future studies should include collaboration with pediatric

otolaryngologists, with the inclusion of pediatric patients with persistent nasal obstruction.

Keywords Rapid palatal expansion . Internal nasal valve . Midpalatal suture . Nasal obstruction in children . Rapid maxillary

expander . Nasal breathing

Introduction

Nasal obstruction is a common symptom presenting to both

primary care physicians and otolaryngologists with estimates

of approximately one-third of the US population afflicted to

varying degrees. Potential etiologies include anatomic, phys-

iologic, and pathophysiologic factors [1, 2]. During inspira-

tion, air enters through the vestibule of the nose and flows

through the nasal valves, the nasal cavity, and nasopharynx

[1, 2]. Obstruction or narrowing along any component of the

upper airway can disrupt normal breathing and is a critical

component in obstructive sleep apnea [3]. The internal nasal

valve (INV) is the narrowest cross-sectional area within the

upper airway. It represents50% of the total airflow resistance

* Daniela Silva

drsilva@dentistry.ucla.edu

1 Sectionsof PediatricDentistry and Orthodontics, Divisionof Growth

and Development, UCLA School of Dentistry, Los

Angeles, CA 90095, USA

2 Department of Orthodontics, Arthur A. Dugoni School of Dentistry

at the University of thePacific, San Francisco, CA 94103, USA

3 Division of Sleep Surgery, Department of Otolaryngology-Head &

Neck Surgery, School of Medicine, Stanford University,

Stanford, CA 94305, USA

4 Department of Otolaryngology - Head & Neck Surgery, Faculty of

Medicine, Mansoura University, Mansoura 35516, Egypt

5 UCLA School of Dentistry, Los Angeles, CA 90095, USA

Sleep and Breathing

https://doi.org/10.1007/s11325-020-02140-y

Author's personal copy

ENT • ORIGINAL ARTICLE

Impact of rapid palatal expansion on the internal nasal valve
and obstructive nasal symptoms in children

Audrey Yoon1,2
&Mohamed Abdelwahab3,4

&Stanley Liu3
&JamesOh1

&Heeyeon Suh2
&Michael Trieu5

&Kevin Kang5
&

Daniela Silva1

Received: 23 March 2020 / Revised: 15 June 2020 / Accepted: 24 June 2020
# Springer Nature Switzerland AG2020

Abstract

Objective The aim of this study is to evaluate the impact of rapid palatal expansion (RPE) on the nasal airway subjectively

by utilizing patient-reported outcome measures (PROM) and objectively by evaluating validated internal nasal valve (INV)

measurementsobtained from conebeam computed tomography (CBCT) in pediatrics.

Materials and methods In this retrospective cohort study, subjects who underwent RPE from March to December 2018 with

cone beam CT and Nasal Obstruction Symptom Evaluation (NOSE) scores were included. Exclusion criteria included cranio-

facial deformity, allergies, asthma, recent nasal trauma, or surgery. INV measurements(angleandcross-sectional area), diastema,

midpalatal sutureopening, and NOSE scoreswereevaluated.

Results Fifty-onesubjectsmet the inclusion criteriawith amean ageof 10.1± 2.6. Pre-expansion mean NOSE scorewas32.55

(moderate) whilepost-expansion was13.92 (mild). Mean NOSE scoreimproved significantly by an averageof 18.63 following

post-expansion (P< 0.0001). The patients’ right and left INV angles increased significantly by a mean of 2.42° and 2.65°

respectively (P< 0.0001). Right and left INV cross-sectional areas increased significantly by an average of 14.35 mm2

(P< 0.0001) and 14.17 mm2 (P< 0.0001) respectively. An average expansion of the diastema and the suture was 1.60 mm

and 3.05 mm respectively (P< 0.0001), with an averageof 6.29 mm of expansion. Wefound theamount of diastemaexpansion

tocorrelatewithchangeinNOSEscore(R=−0.32, P= 0.022). Ageanddiastemashowedanegativecorrelation(R=−0.44, P=

0.0019), while INV angleand diastemashowed astatistically significant positivecorrelation (R= 0.28, P= 0.048).

Conclusions RPE showed improvement in both NOSE scoresand objectivemeasuresof theINV. Thismay show thepossibility

of considering RPE in managing resistant pediatric nasal airways. Future studies should include collaboration with pediatric

otolaryngologists, with the inclusion of pediatric patientswith persistent nasal obstruction.

Keywords Rapid palatal expansion . Internal nasal valve . Midpalatal suture . Nasal obstruction in children . Rapid maxillary

expander . Nasal breathing

Introduction

Nasal obstruction is a common symptom presenting to both

primary care physiciansand otolaryngologists with estimates

of approximately one-third of the US population afflicted to

varying degrees. Potential etiologies include anatomic, phys-

iologic, and pathophysiologic factors [1, 2]. During inspira-

tion, air enters through the vestibule of the nose and flows

through the nasal valves, the nasal cavity, and nasopharynx

[1, 2]. Obstruction or narrowing along any component of the

upper airway can disrupt normal breathing and is a critical

component in obstructive sleep apnea [3]. The internal nasal

valve (INV) is the narrowest cross-sectional area within the

upper airway. It represents50% of the total airflow resistance

* DanielaSilva

drsilva@dentistry.ucla.edu

1 Sectionsof PediatricDentistry andOrthodontics, Divisionof Growth

and Development, UCLA School of Dentistry, Los

Angeles, CA 90095, USA

2 Department of Orthodontics, Arthur A. Dugoni School of Dentistry

at theUniversity of thePacific, San Francisco, CA 94103, USA

3 Division of Sleep Surgery, Department of Otolaryngology-Head &

Neck Surgery, School of Medicine, Stanford University,

Stanford, CA 94305, USA

4 Department of Otolaryngology - Head & Neck Surgery, Faculty of

Medicine, MansouraUniversity, Mansoura35516, Egypt

5 UCLA School of Dentistry, LosAngeles, CA 90095, USA

Sleep and Breathing

https://doi.org/10.1007/s11325-020-02140-y

Author's personal copy

ENT • ORIGINAL ARTICLE

Impact of rapid palatal expansion on the internal nasal valve
and obstructive nasal symptoms in children

Audrey Yoon1,2
&Mohamed Abdelwahab3,4

&Stanley Liu3
&JamesOh1

&Heeyeon Suh2
&Michael Trieu5

&Kevin Kang5
&

Daniela Silva1

Received: 23 March 2020/ Revised: 15 June 2020 / Accepted: 24 June 2020
# Springer Nature Switzerland AG2020

Abstract

Objective The aim of this study is to evaluate the impact of rapid palatal expansion (RPE) on the nasal airway subjectively

by utilizing patient-reported outcome measures (PROM) and objectively by evaluating validated internal nasal valve (INV)

measurementsobtained from conebeam computed tomography (CBCT) in pediatrics.

Materials and methods In this retrospective cohort study, subjects who underwent RPE from March to December 2018 with

cone beam CT and Nasal Obstruction Symptom Evaluation (NOSE) scores were included. Exclusion criteria included cranio-

facial deformity, allergies, asthma, recent nasal trauma, or surgery. INV measurements(angleandcross-sectional area), diastema,

midpalatal sutureopening, and NOSE scoreswereevaluated.

Results Fifty-onesubjectsmet the inclusion criteriawith amean ageof 10.1± 2.6. Pre-expansion mean NOSE scorewas32.55

(moderate) whilepost-expansion was13.92 (mild). Mean NOSE scoreimproved significantly by an averageof 18.63 following

post-expansion (P< 0.0001). The patients’ right and left INV angles increased significantly by a mean of 2.42° and 2.65°

respectively (P< 0.0001). Right and left INV cross-sectional areas increased significantly by an average of 14.35 mm2

(P< 0.0001) and 14.17 mm2 (P< 0.0001) respectively. An average expansion of the diastema and the suture was 1.60 mm

and 3.05 mm respectively (P< 0.0001), with an averageof 6.29 mm of expansion. Wefound theamount of diastemaexpansion

tocorrelatewithchangeinNOSEscore(R=−0.32, P= 0.022). Ageanddiastemashowedanegativecorrelation(R=−0.44, P=

0.0019), while INV angleand diastemashowed astatistically significant positivecorrelation (R= 0.28, P= 0.048).

Conclusions RPE showed improvement in both NOSE scoresand objectivemeasuresof theINV. Thismay show thepossibility

of considering RPE in managing resistant pediatric nasal airways. Future studies should include collaboration with pediatric

otolaryngologists, with the inclusion of pediatric patientswith persistent nasal obstruction.

Keywords Rapid palatal expansion . Internal nasal valve . Midpalatal suture . Nasal obstruction in children . Rapid maxillary

expander . Nasal breathing

Introduction

Nasal obstruction is a common symptom presenting to both

primary care physiciansand otolaryngologists with estimates

of approximately one-third of the US population afflicted to

varying degrees. Potential etiologies include anatomic, phys-

iologic, and pathophysiologic factors [1, 2]. During inspira-

tion, air enters through the vestibule of the nose and flows

through the nasal valves, the nasal cavity, and nasopharynx

[1, 2]. Obstruction or narrowing along any component of the

upper airway can disrupt normal breathing and is a critical

component in obstructive sleep apnea [3]. The internal nasal

valve (INV) is the narrowest cross-sectional area within the

upper airway. It represents50% of thetotal airflow resistance

* DanielaSilva

drsilva@dentistry.ucla.edu

1 Sectionsof PediatricDentistry andOrthodontics, Divisionof Growth

and Development, UCLA School of Dentistry, Los

Angeles, CA 90095, USA

2 Department of Orthodontics, Arthur A. Dugoni School of Dentistry

at theUniversity of thePacific, San Francisco, CA 94103, USA

3 Division of Sleep Surgery, Department of Otolaryngology-Head &

Neck Surgery, School of Medicine, Stanford University,

Stanford, CA 94305, USA

4 Department of Otolaryngology - Head & Neck Surgery, Faculty of

Medicine, MansouraUniversity, Mansoura35516, Egypt

5 UCLA School of Dentistry, LosAngeles, CA 90095, USA

Sleep and Breathing

https://doi.org/10.1007/s11325-020-02140-y

Author's personal copy



and continuesto beatarget for research [4]. Small changes in

the INV dimensions can dramatically impact airflow resis-

tance and affect nasal function [5].

Rapid palatal expansion (RPE) is a dentofacial orthopedic

treatment used to treat upper-jaw constriction in growing pa-

tients (Fig. 1). The technique applies orthopedic force to the

midpalatal sutureand widensthemaxillaand maxillary dental

arch [6, 7]. Although the primary site of action is the

midpalatal suture, maxillary expansion also appears to affect

supporting airway craniofacial structures significantly [8].

Previous studies confirm that midpalatal disjunction also in-

creasesthewidth of thenasal cavity [9, 10]. AsRPEpromotes

the separation of the maxillary bones in a pyramidal shape,

maximum expansion occurs at the level of the incisors, just

below the anterior portion of the nasal floor. Furthermore,

midpalatal disjunction increasesnasal cavity volumewith ex-

pansionalso involving thelateral nasal walls[11]. RPEresults

in adownward and forward movement of themaxillary com-

plex with a significant increase of the nasal canal and im-

provednasal airflow [6]. Current studiespresent mixed results

on improvement of nasal function by orthodontic expansion

techniques, and there continues to be a need for objective

outcomemeasurementsto correlatewith known positiveclin-

ical outcomesusing standardized methods [5].

Theaim of thisstudy isto evaluatetheeffect of RPE on the

nasal airway by evaluating validated objective (internal nasal

valve dimension from computed tomography) and subjective

(Nasal Obstruction Symptom Evaluation (NOSE)) measures

[12]. A secondary aim involves studying the correlation with

age, as the midpalatal and premaxillary sutures mature, and

little is known about its effects on the internal nasal valve.

Materials and methods

This retrospective study was approved by University of

California, Los Angeles institutional review board (IRB#18-

001326). Subjects under the age of 15 who underwent RPE

from March to December 2018 with cone beam CT (CBCT)

and NOSE scoresavailablebeforeand after RPE wereinclud-

ed in thestudy. The inclusion criteriaweresubjectswith both

narrow maxilla/high-arched palatewith orthodontic problems

including but not limited to crossbite or overcrowded teeth

and anassociatedcomplaint of nasal obstruction (NOSE score

≥ 20).

Exclusion criteriaincluded patientsolder than15, with cra-

niofacial deformity, recent nasal trauma, nasal allergies, asth-

ma, nasal surgeries, enlarged adenoidal tissue, or abnormal

nasal pathology including hypertrophied nasal turbinates

(with grade 4 based on previously validated tools for inferior

turbinate hypertrophy) [13], severely deviated nasal septum

on thepre-expansion radiology, lateral wall insufficiency, na-

sal polyps, or upper airway infection during the expansion

period.

Rapid palatal expansion application

A banded, soldered, jackscrew palatal expansion appliance

(conventional Hyrax) was used for each subject. The first

permanent maxillary molar was banded on each side. The

appliancewasactivatedoncedaily (0.25 mm/day) for 4 weeks

accordingly.

Internal nasal valve measurements

A CBCT scanner (i-CAT FLX, Imaging Sciences, Hatfield,

PA) was set to standard setting (300 frames, 120 kVp, 5 mA,

17× 10fieldof view, scanning timeof 3.7s) for pre- andpost-

expansion evaluation. Post-expansion CBCT was obtained

within 1 month after expansion. Measurement of the INV

anglewasperformedbasedon theDICOM filesobtained from

the orthodontist (A. Y.) using Invivo 6™ Software

(Anatomage, San Jose, CA, version 6.0.3). Measurement of

the INV is based on previous validated publications, where a

modified coronal planeperpendicular to theexpected acoustic

airflow axis was used [5, 14–16]. On the sagittal view, a

reformatted axial planewasoriented parallel to theouter bony

nasal dorsum. Then, a modified coronal plane perpendicular

to thenew axial planewas chosen 1 cut right before thehead

of the inferior turbinate, as shown in Fig. 2. In patients with

asymmetric headsof the inferior turbinates, coronal cutswere

determined separately for each side.
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Statistical analysis

Data analysis was performed using SPSS for Windows ver-

sion 21 and the language R (http://www.r-project.org/).

Continuous variables were expressed as mean with standard

deviation (SD). All measurements were independently

performed by three examiners. Our investigators who

measured were blinded to both pre- and post-expansion

measurements.

Inter-examiner reliability was demonstrated via intraclass

correlation coefficients that were calculated for each subject

variable with measurement based on Cicchetti’s guidelines

[18] as well as Koo and Li’s guidelines [19].

Initial and final measured INV angles and cross-sectional

areas were summarized with descriptive statistics. Wilcoxon

signed-rank testswereconducted to examinesignificant treat-

ment changes before and after RPE treatment for all study

variables. Correlations between NOSE scores, INV angles,

Fig. 3 CT scan imagesbeforeand

after expansion. (A.1) Internal

nasal valveanglespre-RPE. (A.2)

Internal nasal valve angles post-

RPE. (B.1) Cross-sectional area

of nasal contours pre-RPE.

Midpalatal suture is closed and

not identified. (B.2) Cross-

sectional area of nasal contours

post-RPE. Intermaxillary sutureis

now open and measurement is

identified. (C.1) Diastema is not

present prior to RPE and mea-

surement is not identified. (C.2)

Diastema measurement post-RPE
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Abstract

Objective The aim of this study is to evaluate the impact of rapid palatal expansion (RPE) on the nasal airway subjectively

by utilizing patient-reported outcome measures (PROM) and objectively by evaluating validated internal nasal valve (INV)

measurementsobtained from conebeam computed tomography (CBCT) in pediatrics.

Materials and methods In this retrospective cohort study, subjects who underwent RPE from March to December 2018 with

cone beam CT and Nasal Obstruction Symptom Evaluation (NOSE) scores were included. Exclusion criteria included cranio-

facial deformity, allergies, asthma, recent nasal trauma, or surgery. INV measurements(angleandcross-sectional area), diastema,

midpalatal sutureopening, and NOSE scoreswereevaluated.

Results Fifty-onesubjectsmet the inclusion criteriawith amean ageof 10.1± 2.6. Pre-expansion mean NOSE scorewas32.55

(moderate) whilepost-expansion was13.92 (mild). Mean NOSE scoreimproved significantly by an averageof 18.63 following

post-expansion (P< 0.0001). The patients’ right and left INV angles increased significantly by a mean of 2.42° and 2.65°

respectively (P< 0.0001). Right and left INV cross-sectional areas increased significantly by an average of 14.35 mm2

(P< 0.0001) and 14.17 mm2 (P< 0.0001) respectively. An average expansion of the diastema and the suture was 1.60 mm

and 3.05 mm respectively (P< 0.0001), with an averageof 6.29 mm of expansion. Wefound theamount of diastemaexpansion

tocorrelatewithchangeinNOSEscore(R=−0.32, P= 0.022). Ageanddiastemashowedanegativecorrelation(R=−0.44, P=

0.0019), while INV angleand diastemashowed astatistically significant positivecorrelation (R= 0.28, P= 0.048).

Conclusions RPE showed improvement in both NOSE scoresand objectivemeasuresof theINV. Thismay show thepossibility

of considering RPE in managing resistant pediatric nasal airways. Future studies should include collaboration with pediatric

otolaryngologists, with the inclusion of pediatric patientswith persistent nasal obstruction.

Keywords Rapid palatal expansion . Internal nasal valve . Midpalatal suture . Nasal obstruction in children . Rapid maxillary

expander . Nasal breathing

Introduction

Nasal obstruction is a common symptom presenting to both

primary care physiciansand otolaryngologists with estimates

of approximately one-third of the US population afflicted to

varying degrees. Potential etiologies include anatomic, phys-

iologic, and pathophysiologic factors [1, 2]. During inspira-

tion, air enters through the vestibule of the nose and flows

through the nasal valves, the nasal cavity, and nasopharynx

[1, 2]. Obstruction or narrowing along any component of the

upper airway can disrupt normal breathing and is a critical

component in obstructive sleep apnea [3]. The internal nasal

valve (INV) is the narrowest cross-sectional area within the

upper airway. It represents50% of the total airflow resistance
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POSIÇÃO LINGUAL 
E GLOBAL



1- Curvatura 
normal

2- Cifose: aumento
da curvatura

dorsal

3- Lordose: aumento
da curvatura

lombar







RESPIRADOR  ORAL:
Rotação descendente da mandíbula

Desequilíbrio do complexo lábio-bochecha

Desequilíbrio dos músculos supra-hióideos

Músculos bucinadores alongados

Tónus mínimo dos músculos da mastigação.

POSTURA da cabeça, lingual e global ALTERADA



A- Respiração
Nasal

B- Respiração
Oral 

Existe uma relação entre a respiração e a musculatura orolabial, como no caso em 

que a respiração oral provoca o encurtamento do lábio superior e bem como a  

incompetência labial, impedindo-os de fazer o encerramento em posição de 

repouso”.

Albadalejo, A.; Leonés, A.M. “La Musculatura un aparato de ortodoncia y 

contención natural”. Ortodoncia Clínica 2004;7(3):138-148.



HÁBITOS ORAIS

PODE SER UMA CAUSA 
PREDISPONENTE, ETIOLÓGICA OU 
AGRAVANTE DE MALOCLUSÃO

NÃO PERMITE UMA POSTURA 
LINGUAL ADEQUADA

LEVE EM CONTA: IDADE DE 
APARÊNCIA, INTENSIDADE, 
FREQUÊNCIA, DURAÇÃO


