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MASTICACIÓN 

El TRABAJO ADECUADO y COORDINADO de: 
Ø músculos mandibulares, faciales, linguales,  labiales 
Ø movilidad lingual 
Ø dentición 
Ø alimentos adecuados… 
Ø respiración nasal 

¿CÓMO INFLUYE LA 

RESPIRACIÓN ORAL EN LA 

MASTICACIÓN? 

 

MASTICACIÓN: función que mantiene el equilibrio del S.E. 



EN RESPIRACIÓN  ORAL: 
❚  Anteriorización de la cabeza 
❚  Alteración postural 
❚  Apertura de la boca 
❚  Mandíbula: rotada hacia abajo 
❚  Lengua: descendida, anteriorizada, sin contacto palatino 
❚  Labios: incompetentes, hipofuncionantes 
❚  Músculos Suprahioideos: desequilibrados, por arcadas 

dentarias separadas 
❚  Músculos Buccinadores: estirados, ejercen presión sobre 

sectores laterales 
❚  Músculos Masticadores: hipotónicos 
 



TIPOS MASTICATORIOS: 

  MASETERINA     
❚  Predominan los 

movimientos rotatorios 
❚  Existen los movimientos de 

lateralidad 
❚  Más implicación de la mm 

maseterina  
❚  Actividad en zona posterior 

de la cavidad oral                  

      TEMPORAL 
❚  Predominan movimientos 

verticales 
❚  Más implicación de la mm 

temporal 
❚  Actividad situada en zona 

anterior de la cavidad oral 
❚  Frecuente en el 

RESPIRADOR ORAL 
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MASTICACIÓN 



❚  Masticación BILATERAL ALTERNA: hasta 66% de 
ciclos masticatorios 

❚  Masticación UNILATERAL PREFERENCIAL: 66% a 95% 
de ciclos masticatorios de un único lado 

❚  Masticación UNILATERAL CRÓNICA: 100% de ciclos 
masticatorios de un único lado 

Ø  LADO de TRABAJO (con alimento): estímulo para 
crecimiento de la maxila 

Ø  LADO de BALANCEO (sin alimento): estímulo de 
crecimiento para la mandíbula) 

R.O.: Masticación Unilateral crónica NO SIEMPRE… 
Movimientos mandibulares con atipias, poca fuerza 



FACTORES PREDISPONENTES PARA UNA 
MASTICACIÓN INADECUADA 

Ø Pérdida prematura de piezas dentarias que perturben la 
oclusión 

Ø Caries no tratadas 
Ø Dolores que puedan alterar los movimientos o trayectorias 

oclusales 
Ø Disfunciones de la ATM 
Ø  Tipo de alimentación 
Ø Personalidad, temperamento, entorno social 
Ø RESPIRACIÓN 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  
 

No importa la causa del problema respiratorio, el hecho 
que una persona respire por la boca, lleva a alteraciones 
musculares, o de postura de la mandíbula, las cuales 
pueden generar la pérdida de tono, alteraciones de 
arcada, mal posicionamiento lingual dentro de la 
cavidad oral, boca seca, disminución del tiempo de 
deglución de saliva, entre otros. Estas alteraciones 
llevan con frecuencia a un habla imprecisa, dificultando 
la comunicación.  

 

FONOARTICULACIÓN 





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 gênero 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. 
 
Conclusión: Respirar por la boca puede afectar el desarrollo del habla, la 
socialización y el desempeño escolar. La detección precoz de la respiración 
oral es esencial para prevenir y minimizar sus efectos negativos sobre el 
desarrollo global de los individuos. 

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



Alteraciones fonoaudiológicas de la R.O. 
❚  Hipotonía e hipofunción de los músculos elevadores da mandíbula 
❚  Alteración del tono con hipofunción de los labios y mejillas 
❚  Alteración del tono de la musculatura supra hioidea  
❚  Labio superior retraído o corto, e inferior evertido o interpuesto entre dientes  
❚  Labios secos y agrietados con alteración de color 
❚  Encías hipertrofiadas con alteración de color y frecuentes sangrados  
❚  Anteriorización de la lengua o elevación de su dorso para regular el flujo de aire  
❚  Propiocepción oral alterada 
❚  Masticación ineficiente à problemas digestivos 
❚  Ahogos por la incoordinación de la respiración con la masticación 
❚  Deglución atípica con ruido, proyección anterior de la lengua, contracción 

exagerada de orbicular, movimientos de cabeza  
❚  Habla imprecisa con articulación trabada y exceso de saliva  
❚  Habla sin uso del trazo de sonoridad por las otitis frecuentes, con alto 

índice de ceceo anterior o lateral 
❚  Voz con hiper o hiponasalidad, o ronca. 

Irene Marchesan 

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



INFLUENCIA de la RESPIRACIÓN en el  
CRECIMIENTO y DESARROLLO CRÁNEOFACIAL  

❚  Patrón respiratorio nasal ! crecimiento y 
desarrollo equilibrado 

 
❚  Promueve equilibrio de las presiones intraorales 
  
❚  Lengua ! rol morfogenético, función de 

expansión transversal del maxilar superior 
 
❚  Crecimiento facial equilibrado de 1/3 medio e 

inferior  

Harvold (1981): instaurar respiración oral en monos rhesus: aumento de 
respiración oral, descenso mandibular, maloclusión 



 
 

RESPIRACIÓN  ORAL 
INFLUENCIA DECISIVA EN LA INSTALACIÓN  

DE UNA MALOCLUSIÓN 

1) Si no existe el estímulo 
lingual contra el paladar: 
estrechamiento del maxilar y 
compresión transversal del 
paladar. 
 
2) Si la obstrucción es baja: 
presión lingual sobre arcada 
inferior. 

R.O.: Más común 
 la Mordida 
Cuzada post 



v Mejora de la ventilación nasal 
v Mejora de la relación maxilar/Mandíbula 
v Permite la coaptación de la lengua en el paladar duro 
v Si no hay vestibularización de los incisivos: permite la 
oclusión labial.  
v Masticación? Deglución? 

7/7/20 11'16Tratamientos de ortodoncia interceptiva: problemas transversales en niños

Página 7 de 12https://www.clinicafriedlander.com/ortodoncia-interceptiva-tratamiento-de-los-problemas-transversales-de-anchura-en-ninos/

Diseño variado del disyuntor, de izquierda a derecha: disyuntor Hyrax, Disyuntor

Haas y disyuntor de MacNamara.

En nuestra clínica usamos casi siempre el disyuntor de tipo

Hyrax porque es más higiénico y cómodo para el paciente.

últimamente usamos un diseño aún más sencillo o

“minimalista” del disyuntor para aumentar la comodidad y

mejorar la higiene durante el tratamiento.

Nuestro diseño del disyuntor – “monobrazo” minimalista, muy cómodo y muy

higiénico.

El tratamiento suele iniciar en la mandíbula ya que es una

expansión más lenta; a los pocos meses, cuando ya tenemos

la mandíbula casi expandida del todo, se inicia la expansión

en el maxilar superior ya que la disyunción, la expansión

superior con el disyuntor, suele hacerse en 4-6 semanas. El
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Abstract
Purpose In view of the positive outcome of orthodontic
treatment using rapid maxillary expansion (RME) on sleep-
disordered breathing, we generated data on RME in
children with obstructive sleep apnea (OSA) by evaluating
objective and subjective data over a 36-month follow-up
period, to determine whether RME is effective in the long-
term treatment of OSA. We selected all patients with dental
malocclusions and OSA syndrome (OSAS) confirmed by
polysomnography.
Methods Ten of the 14 children who completed the 12-month
therapeutic trial using RME were enrolled in our follow-up
study. The study was performed 24months after the end of the
RME orthodontic treatment. We enrolled all children pre-
sented with deep, retrusive or crossbite at the orthodontic
evaluation. All subjects underwent an overnight polysomnog-
raphy at the baseline, after 1 year of treatment and 24 months
after the end of the orthodontic treatment. The children's mean
age was 6.6±2.1 years at entry and 9.7±1.6 years at the end
of follow-up.

Results After treatment, the apnea hypopnoea index (AHI)
decreased and the clinical symptoms had resolved by the
end of the treatment period. Twenty-four months after the
end of the treatment, no significant changes in the AHI or
in other variables were observed.
Conclusions RME may be a useful approach in children
with malocclusion and OSAS, as the effects of such
treatment were found to persist 24 months after the end of
treatment.

Keywords Obstructive sleep apnea . Children . Rapid
maxillary expander . Malocclusion . Apnea hypopnea
index . Polysomnography

Introduction

Orthodontic and craniofacial abnormalities in children with
obstructive sleep apnea syndrome (OSAS) have been
widely described though often ignored, despite their impact
on public health. Children with OSAS may have a narrow
and long face, with large tonsils, a narrow upper airway,
maxillary constriction and/or some degree of mandibular
retrusion [1–5]. Rapid maxillary expansion (RME) is a
dentofacial orthopaedic treatment procedure routinely used
in young patients to treat constricted maxillary arches; it is
also considered a potential additional treatment in children
presenting with OSAS [6–8]. The main goal of RME is to
correct existing posterior crossbite and to widen the maxilla
and maxillary dental arch, which reduce maxillary constric-
tion and mouth breathing, thereby helping solve nasal
airway and naso-respiratory problems [9–11]. It is common
to find an increase of craniomandibular and intermaxillar
angles (high angle face) in children with OSAS. Upper and
lower goniac angles and posterior rotation of the mandible;
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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 cone beam 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. INVmeasurements (angle and cross-sectional area), diastema,
midpalatal suture opening, and NOSE scores were evaluated.
Results Fifty-one subjects met the inclusion criteria with a mean age of 10.1 ± 2.6. Pre-expansion mean NOSE score was 32.55
(moderate) while post-expansion was 13.92 (mild). Mean NOSE score improved significantly by an average of 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 average of 6.29 mm of expansion. We found the amount of diastema expansion
to correlate with change in NOSE score (R = − 0.32, P = 0.022). Age and diastema showed a negative correlation (R = − 0.44, P =
0.0019), while INV angle and diastema showed a statistically significant positive correlation (R = 0.28, P = 0.048).
Conclusions RPE showed improvement in both NOSE scores and objective measures of the INV. This may show the possibility
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 represents 50% of the total airflow resistance
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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 cone beam 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. INVmeasurements (angle and cross-sectional area), diastema,
midpalatal suture opening, and NOSE scores were evaluated.
Results Fifty-one subjects met the inclusion criteria with a mean age of 10.1 ± 2.6. Pre-expansion mean NOSE score was 32.55
(moderate) while post-expansion was 13.92 (mild). Mean NOSE score improved significantly by an average of 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 average of 6.29 mm of expansion. We found the amount of diastema expansion
to correlate with change in NOSE score (R = − 0.32, P = 0.022). Age and diastema showed a negative correlation (R = − 0.44, P =
0.0019), while INV angle and diastema showed a statistically significant positive correlation (R = 0.28, P = 0.048).
Conclusions RPE showed improvement in both NOSE scores and objective measures of the INV. This may show the possibility
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.
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and continues to be a target 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 suture and widens the maxilla and 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-
creases the width of the nasal cavity [9, 10]. As RPE promotes
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 increases nasal cavity volume with ex-
pansion also involving the lateral nasal walls [11]. RPE results
in a downward and forward movement of the maxillary com-
plex with a significant increase of the nasal canal and im-
proved nasal airflow [6]. Current studies present mixed results
on improvement of nasal function by orthodontic expansion
techniques, and there continues to be a need for objective
outcome measurements to correlate with known positive clin-
ical outcomes using standardized methods [5].

The aim of this study is to evaluate the effect 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 scores available before and after RPE were includ-
ed in the study. The inclusion criteria were subjects with both

narrow maxilla/high-arched palate with orthodontic problems
including but not limited to crossbite or overcrowded teeth
and an associated complaint of nasal obstruction (NOSE score
≥ 20).

Exclusion criteria included patients older than 15, 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 the pre-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
appliance was activated once daily (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 × 10 field of view, scanning time of 3.7 s) for pre- and post-
expansion evaluation. Post-expansion CBCT was obtained
within 1 month after expansion. Measurement of the INV
angle was performed based on the DICOM files obtained 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 plane perpendicular to the expected acoustic
airflow axis was used [5, 14–16]. On the sagittal view, a
reformatted axial plane was oriented parallel to the outer bony
nasal dorsum. Then, a modified coronal plane perpendicular
to the new axial plane was chosen 1 cut right before the head
of the inferior turbinate, as shown in Fig. 2. In patients with
asymmetric heads of the inferior turbinates, coronal cuts were
determined separately for each side.

Fig. 1 Occlusal pictures of the
palate (A) before and (B) after
Hyrax expansion
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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 tests were conducted to examine significant treat-
ment changes before and after RPE treatment for all study
variables. Correlations between NOSE scores, INV angles,

Fig. 3 CT scan images before and
after expansion. (A.1) Internal
nasal valve angles pre-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 suture is
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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