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Abstract

Introduction: Among the possible speech-language therapy approaches for the orofacial and
oropharyngeal regions, the use of exercises constitutes a frequent proposal to bring about changes in the
musculature involved and the functionality of these regions. However, little is sought in relation to the
understanding of how the exercises work for this musculature and especially what the possible changes
that can be observed from the exercise training program. Objective: To carry out an integrative review
of the scientific literature referring to the morphophysiology of the exercises oropharyngeal used speech
therapy. Method: the bibliographic survey was carried out in the electronic databases: Pubmed, MEDLINE
and Scielo, using the Descriptors in Health Sciences (DeCs): “exercise”; “physiology”; “myofunctional
therapy”’; “dysphagia” and “Speech, Language and Hearing Sciences” in Portuguese and English. Inclusion
and exclusion criteria were applied based on the title and the abstracts. Results: In total, 890 studies
were found in the databases. Based on the inclusion and exclusion criteria, 12 articles were analyzed
carefully. The selected articles presented which muscles are activated during exercise, which individual
effectiveness of the proposed exercise and the cases in which these therapies are indicated. Although
these studies have contributed to the current knowledge base, they have different methodological designs.
Conclusion: There seems to be a small number of studies addressing the effects promoted by orofacial
myofunctional therapy in muscles and oropharyngeal functions. Most of them are related to the studies
of oropharyngeal dysphagia.
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Resumo

Introducdo: Dentre as possiveis abordagens terapéuticas fonoaudioldgicas para as regides orofacial
e orofaringea, a utilizacdo de exercicios constitui-se em proposta frequente para trazer mudancas na
musculatura envolvida e na funcionalidade dessas regides. Entretanto, pouco se busca em relagao a
compreensdo de como os exercicios funcionam para essa musculatura e principalmente quais as possiveis
mudancas que podem ser observadas a partir de um programa de treinamento com exercicios. Objetivo:
Realizar revisdo integrativa da literatura cientifica referente 8 morfofisiologia dos exercicios orofaringeos
empregados na terapéutica fonoaudioldgica. Método: Realizada busca nas bases de dados eletronicas:
Pubmed, Medline e Scielo, pela combinagdo dos seguintes Descritores em Ciéncias da Satde (DeCs):
“fisiologia”, “exercicio”; “terapia miofuncional”; “disfagia” e “Fonoaudiologia” nas linguas portuguesa
e inglesa, por descritores associados (e/and). A selecdo dos estudos foi realizada por meio da leitura do
titulo, resumo, para aplicagao dos critérios de inclusdo e exclusao. Resultados: No total, foram encontrados
890 estudos nas bases de dados. A partir dos critérios de inclusdo e exclusdo foram selecionados 12
artigos, os quais foram analisados criteriosamente. Os artigos selecionados apresentaram quais musculos
sdo ativados durante a pratica dos exercicios, qual efetividade individual do exercicio proposto e os
casos em que essas terapéuticas sdo indicadas. Embora esses estudos tenham contribuido para a base de
conhecimento atual, os mesmos possuem diferentes desenhos metodologicos. Conclusdo: Parece existir
reduzido nimero de estudos que abordem os efeitos promovidos pela terapia miofuncional orofacial nos
musculos e fungdes orofaringeas, sendo a maioria deles relacionados aos estudos da disfagia orofaringea.

Palavras-chave: Fisiologia; Exercicio; Orofaringe; Terapia Miofuncional; Fonoaudiologia.

Resumen

Introduccién: Entre los posibles abordajes terapéuticos fonoaudioldgicos para regiones orofacial
y orofaringea, la utilizacion de ejercicios se constituye en propuesta frecuente para traer cambios en
la musculatura involucrada y en la funcionalidad de esas regiones. Poco se busca en relacion con la
comprension de como los ejercicios funcionan para esa musculatura y principalmente cuéles son los
posibles cambios que pueden ser observados a partir de un programa de entrenamiento con ejercicios.
Objetivo: Realizar revision integrativa de la literatura cientifica referente a la morfofisiologia de los
ejercicios orofaringeos empleados en la terapia del habla. Método: el levantamiento bibliografico fue
realizado en las bases de datos electronicos: Pubmed, MEDLINE y Scielo, mediante la combinacion de los
siguientes Descriptores en Ciencias de la Salud (DeCs): “fisiologia”, “ejercicio”; “terapia miofuncional”;
“disfagia” y “fonoaudiologia”, en los idiomas portugués y inglés. Resultados: En total, se encontraron
890 estudios en las bases de datos. Criterios de inclusion y exclusion se aplicaron en el titulo y en los
resumenes, siendo seleccionados 12 articulos, los cuales fueron analizados. Los articulos seleccionados
presentaron qué musculos se activan durante la practica de los ejercicios, cual es la efectividad individual
del ejercicio propuesto y los casos en que esas terapias son indicadas. Aunque estos estudios han
contribuido a la base de conocimiento actual, poseen diferentes disefios metodoldgicos. Conclusion:
Parece existir un nimero reducido de estudios que abordan los efectos promovidos por la TMO en los
musculos y funciones orofaringeas, siendo la mayoria de ellos relacionados con los estudios de la disfagia
orofaringea.

Palabras claves: Fisiologia; Ejercicio; Orofaringe; Terapia Miofuncional; Fonoaudiologia
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Introduction

Among the possible speech-language therapy
approaches for the orofacial and oropharyngeal
regions, the use of exercises constitutes a frequent
proposal to bring about changes in both the mus-
culature involved and the functionality of these
regions. The organization or functional improve-
ment of breathing, sucking, chewing, speech articu-
lation from exercises aims to promote results in the
oropharyngeal musculature that are protective of
the airways, especially of swallowing. Exercises
involving the oropharyngeal musculature — and
consequently swallowing — have been used to seek
the modification of muscular behavior also during
sleep, in order to reduce the risks of obstructive
sleep apnea'.

However, little is done to understand how the
performance of exercises acts in the modification
of the musculature and, more importantly, what
changes can be observed from a training program
with exercises. Thus, as a starting point it seems
decisive to understand the morphology and physi-
ology of muscle movement, as well as specific
oropharyngeal exercises*?, such as those present
in the literature regarding dysphagia®.

The striated skeletal muscle presents high
plasticity, which enables this tissue to alter its mor-
phological, metabolic and functional characteristics
in response to specific stimuli. The characteristics
of muscle fibers and their bioenergetic capacity for
the production of adenosine triphosphate (ATP),
which provides energy to supply the contraction,
determine strength and muscular capacity™ .

The exercise principles relevant to speech ther-
apy are intensity, specificity and transference. Inten-
sity covers the amount of load, volume and stimulus
duration of the exercise. Specificity refers to how
close the exercise task corresponds to the target
outcome. Transfer is based on the logic of using
cross-training and non-specific strength training to
improve function. Exercises that do not force the
neuromuscular system beyond the level of habitual
activity will not cause adaptations — adaptations
only occur when challenging the system beyond
typical use’.

Rehabilitation specialists must know the spe-
cific objectives achieved with the exercise. Find-
ings in the literature on exercise science and
physical rehabilitation suggest that the method
and manner of training should differ significantly

if the goal is to increase strength, speed, endurance,
or some combination of them. The understanding
of how training can be structured to facilitate and
maximize neuromuscular plasticity is an integral
component in the development of successful treat-
ments*.

Although several authors present speech ther-
apy intervention programs in different ways, little
is understood about the morphophysiology of the
exercises. That is to say, despite the literature dem-
onstrating the efficacy of orofacial myofunctional
therapy (OMT), the mechanisms by which these
improvements occur are poorly elucidated 3 %13,

Considering the need to understand the mecha-
nisms by which the therapy used is effective, the
present study seeks to analyze the scientific litera-
ture regarding the morphophysiology of oropha-
ryngeal exercises used in speech therapy.

Methods

It is an integrative review following six stages
of elaboration: identification of the theme and
elaboration of the hypothesis or guiding question;
search in the literature; data collection; critical
analysis of included studies; discussion; interpreta-
tion of the results; and presentation of the integra-
tive review!* 15,

As search criterion, the following descriptors in
Health was used, in both English and Portuguese:
“physiology” (fisiologia), “exercise” (exercicio),
“myofunctional therapy” (ferapia miofuncional),
“dysphagia” (disfagia), and “speech therapy”
(fonoaudiologia, Language and Hearing Sciences),
by associated descriptors (and/e).

For the bibliographical survey, searching of
scientific articles was performed in the following
electronic databases: “Medical Literature Analy-
sis and Retrieval System Online” (MEDLINE),
“US National Library of Medicine at the National
Institutes of Health” (PubMed), Scientific Elec-
tronic Library Online (SCIELO), with no restriction
regarding the time of publication, resulting in 890
articles from the three databases. From that num-
ber, the publication period was restricted to the last
five years, from January 2013 to November 2018
and titles repeated in more than one of the databases
were excluded as well.

The inclusion criteria for the selection of ar-
ticles were articles in full, electronically available at
the time of data collection published in Portuguese
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or English languages, which addressed the active
musculature during the practice of oropharyngeal
exercises and their respective individual effective-
ness, as well as the mechanisms by which this
therapy is effective. The selected studies should
necessarily report morphophysiological data of the
oropharyngeal exercises used.

The selection of studies began with the verifi-
cation of titles and abstracts related to the proposed
theme, application of the inclusion and exclusion
criteria, complete reading of the articles and
analysis of the material composing the proposed
survey. Data was presented in a descriptive way.

For the data collection and critical analysis
of the studies, two instruments were used with
information on identification, type of publica-
tion, methodological characteristics of the study,
and results, in addition to exercise/therapy, active
musculature during therapy, and individual thera-
peutic effectiveness.

Results

Eight hundred and ninety studies were found
from the method used. PubMed was the one data-
base that most published studies related to the sub-
ject, followed by MEDLINE and SCIELO. Among

the descriptors, the combinations “physiology,”
“exercise,” and “dysphagia”; and “physiology”,
“exercise,” and “speech therapy” were the ones
that resulted in more studies. The combination
of the descriptors “physiology”, “exercise,” and
“myofunctional therapy” was the one that provided
the lowest number of results, as shown in Table 1.
These data show that the descriptor “myofunction-
al therapy” is still little used in scientific literature,
as studies with the descriptors “speech therapy” and
“dysphagia” presented myofunctional therapy data.

From the 890 studies found, 393 were excluded
due to the restriction on the publication period; 241
were excluded due to duplicity. So, starting from
the 256 articles initially obtained, only 12 met the
inclusion criteria for the present study, as shown
in the studies selection diagram found in Figure 1.

The selected articles were read in full, evalu-
ated according to the data collection instruments,
and submitted to critical analysis. Among the ar-
ticles, ten are original articles, one is a case report
and one is a review.

The data of the studies is presented in Chart 1.
The exercises referenced in the articles analyzed
are presented in Chart 2. The synthesis of data ex-
tracted from the literature review article is shown
in Chart 3.

Table 1. Studies found in the databases with the descriptors listed.

Descriptors PubMed MEDLINE SciELO
Fisiologia + exercicio (physiology + exercise) + 33 0 0
Terapia Miofuncional (myofunctional therapy)

Fisiologia + exercicio (physiology + exercise) +

disfagia (dysphagia) 339 139 0
Fisiologia + exercicio (physiology + exercise) +

Fonoaudiologia (Speech therapy, Language and 275 114 1
Hearing Sciences).

Total 647 253 1
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Mumber of studies found
M=880

Restrictions
MN=634

Analysed
MN=256

Selected studies for integrative
review

MN=12

Figure 1. Stages of literature review process

Chart 1. Characteristics of the analyzed studies.

Author, Year,

Result

lifting exercise.

Country Study Objectives Sample measurements Results
The activity of the
. laryngeal muscles res-

Investigate the i i
Watts CR, effects of chin Healthy young | g ¢ o ';c)r(‘)ensl;él:l)‘lenio;:(ljevmagl_ng
2013 &0 Clinical . tL.’Ck against re- women (mean Electromyography ving it¥orward during
Prospective | sistance exercise |age: 22.5 (Surface EMG) swallowing is greater

USA compared to head | years)

when performing the
chin tuck against re-
sistance exercise.

Yoon WL et al,
2014 @2

USA

Clinical
Prospective

To compare the
maximum and
average activity of
the surface EMG 40 healthy

of the suprahyoid | adults (age
muscles during between 21
the chin tuck and 39 years)
against resistance
exercise and the
Shaker exercise

Surface
Electromyography
(Surface EMG)

The chin tuck against
resistance exercise
has an impact equiva-
lent to or greater than
that of the Shaker
exercise

Fujiu-Kurachi
M et al,
2014 @0

Japan

Clinical
Prospective

To investigate ]
Gurng Masako. |18 healthy | S Swalion
TeneleTnle | lmeanage: | Scar (Nt O,
ferent degrees of 26.9 years) on the hard palate
tongue protrusion

The Masako maneuver
serves as a resistance
exercise that places
different amounts of
load on the tongue
muscles, altering the
extent of tongue pro-
trusion.

Shaker R et al,
2016 @

USA

Descriptive
exploratory

To verify if the
application of
resistance against | 30 healthy

the antero-supe- | volunteers Video Fluoroscopy
rior movement of | (age between | Swallowing
the hyolaryngeal |42 and 56 Exam

complex will over- | years)
load the pharyn-
geal muscles

Repeated swallows
against resistive load
induced by the res-
triction of the ante-
ro-superior excursion
of the larynx induce
safety in the fatigue of
the pharyngeal peris-
talsis and, therefore,
have the potential to
strengthen the con-
tractile function of the
pharynx.
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Sze WP et al,
2016

USA

Clinical

Prospective

To investigate

the effectiveness
of the chin tuck
against resistance
exercise and the
Shaker exercise,
based on the
principles of mus-
cle specificity and
training intensity

39 healthy
adults (mean
age: 29 years)

Surface
Electromyography
(Surface EMG)

The chin tuck against
resistance exercise
causes greater impact
on the suprahyoid
muscles, and lower
on non-target mus-
cles compared to the
Shaker exercise.

To investigate the
effects of expira-
tory muscle stren-

The expiratory muscle

Park JS et al, gth training on 33 patients Surface strength training is
2016 @9 Randomized | the activity of the |with dysphagia Electromyography effective in stimulating
g - h h . (Surface EMG) activity in the su-
clinical trial | suprahyoid, aspi- | (mean age: - ;
: - h Video Fluoroscopy prahyoid muscle group
Koreia ration and dietary | 64.3 years) Swallowing Exam of patients with dys-
muscles in patien- ' phagia after a stroke
ts with stroke and '
dysphagia.
To investigate Objective and sub-
the efficacy of jective effects of pro-
B an intensive 17 patients gressive loading on
Kraaijenga SAC strength training | with head and muscle strength and
et al, 2016 *® | Clinical protocol in pa- neck cancer Video Fluoroscopy swallowing function
Prospective |tients with head and dysphagia, | Swallowing Exam. have been demons-
Amsterdam and neck cancer (mean age: 65 trated, indicating that

and dysphagia
after radiotherapy
treatment

years)

swallowing muscles
are still trainable in
the long-term.

Namasivayam-
MacDonald AM
et al, 2017 @9

Canada

Case studies

To determine the
efficacy of tongue
pressure training
in the elderly with
mild to severe
cognitive impair-
ment in the long-
-term care setting

Elderly people
with mild

to severe
cognitive
impairment
(mean age: 91
years)

Iowa Oral
Performance
Instrument (IOPI)

There was a clear
difference between
initial and final tongue
pressures. However,
despite improvements
in tongue pressures,
no improvement was
associated with the
function of swallowing.

Detect patter-
ns related to

High resolution

The mechanisms by
which expiratory mus-
cle strength training

Hutcheson KA swallowing and 2 healthy f ;
et al, 2017 @ | Technical activity of palati- |women (23 pharyngeal can Improve airway
manometry Surface | protection related to
report ne, laryngeal and | e 24 years of and intramuscular swallowing proba-
USA Elgzréﬂgiﬁal g;(“is_' age) electromyography. bly involve muscles
rato traignin p beyond the suprahyoid
ry g and laryngeal region.
To investigate
the effect of ex- Expiratory muscle
Eom MJ et al piratory muscle 42 patients strength training may
2017 @0 ! : strength training | with stroke " improve the effects of
0 Elar:?:gln;LzlaeF on the function of |and dysphagia \S/:Sa?ﬁoa?norolfs;gr%y dysphagia in elderly
. swallowing in pa- | (mean age: 9 ’ patients following
Koreia tients with stroke |69.2) stroke on the basis of
and oropharyn- swallowing function.
geal dysphagia.
'tl'ﬁeir:a\il:?esctég:ftﬁead T_he I_1ead Iift_ing exer-
Park JS et al, Non- lifting exercise in |27 patients ?rﬁergvzfi?\%tléeosz-
2017 @n randomized | the laryngeal and | with dysphagic | Video Fluoroscopy mepnt of the hvoid and
clinical trial aspiration com- stroke (mean Swallowing Exam. decrease as iZation
Coreia plex in patients age: 59.26) P

with stroke and
dysphagia

in dysphagic patients
affected by stroke.
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Chart 2. Data from the exercises presented in the selected studies

Author, Year,
Country

Exercise

Active muscle during
exercise

Individual program
effectiveness

Watts CR, 2013 1

Semi-rigid, adjustable device.
Chin tuck against resistance
exercise

Suprahyoid muscles

Improve hyolaryngeal excursion
and UES opening

USA Head lifting exercise

\z(%ciz \(/;IZI)_ et al, Promote anterior and superior
Chin tuck against resistance . movement of the larynx and
exercise and Shaker exercise Suprahyoid muscles hyoid bone, resulting in UES

USA opening.

Fujiu-Kurachi M et Facilitate pharyngeal

al, 2014 @0

! Masako maneuver Bﬁzf (r)]f E%r;%ae”and constriction during the
Japan pharyng pharyngeal stage of deglutition.

Shaker R et al,

Handmade device that affects

Resistance against antero-
superior movement of the
laryngeal complex during

2016 2 laryngeal excursion induced Suprahyoid muscles and | swallowing overloads the

by swallowing and UES pharyngeal constrictors pharyngeal muscles and,

USA opening through repetitive swallowing,
results in neuromuscular
fatigue.

Maintain the patency of )

Sze WP ctal,

2016 @ Chin tuck against resistance muscles, anterior scalene anteropgstefior diameter of the

exercise Shaker exercise” and sternocleidomastoid p -

USA muscles UES opening and the maximum

anterior laryngeal excursion
after exercise.

Park JS et al,
2016 @9

Koreia

Expiratory muscle strength
training

Digastric, milo-hyoid and
genius-hyoid muscles.

Improve the ventilatory

system by strengthening the
respiratory muscles through
strong oral expiratory action.

Kraaijenga SAC et
al, 2016 8

Amsterdam

Device “Chin
tuck against resistance
exercise”

“jaw opening against
resistance exercise”
“effortful swallowing”

Suprahyoid and
pharyngeal muscles

Improve hyolaryngeal elevation
and UES opening. Increase

the retraction of the base of
the tongue and decrease the
amount of pharyngeal residue

Namasivayam-
MacDonald AM et al,
2017 ©@®

Canada

Lingual strength training

Anterior and posterior
regions of tongue

Improve lingual strength

Hutcheson KA et al,
2017 @9

USA

Expiratory muscle strength
training

Suprahyoid,
velopharyngeal and
laryngeal muscles

Establish vertical pharyngeal
shortening as the laryngeal
structure rises during the
expiratory task and/or active
reduction of the pharyngeal
cross-sectional area as the
airway compresses during
expiratory tasks

Eom MJ et al,
2017 0

Koreia

Expiratory muscle strength
training

Suprahyoid muscles

To promote superior and
anterior movement of the hyoid
bone and larynx, establishing
direct effects on aspiration,
UES opening and pharyngeal
residue. Stimulate the center of
swallowing in the brainstem.

Park JS et al,
2017 7

Koreia

Head lifting exercise

Digastric, milo-hyoid and
genius-hyoid muscles.

Provide UES opening, assisting
in the prevention of aspiration
while the food bolus passes to
the pharynx

@ Distdrb Comun, Sdo Paulo, 31(2): 328-338, junho, 2019




Oropharyngeal exercises morphophisiology: an integrative review

Chart 3: Summary of the presentation of the literature review article (Hegland & Murry, 20131)

Author, Year, Country
Hegland e Murry, 2013 (19, EUA
. Supraglottic Effortful Mendelsohn Lingual E):Ehr:g)ery
Exercises - : strength Shaker
swallowing swallowing maneuver s strength
training -
training
Active muscl tomgee onc Mteron | Spearyoc’ | oot
during Vocal folds 9 Larynx (lifting) pos yronyoid, prany
b pharyngeal region of digastric and laryngeal
exercise
muscles tongue muscles muscles
Strengthen the eI;pCiII"ZiSfy
Push the food genius-hyoid, muscle
X Decrease thyrohyoid
bolus into the Keep larynx p - ] strength
L Clean the duration and digastric
Individual oropharynx elevated Increase
rogram laryngeal Reduction of longer b of oral and muscles. anterior
effictigveness vestibule or elimination rol?)n iny increase Decrease suprahyoid
waste of pharyngeal UFI)ES o] gnir? swallowing hypopharyngeal acﬁivatﬁon
pharyng P 9 pressures food bolus
residue. Increase
pressure when laryngeal
entering UES. yng
movement

Discussion

The literature verified in the present study
specifically analyzed the applicability and results
of OMT in healthy adults and the elderly; in stroke
patients; in patients with head and neck cancer and
in those with cognitive impairment. The review
of selected literature'® presents the types of non-
surgical treatments for swallowing rehabilitation. It
seems important to note that studies that point
to morphophysiology data from oropharyngeal
exercises are those that focus on dysphagia'®.

Eligible therapies in the reviewed studies
were: Shaker exercise or head lift exercise; chin
tuck against resistance; effortful swallowing; jaw
opening against resistance exercise; expiratory
muscle strength training; tongue-strengthening
exercises; swallow resistance. In addition to these
exercises, the review of selected literature'® pre-
sented two additional exercises: supraglottic swal-
lowing and Mendelsohn maneuver, which were not
found in the original articles included in this study.

The publication year of the selected literature
review'¢ is 2013. Thus, one can suppose that, ac-
cording to the inclusion criteria of this study, little
research has been done on the supraglottic swal-
lowing and Mendelsohn maneuver in recent years.

Among the exercises investigated in the re-
viewed studies, there was a predominance of chin
tuck against resistance, Shaker, and expiratory

muscle strength training exercises in the description
and proposal of the intervention.

It is noteworthy that Hegland and Murry'¢, in
their review of the literature, presented the head
lifting exercise, also described as Shaker, as the
exercise that promotes the engagement of genius-
hyoid, thyrohyoid and digastric muscles. The
strengthening of this muscular group favors the
hyolaryngeal excursion and the opening of the
Upper Esophageal Sphincter (UES)'.

Park JS et al', by investigating the effect of
the head lifting exercise (Shaker) on the laryngeal
and aspiration complex of patients with dysphagic
stroke, suggested that this exercise is characterized
as an indirect, safe and effective intervention to
improve anterior and superior movement of the
hyoid bone, contributing to UES opening the hy-
oid bone contributing aiding in the prevention of
aspiration.

In another study'® with a sample of head
and neck cancer patients, the exercises were ap-
plied: chin tuck against resistance, jaw opening
against resistance exercise and effortful swallow-
ing. According to the authors, the jaw opening
against resistance exercise and effortful swallowing
help increase the shrinkage of the base of the tongue
and decreases the amount of pharyngeal residue,
while the jaw opening against resistance exercise
has the same purpose of the Shaker exercise, that
is, the improvement of the hyolaryngeal elevation
and the UES opening, as previously described'® !’
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Three different studies®'* used healthy sub-
jects and the same instrument of evaluation: surface
electromyography (surface EMG), with the objec-
tive of comparing the effects of the Shaker exercise
and jaw opening against resistance exercise as a
proposed intervention for dysphagia.

The results obtained by Watts*' showed that
the activity of the muscles responsible for el-
evating the larynx and moving it forward during
swallowing is greater when performing the jaw
opening against resistance exercise in comparison
to the Shaker exercise.

Similarly, Yoon et al*? proposed that jaw open-
ing against resistance exercise resulted in signifi-
cantly greater activation during the isokinetic and
isometric task on the suprahyoid muscles, con-
cluding that the jaw opening against resistance
exercise chin.

When referring to these therapies, Sze WP et
al? reported that the jaw opening against resistance
exercise, besides causing significantly greater im-
pact on suprahyoid muscles, has a higher accuracy
in focusing suprahyoid muscles, since the activa-
tion of non-target muscles is a consequence of the
Shaker exercise dynamics.

These findings suggest two possibilities of ex-
ercises to promote the hyolaryngeal excursion and
the UES opening, presenting the jaw opening
against resistance exercise as the most promis-
ing. Studies*'* were published in 2013, 2014 and
2016 suggesting that this theory has remained in
recent years.

Studies have also reported on the effectiveness
of expiratory muscle strength training. According
to the authors'®, the expiratory muscle strength
training provides the engagement of the expira-
tory, suprahyoid and laryngeal musculature.

The results obtained in a randomized clinical
trial” (RCT) showed that the expiratory muscle
strength training enables activity in the suprahy-
oid muscle group and contributes to the decrease of
aspiration in stroke and dysphagia patients. Another
study® established the same methodology, and the
results corroborated the previous study'? in that the
sharp contraction of suprahyoid muscles directly
affects the anterior and anterior movement of the
hyoid bone and the larynx. They also add that dur-
ing expiratory muscle strength training, the sensory
receptors of the tongue and oropharynx increase in
several afferent stimuli, triggering the activation

of the swallowing center located in the medulla
oblongata in the brainstem.

A non-randomized study** with a method-
ological design different from the previous ones'”
20 stated that during the expiratory tasks the ac-
tivity of the pharyngeal musculature may reflect
vertical pharyngeal shortening as the laryngeal
structure rises or the pharyngeal transversal area is
reduced, as the via compressed during expiratory
tasks. The authors* also observed that the suprahy-
oid muscles and thyroarytenoid muscle appear to
be more active before expiratory task, i.e., in the
preparation to the act of performing the expiratory
task than during the task itself. In conclusion, the
mechanisms by which the expiratory muscle
strength training improves the protection of the air-
ways during swallowing involves muscles beyond
the suprahyoid and laryngeal region.

There were findings on supraglottic swal-
lowing and Mendelsohn maneuver only in one
literature review'®. This review pointed out that
the Mendelsohn maneuver causes the laryngeal
elevation leading to the UES opening, and that su-
praglottic swallowing closes the vocal folds during
swallowing, favoring the cleaning of residues in
the laryngeal vestibule. According to the included
studies, we did not find original articles to confirm
such descriptions.

With the hypothesis of promoting resistance to
swallowing by means of a handmade device that af-
fects the laryngeal excursion, Shaker et al* showed
that repeated swallows against a resistive load re-
sult in neuromuscular fatigue. This result suggests
future studies to directly evaluate the potential
improvement in pharyngeal muscle strength and
increase in pharyngeal pressure.

Namasivayam-MacDonald et al*®, analyzing
the effectiveness of tongue-pressure training in
elderly patients with mild to severe cognitive im-
pairment, showed a clear difference between the
initial and final tongue pressures using the Iowa
Oral Performance Instrument (IOPI). However,
despite these improvements in the tongue pressure,
no improvements associated with the swallowing
function were identified.

Fujiu-Kurachi et al”’, investigating the intraoral
pressure during Masako maneuver in relation to dif-
ferent degrees of tongue protrusion, concluded that
it serves as a resistance exercise that places different
amounts of load on the tongue muscles by changing
the length of the tongue protrusion. The authors
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reported that the maximum extent of tongue protru-
sion of an individual should be taken into account,
as this feature may restrict tongue movement.

The selected articles presented which muscles
are activated during the exercises, the individual
effectiveness of the proposed exercise and the cases
in which these therapies are indicated. Although
these studies have contributed to the current knowl-
edge base, they have different methodological
designs. Among the articles selected, only two'*2°
are characterized as RCTs and only seven studies '*
18.21-23.25.2Thave discussed the principles of exercise.

The main limitations of these studies'®?” are
related to their reduced sample size; to the effects
of natural recovery by neuroplasticity; non-pre-
sentation of brain imaging tests since neural ad-
aptation related to swallowing could not be firmly
confirmed; and finally, there was no follow-up after
the end of the intervention and the durability of the
effects could not be determined.

No studies by Brazilian researchers were
found describing the morphology of oropharyngeal
exercise. Most studies have described the efficacy
of therapeutic programs considering only their
effects without specifying whether the exercises
used in the program are efficient individually and
the way of accomplishment that would guarantee
the achievement of the proposed objectives.

In the majority of the studies reviewed!”*
%, the authors used Surface Electromyography
(Surface EMG) and Video Fluoroscopy Swallow-
ing Exam as results measurement. Three studies®
7 used different instruments, such as the Iowa Oral
Performance Instrument (IOP]); the swallow tactile
system Swallow Scan; pharyngeal manometry and
Intramuscular Electromyography. All reported data
relate to the effect of therapy immediately upon
completion of OMT, and reports on myofunc-
tional assessment can be understood as limited.

Most of the reviewed authors!®? presented the
adequacy of the suprahyoid muscles as a result of
OMT, but some of the methods used may reflect
the behavior of musculature proximal to or associ-
ated with the suprahyoid muscles, being therefore
difficult to conclude.

Conclusion

There appears to be a small number of studies
addressing effects promoted by OMT on oropha-
ryngeal muscles and functions, most of them being

related to oropharyngeal dysphagia studies. As-
pects referring to morphophysiology are addressed
especially regarding specific exercises directed to-
wards the suprahyoid and laryngeal musculature. It
is little debated whether the effects of OMT are, in
fact, related to the improvement of muscular and
orofacial functions.

References

1. Kayamori F, Bianchini EMG. Effects of orofacial
myofunctional therapy on the symptoms and physiological
parameters of sleep breathing disorders in adults: a systematic
review. Rev. CEFAC. 2017 Dec; 19 (6): 868-78.

2. Steele CM. On the plausibility of upper airway remodeling as
an outcome of orofacial exercise. Am J Respir Crit Care Med.
2009; 179(10): 858-9.

3. Ferreira TS, Mangilli LD, Sassi FC, Tavares TF, Limongi
SCO, Andrade CRF. Fisiologia do exercicio fonoaudiologico:
uma revisdo critica da literatura. J Soc Bras Fonoaudiol. 2011;
23 (3): 288-96.

4. Burkhead LM, Sapienza CM, Rosenbek JC. Strength-training
exercise in dysphagia rehabilitation: principles, procedures
and directions for future research. Dysphagia. 2007 Jul; 22
(3): 251-65.

5. Seene T, Kaasik P. Biological Characteristics of Structural and
Functional Remodelling in Skeletal Muscle: Effect of Exercise.
Advanced Studies in Biology:2013; 5(6): 251-78

6. Aguiar AF, Aguiar DH. Plasticidade muscular no exercicio
fisico. R. bras. Ci. e Mov. 2009; 17 (3): 104-13.

7. Crary MA, Carnaby GD. Adoption into clinical practice of
two therapies to manage swallowing disorders: exercise-basede
swallowing rehabilitation and electrical stimulation. Curr Opin
Otolaryngol Head Neck Surg. 2014 Jun; 22(3): 172-80.

8. Langmore SE, Pisegna JM. Efficacy of exercises to
rehabilitate dysphagia: A critique of the literature. Int J Speech
Lang Pathol. 2015 Jun;17 (3): 222-9.

9. Andrade CRF, Sassi FC, Juste FS, Ercolin B. Modelamento
da fluéncia com o uso da eletromiografia de superficie: estudo
piloto. Revista de Atualizagao Cientifica. 2008; 20 (2): 129-32.

10. Marson A, Tessitore A, Sakano E, Nemr K. Efetividade da
fonoterapia e proposta de intervengdo breve em respiradores
orais. Rev. CEFAC. 2012; 14 (6): 1153-66.

11. Diaféria G, Badke L, Silva RS, Bommarito S, Tufik S,
Bittencourt L. Effect of speech therapy as adjunct treatment
to continuous positive airway pressure on the quality of life
of patients with obstructive sleep apnea. Sleep Med. 2013; 14
(7): 628-35.

12. Rahal A. Bases da terapia de motricidade orofacial. In:
Tessitore A, Marchesan I1Q, Justino H, Berretin-Felix G. Praticas
Clinicas em Motricidade Orofacial. 1* ed. Pinhais: Melo, 2014,
p. 147-52.

13. Migliorucci RR, Passos DCBOF, Berretin-Felix G.
Programa de terapia miofuncional orofacial para individuos
submetidos a cirurgia ortognatica. Rev. CEFAC. 2017; 19(2):
277-88.

@ Disttirb Comun, S&do Paulo, 31(2): 328-338, junho, 2019

COMUNICATIONS @

337



COMUNICATIONS @

338

Andresa Santos Silva, Esther Mandelbaum Gongalves Bianchini, Ruth Ramalho Ruivo Palladino

14. Mendes KDS, Silveira RCCP, Galvdo CM. Revisdo
integrativa: método de pesquisa para a incorporacdo de
evidéncias na saude e na enfermagem. Texto Contexto Enferm.
2008; 17 (4): 758-64.

15. Souza MT, Silva MD, Carvalho R. Revisdo integrativa: o
que ¢ e como fazer. Einstein. 2010 Jun; 8 (1): 102-6.

16. Hegland KW, Murry T. Nonsurgical treatment: swallowing
rehabilitation. Otolaryngol Clin North Am. 2013 Dec; 46 (6):
1073-85.

17. Park JS, Hwang M, Chang M. Effect of head lift exercise on
kinematic motion of the hyolaryngeal complex and aspiration
in patients with dysphagic stroke. J Oral Rehabil. 2017 May;
44(5): 385-91.

18. Kraaijenga SAC, Stuiver MM, Al-Mamgani A, Hilgers FIM,
Molen LVD, Takes RP, et al. Efficacy of a novel swallowing
exercise program for chronic dysphagia in long-term and neck
cancer surviuors. Head Neck. 2017 Oct; 39(10): 1943-61.

19. Park JS, Oh DH, Chang MY, Kim KM. Effects of expiratory
muscle strength training on oropharyngeal dysphagia in
subacute stroke patients: a randomized controlled trial. J Oral
Rehabil. 2016 May; 43(5): 364-72.

20. Eom MJ, Chang LJ, Hwan DO, Kim HD, Han NM, Park
JS. Efeitos do treinamento resistido efeitos de forga muscular
expiratoria em pacientes idosos com acidente vascular cerebral
disfagicos. Neuro Reabilitagao. 2017; 41 (4): 747-52

21. Watts CR. Measurement of Hyolaryngeal Muscle Activation
Using Surface Electromyography for Comparison of Two
Rehabilitative Dysphagia Exercise. Arch Phy Med Rehabil.
2013 Dec; 94(12): 2542-8.

22. Yoon WL, Khoo JK, Rickard Liow SJ. Chin tuck against
resistance (CTAR): new method for enhancing suprahyoid
muscle activityusing a Shaker-type exercise. Dysphagia, 2014
Apr; 29(2): 243-8.

23. Sze WP, Yoon WL, Escoffier N, Liow SJR. Evaluating the
Training Effects of two swallowing rehabilitation therapies
using surface etectromyography- Chin Tuck Against Resistance
(CTAR) Exercise and the Shaker Exercise. Dysphagia. 2016
Apr; 31 (2): 195-205.

24. Hutcheson KA, Hammer MJ, Rosen SP, Jones CA, Culloch
TM. Expiratory muscle strength training evaluated with
simultaneous high-resolution manometry and electromyography.
Laryngoscopy, 2017 Apr; 127 (4): 797-804.

25. Shaker R, Sanvanson P, Balasubramanian G, Kern M, Wuerl
A, Hyngstrom A. Effects of laryngeal restriction on pharyngeal
peristalsis and biomechanics: Clinical implications. Am J
Physiol Gastrointest Liver Physiol. 2016 Jun; 310 (11): 1036-43.

26. Namasivayam-MacDonald AM, Burnett L, Nagy A, Waito
AA, Steele CM. Effects of tongue Strength Training on Mealtime
function in long-term care. Am J Speech Lang Pathol. 2017
Nov; 26(4): 1213-24.

27. Fujiu-Kurachi M, Fujiwara S, Tamine K, Kondo J, Minagi
Y, Maeda Y et al. Tongue generation during tongue-hold
swallows in young healthy adults measured with different tongue
positions. Dysphagia. 2014 Feb; 29(1): 17-24.

@ Distdrb Comun, Sdo Paulo, 31(2): 328-338, junho, 2019



