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RESUMO

Objetivo: verificar se a terapia composta por exercicios miofuncionais
associados a exercicios vocais é mais eficaz para reabilitar a degluticdo em
pacientes com acidente vascular cerebral do que a terapia com foco em
exercicios miofuncionais.

Metodologia: trata-se de um ensaio clinico piloto, randomizado e duplo cego,
composto por dois grupos diferentes, um controle, que realizou apenas
exercicios miofuncionais, e um experimental, que realizou exercicios
miofuncionais e vocais. As avaliacbes e as terapias foram realizadas por
pesquisadores diferentes e os pacientes foram alocados com base numa lista
de numeros randomizados. Os participantes ndo souberam a que grupo faziam
parte. Foram realizadas avaliagcbes pré e poés terapia a fim de verificar as
informacgdes pertinentes ao estudo.

Resultados: o grupo experimental apresentou diferenca estatisticamente
significativa entre as avaliacdes antes e depois da terapia indicando que a
combinacdo de exercicios miofuncionais com exercicios vocais é mais eficaz e
propicia maior melhora dos niveis de ingesta por via oral comparado ao grupo
controle. Por outro lado, o grupo controle também apresentou melhora ainda

gue em grau menor comparado ao grupo experimental.

Palavras-chave: transtornos de degluticdo; treinamento vocal;, acidente

vascular cerebral.



ABSTRACT

Objective: verify if the therapy consists of myofunctional exercises associated
with vocal exercises is more effective to rehabilitate swallowing in patients with
stroke than therapy focused on myofunctional exercises.

Methodology: it is a pilot clinical trial, randomized, double-blind, consisting of
two different groups, one control, which just held myofunctional exercises, and
aexperimental, which held myofunctional exercises and vocals. Reviews and
therapies were conducted by different researchers and patients were allocated
from a list of randomized numbers. Participants did not know which group they
belong. Evaluations were performed before and after intervention to check the
relevant information to the study.

Results: the experimental group showed statistically significant differences
between evaluations pre and post-therapy indicating that the combination of
myofunctional exercises with vocal exercises is more effective and provides
greater improvement in intake levels orally compared to the control group. On
the other hand, the control group also showed improvement but to a lesser

degree compared to the experimental group.

Keywords: swallowing disorders; vocal training; stroke.
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1 INTRODUCAO

Na Fonoaudiologia, as areas de voz e de disfagia trabalham com
sequelas que impactam seriamente a saude e a qualidade de vida do individuo.
Tanto a producdo vocal quanto a degluticdo séao funcgdes realizadas em parte
por estruturas anatdmicas em comum. Isso permite inferir que o trabalho de
reabilitacdo em casos de disfagia pode se apropriar de exercicios vocais que

estimulem também as estruturas que atuam na degluticéo.

A presente dissertacdo teve como finalidade abordar e explicar alguns
conceitos basicos essenciais para a compreensdo a respeito da disfagia, da
utilizacdo de exercicios vocais e miofuncionais, bem como sua relacéo,

utilizacao e importancia na reabilitacdo de pacientes com sequelas de AVC.

Essa proposta € motivada pela experiéncia clinica, na qual se observou
casos que aderiram com maior facilidade e que se recuperavam mais rapido e
com melhor progressado da dieta por via oral quando se utilizava exercicios

miofuncionais conjuntamente com exercicios vocais.

Nesse contexto, foi possivel realizar uma pesquisa que apontou indicios
de que exercicios vocais associados a exercicios miofuncionais contribuem de
forma mais eficaz na reabilitagdo da degluticdo, apontando também que a

melhora dos niveis de ingesta oral foi maior para o grupo experimental.
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2 REVISAO DE LITERATURA

A laringe é um 6rgdo que apresenta papel importante para as funcdes
fisiologicas de respiracdo e de degluticdo, inclusive a fonacdo (Matsuo &
Palmer, 2008). A degluticdo é o processo da passagem do bolo alimentar da
cavidade oral, passando pela faringe, até o es6fago. Esse processo é dividido
em trés fases principais: a fase oral, que € voluntaria; e as fases faringea e
esofagica, que sao involuntarias. A fase oral pode ser dividida ainda em fase
oral preparatéria e fase oral propulsora (Bakheit, 2001; Logemann, 1983;

Yamada et al. 2004).

Na fase faringea, a laringe tem um importante papel realizado primeiro,
pelo seu movimento antero-superior (elevacéo/rebaixamento da laringe), que
contribui na conduc¢éo do bolo alimentar pela faringe até o eséfago; e segundo,
pelo fechamento glético (aducdo das pregas vocais, principalmente), que
protege a via respiratoria inferior (Bakheit, 2001; Logemann, 1983; Palmer,

Drennax& Baba, 2000, Yamada et al. 2004).

Ja a disfagia € definida basicamente como um distarbio de degluticéo,
estando presente em qualquer fase ou entre as fases da degluticdo. Apresenta
caracteristicas clinicas como: dificuldade na propulséo do bolo alimentar; tosse;
engasgo; asfixia; voz molhada; refluxo nasal e oral; desnutricdo; reducéo da
movimentacado laringea; desidratacdo; perda de peso; internacdo hospitalar
prolongada; e pneumonia aspirativa, levando até mesmo a morte (Altman et al.
2007; Bakheit, 2001; Langdon&Blacker, 2010; Martino et al. 2005; Palmer,
Drennax& Baba, 2000; Ramsey, Smithard&Kalra, 2003; Terré & Mearin, 2006;

White et al. 2008).
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Quanto as estruturas da laringe, podemos destacar trés pares de pregas
laringeas: as pregas vocais que além de serem responsaveis pela producéo do
som durante a fonacdo, atuam também como um verdadeiro esfincter laringeo
no momento da degluticdo; as pregas ariepigléticas, cuja funcdo é conduzir o
bolo alimentar lateralmente para passagem pelos recessos piriformes e no
fechamento supraglético; e as pregas vestibulares (pregas vocais falsas), cuja
func@o maior € contribuir para o fechamento glético por meio da contracédo do

musculo tiroaritenoideo (Matsuo & Palmer, 2008; Sanlam &Webster, 2002).

A realizacdo do movimento de aducgéo dessas trés pregas laringeas visa
preservar a integridade da via respiratoria inferior de um episédio de
penetracdo laringea ou aspiragcdo de bolo alimentar, que por sua vez pode
levar a um quadro de pneumonia aspirativa (Manrique, Buhler & Melo, 2001;

Matsuo & Palmer, 2008).

Convém esclarecer a diferenca entre a penetracdo laringea e a
aspiracao traqueal. A penetracdo laringea ocorre quando ha entrada do bolo
alimentar na laringe, o qual se encontra na regido supraglotica (acima das
pregas vocais), portanto, ndo ocorre a passagem do bolo alimentar pelas
pregas vocais. Ja a aspiracao traqueal ocorre quando ha passagem do bolo
alimentar pelas pregas vocais chegando até a via respiratoria inferior (Matsuo &

Palmer, 2008; Palmer, Drennax & Baba, 2000).

A aspiragao traqueal sofre a influéncia de quatro fatores: a quantidade
de alimento; localizagdo no trato respiratorio, isto €, quanto mais inferior mais

perigoso; propriedades do alimento aspirado tais como temperatura, acidez e
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presenca de bactérias; e mecanismo pulmonar de limpeza composto pela

movimentacdao ciliar e pela tosse (Palmer, Drennax & Baba, 2000).

Alteragcbes na mobilidade das pregas vocais, como nos casos de
paralisia unilateral de pregas vocais, geram alteracbes de degluticdo que
impedem o adequado fechamento laringeo, e assim ocasionam episédios de
penetracdo laringea que podem se tornar um episédio de aspiracao traqueal
devido a diminuicdo da sensibilidade laringea (Mangilli et al. 2008;Tiago et al.

2002).

Ja nos casos em que ha lesdes no nervo laringeo (ramo do nervo vago),
por exemplo, as alteracbes vocais e de degluticio podem estar presentes
concomitantemente. Presenca de marcadores vocais como a disfonia,
bitonalidade, rouquidéo, soprosidade, penetracéo laringea e aspiracao traqueal
podem compor esse quadro de risco (Mangilli et al. 2008;Peterson& Fenn,

2005; Tiago et al. 2002).

Segundo esses pesquisadores, quando ha uma lesdo no nervo laringeo
recorrente, ocorre diretamente incompeténcia do esfincter laringeo (aducéo das
pregas laringeas) o que poderda causar uma alteracdo no processo de
degluticdo. Essas alteracdes podem ser causadas por diminuicdo na
sensibilidade e denervacdo faringo-esofagica, ocasionando assim

comprometimento no inicio da fase faringea da degluticao.

Essas alteracbes patoldgicas que afetam o processo de fechamento
laringeo exemplificam a sua importancia para o processo de degluticdo, que
pode estar comprometido em inimeras patologias de base, como as doencas

cerebrovasculares.
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Uma dessas doengas € o acidente vascular cerebral (AVC), no qual o
quadro de disfagia orofaringea neurogénica pode estar presente, pois nesse
quadro alteragbes anatdmicas ou funcionais da musculatura e do sistema
nervoso podem estar presentes levando a um quadro de disfagia. No mundo, o
AVC representa em torno de 10% dos doentes, sendo que 2/3 das pessoas
que tém episodios sobrevivem e destas 50% terdo algumas deficiéncias
permanentes que afetardo a qualidade de vida (Altman et al. 2007; Cuenca et
al. 2007; Crary, Mann &Groher, 2005; Oremus et al. 2012; Terré& Mearin,

2006).

A terapia de reabilitacdo da degluticdo pode consistir de quatro itens
principais: 0 gerenciamento das consisténcias alimentares, que se divide
basicamente em liquida, pastosa e solida; a utilizacdo de manobras posturais e
facilitadoras da degluticdo e manobras de limpeza das vias aéreas; a terapia
indireta, na qual se utiliza exercicios miofuncionais e vocais; e a terapia direta,
na qual se utiliza alimentos para treinamento funcional da degluticdo (Bakheit,
2001; Logemann, 1983; Palmer, Drennax & Baba, 2000; Peterson et al. 2005;

White et al. 2008).

Ainda em relacdo a reabilitacdo da degluticdo, os exercicios vocais
apontados na literatura capazes de trabalhar a coaptacdo gldtica e a
mobilidade laringea séo: fonacédo reversa (Finger & Cielo, 2009); som basal
(Bolzan, Cielo & Brum, 2008); sopro e som agudo (Maia et al. 2012); exercicios
de trato vocal semi-ocluido como vibrantes, fricativos bilabiais, B prolongado,
firmeza glotica e fonacdo em tubos (Fouquet et al. 2012; Sampaio, Oliveira

&Behlau, 2008).
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J& a pesquisa de Mangilli et al., 2008, utilizou outros exercicios vocais,
como fonacdo inspiratéria, emissdo de escalas musicais, bocejo/suspiro,
“humming”’e empuxo. Na pesquisa de D’Avila, Cielo & Siqueira (2010), é
apontado que o0s exercicios vocais com sons fricativos sonoros palato-
alveolares, como abordado em sua pesquisa, podem também trabalhar o
movimento de elevagdo laringea devido ao exercicio envolvera acdo da

musculatura de base de lingua.

Assim, é possivel compreender que 0s exercicios vocais também geram
aumento da forca e da mobilidade das musculaturas laringea e faringea
influenciando assim diretamente no processo de degluticio. Com isso, 0
objetivo deste trabalho foi verificar a eficacia dos exercicios miofuncionais
associados aos exercicios vocais na reabilitacdo da disfagia orofaringea
neurogénica a fim de estabelecer evidéncias que suportem esta conduta
terapéutica. Essa proposta vem de encontro ao relato da literatura (Ferreira et
al. 2011; Foley et al. 2008; Pires et al. 2012; Speyer et al. 2010) da
necessidade de realizar estudos que embasem a conduta terapéutica

fonoaudiologica e comprovem a sua atuacao .



3 REFERENCIAS DA REVISAO

1) ALTMAN, Kenneth W. et al. The Voice and Laryngeal Dysfunction in Stroke: a report
from the Neurolaryngology Subcommittee of the American Academy of Otolaryngology-
Head and Neck Surgery. Otolaryngology — Head and Neck Surgery. v. 136, p. 873-
881, 2007.

2) BAKHEIT, A. M. O. Management of Neurogenic Dysphagia. Postgraduate
Medicine. v. 77, p. 694-699, 2001.

3) BOLZAN, Geovana de Paula; CIELO, Carla Aparecida; BRUM, Débora Meurer.
Efeitos do Som Basal em Fendas Gloéticas. Revista CEFAC. v. 10, n. 2, p. 218-225,
abr./jun. 2008.

4) CRARY, Michael A.; MANN, Giselle D. Carnaby; GROHER, Michael E. Initial
Psychometric Assessment of a Functional Oral Intake Scale for Dysphagia in Stroke
Patients. Archives of Physical Medicine and Rehabilitation. v. 86, p. 1516-1520,
2005.

5) CUENCA, Ronaldo Mafia; MALAFAIA, Danielle Toniolo; SOUZA, Gleim Dias;
SOUZA, Luciana Rodrigues Queiroz de; MOTTA, Vicente de Paulo da; LIMA, Mariliz
Regina Antunes; GARCIA, Cacilda Joyce Ferreira da Silva. Sindrome Disfagica.
Arquivos Brasileiros de Cirurgia Digestiva. v. 20, n.2, p. 116-118, 2007.

6) D’AVILA, Helena; CIELO, Carla Aparecida; SIQUEIRA, Méarcia do Amaral. Som
Fricativo / 3 /: modificacbes vocais. Revista CEFAC. v. 12, n. 6, p. 915-924, nov./dez.
2010.

7) FERREIRA, Taind Soares; MANGILLI, Laura Davison; SASSI, Fernanda Chiarion;
FORTUNATO-TAVARES, Talita; LIMONGI , Suelly Cecilia Olivan; ANDRADE, Claudia
Regina Furquim. Speech and myofunctional exercise physiology: a critical review of the
literature. Jornal da Sociedade Brasileira de Fonoaudiologia. v. 28, n. 3, p. 288-
296, 2011.

8) FINGER, Leila Suzana; CIELO, Carla Sampaio. Modificacbes Vocais Acusticas
Produzidas pela Fonacdo Reversa. Revista da Sociedade Brasileira de
Fonoaudiologia. v. 14, n. 1, p. 15-21, 2009.

9) FOLEY, N; TEASELL, R; SALTER, K; KRUGER, E; MARTINO, R. Dysphagia
treatment post stroke: a systematic review of randomised controlled trials. Age and
Ageing. v. 37, p. 258-264, 2008.

10) FOUQUET, Marina Lang; VIEIRA, Tais Pichirilli Guilherme; MURATA, Claudio
José Massao; GONCALVES, Antbnio José. Efeito Imediato da Técnica de Firmeza
Glética nas Laringectomias Parciais Horizontais Supracricoides: estudo inicial. Revista
da Sociedade Brasileira de Fonoaudiologia. v. 17, n. 3, p. 346-350, 2012.

11) LANGDON, Claire; BLACKER, David. Dysphagia in Stroke: a new solution. Stroke
Research and Treatment. p. 1-6, 2010.



12) LOGEMANN, Jeri A. Evaluation and Treatment of Swallowing Disorders. USA: Pré
Edi Inc,1983.

13) MAIA, Maria Emilia Oliveira; MAIA, Mariana Oliveira; GAMA, Ana Cristina Cortes;
BEHLAU, Mara. Efeitos Imediatos do Exercicio Vocal Sopro e Som Agudo. Jornal da
Sociedade Brasileira de Fonoaudiologia. v. 24, n. 1, p. 1-6, 2012.

14) MANGILLI, Laura Davison;, AMOROSO, Méarcia Regina Moscato; NISHIMOTO,
Inés Nobuko; BARROS, Ana Paula Branddo; CARRARA-DE-ANGELIS, Elisabete.
Voz, Degluticdo e Qualidade de Vida de Pacientes com Alteracdo de Mobilidade de
Prega Vocal Unilateral Pré e Pds Fonoterapia. Revista da Sociedade Brasileira de
Fonoaudiologia. v. 13, n.2. p. 103-112, 2008.

15) MANRIQUE, Dayse; BUHLER, Rogério; MELO, Erich. Tratamento Cir(rgico para
Aspiragdo. Revista Brasileira de Otorrinolaringologia. v. 67, n. 5, p. 696-700 , Set.
2001.

16) MARTINO, Rosemary et al. Dysphagia After Stroke: incidence, diagnosis, and
pulmonary complications. Stroke. v. 36, p. 2756-2763, 2005.

17) MATSUO, Koichiro; PALMER, Jeffrey B. Anatomy and Physiology of Feeding and
Swallowing: normal and abnormal. Physical Medicine &Reabilitation Clinics of
North America. v.19, n. 4, p. 691-707. Nov. 2008.

18) OREMUS, Mark et al. Studies of Stroke Rehabilitation Therapies Should Report
Blinding and Rationalize Use of Outcome Measurement Instruments. Journal of
Clinical Epidemiology. v. 65, p. 368-374, 2012.

19) PALMER, Jeffrey B.; DRENNAX, Jennifer C.; BABA, Mikoto. Evaluation and
Treatment of Swallowing Impairments. American Family Physician. v. 61, n. 8, p.
2453-2462, abr. 2000.

20) PETERSON, Linnea; FENN, Joanne. Treatment of Dysphagia and Dysphonia
Following Skull Base Surgery. Otolaryngologic Clinics of North America. v. 38, p.
809-817, 2005.

21) PIRES, Elaine Cristina; SASSI, Fernanda Chiarion; MANGILLI, Laura Davison;
LIMONGI, Suelly Cecilia Olivan; ANDRADE, Claudia Regina Furquim. Food in liquid
consistency and deglutition: a critical review of the literature. Revista da Sociedade
Brasileira de Fonoaudiologia. v. 17, n. 4, p. 482-488, 2012.

22) RAMSEY, Deborah J.C.; SMITHARD, David G.; KALRA, Lalit. Early Assessment of
Dysphagia and Aspiration Risk in Acute Stroke Patients. Stroke. v. 34, p. 1252-1257,
2003.

23) SANLAM, Robin A.; WEBSTER, Kimberly T. Swallowing and speech therapy after
definitive treatment for laryngeal cancer.OtolaryngologicClinicsof North America. v.
35, p. 11151133, 2002.

24) SAMPAIO, Marilia; OLIVEIRA, Giselle; BEHLAU, Mara. Investigacdo de Efeitos
Imediatos de Dois Exercicios de Trato Vocal Semi-Ocluido. Pro-Fono Revista de
Atualizacao Cientifica. v. 20, n.4, p. 261-266, out./dez. 2008.



25) SPEYER, Renée; BAINJENS, Laura; HEIIJNEN, Mariélle; ZWIINENBERG, Iris.
Effects of therapy in oropharyngeal dysphagia by speechand language therapists:
asystematic review. Dysphagia. v.25; p. 40-65, 2010.

26) TERRE, R; MEARIN, F. Oropharyngeal Dysphagia After the Acute Phase of
Stroke: predictors of aspiration. NeurogastroenterologyandMotility. v. 18, p. 200-
205, 2006.

27) TIAGO, Ronaldo Suzano Louzeiro; MUNHOZ, Mario Sérgio Lei; FARIA, Flavio
Paulo; GUILHERME, Arnaldo. Aspectos Histomorfométricos do Nervo Laringeo
Superior. Revista Brasileira de Otorrinolaringologista. v. 68, n.2, p. 157-165,
Mar./Abr. 2002.

28) WHITE, Gregory N. et al. Dysphagia: causes, assessment, treatment, and
management. Geriatrics. v. 63, n. 5, p. 15-20, maio 2008.

29) YAMADA, Elaine Keiko; SIQUEIRA, Karina Oliveira de; XEREZ, Denise; KOCH,
Hilton Augusto; COSTA, Milton Melciades B. A Influéncia das Fases Oral e Faringea
na Dindmica da Degluticdo. Arquivos de Gastroenterologia. v. 41, n. 1, p. 18-23,
Jan./Mar. 2004.



4 ARTIGO

TITLE

Efficacy of Myofunctional Therapy Associated witloi¢e Therapy in Rehabilitation of

Neurogenic Oropharyngeal Dysphagia: A Double-BRahdomized Clinical Trial.

AUTHORS

Bruno Francisco de Fraga, BSP; Sheila Tamanidiladwida, MD, PhD;Marcia Grassi

Santana, BSP;Mauriceia Cassol, MD, PhD.

Address coresspondence to Bruno Francisco de Fraga, +55 (51) 95611518 a#-m

bruno.defraga@live.com.

List of Tables

TABLE 1 — Oral Intake Level Progression

TABLE 2 — Median of the Pre-and Post- Therapy Qredke Levels

TABLE 3 — Voice Markers Pre- and Post- Therapy

Keywords. deglutition disorders; voice training; stroke.

Subject codes: treatment [26] and stroke [44].



ABSTRACT

Goal: This research aimed to verify whether the theramysisting of myofunctional
exercises associated with vocal exercises is niteetige in rehabilitating deglutition
in stroke patients than the therapy consistingnty smyofunctional exercises.
Methodology: This is a pilot double-blind clinical trial made optwo distinct groups:

a control group, which did only myofunctional exses, and an experimental group,
which did myofunctional and vocal exercises. Theig@gants were not informed of the
group they would be part of. The assessments vareed out by a blinded researcher
and the researchers who administered the therapers not involved with the
assessment. The patients were assigned to thesgliaged on a list of randomized
numbers. The assessments used the GRBASI scaleiéar assessment, FOIS for oral
intake assessment, and the adapted MBGR protogolsémsory-motor-orofacial
assessment.

Results: The results of the FOIS levels reveal that the tbegapy median of the
experimental group was 4 and increased to 7 dfeapy, while in the control group
the values were 5 and 6, respectively. Thus, tiperxental group had a statistically
significant difference between the pre- and postapy assessments (p=0.039), which
indicates the combination of myofunctional and VYaeeercises was more effective in
improving oral intake levels than in the contrabgps (p=0.059). On the other hand, the
control group also improved, albeit at a lower @epared to the experimental group;
hence, there was no statistically significant défece between the groups post-therapy
(p=0.126). Regarding the vocal quality markersatirmess tended to be statistically
significant in the experimental group (p=0.059),ichhsuggests the vocal exercises

were able to improve glottal closure.



Conclusion: This pilot clinical trial showed that using vocategcises in neurogenic
oropharyngeal dysphagia rehabilitation in strokéepés was able to yield a greater
increase in the oral intake levels measured by ®ks. Nevertheless, further controlled

blind clinical trials with larger samples are re®gui to confirm such evidence.

Keywords. deglutition disorders; voice training; stroke.
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4.1 INTRODUCTION

Deglutition~?**is the process through which the food bolus pafseesthe oral
cavity to the stomach and is basically divided ithteee phases: oral phase, pharyngeal
phase, and esophageal phase. When some changeltdees one deglutition phase or

1219 that arise are

between phases, dysphagia occurs. Among the syrspt
chocking, coughing, nasal reflux, asphyxia, malistument, dehydration, and
aspiration pneumonia. This setting may also legorddonged hospitalization and even

death.

Regarding the larynx structures involved in degjloni, three pairs of laryngeal
folds stand out: the vocal folds, which, besidesmdpe@esponsible for producing sound
during phonation, also act as a sphincter duringlutiéion; the aryepiglottic folds,
whose role is to guide the food bolus laterallyptss by the piriform recesses and in
supraglottic closure; and the vestibular folds, séhoole is to contribute to the glottic

closure by contracting the thyroarytenoid mustie

Thus, the larynx plays an important role in therghgeal phase of deglutition
since it helps carry the food bolus and to probecthe lower airway through the glottic
closure and through its anterior-superior movemehich contributes to increase the
pharyngeal space. These mechanisms aid the pastabe food bolus in order to

prevent tracheal aspiratibh*®

Stroke is one of the cerebrovascular diseasesntiagt affect the deglutition
process. This condition can lead to neurogeniclmagmgeal dysphagia since it causes
anatomic and functional changes in the musculance nervous system. Worldwide,

stroke represents around 10% of the patients, twdst of whom will survive the event.
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However, 50% will bear some permanent deficienclest will impact quality of

|ife5,10,13,14,l.5

In deglutition rehabilitation therapy, vocal exees may be used that contribute
to the increase in mobility and pharyngeal andrigeal musculature strengtiThis
therapeutic line aims to eliminate the risk of alihg event and the consequent

tracheal aspiration that may lead to pneumonia.

The vocal techniques that may be employed are sevgtonatioli, vocal fry'®
blowing and high-pitched soutid semi-occluded vocal tract exercises such asmibra
bilabial fricative, prolonged B, hands-over-mouttekeise, and phonation in resonance
tube$®? inhalation phonation, musical scale, yawning/sighhumming, thruét, and

postalveolar voiced fricativé

In this context, this research aimed to verify vileettherapy with myofunctional
exercises associated with vocal exercises is mibeetige than the therapy that uses
exclusively myofunctional exercises to rehabilitagirogenic oropharyngeal dysphagia
in persons after stroke. This proposal is basedhenreport of the literatut&?*2>%

regarding the need to conduct studies that coydpat the speech-language treatment

approach.
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4.2 METHODOLOGY

The present research is a pilot randomized doubid-blinical trial. The study
was approved by the committee of research ethiE®J©f the Complexo Hospitalar da

Santa Casa de Misericérdia de Porto Alegre undasogol 723,678/14.

In order to meet the research design requirem#rgsassessment and therapies
were carried out by different researchers. Theareber responsible for the pre- and
post-therapy assessments was blinded to the typeemdpy used and to the groups to
which the subjects belonged. The subjects, inwere also blinded since they were not
aware of whether they had been assigned to theat@ntexperimental group. After the
first assessment, the subjects were then assigntgk tresearch groups according to a

randomized number list generated on the websitgorarorg.

The samples comprised 10 inpatients from the Stvdked of Sdo José Hospital
(Porto Alegre, RS, Brazil) who had received theralagic diagnostic of ischemic
stroke and the speech-therapy diagnostic of orgplgaal dysphagia. This sample was
characterized as a convenience samples and wamgpliwo groups with five subjects
each. The intervention group underwent therapy witlyofunctional exercises
associated with vocal exercises, while the corgrolp underwent therapy exclusively

with myofunctional exercises.

The inclusion criteria used were: being 18 yeard @ over, having been
diagnosed with stroke, signing the term of free arfidrmed consent, not having other
associated neurological pathologies, not havingergahe previous speech-therapy
rehabilitation intervention, and performing the rpeutic exercises required. The
exclusion criterion used was having intercurrendasng the treatment that could

impact the research goals.
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The assessment was made up of three parts: one assessment carried out
using the GRBASI scalé®® one assessment of the oral intake carried ouigutie
Functional Oral Intake Scale (FOt$)and one sensory-motor-orofacial assessment
carried out using the MBGR protoébldapted by the researchers.Foods standardized
in measures and consistencies from The Guggingl@wmia Screen (GUSS scaf®)

were used to classify the oral intake levels thiotig FOIS.

After the assessment, the researcher filled outeanith the results indicating
the musculature to be dealt with and forwarded the researcher team responsible for
applying the therapy. These assessments were eepbgtthe end of the therapy in

order to compare the results and verify the evotutf the cases.

The techniques used were described in a therapeatiual to be followed by
the researchers involved in the therapy so as @wagiee procedural uniformity. This
manual was divided per musculature area: mobihty strength of lips, tongue, cheeks,
and soft palate, laryngeal mobility, and laryngglattal closure. The manual also listed
the number of repetitions and the exercise loativileae to be used for each indication

in the results files.

The subjects underwent therapy daily for a totakight sessions: one initial
assessment session and one therapy session centbeday, six therapy-only sessions
per day after that, and one final assessment seddmwever, aiming to preserve the
benefits of randomization and the balanced didtiobuof the prognostic factors, this
sample was analyzed regarding the intention td,tteas the subjects had to attend at

least five sessions to be included in the research.

When the subject belonged to the control group,ldingngeal vocal exercises

were not performed even if they were indicatedhi@ tesults file. However, both the
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control and experimental groups did the same myatiomal exercises. The prescription
of exercises that each subject should perform het heeds in order to maintain the
clinical applicability of the study. That meansttitfze subject did not do all exercises,
but rather only the ones required in his or herecdskewise, no more than two
myofunctional exercises or more than one vocal@semnwere performed for the same

goal.

The myofunctional therapy was made up of the foihmwexercises: lip
protrusion and retrusion, protruded and retrudpdstiapping, lip stretching, sustained
lit protrusion, lip counter-resistance; occludeléferalization to the left and to the right,
tongue protrusion and retrusion, tongue laterabnab the left and to the right, pushing
the tongue in anterior and lateral counter-resggaaxaggerated raising and lowering of
the dorsum of the tongue, tongue suction on that@aiongue rotation in oral vestibule,
tongue snapping, cheek counter-resistance withtahgue, cheek contraction with
resistance to the left and to the right, cheelatinfy, cheek sucking, and blowing with

no vocalization.

The vocal therapy was made up of the following eises: plosive sound,
effort/thrust, semi-occluded vocal tract with gibtlirmness or vibrant sound, emission
in maximum phonation time, and vocal fry. The teghes used for laryngeal raising
and lowering were: musical scale for elevation rirakated with voiced postalveolar
fricative or tongue snapping associated with nasaihd along with yawning-sighing

for lowering.

The statistical tests used to analyze and comperalata were: Wilcoxon test
for pre- and post-therapy intragroup analysis, M@fimtney test for pre- and post-

therapy intergroup analysis, and Student’s t-testnfiean age analysis. The value of
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p<0.050 was adopted to verify statistical signiice. The program used for the

analyses was SPSS version 22.0.



4.3 RESULTS

The results obtained for age show that the expeti@hgroup’s mean age was
73.2+7.6 years while the control group’s mean ages \83.8+12.9 years, with no
statistically significant difference (p=0.200).Thex distribution was the same both in

the experimental and in the control groups with 4@¥hales and 60% males in each

group.

Table 1 shows the data cross-checking regardingritgression of the oral diet
through the FOIS. In the experimental group, alljscts improved, while one subject
did not in the control group. In the control growwo subjects attended six therapy
sessions, while the others accomplished the wihelepeutic period proposed of seven
therapy sessions. In the experimental group, obgesattended five therapy sessions,
one attended six sessions, and the others accowgblihe whole therapeutic period

proposed of seven therapy sessions.

TABLE 1-ORAL INTAKE LEVEL PROGRESSION

1 2 5 6 7
EG FOISinitial 1 1
4 0 2
Total 1 1 3 5
CG FOISinitial 1 1 0 1
5 0 0 3
Total 1 1 3 5

Green: number of patients who progressed. Orangebar of patients who did not progress.EG: Expentale

group.CG: Control group.
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Table 2 shows the medians of the pre- and posiylyasral intake levels as well
as their respective p values. The post-therapyorgment of the experimental group is
statistically significant (p=0.039).The value ofQp859 in the control group indicated a

tendency of being statistically significant.

TABLE 2 - MEDIAN OF THE PRE- AND POST-THERAPY ORAL INTAKE

LEVELS

EG CG Intergroup p
FOIS initial 4 [1;5] 5[1;5] 0.822
FOIS final 71[2;7] 6 [1;6] 0.126
Intragoup p 0.039* 0.059**

*statistically significant.**tendency to be stattslly significant. EG: Experimental group. CG: Gahgroup.
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Table 3 shows the values of the medians regardiagvbice quality markers
through the GRBASI scale, as well as their respecp values. Only the marker
breathiness in the experimental group tended tstdtestically significant with p=0.059

between the pre- and post-therapy assessment.

TABLE 3-VOICE MARKERS PRE- AND POST- THERAPY

Intragroup G R B A S I

EG INITIAL 2[1;3] 1[1;2] 1[1;3] 1[0;2] 0[0;1] 1[1;2]
FINAL  1[1;3] 1[0:1] 0[0;3] 0[0;2] 0[0;0] 1]

Pvalue 0.157 0.102 0.059* 0.102 0.317 0.157

CG INITIAL 1[1;3] 1[1;2] 1[0;2] 1[0;3] 0[0;1] 11;2]
FINAL  1[1;2] 1[0:1] 0[0;1] 0[0;2] 0[0;1] 1q1]

Pvalue 0.157 0.317 0.180 0.180 1.000 0.157

Intergroup p INITIAL 0.650 0.513 0.178 0.914 1.0001.000

FINAL 0.881 0.513 0.881 0.606 0.317 1.000

EG: Experimental group. CG: Control group.**tendetmye statistically significant.
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4.4 DISCUSSION

When the data regarding the oral intake levels betwhe groups (Table 1) are
analyzed, the median shows a more marked increaeiintake levels in the FOIS
from 4 to 7 in the experimental group, while theatrol group increased from 5 to 6.
This indicates that the association of myofuncti@mal vocal exercises more positively
and effectively contributes to deglutition rehahiiion than only myofunctional

exercises.

Another noteworthy fact is that both groups hadlget at level 1, but only the
one in the experimental group evolved to level Biclv enabled a minimal oral offer so
that the direct deglutition therapy could be appli# is important to highlight that,
although the sample was evaluated in intentiomdatt both these subjects

accomplished the whole therapeutic period proposed.

Regarding the GRBASI scale, only the results ofatiieess tended to be
statistically significant between the pre- and gbstapy assessments in the
experimental groups (Table 3). It must the pointed that this is one of the voice
markers related to glottal closure since, whers iinefficient, air escapes and causes
what is identified as breathindS§sThis information may provide clues about the

contribution of vocal exercises in the rehabilgatof swallowing.

Thus, it is clearer that the experimental groumiicantly improved due to the
inclusion of vocal exercises that complementedaer It is known that the vocal

techniques are effective in modifying glottal clmsuand laryngeal mobility

18,19,20,21,22,23 2,3,4,8,12

and that these mechanisms are involved in airwagegtiort”
However, these more detailed reports in the liteeadbout vocal techniques still focus

largely on dysphonia treatment.
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The efficacy of vocal exercises can be explainedhigyfact that they allow a
great increase in vibration and movement of thgnigeal and pharyngeal structures,
mainly vocal folds, which thus leads to the inceeasthe vibration amplitude of their
mucosa. This increase in vibration favors mob#itd the adduction process, which, in

turn, improves glottal closuf®!”1819.2021.22.23

It is known that better glottal closure derivesrthe improvement in the action
of intrinsic laryngeal muscles directly linked toige production, particularly the lateral
cricoarytenoid adductors and transverse and obbguenoid muscles. As for laryngeal
mobility, its improvement derives from the betteovament of the suprahyoid and
infrahyoid muscles. The actions of the geniohyoukates, responsible for the elevation
and forward thrust of the hyoid bone; of the critagyngeal and thyreopharyngeal
muscles, able to raise all the larynx; and of tbern®hyoid, sternothyroid, and

omohyoid muscles, which lower the laryrikstand out.

Regarding the use of vocal exercises, one exarapleei Lee Silverman Voice
Treatment (LSVT®) method used in Parkinson’s disepatients, which has been
internationally recognized for its good resultssThpproach basically consists in using
vocal exercises to work with the voice productigmeech, and deglutition functions and

focuses on an intensive, short-term therapy

Besides this method, there are other examplestehsive voice therapy that,
although have not been used to treat dysphagidrilmate to building knowledge on
intensive therapy and may aid in adopting vocalr@ges that prove effective in
improving glottal closure and laryngeal mobilityhdse methods are IVT — Intensive

Short-Term Vocal Therapyand BIVT — Brazilian Intensive Voice TherdfiThese
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intensive therapeutic approaches last between 88 dnd a few weeks and focus on

several sessions a day.

With that in mind, future research must also usedbncept of intensive therapy
in dysphagia since the results of the present relsederived from a therapeutic
planning focused on seven therapy sessions, which be considered a form of
intensive therapy given its length. In this linbe tstudy by Inaoka & Albuquerque
(2014) also proves that significant results can be obthim improving deglutition

with less than ten days of therapy.

There is currently more research that aim to estalihe efficacy of speech
therapy>?>%? Although there are many studies on the methodeetify deglutition
conditions>?’ researchers increasingly more subscribe to the ibat there should be
investment in controlled blind studies towards te#icacy of speech therapy
rehabilitation in dysphagta®*?>2°414243 The study by Oremus et al. (20%5)
contributes to the idea that new assessment instrtanmust be created only when there
is a gap in knowledge and that the ability to pralknowledge that justifies the work
of the speech therapist is hindered by the exoessid discrepant instruments used. For
instance, this hampers systematic revisions thaidcprovide consensus for the

therapeutic conduct.

In this sense, the main finding of the present aede contributes to this
discussion as its goal was to assess the effidagye®ch therapy, i.e., it aimed to verify
whether the association between myofunctional és&sand vocal exercises was more
effective in rehabilitation of neurogenic orophaggal dysphagia. It was observed that

the experimental group, which allied vocal and myational exercises in therapy,
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obtained better results with a statistically siguaiht difference between the pre- and

post-therapy assessments (Table 2).

Although there was a statistically significant ditfnce for the experimental
group, no such difference was found between grolips. is because the control group
also improved, although with lower efficacy thane tlexperimental group. The
statistically significant trend observed in the tohgroup might be due to the small

sample.

On the other hand, when the whole sample is andliEable 1), it can be seen
that 90% of the subjects had an improvement in iotake levels and that none had
aspiration pneumonia events. This matches the wee#ddhat speech therapy for
dysphagia vyields positive resdft$*3"%%and, even if there is no improvement in the
function, the speech therapists must act early bnaging food consistency.
Furthermore, they can aid in indicating an alteweafeeding way in order to prevent
aspiration pneumonia and the consequent worseditigegpatients’ clinical condition

and higher hospital costs.

Regarding the rehabilitation of deglutition in theute and sub-acute moments
of stroke, it must also be taken into account thatspontaneous recovery process and
neuroplasticity may entail doubts about the resoftspeech therapy rehabilitatiin
However, it can be seen that the alterations arerted more quickly and with fewer
intercurrences when early speech therapy rehatilitas applied™*"3? Likewise, the
present study showed that myofunctional exercisesaated with vocal exercises yield

better improvement in oral intake levels.

The spontaneous recovery can be explained sincédbkitition musculature

has bilateral control in the motor cortex. Giver #vidence that motor and sensory
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activities can produce adaptative changes in ttanbcircuitry that contribute to
anatomically reorganizing the central nervous sy&igi is inferred that neuroplasticity

acts in the neuronal reorganization in non-affeeiegs of the hemisphéte

Therefore, this research indicated that the associadetween the two types of
techniques has a more positive impact on deglati@habilitation. Nonetheless, studies
with larger samples are important to confirm thmling. In addition, studies must also
be carried out to analyze the efficacy of each hdeahnique in rehabilitating
deglutition. There is even a need for a greateragmgh and use of the concepts of
intensive therapy and neuroplasticity that poineitpromising path to establish solid

scientific evidence on the efficacy of the spedwhdpy intervention.
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4.5 CONCLUSION

This study enabled observing that the associatfomymfunctional and vocal
exercises was more effective to rehabilitate dé@glatthan myofunctional exercises
alone. Moreover, a greater increase in the prognmesd oral intake levels was observed
in the experimental group. However, further coméabblind studies with larger samples

are required to better confirm these findings.

In this context, the authors also intend to comtebto highlighting the
importance and efficacy of speech therapy rehaboi, pointing out that new practices

of intensive therapy in dysphagia are promising mndt be present in future research.
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5 CONCLUSAO GERAL

A realizacdo desse trabalho permitiu verificar que a terapia combinada
de exercicios miofuncionais com exercicios vocais foi mais eficaz para a
reabilitacdo da degluticdo. Isso contribui para que a conduta terapéutica
fonoaudiologica seja aprimorada e ao mesmo tempo incentive os profissionais
na busca por metodologia para tornar seu trabalho mais eficiente.

Embora a amostra desta pesquisa seja pequena, os resultados apontam
um importante caminho a ser seguido por futuras pesquisas como a
investigacdo da eficacia de técnicas vocais para a degluticio de forma
individual, isto é, que cada técnica seja estudada separadamente a fim de
estabelecer sélida evidéncia de sua utilizagdo na disfagia, preferencialmente,
com amostras significativas.

Conclui-se entdo que outros caminhos investigativos também verifiquem
modelos de terapias com foco intensivo, comparando com modelos tradicionais
e a identificacdo de periodo pdés acidente vascular cerebral que melhor se

beneficia da fonoterapia.



APENDICES

APENDICE A -Termo de Consentimento Livre e Esclarecido
Termo de Consentimento Livre e Esclarecido-TCLE

Pesquisa: Analise da Eficacia da Terapia Vocal Associada a Mioterapia Orofacial na
Reabilitagdo da DisfagiaNeurogénica: ensaio clinico randomizado duplo cego.

Data da versao: 03.06.2014

Nome do paciente:

Vocé esta sendo convidado (a) a participar da Pesquisa “Analise da Eficacia da Terapia
Miofuncional Associada a Terapia Vocal na Reabilitacdo da Disfagia Orofaringea Neurogénica:
ensaio clinico randomizado duplo cego”, sob responsabilidade da pesquisadora Dra. Mauriceia
Cassol.

Devido aos poucos estudos de eficacia a respeito de terapias para alteracdes de
degluticdo (ato de engolir) decorrentes de episédios de acidente vascular cerebral - AVC, essa
pesquisa tem por finalidade estabelecer se a terapia de reabilitacdo da disfagia com exercicios
vocais associados a exercicios miofuncionais € mais eficiente do que a terapia exclusiva com
exercicios miofuncionais. A terapia sera realizada com exercicios vocais, que utilizam a
producdo da voz e exercicios miofuncionais, que utilizam movimentos coordenados e ritmicos
das estruturas orofaciais (labios, lingua, bochechas e palato mole).

A fim de analisar as duas formas de terapia serdo criados 2 grupos de participantes
com AVC, um grupo, que fara a terapia com exercicios miofuncionais, de voz e de degluticéo e
um grupo, que fara a terapia com exercicios miofuncionaise de degluticdo. Quanto ao grupo
gue o participante fara parte, serd definido pelos pesquisadores. Esse procedimento visa
escolher ao acaso os participantes de cada grupo, sendo que o participante ndo sabera a que
grupo pertence a fim de evitar interferéncias na avaliacdo e na terapia.

Seréo realizados 9 atendimentos no total, dos quais 7 sdo de atendimentos de terapia e
2 atendimentos de avaliagédo da funcédo de degluticdo, voz e sistema sensoério-motor-orofacial.
Os beneficios da terapia visam reabilitar a fungdo de degluticdo de forma que possibilite ao
individuo alimentar-se de forma prazerosa, segura e eficaz.

As avaliagbes constam da realizacdo de alguns movimentos motores orais, da
realizacdo da emissdo de alguns sons e da degluticdo de alguns alimentos nas consisténcias
pastosa, liquida e solida. Estas avaliagdes durardo em torno de 30 minutos. A terapia consistira
na realizacdo dos exercicios em um numero de repeticdes adequado e as sessbes de terapia
durardo em torno de 30 minutos.

Quantos aos riscos e beneficios dessa pesquisa, o participante pode ter o risco de nédo
apresentar melhora da degluticdo, sendo assim realizadas terapias adicionais a fim de
estabelecer melhora. Como beneficio o paciente pode apresentar melhora da degluticdo
possibilitando diminuicdo dos riscos de uma infeccdo, além de melhora da qualidade de vida. E
importante esclarecer que nenhum custo sera repassado aos participantes dessa pesquisa.

A respeito das informacdes dos participantes, elas serdo mantidas sob sigilo, sendo
utilizadas somente pelos envolvidos na realizacédo da pesquisa. Quanto a publicacdo de dados,
ndo havera nenhuma informacdo nos dados que permita a identificacdo de um participante
dessa pesquisa.



ASSIM, BU,.eeiiiiiiiiiiiiiiiie e fui informado(a) dos objetivos deste estudo de
forma clara. Recebi informacado a respeito das avaliacdes as quais serei submetido e esclareci
minhas dlvidas e concordo em realizar a terapia para a qual eu for encaminhado. Sei que a
qualquer momento poderei solicitar novos esclarecimentos e modificar minha decisédo se assim
eu desejar, sem, no entanto, sofrer qualquer tipo de represdlia por parte da equipe de
atendimento.

O respoNSAVEL........cccccuvvviiiiiiiee e, certificou-me que todos os dados desta
pesquisa serdo confidenciais e terei liberdade de retirar meu consentimento de participacdo na
pesquisa, a qualquer momento, sem qualquer penalidade ou prejuizo pessoal.

Caso tiver novas perguntas sobre este estudo, posso contatar Bruno de Fraga, Rua
Sarmento Leite 245, Porto Alegre RS, CEP 90050-170, fone 95611518. Para qualquer pergunta
sobre 0s meus direitos como participante desta pesquisa ou se penso que fui prejudicado pela
minha participagdo, posso entrar em contato com Mauriceia Cassol (pesquisadora responsavel)
no Departamento de Fonoaudiologia da Universidade Federal de Ciéncias da Saude de Porto
Alegre (UFCSPA), Rua sarmento Leite, 245, telefone 33038817 ou ainda entrar em contato
com o Comite de Etica em Pesquisada Santa Casa de Misericordia de Porto Alegre — sob
coordenacéo Dr. Claudio Teldken, telefone 3214.8571.

Eu, , RG n© , declaro ter
sido informado e concordo com a realizacdo do atendimento de acordo com as condutas
descritas acima.

Porto Alegre, _ de de 2014.

Nome do participante ou responsavel legal

Assinatura do participante ou responsavel legal

Nome do pesquisador

Assinatura do pesquisador



APENDICE B - Manual Operacional

MANUAL OPERACIONAL



Apresentacéo

Este manual tem por finalidade estabelecer procedimentos basicos para rotinas
essenciais na realizacdo da pesquisa.

Titulo da Pesquisa
ANALISE DA EFICACIA DA TERAPIA VOCAL ASSOCIADA A
MIOTERAPIA OROFACIAL NA REABILITACAO DA DISFAGIA

NEUROGENICA: ENSAIO CLINICO RANDOMIZADO DUPLO CEGO.

Metodologia

Esta pesquisa tem como objetivo verificar a eficacia dos exercicios
vocais (terapia vocal) associados a exercicios de motricidade orofacial na
reabilitacdo da disfagia neurogénica em comparacdo ao uso exclusivo de
exercicios de motricidade orofacial. Com isso, busca-se colaborar na formacéo
de referencial tedrico baseado em evidéncias para a pratica fonoaudiolégica.

A pesquisa serad composta por pacientes internados na “Unidade de
AVC” do Hospital Sdo José, que possuirem o diagnostico médico neuroldgico
de acidente vascular cerebral (isquémico ou hemorragico) e que seréo
encaminhados para atendimento fonoaudioldgico.

Dessa forma, caracteriza-se a amostra como uma amostra de
conveniéncia, cujo tamanho estimado € de 42 participantes, perfazendo 21
participantes para cada grupo. Esse numero foi calculado a partir do estudo de
Furkim& Saco, 2008, adotando-se nivel de significancia de 5% e poder de teste
de 80%.

Os critérios de inclusdo na amostra sdo: possuir 18 anos ou mais;

apresentar o diagnostico médico de acidente vascular cerebral (AVC),



assinatura do termo de consentimento livre e esclarecido (TCLE); né&o
possuiroutras patologias neuroldgicas associadas como Parkinson, Esclerose
Multipla, Alzheimer, entre outras; ndo ter realizado intervencdo de reabilitacdo
fonoaudioldgica prévia; e realizar os exercicios terapéuticos solicitados.

Sera excluido da pesquisa o0 participante que ndo se adequar aos
critérios de inclusdo ou que apresentar qualquer intercorréncia durante a
intervencado que interfira nos objetivos da pesquisa. Isso, porém, ndo excluira o
participante de receber atendimento fonoaudiologico e de receber
encaminhamento para posterior tratamento apés a alta da Unidade de AVC.

O delineamento inicial do estudo o classifica como um ensaio clinico
randomizado duplo cego, pois se trata de um estudo que irA comparar o efeito
de duas terapias. Quanto as avaliacbes e a terapia, serdo aplicadas por
profissionais diferentes e os pacientes ndo saberdo a qual grupo fazem parte.
Essa conduta confere a pesquisa a possibilidade do delineamento ser duplo
cego. Além disso, 0s pacientes serdo alocados nos grupos de pesquisa
conforme lista numérica randomizada gerada pelo site “random.org”. Isso
possibilita a pesquisa ser considerada randomizada.

O local de trabalho sera a Unidade de AVC, do hospital Sdo José, onde
ocorrerdo todas as etapas de coleta de informagbes por meio das avaliacoes,
aplicacdo da terapia, elaboracdo do banco de dados, extracdo e andlise dos
dados.

A amostra sera dividida em dois grupos: um de intervencgdo, que fara a
terapia com exercicios de motricidade orofacial, vocais e manobras de
degluticdo (se necessério); e o de controle, que fara a terapia exclusivamente

com exercicios de motricidade orofacial e manobras de degluticdo. Além dos



exercicios, a terapia de degluticdo, de ambos os grupos, envolvera manobras
posturais e facilitadoras da degluticdo, e também o gerenciamento das
consisténcias da dieta.

Os pacientes de ambos os grupos serédo submetidos a duas baterias de
avaliacbes que incluem avaliacdo sensério-motora-orofacial, vocal e de
degluticdo. Essas avaliacdes serdo realizadas por um avaliador que nédo estara
envolvido com a aplicacao das terapias.

Inicialmente iremos analisar os dados do prontuario do paciente a partir
da indicagdo médica de avaliacdo fonoaudiologica. Contemplando os critérios
de inclusédo no estudo, iremos nos dirigir ao leito do paciente e realizar as
devidas apresentacfes do avaliador e dos métodos que serdo utilizados. A
presenca de um familiar serd necessaria para que estas informacgfes sejam
passadas e para a solicitacdo da assinatura do termo de consentimento. Apos
0 consentimento do familiar e do paciente em participar da pesquisa, iremos
dar inicio aos procedimentos.

Os atendimentos da pesquisa serdo diarios e totalizardo um namero de
9 sessdes: 1 sessao de avaliagao inicial, 7 sessdes de terapia e 1 sesséo
deavaliacédo final. Os pacientes de ambos 0s grupos serdo submetidos a duas
baterias de avaliagcdes que incluem avaliacdo sensoério-motora-orofacial, vocale
de degluticéo.

A avaliagdo vocal sera realizada por meio da Escala GRBASI (Hirano,
1981; Dejonckere et al. 1996), a avaliagdo de degluticdo sera realizada por
meio da Escala FOIS (Crary et al. 2005) e da Escala GUSS (Michaela et al.

2007), e a avaliagdo sensorio-motora-orofacial sera realizada pelo Protocolo de



Avaliagao Miofuncional Orofacial — Protocolo MBGR- Genaro et al. 2009/
Versdo Adaptada), modificado pelos pesquisadores.

Apés a avaliagdo inicial, os pacientes serdo alocados em grupo de
intervencao e grupo controle conforme a randomizacao.

O grupo controle receberd os mesmos exercicios de motricidade
orofacial e de degluticdo descritos anteriormente. A terapia fonoaudioldgica tera
uma duragédo de aproximadamente 30 minutos para cada paciente em ambos
0Ss grupos durante 7 dias. Apds este periodo serdo reaplicados 0s mesmos
protocolos de avaliagdo com objetivo de comparar o0s resultados

posteriormente e verificar a evolugéao do caso.

PROCEDIMENTOS

A) A fim de garantir a fidedignidade da metodologia, os pesquisadores
envolvidos na aplicacao da terapia realizardo a impressao da lista de
nameros randomizados e definirdo qual coluna de nuameros
corresponderd ao grupo experimental e ao grupo controle. O
pesquisador avaliador ndo tera acesso a essa lista, somente ao final
da coleta. A identificacdo do individuo participante se dara por meio
de um numero que recebera ao ser avaliado. Esse nimero permitira

a troca de informagdes entre o avaliador e os aplicadores da terapia.

B) A terapia sera adequada a cada caso, baseada nas avaliag6es. No
entanto, serdo assinalados pelo avaliador, por meio de uma ficha
(resultados), quais itens deverao ser trabalhados, sendo assinalado

se é necessario trabalhar forca e/ou mobilidade das estruturas



C)

D)

E)

F)

orofaciais, e coaptacao glética e/ou mobilidade laringea, mesmo que
o individuo faca parte do grupo controle (apenas MO). ApGs segunda

avaliacdo, a ficha de resultados devera ser entregue ao avaliador.

As indicacOes de consisténcias e de manobras posturais, de prote¢céo
e de limpeza serdo indicadas pelo avaliador, visto que ele sera o
responsavel por testar a consisténcia segura no momento da

avaliacao e indicar cuidados adicionais.

O programa terapéutico da pesquisa estd descrito no “manual
terapéutico”, no qual consta nome técnico dos exercicios, descricdo
da execucdo, numero de repeticdes, situacdes de substituicdes de
exercicios, bem como a divisdo dos exercicios conforme a finalidade

de cada um.

Na ficha de planejamento terapéutico, os pesquisadores aplicadores
deveréo identificar a que grupo pertence os individuos, seu numero
na pesquisa e escrever nominalmente quais exercicios sao utilizados
e 0 numero de repeticdes realizadas para cada um. Assim, a terapia
tera continuidade mesmo com a troca de terapeuta. Apos o final da
segunda bateria de avaliacdes, essa ficha também deverda ser

entregue ao pesquisador avaliador.

Ao realizar a terapia, os aplicadores deverao certificar-se de que o

avaliador ndo estara presente na mesma sala.



G) Nos casos em que os participantes identificarem a que grupo
pertence ou compararem a terapia a outra, deverd ser realizada
orientacdo para explicar que 0 caso em questdo ‘“visa um
planejamento especifico”. Essa orienta¢do objetiva manter o paciente

cegado, pois ele aceitou essa condig&o para participar da pesquisa.

H) As duvidas que surgirem ao longo da pesquisa serdo esclarecidas,
de comum acordo entre os pesquisadores, e registradas para

posterior registro nesse “manual operacional”.



APENDICE C - Protocolo de Avaliacdo
PROTOCOLO DE AVALIACAO

Avaliacao: ( ) pré-terapia ( ) pOs-terapia.Participante n°:

IDENTIFICACAO (etiqueta hospitalar):

Leito: . Data da avaliacao: I

ANAMNESE

A) Apresenta alteracdo prévia de degluticdo? ( ) sim ( ) néo
B) Utiliza via alternativa de alimentacdo? ( ) sim ( ) n&o. Qual?
C) Possui outra doenca neurolégica? ( ) sim () néo

D) Realizou fonoterapia prévia? ( ) sim ( ) nao

E) AVC: ( ) Isquémico ( ) hemorragico.

AVALIACAO

I. Sensoria-motora-orofacial (Avaliacdo Miofuncional Orofacial — Protocolo
MBGR- Genaro et al. 2009/ Versao Adaptada).

FACE NORMAL | ALTERADO
SENSIBILIDADE (V PAR)

Testa

Bochecha E

Bochecha D

Queixo




MANDIBULA

MOBILIDADE

NORMAL

ALTERADO

Abertura de Boca

LABIOS

NORMAL ALTERADO

MOBILIDADE

Repouso

Protruidos

Retruidos

Estalo Protruidos

Estalo Retruidos

Alternar Estalo P/R

FORCA

Protrusao

SENSIBILIDADE

Labio Superior

Labio Inferior

LINGUA

NORMAL ALTERADO

MOBILIDADE

Protrusao

Retrusao

Lateralizac&o E

Lateralizacdo D

Labio Superior

Labio Inferior

Estalar

Vibrar

FORCA

Protrusao

Lateralizacdo E

Lateralizacdo D

Contra-Resisténcia na Bochecha E

Contra-Resisténcia na Bochecha D

SENSIBILIDADE

Ponta

Dorso

Lado Esquerdo

Lado Direito




BOCHECHAS NORMAL ALTERADO
MOBILIDADE
Inflar
Inflar Lado Esquerdo
Inflar Lado Direito
Alternar Inflar E/D
FORCA
Contra-Resisténcia de Bochecha Esquerda
Contra-Resisténcia de Bochecha Direita
PALATO NORMAL ALTERADO
DURO (aspecto)
MOLE (aspecto)
MOBILIDADE
Falar [ A]/[ A] alternadamente
DENTES TOTAL PARCIAL AUSENTE

ARCADA SUPERIOR

ARCADA INFERIOR

PROTESE DENTARIA TOTAL PARCIAL AUSENTE

ARCADA SUPERIOR

ARCADA INFERIOR

LARINGE NORMAL ALTERADO

MOBILIDADE

Elevacao/Abaixamento

Coaptacao Glotica

Apresenta sinais de alteracdo de fala? ( ) sim ( ) nao
Apresenta sinais de alteracdo de linguagem? () sim ( ) nao
Encaminhar para avaliagbes complementares? ( ) sim ( ) nao
II. Vocal

Instrucdo: pedir para paciente emitir vogal sustentada [ a ] e gravar para
realizar avaliacdo perceptivo-auditiva e posterior analise acustica.

GRBASI (Hirano, 1981; Dejonckere et al. 1996).



Para cada parametro ha um indice:

0 - normal/ausente
1-discreto
2-moderado

3 — severo

G — Grade

Grau de alteracdo vocal-impressao global
da voz, impacto da voz no ouvinte,
identifica o grau de alteracdo vocal como
um todo.

R — Roughness

Irregularidade nas vibracdes das pregas
vocais, indica a sensacdo de rugosidade
nas emissoes.

B — Breathiness

Soprosidade, turbuléncia audivel como
um chiado, escape de ar na glote,
sensacgao de ar na voz.

A — Asteny

Astenia, fraqueza vocal, perda de
poténcia , energia vocal reduzida,
harménicos pouco definidos.

S — Strain

Tenséo, impressao de estado
hiperfuncional, frequéncia aguda, ruido
nas frequéncias altas do espectro e
harmonicos agudos marcados.

| — Instability

Instabilidade, flutuacdo na frequéncia
fundamental e/ou na qualidade vocal.




[ll. Degluticéo

A) ESCALA GUSS ( Michaela et al. 2007).
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RESULTADO

Score | Resultados Conclusao Recomendacdo
20 Sucesso com pastoso | Degluticdo Normaol ou F Cieta Mormal
liquido e s&lido Disfagia Leve sem ou com
minime risco de aspiragdo F Controlar iguidos ou necessidade de
espessamento — supervisao de acompanhante,
enfermagem ou fonoaudiclogia
> Reavaliacdo Foncaudiclogica pode
5er Mecessara
15-19 Sucesso em pastoso Disfogioc Leve com baixo > Dieta com pastoses e liguidos
e liguido e alteragbes | risco de aspirogdo
e s - Liguidos ingeridos com cuidado ou
espessados
¥ Fonoterapia
F FESS ou VFD podem ser indicadas
10-14 Jucesso com Disfogioc moderodg com = Mecessidade de via alternativa de
pastosos risco de aspirgcdo alimentacao
Alteraghes com F Todos os liguidos devem ser
liguidos e sofidos espessados
= Alimentacdo pastosa fisa
= Sem medicamentos liguidos e
comprimidos devem ser amassados e
misturados com liguido espessado ou
pastoso
= Indicacdo de VFD EfOU FESS
= Fonoterapia
0-5 Avaliagdo indireta Disfagia grave com aito = Sem indicacdo de alimentagdo por via
SEM SUCES50 Ou risco de aspiracdo oral
alteracdo com
pastoso g VFD efou FESS podem ser indicadas
= Fonoterapia

CONCLUSAO:




B) ESCALA FOIS (Crary et al. 2005).

Mivel 1: Nada por via oral

Mivel 2: Dependente de via alternativa com minima via oral de alimento ou liquido

Mivel 3: Dependente de via alternativa com consistente via oral de alimento ou liquido

MNivel 4: Via oral total de uma tnica consisténcia

Mivel 5: Via oral total com muiltiplas consisténcias, mas com necessidade de preparo especial ou

compensagdes

Mivel 6: Via oral total com muiltiplas consisténcias, mas sem necessidade de preparo especial ou

compensagdes, porém com restrigdes para alguns alimentos

Mivel 7: Via oral total sem restrices

RESULTADO: FOIS NIVEL .



APENDICE D - Ficha de Resultados
FICHA DE RESULTADOS

Nome:

Leito: . Participante n°: . Grupo: ( ) Experimental ( ) Controle.

Descricao da Avaliacdo Fonoaudiologica:

OS ITENS ASSINALADOS INDICAM A NECESSIDADE DE INTERVENGCAO
LABIOS: ( ) MOBILIDADE ( ) FORCA

BOCHECHAS: ( ) MOBILIDADE ( ) FORCA

LINGUA: ( ) MOBILIDADE ( ) FORCA

( ) PALATO MOLE

LARINGE: ( ) MOBILIDADE ( ) COAPTACAO GLOTICA

( ) COORDENACAO FONODEGLUTITORIA

OBSERVACAO: ESTA FICHA DEVERA SER ENTREGUE AO AVALIADOR APENAS
APOS A REALIZACAO DA SEGUNDA AVALIACAO.



APENDICE E - Ficha de Planejamento Terapéutico
FICHA DE PLANEJAMENTO TERAPEUTICO

Nome:

Leito: . Participante n°: . Grupo: ( ) Experimental ( ) Controle.

INSTRUCAO: escrever nominalmente as técnicas utilizadas e a quantidade de
repeticoes.

LABIOS:

LINGUA:

BOCHECHAS:

PALATO MOLE:

MOBILIDADE LARINGEA:

COAPTACAO GLOTICA:

COORDENACAO FONODEGLUTITORIA:

OBSERVACAO: ESTA FICHA DEVERA SER ENTREGUE AO AVALIADOR APENAS
APOS A REALIZACAO DA SEGUNDA AVALIACAO.



APENDICE F - Manual Terapéutico

MANUAL TERAPEUTICO



TECNICAS DE___MOTRICIDADE _OROFACIAL _(PARA O GRUPO
EXPERIMENTAL E CONTROLE):

EXERCICIOS PARA LABIOS

MOBILIDADE

INSTRUCAO:

- sempre realizar “protruir e retruir labios” e “lateralizacdo de labios ocluidos”,
repetir 5X cada.

- caso o individuo ndo lateralizar, realizar 10X o “protruir e retruir labios”.

- se ndo houver vedamento labial, realizar também 5X o “alongamento labial”.

Protruir e Retrair L4bios (bico-sorriso):
- realizar o som de [ A ] e de [ O ] sobrearticulando.

OBS: nédo é necessario fazer o som, é apenas um auxilio ao movimento.

Lateralizac&o de Labios Ocluidos (esq./dir.):
- ocluir labios e lateralizar, manter por 5 segundos.

- nesse exercicio, uma repeticdo € composta pela lateralizacdo a esquerda e
a direita.

Alongamento Labial:

- esconder os labios entre os dentes, manter por 5 segundos, soltar
lentamente fazendo som de [ O ].



FORCA
INSTRUCAO:

- sempre realizar “estalo de labios protruidos/retruidos” (beijo moca/velha),
repetir 5X.

- conforme a facilidade do paciente devera ser executado “protrusdo mantida
de labios” ou “contra-resisténcia de labios”, também 5X. Caso né&o realize
essas opcoes, realizar 10 repeticbes de “estalos de labios protruidos e
retruidos”.

Estalo de Labios Protruidos/Retraidos (beijo moga/velha):

- protruir/retruir 1abios estalando seguidamente.

Protrusdo Mantida de Labios:

- protruir labios e manter por 5 segundos.

Contra-Resisténcia de Labios:

- protruir labios ocluidos e empurrar contra a espatula, manter por 5
segundos.

EXERCICIOS PARA A LINGUA

MOBILIDADE
INSTRUCAO:

- realizar “protrusdo/retrusdo de lingua” e “lateralizacdo de lingua”, repetir 5X
cada.

- se é facil, realizar “rotacdo de lingua em vestibulo oral’ e “elevacdo e
abaixamento exagerado de dorso de lingua”, repetir 5X cada.

Protrusdo/Retrusdo de Lingua:



- abrir a boca e colocar a lingua para fora e para dentro.

Lateralizacdo de Lingua (esq./dir.):
- abrir a boca, colocar a lingua para fora e lateralizar em dire¢cdo a comissura.

- nesse exercicio, uma repeticdo € composta pela lateralizacdo a esquerda e
a direita.

Rotacao de Lingua em Vestibulo Oral:

- boca fechada, fazer movimento de rotacdo com a lingua ao redor dos
labios.

Elevacdo e Abaixamento Exagerado do Dorso da Lingua:

- abrir a boca, colocar a ponta da lingua na face lingual dos incisivos
inferiores, manter a posicéo, elevar e baixar o dorso exageradamente.

FORCA

INSTRUCAO:

- sempre realizar: “empurrar a lingua com contra-resisténcia”, repetir 5X; e para
trabalhar forca lateral, utilizar “contra-resisténcia de lingua na bochecha” ou
“contra-resisténcia lateral de lingua”, conforme facilidade, repetir 5X.

- se houver grandes dificuldades de mobilidade e forca, realizar também “estalo
de lingua” ou “succéo de lingua no palato”, conforme facilidade, repetir 5X.

Estalo de Lingua:

- abrir a boca, estalar a lingua contra o palato seguidamente.

Succdo de Lingua no Palato:

- sugar a lingua contra o palato e abrir a boca, manter por 5 segundos.



Contra Resisténcia de Lingua na Bochecha (esq./dir.):

- labios em ocluséo, empurrar a bochecha com a ponta da lingua, manter por
5 segundos.

- nesse exercicio, uma repeticdo € composta pela lateralizacdo a esquerda e
a direita.

Empurrar a Lingua com Contra-Resisténcia:

- abrir a boca, empurrar a ponta da lingua contra a espatula, manter por 5
segundos.

Contra-Resisténcia Lateral de Lingua (esq./dir.):

- abrir a boca, lateralizar e empurrar a lingua contra a espatula, manter por 5
segundos.

- nesse exercicio, uma repeticdo € composta pela lateralizacdo a esquerda e
a direita.

EXERCICIOS PARA AS BOCHECHAS

MOBILIDADE

INSTRUCAO:

- realizar “inflar bochechas” repetir 5X com as duas juntas e repetir 5X para
cada lado (esquerdo e direito).

ou

- se paciente realizar “succéo de bochechas”, repetir 5X e mais 5X “inflar as
bochechas”, apenas as duas juntas.



Inflar Bochechas:

- ocluir labios e inflar bochechas, manter por 5 segundos.

Succéo de Bochechas:

- sugar bochechas entre os dentes, abrir e fechar a boca, massageando com
os dentes.

FORCA

INSTRUCAO:

- realizar 10X, 5 repeticOes para cada lado.

Contra-Resisténcia de Bochechas (esq./dir.):

- abrir a boca, colocar espatula na bochecha e estirar, apos realizar forca
contraria, manter por 5 segundos.

- nesse exercicio, uma repeticdo é composta pela realizagdo a esquerda e a
direita.

EXERCICIOS PARA PALATO MOLE

INSTRUCAO:

- se a vocalizagcédo do paciente for muito fraca realizar “inflar as bochechas”
repetir 10X, seno realizar “alternar a realizacio dos sons [A] e [A]” repetir 10x.

- OBSERVAR, se o0 paciente ja realizou “inflar as bochechas” na parte de
bochechas, ndo repetir o exercicio! Porém deve ser descrito no planejamento
terapéutico na parte de bochecha e também de palato mole.

Inflar as bochechas



Alternar a realizacdo dos sons [A] e [A]

TECNICAS VOCAIS SAO APENAS PARA GRUPO EXPERIMENTAL
(MO+VO2):

EXERCICIOS PARA COAPTACAO GLOTICA — UMA TECNICA APENAS

INSTRUCAO:

- se paciente apresentar a voz muito fraca (muito soprosa e asténica),
realizar “som plosivo”, repetir 10X.

- se paciente apresentar voz fraca realizar “firmeza glotica”, repetir 10X.

- caso a execucdo do “firmeza glotica” ndo seja adequada, realizar “emissao
em tempo maximo de fonacéo”, repetir 10X.

- se necessario, para realizacdo mais eficaz podera se utilizar “esforco/empuxo”
em substituicdo ao “som plosivo”.

- podera realizar em substituicdo ao “firmeza glética” o “som basal” ou “som
vibrante”, repetir 10X. O “som vibrante” apenas se conseguir vibrar a lingua!
Essa substituicdo poderd ocorrer a pedido do paciente, caso considere
repetitivo, ou por algum motivo a execucéo seja melhor com essas técnicas.

EMISSAO EM TEMPO MAXIMO DE FONACAO

Execucédo: emissao de vogais sustentadas, somde [A].

SONS PLOSIVOS

Execucédo: emissao repetida [ P |;

ESFORCO/EMPUXO



Execucédo: [P ]+ vogal [ A]

FIRMEZA GLOTICA

Execucédo: emissdo do som [ U ] com o palito ou com ocluséo da boca por meio
do contato com a mao em concha;

SOM BASAL

Execucdo: emissdo continua em registro pulsétil da vogal [ A];

SOM VIBRANTE

Execucgdo: emissdo sonora com vibragao continuada de lingua, somde [ TR ];

EXERCICIOS PARA MOBILIDADE LARINGEA
INSTRUCAO:
- realizar “escala musical”, repetir 10X.

- caso tenha dificuldade, realizar “som fricativo sonoro” ou “estalo de lingua
associado ao som nasal”, conforme facilidade, depois “bocejo-suspiro”, repetir
10X. Uma repeticdo € composta pela realizacdo do exercicio de elevacéo e de
abaixamento, sempre intercalados!

ESCALAS MUSICAIS



Execucédo: emissdo vocal em escala, glissandos ascendentes e descendentes,
associados a sons facilitadores. Som de [ | ] agudo e som de [ U ] intercalados.

Objetivo: elevacao e abaixamento da laringe.

SOM FRICATIVO SONORO

Execucédo: emissdo do som [ 3] em tempo maximo de fonacgéao;

Objetivo: elevacéao laringea.

ESTALO DE LINGUA ASSOCIADO AO SOM NASAL

Execucéo: estalar a ponta da lingua de forma constante e repetida associada a
emissado do som nasal [ N ] prolongado;

Objetivo: elevacéao laringea.

BOCEJO-SUSPIRO

Execucéo: inspirar profundamente e imitar bocejo, com a lingua baixa e
anteriorizada sonorizando a vogal [ A ].

Objetivo: abaixamento da laringe.

TECNICA DE COORDENACAO FONODEGLUTITORIA

INSTRUCAO:

- observar a qual grupo pertence o paciente para escolha correta da
técnical

- repetir 10X.



TECNICA PARA GRUPO EXPERIMENTAL (MO + VOZ)

MASTIGATORIA

Execugdo: mastigar ativamente realizando movimentos diversos e amplos
associados a emissao de variedade de sons;

TECNICA PARA GRUPO CONTROLE (APENAS MO)

COORDENACAO RESPIRACAO-DEGLUTICAO

Execucéo: realizar uma inspiracdo e uma expiracao, apos deglutir saliva.



APENDICE G - Artigo em Lingua Portuguesa

TITULO

Eficacia da Terapia Miofuncional Associada a Teapiocal na Reabilitacdo da

Disfagia Orofaringea Neurogénica: ensaio clinicmeemizado duplo cego.

RESUMO

Objetivo: o0 objetivo desta pesquisa foi verificar se a teragmposta por exercicios
miofuncionais associados a exercicios vocais € gfaiaz para reabilitar a degluticdo
em pacientes com acidente vascular cerebral daageeapia composta apenas pelos
exercicios miofuncionais.

M etodologia: trata-se de um ensaio clinico piloto, randomizadapo cego, composto
por dois grupos diferentes, um controle, que realepenas exercicios miofuncionais, e
um experimental, que realizou exercicios miofungigre vocais. Os participantes ndo
foram informados a respeito do grupo ao qual farjgante. As avaliagbesforam
executadas por pesquisador cegado e as terapaas fealizadas por pesquisadores néo
envolvidos com a avaliagdo. Os pacientes eram @dd3scaos grupos com base numa
lista de numeros randomizados. As avaliacbes foraalizadas com as Escalas
GRBASI, para avaliacao vocal, FOIS, para avaliad@aivel de ingesta por via oral, e
Protocolo MBGR- Adaptado, para avaliacdo sensénsm-orofacial.

Resultados: os resultados dos niveis da Escala FOIS apontama guediana do grupo
experimental pré-terapia foi de 4 e pds-terapialéoi’, e do grupo controle pré-terapia
foi de 5 e poOs-terapia foi de 6. Assim, o grupoesixpental apresentou diferenca
estatisticamente signifiti@a entre as avaliacfes pré e pos terapia (p=J,088cando

que a combinacdo de exercicios miofuncionais caencé{os vocais foi mais eficaz na



melhora dos niveis de ingesta por via oral do quegymipo controle (p=0,059). Por
outro lado, o grupo controle também apresentou enelinda que em grau menor
comparado ao grupo experimental, por isso, néo enaliferenca estatisticamente
significativa entre os grupos pos- terapia (p=0)1Z8n relacdo aos marcadores de
gualidade vocal, a soprosidade apresentou tendérsga estatisticamente significativa
no grupo experimental (p=0,059), sugerindo quexescécios vocais foram capazes de
melhorar a coaptacgéo glética.

Conclusdo: este ensaio clinico piloto indicou que a utilizagexercicios vocais na
reabilitacdo da disfagia orofaringea neurogénicangliwiduos com AVC foi capaz de
gerar maior aumento dos niveis de ingesta por nabapurados pela escala FOIS. No
entanto, mais ensaios clinicos controlados e cegadon amostras maiores sao

necessarios para apontar melhor essa evidéncia.

Palavras-chave: transtornos de degluticdo; treinamento vocal, ext®l vascular

cerebral.



INTRODUCAO

A degluticadd?>** é o processo em que h& a passagem do bolo almdmta
cavidade oral até o estbmago e, basicamente, ebeidam trés fases: fase oral, fase
faringea e fase esoféagica. Quando ocorre uma glterem uma fase ou entre as fases

da degluticdo, ocorre a disfagia. Dentre os singonfg #2101

gue surgem estdo o
engasgo, a tosse, o refluxo nasal, a asfixia, mutiésdo, a desidratacdo e a pneumonia
aspirativa. Este quadro pode levar também a ureenextdo hospitalar prolongada e até

mesmo a morte.

Quanto as estruturas da laringe envolvidas na tiggi) podemos destacar trés
pares de pregas laringeas: as pregas vocais quelaléesponsaveis pela producéo do
som durante a fonacdo, atuam também como um veérdagincter no momento da
degluticdo; as pregas ariepigldticas, cuja funcaocoéduzir o bolo alimentar
lateralmente para passagem pelos recessos pirgcenm® fechamento supraglético; e
as pregas vestibulares, cuja funcéo é contribua paechamento glético por meio da

contracdo do musculo tiroaritenoided

Desta forma, a laringe desempenha importante papefase faringea da
degluticdo, pois contribui na conducédo do bolo ahtar e na protecdo da via
respiratoria inferior por meio da realizacdo dchéenento glético e de seu movimento
antero-superior que contribui no aumento do esgacimgeo. Esses mecanismos
auxiliam a passagem do bolo alimentar a fim deaeuitm episédio de aspiracédo

traqueal**8

Dentre as doencas cerebrovasculares que podem @f@tacesso de degluticao
temos o acidente vascular cerebral (AVC), no quguadro de disfagia orofaringea

neurogénica pode estar presente, pois ocasiorracdles anatdomicas e funcionais da



musculatura e do sistema nervoso. No mundo, o A8ftesenta em torno de 10% dos
doentes, sendo que 2/3 das pessoas que tém AVEvaaad. No entanto, 50% terdo

algumas deficiéncias permanentes que afetardolidapmde vida' %3141

Na terapia de reabilitagdo da degluticdo, podemusibzados os exercicios
vocais, que contribuem para o aumento da mobilidad#a forca da musculatura
faringea e laringéda fim de melhorar a degluticio. Essa conduta tetimaévisa
eliminar o risco de um episédio de engasgo e caeseg aspiracdo traqueal que pode

levar a um quadro de pneumonia.

As técnicas vocais que podem ser utilizadas sdonacéio reverd§y som
basat®, sopro e som agudf exercicios de trato vocal semi-ocluido como \ibes,
fricativos bilabiais, B prolongado, firmeza glétieafonacdo em tub8¥* fonacéo
inspiratéria; emissdo de escalas musicais; bocmjpit®; humming; empuxd e

fricativo sonoro palato-alveofdr

Nesse contexto, o0 objetivo dessa pesquisa foi iv@rifse a terapia com
exercicios miofuncionais associados a exerciciagigcé mais eficaz do que a terapia
que utiliza exclusivamente exercicios miofunciongiara reabilitar a disfagia
orofaringea neurogénica em individuos ap0s acideageular cerebral. Essa proposta
baseia-se no relato da literattird>*sobre a necessidade de realizar estudos que

embasem a conduta terapéutica fonoaudioldgica.



METODOLOGIA

A presente pesquisa constitui um ensaio clinicotgilrandomizado e duplo
cego. Recebeu aprovacdo do comité de ética em ipas¢q@EP) do Complexo

Hospitalar da Santa Casa de Misericérdia de Pdegré sob o nimero 723.678/14.

A fim de manter o desenho da pesquisa, a realiztgsiavaliacdes e a aplicacao
da terapia, foram executadas por pesquisadoreemiés. O pesquisador responsavel
por realizar as avaliacdes pré e pés-terapia gadoequanto ao tipo de terapia utilizada
e quanto aos grupos que pertenciam 0s participaR@ssua vez, 0s participantes
também eram cegados, pois ndo sabiam a qual gazpnf parte, se eram do grupo
controle ou do grupo experimental. Apos a primawaliacdo, entdo, os participantes
eram alocados nos grupos de pesquisa conformenlisteérica randomizada gerada

pelo siterandom.org.

A amostra foi composta por 10 pacientes internadod$Jnidade de AVC do
hospital Sdo José, que tiveram o diagnéstico méuicwoldgico de acidente vascular
cerebral isquémico e que tinham o diagnoéstico fodimddgico de disfagia orofaringea.
Essa amostra foi caracterizada como uma amostmmesniéncia, dividida em dois
grupos compostos por 5 participantes cada: um teevencao, que realizou a terapia
com exercicios miofuncionais associados aos exesciocais; e um de controle, que

realizou a terapia exclusivamente com exercici@guncionais.

Os critérios de incluséo utilizados foram: posd@iranos ou mais; apresentar o
diagndstico médico de acidente vascular cerebr8C)A assinatura do termo de
consentimento livre e esclarecido (TCLE); ndo piossutras patologias neurologicas
associadas; nao ter realizado intervencdo de iteghid fonoaudiologica prévia; e

realizar os exercicios terapéuticos solicitadoscr{erio de exclusdo utilizado foi



apresentar intercorréncia durante o tratamentopgdesse interferir nos objetivos da

pesquisa.

A avaliacado foi composta por trés partes: uma agab vocal realizada por
meio daEscala GRBAS %%, uma avaliacdo do nivel de ingesta por via oralizada
por meio daFunctional Oral IntakeScale — Escala FOIS® e uma avaliacdo senséria-
motora-orofacial realizada por meio dBrotocolo MBGR?- Adaptado pelos
pesquisadores. Para fazer a classificagdo do aévilgesta por via oral comEscala
FOIS utilizaram-se alimentos seguindo a padronizag@® rdedidas e consisténcias

contidas nahe Gugging Swallowing Screen - Escala GUSS?.

AplOs a avaliacdo, o0 pesquisador preenchia uma fodm os resultados,
constando a musculatura a ser trabalhada e repassaquipe de pesquisadores
responsaveis pela aplicacédo da terapia. Essas@iedi eram realizadas novamente ao
final da terapia, a fim de comparar os resultadistgsiormente e verificar a evolucao

dos casos.

As técnicas utilizadas eram descritas em um maeugbéutico que deveria ser
seguido pelos pesquisadores envolvidos na terapia, de manter a uniformidade dos
procedimentos. Nesse manual, havia uma divisdoapesa de musculatura: que era
dividida em mobilidade e forca para labios, lingbachechas e palato mole; e
mobilidade laringea e coaptacdo glotica para larifdesse manual, também havia o
namero de repeticdes e a quantidade de exerciomsleyeria ser realizado para cada

indicacao contida na ficha de resultados.

Os atendimentos da pesquisa eram diarios e totiizaim numero de 8
sessOes: 1 sessdo de avaliacdo inicial e 1 sessagia no mesmo dia; 6 sessdes

apenas de terapia, uma por dia totalizando 7 ses&dterapia; e 1 sessao de avaliacéo



final. Contudo, a fim de preservar os beneficiosraladomizacdo e a distribuicdo
balanceada dos fatores prognosticos, esta amostaadlisada pela intencéo de tratar,
sendo necesséario realizar no minimo 5 sessdes searaonsiderado incluido na

pesquisa.

Quando o participante pertencia ao grupo experahent exercicios vocais
voltados para a laringe ndo eram executados meembapvesse a indicacao na ficha
de resultado. No entanto, o grupo controle e o gyrepperimental realizavam os
mesmos exercicios miofuncionais. A prescricdo dascécios que cada participante
deveria realizar atendia a sua necessidade a fimader a aplicabilidade clinica do
estudo. Isto significa que o participante ndo reak todos os exercicios, apenas 0s
necessarios ao seu caso. Também ndo eram realizadigs de dois exercicios
miofuncionais para 0 mesmo objetivo assim como &&@won realizados mais de um

exercicio vocal para o mesmo objetivo.

A terapia miofuncional era composta pelos seguietercicios: protrusdo e
retrusdo de labios; estalo de labios protruidareidos; alongamento labial; protrusao
mantida de labios; contra-resisténcia de labidsrdéizacdo de labios ocluidos para a
esquerda e para a direita; protrusao e retrusdingea; lateralizacdo de lingua para
esquerda e para a direita; empurrar lingua em aoasisténcia anterior e lateral;
elevacdo e abaixamento exagerado de dorso da jlisgugdo de lingua no palato;
rotacdo de lingua em vestibulo oral; estalo deulingontra-resisténcia de bochechas
com a lingua; contracdo de bochecha com resist@acsa esquerda e para a direita;

inflar bochechas; suc¢éao de bochechas e soproeeatizacéo.

A terapia vocal, por sua vez,era composta pelosirseg exercicios: som

facilitador plosivo; esforco/empuxo; trato vocahmsecluido com firmeza glética ou



com som vibrante; emissdo em tempo maximo de fanacgom basal. J4 as técnicas
utilizadas para elevacédo e rebaixamento da lafiorgen: escala musical; para elevagao
som fricativo sonoro palato-alveolar ou estalo @f@gua associado ao som nasal

juntamente com bocejo-suspiro, para rebaixar,datados.

bY

Quanto a analise estatistica, os testes estasistitibizados para analise e
comparacdes pertinentes entre os dados foram: testé&Vilcoxon para andlise
intragrupo pré e pos-terapia; teste de Mann-Whipraa analise intergrupo pré e poés-
terapia; e teste T para andlise da média de idadm verificar a significancia
estatistica, foi adotado valor de p< 0,050. O @ogr utilizado para realizar as analises

foi o software SPSS versao 21.0.

RESULTADOS

Os resultados obtidos em relacdo a idade apont@magugrupo experimental
temos uma média de 73,2 anos, com desvio de 7s6 amm grupo controle temos uma
média de 63,8 anos, com desvio padréo de 12,9 adas. houve diferenca
estatisticamente significativa p= 0,200. J& emcBelaao sexo, 0s resultados apontam
que a distribuicdo entre o grupo experimental erupa@ controle foi igual com

proporcao 40% de mulheres e 60% de homens parayoaoia

Na tabela 1, temos o cruzamento dos dados em oedagéogressao da dieta por
via oral por meio da Escala FOIS, com destaque pageupo experimental em que
todos os participantes apresentaram melhora, etoquare um individuo do grupo
controle ndo apresentou melhora. Sobre o temperdpid, inclui-se que 2 participantes
do grupo controle realizaram 6 sessdes de terapialemais realizaram o periodo

terapéutico proposto de 7 sessfes de terapia. Jaupo experimental, 1 participante



realizou 5 sessdes de terapia, 1 participantezoenlé sessbes de terapia, os demais

realizaram o periodo terapéutico proposto.

TABELA 1-PROGRESSAO DOSNIVEISDE INGESTA POR VIA ORAL

1 2 5 6 7

INICIAL

4 0 2

5 0 2

Total 1 1 3 5

GC FoOIs 1 1 0 1
INICIAL

3 0 1

- o ol

Total 1 1 3 5

Verde: nimero de pacientes que progrediram. Laranjmero de pacientes que nao progrediram. GE:grupo

experimental. GC: grupo controle.

Na tabela 2, verificamos as medianas dos niveisgkstao por via oral pré e
pos-terapia, bem como os respectivos valores #egstatisticamente significativa (p=
0,039) a melhora do grupo experimental pés-terdpiaalor de p= 0,059 do grupo

controle aponta uma tendéncia a ser estatisticansagriificativo.



TABELA 2 — MEDIANA DOS NiVEIS DE INGESTA POR VIA ORAL PRE E

POS- TERAPIA

GE GC p Intergrupo
FOIS Inicial 411;5] 5[1;5] 0,822
FOIS Final 7[2;,7] 6[1;6] 0,126
plntragrupo 0,039* 0,059**

*estatisticamente significativo. **tendéncia a estatisticamente significativo. GE: grupo experitat GC: grupo

controle.

Na tabela 3, constamos os valores das medianaslagieo aos marcadores da
qualidade vocal por meio da Escala GRBASI, bem ceeus respectivos valores de p.
Somente para o marcador soprosidade, no grupoimrgreal, houve tendéncia a ser
estatisticamente significativo o valor de p= 0,0@9comparacéo entre a avaliacédo pré e

pds-terapia.

TABELA 3—-MARCADORESVOCAISPRE E POS-TERAPIA

Intragrupo G R B A S I

GE INICIAL 2[1;3] 1[1;2] 1[1;3] 1[0;2] 0[0;1] 1[1;2]
FINAL  1[1;3] 1[0:1] 0[0;3] 0[0;2] 0[0;0] 1]

ValorP 0,157 0,102 0,059* 0,102 0,317 0,157

GC INICIAL 1[1;3] 1[1;2] 1][0;2] 1[0;3] 0[0;1] 11;2]
FINAL 1[1;2] 11[0;1] O0][0;1] 0]0;2] 01]0;1] 1Q;1]

Valorp 0,157 0,317 0,180 0,180 1,000 0,157

pintergrupo INICIAL 0,650 0,513 0,178 0,914 1,0001,000

FINAL 0,881 0,513 0,881 0,606 0,317 1,000

GE: grupo experimental. GC: grupo controle. **temtié a ser estatisticamente significativo.



DISCUSSAO

Ao analisar os dados referentes aos niveis detmges via oral entre 0s grupos
(Tabela 1), constatamos pela mediana um aumentanantuado dos niveis de ingesta
da Escala FOIS, que passou do nivel 4 para o Wikel grupo experimental, enquanto
gue no grupo controle houve aumento do nivel 5 pani@el 6. Esse dado aponta para o
fato de que a associacdo dos exercicios miofurisi@n@ocais contribui de forma mais
positiva e eficaz na reabilitagdo da degluticioqde se utilizado apenas exercicios

miofuncionais.

Outro dado foi que em ambos o0s grupos havia uncyeamte com nivel 1, mas
somente o do grupo experimental evoluiu para ol @eendo possivel iniciar minima
oferta por via oral a fim de realizar terapia d@irela degluticdo. Importante salientar
que, embora a amostra fosse considerada por iteleciatar, esses dois participantes

realizaram todo o periodo terapéutico proposto.

Quanto a Escala GRBASI, apenas os resultados dassdgde apresentaram
tendéncia a ser estatisticamente significativoseeatavaliacdo pré e pés-terapia no
grupo experimental (Tabela 3). Ressalta-se que éssen dos marcadores vocais
relacionados a coaptacdo glética, pois quando éfici@ncia ocorre escape de ar que
identificamos como “voz soprosa’ Esse dado pode fornecer indicios sobre a

contribuicdo dos exercicios vocais na reabilitat@degluticao.

Assim, fica mais claro que no grupo experimentalveomelhora significativa
atribuida & inclusdo dos exercicios vocais que temantaram a terapia. E conhecido
que as técnicas vocais tém eficacia na modificdedmaptacao glotica e da mobilidade

laringed” 18 19 20. 21. 2228 também que estes mecanismos estdo envolviduoiegao



das vias aéreaé>*%'? No entanto, esses relatos mais detalhados datlita sobre as

técnicas vocais ainda apresentam grande foco taoeato das disfonias.

A eficacia dos exercicios vocais pode ser explicpdl fato de que eles
possibilitam grande aumento da vibracdo e da mowagéo das estruturas laringeas e
faringeas, principalmente, das pregas vocais pesjlo assim aumento da amplitude
de vibragdo de sua mucosa. Esse aumento da vibfagérece a mobilidade e o
processo de aducdo, o0 que gera por sua vez melhdia

coaptacaogloticg 7 1819:20.21,22.23

Sabemos que uma melhor coaptacao glotica decomipatteicoamento da acao
dos musculos intrinsecos da laringe diretamentaddig a producdo da voz com
destaque para os musculos adutores cricoaritermldeais e aritenoideos transversais
e obliquos. Em relacdo a mobilidade laringea, selagra provém do aperfeicoamento
da movimentacdo dos musculos supra-hioideos e-hidrdeos. Destaca-se as acdes
dos musculos génio-hioideos, responsaveis pelagieve projecéo para frente do 0sso
hioide, dos musculos cricofaringeos e tireofaringe@ podem elevar toda a laringe, e
dos musculos esterno-hioideo, esternotirecideo e-lunideo, que rebaixam a

laringe®*2

Quanto a utilizacdo de exercicios vocais, temosoceremplo o0 métodhee
Slverman Voice Treatment (LSVT®) utilizado em pessoas com doenca de Parkinson e
gue tem obtido reconhecimento internacional pelesssbons resultados. Essa
abordagem consiste basicamente na utilizacdo deiews vocais para trabalhar as
fungbes de producéo vocal, fala e degluticdo ecanfimma terapia intensiva e de curta

duracad™ 3



Além desse método, temos na area da voz outroapia® de terapia vocal
intensiva que, embora ndo tenham sido utilizados patar a disfagia, contribuem na
construcdo de conhecimento sobre terapia interesipadem colaborar na adocao de
exercicios vocais que se mostrem eficazes em naelhercoaptacdo glotica e a
mobilidade laringea. Esses métodos sdo o IVTntensive Short- Term Vocal
Therapy*>e o BIVT — Brazlian Intensive Voice Therapy*®,conhecido também como
Terapia Breve Intensiva. Essas abordagens terapéutitensivas duram poucos dias

até algumas semanas e focam na realizacéo deativserssoes diarias.

Tendo em vista essa idéia, é necessario que futesaglisas utilizem também o
conceito de terapia intensiva em disfagia, poisresiltados desta pesquisa foram
resultantes de um planejamento terapéutico focatl@ sessdes de terapia, o que lhe
confere pelo tempo como uma forma de terapia intendlessa linha, o estudo de
Inaoka& Albuquerque, 2024 também comprova que antes de 10 dias de terapia é

possivel obter resultados significativos de melliaréuncao de degluticéo.

Atualmente, ja temos mais pesquisas que buscarbeéstar a eficacia da
fonoterapid~?**®3° Embora haja muitas pesquisas sobre métodos diaafedas
condicdes de deglutic&’®. cada vez mais, pesquisadores reforcam a idégueese
deva investir em pesquisas controladas e cegadtla® a eficacia da reabilitacdo
fonoaudiolégica na disfagia>?*?>%¢44243 o trabalho de Oremus et al., 2672
contribui com a idéia de que novos instrumentosavidiacdo devam ser realizados
apenas quando houver uma lacuna de saber, e gc&pasidade de producdo de
conhecimento que justifique a atuacdo do fonoaogmlfica prejudicada devido ao
excesso e a discrepancia entre os instrumentazadok. Isso dificulta, por exemplo, a
realizacdo de revisOes sistematicas que possaractartonsenso em nossa conduta

terapéutica.



Nesse sentido, o principal achado desta pesquigalng para esta discussao a
medida que seu objetivo foi referente a eficacifodaterapia, pois buscou verificar se
a associacao de exercicios miofuncionais assoceaea@srcicios vocais era mais eficaz
para reabilitacdo da disfagia orofaringea neura@génConstatou-se que o grupo
experimental, que aliou exercicios miofuncionaieais na terapia, obteve melhores
resultados com diferenca estatisticamente sigtificaentre as avaliagbes pré e poés-

terapia ( Tabela2).

Ainda que tenha havido diferenca estatisticameigpeificativa para o grupo
experimental, ndo houve essa diferenca entre @ogrisso decorre pelo fato de que o
grupo controle também melhorou, embora com menmscd do que no grupo
experimental. Provavelmente, a tendéncia a setigtsi@mente significativa observada

no grupo controle seja devido ao tamanho reduzadandostra.

Por outro lado, quando analisamos a amostra fbadleja 1), podemos verificar
que 90% dos participantes apresentaram melhoraideis de ingesta por via oral e que
também nenhum participante apresentou episddindenponia aspirativa. Esse dado
corrobora a evidéncia de que o tratamento fonokigiow para a disfagia tem
resultados positivos?*3"*%3% ainda que n&o haja melhora da func&o, o fonotmaydi
deve atuar precocemente por meio do gerenciamergocansisténcias alimentares.
Além disso, pode auxiliar na indicacéo de via aléva de alimentacéo, a fim de evitar
riscos de pneumonia aspirativa e consequente gaoestado clinico com aumento dos

custos hospitalares.

Em relacdo a reabilitacdo da degluticio no momagaolo e subagudo do AVC,
€ importante também levar em conta que o processceclperacdo espontanea e

neuroplasticidade podem gerar dlvidas a respei® résultados da reabilitacdo



fonoaudioldgicd’. Porém, observa-se que as alteracdes sdo resemila rapidamente
e com menor intercorréncias nos casos em que Hdlitegsgio fonoaudiologica

precocé™"39

Assim como esta pesquisa também evidenciou quercieios
miofuncionais associados a exercicios vocais 0 geamelhora dos niveis de ingesta

por via oral foi maior.

A recuperacao espontanea pode ser explicada gelddague a musculatura da
degluticdo tem controle bilateral no cortex moBevido a indicios de que as atividades
motoras e sensoriais podem produzir mudancas awagtados circuitos cerebrais
contribuindo na reorganizacdo anatdmica do sisteenaso central, entende-se que a

neuroplasticidade atua na reorganizacdo neuronareande hemisfério ndo les&to

Assim, esta pesquisa apontou que a associacaodengrépos de técnicas tem
impacto mais positivo na reabilitacdo da degluticBlm entanto, pesquisas com
amostras maiores sdo importantes para confirmefoecar este achado. Aléem disso, a
elaboracdo de pesquisas que visem analisar anei@iéle cada técnica vocal para
reabilitar a degluticdo também deve ser realizBidainclusive a necessidade de maior
abordagem e utilizagcdo dos conceitos de terapensita e neuroplasticidade que
apontam um caminho promissor no estabelecimengyidéncias cientificas solidas da

eficacia da intervencgéo fonoaudiologica.
CONCLUSAO

Com esta pesquisa foi possivel observar que a iag8oc de exercicios
miofuncionais com exercicios vocais foi mais efipara reabilitar a degluticdo do que
apenas a utilizacdo de exercicios miofuncionaiemAtisso, observou-se que houve

maior aumento na progressao dos niveis de ingeatados participantes do grupo



experimental. Porém outros estudos controladoggados com amostras maiores sao

necessarios a fim de confirmar com mais clarezssesshados.

Nesse contexto, pretendemos também contribuir nefmecar a importancia e a
eficacia da reabilitacdo fonoaudioldgica, destacagde novas praticas voltadas a
terapia intensiva em disfagia sdo promissoras erdeser presentes em futuras

pesquisas.
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For preparation, see Tips for Submission and Instructions for New Submissions.

Original Contributions. Original research contributions are for manuscripts that encompass the broad range of
innovative and impactful clinical and basic research in the field of cerebrovascular disorders. These manuscripts
should present comprehensive with a robust methodology and results sections. The maximum length for original
manuscripts is 4,500 words. Please note the publication fees in the Costs to Authors section. The total number of
figures and/or tables is limited to 6. Each figure may contain up to 4 panels (i.e., parts A to D) and must conform to
the requirements for figures described in that section of the instructions to authors.

Brief Reports. Brief reports are for manuscripts with less complete data sets than would be appropriate for original
contributions that present novel and impactful clinical and basic research of a more preliminary nature. Maximum
length is 1,800 words. The total number of references is limited to 15. The total number of figures and/or tables is
limited to 3.

Progress or Topical Reviews. This category presents a review of advances related to important research and clinical
topics relevant to some aspect of cerebrovascular disease. They will generally be invited by the editors but unsolicited
reviews will also be accepted for editorial review. Invited reviews will also undergo peer review but except in rare
circumstances will not be subject to rapid triage and early rejection. Manuscripts should not exceed 4,500 words with
6 figures/tables. Please do NOT include an abstract in review papers. An introduction or background section will
suffice.

Comments and Opinions. In this category, authors summarize the present state of knowledge in some aspect of
cerebrovascular disease without the objectivity required in a Progress Review. Maximum length is 4,500 words with a
total of 6 figures/tables. Please do NOT include an abstract in review papers. An introduction or background
section will suffice.

Special Reports. These articles may summarize an event or a topic of interest to the readers of Stroke. Authors must
query the editors before writing Special Reports to determine possible interest in such articles. Maximum length is
4,500 words with a total of 6 tables/figures.

Clinical and Research Innovations (Online-Only Publication). These articles provide a broad opportunity to
communicate innovative new ideas that comprise solutions to problems in acute stroke that are currently viewed as
impediments to progress in stroke research and clinical care. Submissions may cover a wide spectrum of potential
advances including new technologies that accelerate progress; articles delineating the need for new potential
collaborations; solutions to workflow problems; as well as solutions and innovations related social, ethical and legal
matters impacting stroke care and research.

Format: Please do NOT include an abstract. The initial paragraph should center on the specific problem that is being
addressed. It may contain a limited amount of literature review related to the problem itself in order to clearly set out
the issues at hand. The rest of the article should focus on the solution but not on the problem. Please structure the
manuscript using these subheadings as guidelines. You may modify or omit subheadings as appropriate: Brief
description on the problem/challenge; Description of the innovation/solution; Results of pilot testing; and
Conclusion/Limitations/next steps. Articles are not limited to innovations that can result in intellectual property or
other assets with commercial potential. However, in the process of describing the solution, the generation of
intellectual property, filing for patents, of the development of products and/or companies and industry collaborations
are recognized to be natural aspects of innovation, and are welcome attributes and should be mentioned if
applicable. (Please note that the journal is not responsible for protection
http://filemanager.ahajournals.org/ajaxplorer/?ac-url=http://ahajournals-
ac.highwire.org/runtime&context=strokeaha#of intellectual property). Subheadings may be used as necessary. Please
include a Conclusion that comments on the implications of this latest work on the overall stroke and research are
encouraged. In addition, authors may consider discussing future plans, expectations of collaboration etc.

Maximum length for this article is 2,000-2500 words. The word limit includes title page, main body of text,
acknowledgments, sources of funding, disclosures, references, figure legends, and tables. Subheadings may be used
as appropriate. Please see the recent editorial introducing this new article type: "Bottlenecks in Acute Stroke Care and
Research: Solutions and Innovations."

Illustrative Teaching Cases (Online-Only Publication). This series is directed primarily at Neurology residents and
fellows. An actual case is presented, discussed, and the teaching points are noted. Each article presents bulleted Take
Home Points. The purpose of this series is not to focus on esoteric or unusual cases, but rather to review and stress
points that residents are likely to encounter during their training and beyond. The focus of each case will be varied. In
some cases, the key feature will be a review of neuroanatomy. Another may review types of testing for a specific
condition or review the differential diagnosis for a particular symptom. The articles are short and easy to read and
should be quick way to review clinical "pearls” in Vascular Neurology. You may wish to read several of our published
Teaching Cases for a better understanding of the series.

Maximum length for this article is 2,000 words. The word limit includes title page, main body of text, bulleted take
home points, acknowledgments, sources of funding, disclosures, references, figure legends, and tables. The
manuscript does not have an abstract, and contains as few references as possible and no more than 10 references
total.

Letters to the Editor (Online-Only Publication). This forum expresses views about articles published in Stroke or
presents ideas or findings of scientific interest that do not constitute original research. Letters must reference a
Stroke article published in print within the past 4 weeks. The maximum length is 750 words including no more than 5
references and 3 authors. Tables, figures, and data supplements are prohibited. Please use the journal formatting
for titles of Letters to the Editor. Example: Letter by Author et al. Regarding Article, "Article Title." Letters may be
shortened or edited by the Editorial Office. The editor invites responses to letters as appropriate. Response Letter
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titles use this format: Response to Letter Regarding Article, "Article Title."

January 2015: Letters to the Editor on AHA/ASA Scientific Statements and Guidelines will be reviewed by the journal.
The Editor may accept or decline the Letter. In either case, the journal will forward the Letter to the AHA/ASA. If the
Letter to the Editor is accepted for publication in Stroke, the journal may also publish a Response (if any) from the
AHA/ASA. The AHA/ASA may post the Letter and Response (if any) on its Correspondence site. Because Letters sent
to the AHA/ASA are brought to the attention of the Writing Committee chair/co-chairs the AHA/ASA Manuscript
Oversight Committee, please be patient in awaiting a final reply.

—TOP—

Costs to Authors

Authors are charged:

e $70 per published page of an article to defray costs of publication (information is sent with author's proof).

e $35 per published page of an online-only article.

e Open Access Fees: Open Access licensing is available only for full-length, Original
Articles. http://www.ahajournals.org/site/openaccess.

e Authors of papers exceeding 4,500 words (1,800 words for Brief Reports, 750 words for Letters/Responses
to the Editor, etc.) will be charged a minimum fee of $425 per additional 1,000 words. The standard $70 (or
$35) page charge will also apply. Word count will be calculated by the editorial office, using the Microsoft
Word tool. Title page, abstract, main body of text, acknowledgments, sources of funding, disclosures,
references, figure legends, tables, and appendices intended for print publication are included in the total
word count.

e Color charges per color page equals $653.00. This is in addition to the page charges. Estimate of cost will be

provided for author's approval by the publisher.

Expense for replacing poor-quality art.

Expense for reprints (price lists are sent with author's proof).

$50 per published page for excessive author alterations.

$100 per published page for printing a correction (erratum after online or print publication of the article) that

results from an author's error.

No page charges to authors from the following countries: Armenia, Afghanistan, Bangladesh, Benin, Bhutan, Bolivia,
Burkina Faso, Burundi, Cabo Verde, Cambodia, Cameroon, Central African Republic, Chad, Comoros, Congo, Cote
d'Ivoire, Djibouti, Arab Rep. Egypt, El Salvador, Eritrea, Ethiopia, The Gambia, Georgia, Ghana, Guatemala, Guinea,
Guinea-Bissau, Guyana, Haiti, Honduras, India, Indonesia, Kenya, Kiribati, Kosovo, Kyrgyz Republic, Lao PDR, Lesotho,
Liberia, Madagascar, Malawi, Mali, Mauritania, Fed. Sts. Micronesia, Moldova, Mongolia, Morocco, Mozambique, Nepal,
Nicaragua, Niger, Nigeria, Pakistan, Papua New Guinea, Paraguay, Philippines, Rwanda, Samoa, Sao Tome and
Principe, Senegal, Sierra Leone, Solomon Islands, Somalia, Sri Lanka, Swaziland, Tajikistan, Tanzania, Timor-Leste,
Togo, Uganda, Ukraine, Uzbekistan, Vanuatu, Vietnam, West Bank and Gaza, Yemen, Rep., Zambia, and Zimbabwe.

Please contact the Editorial Office if you have any questions about potential fees.

Wolters Kluwer Author Services

If you need help preparing a manuscript for submission, our publisher, Wolters Kluwer, in partnership with Editage,
offers a unique range of editorial services for a fee, including:

e Premium Editing: Intensive language and structural editing of academic papers to improve the clarity and
impact of your manuscript.

e Advanced Editing: A complete language, grammar, and terminology check to give you a publication-ready
manuscript.

e Translation with Editing: Write your paper in your native language and Wolters Kluwer Author Services will
translate it into English, as well as edit it to ensure that it meets international publication standards.

e Plagiarism Check: Helps ensure that your manuscript contains no instances of unintentional plagiarism.

e Artwork Preparation: Save precious time and effort by ensuring that your artwork is viewed favorably by the
journal without you having to incur the additional cost of purchasing special graphics software.

For more information regarding Wolters Kluwer Author Services and to receive a quote for your manuscript, please
visit http://wkauthorservices.editage.com. Please note that use of Wolters Kluwer Author Services does not in any
way imply a guarantee, or even a likelihood, of acceptance of your manuscript in Stroke.

—TOP—

Instructions for New Submissions

To submit your manuscript online, please visit the journal's online manuscript submission site (http://stroke-
submit.aha-journals.org), and follow the instructions for creating an author account and submitting a manuscript.
Access can also be gained by visiting Stroke online at http://stroke.ahajournals.org and selecting the Online
Submissions button. If you have any questions about the online submission process, contact the Editorial Office by e-
mail at stroke@strokeahajournal.org or by telephone at 617-542-5100 ext 8796.

Initial Review Process

Submitted manuscripts will be evaluated initially by an associate editor or guest editor. During initial review, the
associate editor will determine whether or not the manuscript is appropriate for a full review based on the quality,
originality, scientific rigor and data presentation/analysis of the manuscript. In some instances, the associate editor
may reach out to a second reviewer (assistant editor, section editor, member of the editorial board, or invited
reviewer with topic-related expertise) for this quick assessment. It is anticipated that approximately 50% of the
submitted manuscripts will undergo formal review and 50% will be rejected without evaluation by external reviewers.
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This policy reflects the stringent requirements for the acceptance of manuscripts submitted to Stroke.
Expedited Publication

The editors invite submission of manuscripts that have major importance to the scientific community. To be
considered for expedited publication, an article must be unique and contain information that could make a significant
difference in medical practice or constitute an important advance in basic knowledge. The authors must clearly state
reasons for the request in the cover letter. If the editors agree that an article should be an expedited publication, they
will arrange an accelerated review and, if accepted, accelerated publication.

Guest Editors

To avoid actual or perceived conflict of interest, the journal uses guest editors to handle certain manuscripts. For
more details, see the Conflict-of-Interest Policy below.

—TOP—

Manuscript Formatting

Only Microsoft Word files will be accepted for review.

Manuscripts must be double-spaced, including references, figure legends, and tables.

We recommend using Times New Roman 12-point font.

Leave 1-inch margins on all sides. Number every page, beginning with the abstract page, including tables,
figure legends, and figures.

e Manuscripts should be presented in the following sequence:

1. Title page

2. Abstract

3. Text, including Introduction, Methods, Results, Discussion and Summary/Conclusions
4, Acknowledgments

5. Sources of Funding

6. Conflict(s)-of-Interest/Disclosure(s)

7. References

8. Figure Legends

9. Tables
10. Figures

e Cite each reference in the text in numerical order and list in the References section. In text, reference numbers

may be repeated but not omitted. Do not duplicate references either in text or in the reference list.

Cite each figure and table in the text in numerical order.

Upload one copy of any in-press article that is cited in the references, if applicable.

Upload one copy of any abstracts published or submitted for publication, if applicable.

Use Sl units of measure in all manuscripts. For example, molar (M) should be changed to mol/L; mg/dL to

mmol/L; and cm to mm. Units of measure previously reported as percentages (e.g., hematocrit) are expressed

as a decimal fraction. Measurements currently not converted to Sl units in biomedical applications are blood
and oxygen pressures, enzyme activity, H+ concentration, temperature, and volume. The Sl unit should be used
in text, followed by the conventionally used measurement in parentheses. Conversions should be made by the
author before the manuscript is submitted for peer review.

e Provide $US dollar equivalents if you include other currency amounts in the manuscript.

e Please provide sex-specific and/or racial/ethnic-specific data, when appropriate, in describing outcomes of
epidemiologic analyses or clinical trials; or specifically state that no sex-based or racial/ethnic-based
differences were present. See the Uniform Requirements for Manuscripts Submitted to Biomedical Journals for
more details.

e Please review the correct usage "sex" and "gender." "Gender" is a social construct and "sex" describes a
biological status. Please use the terms appropriately.

e Authorship Responsibility and Copyright Transfer Agreement Forms (and Licensing Agreements for Original
Contributions) are ONLINE ONLY. Forms will be required PRIOR to resubmission, or if the manuscript has only
one version (e.g., a letter to the editor) after acceptance. Each author will be sent an email containing a link to
the form at the appropriate time.

e Consult the AMA Manual of Style: A Guide for Authors and Editors, 10th ed, Oxford: Oxford University Press;
2007, for style.

e Consult current issues for additional guidance on format.

—TOP—

Cover Letter

Please upload a cover letter that includes the following statement: “All authors have read and approved the submitted
manuscript, the manuscript has not been submitted elsewhere nor published elsewhere in whole or in part, except as
an abstract (if relevant).” The cover letter may include the names of up to 3 potential reviewers whom the authors
would like to suggest, especially members of the editorial board. The authors may also include the names of up to 3
reviewers whom they would like to not evaluate their submission. The editor ultimately decides who reviews the
manuscript. Lastly, please note any potential overlapping content submitted or accepted to another journal or
conference.

—TOP—
Title Page
The first page of the manuscript should be the title page. This page must include:
e Full title of the article, limited to 120 characters.
e Authors' names, highest academic degree earned by each, authors' affiliations, name and complete address for
correspondence, and address for reprints if different from address for correspondence. Please also include any
study group or collaboration in the author list, i.e., " . . .Last Author, on behalf of the Stroke Study Group."

e Fax number, telephone number, and e-mail address for the corresponding author.
e Cover title (total characters must not exceed 50, including spaces) to be typeset on the top of the journal page.
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Itemized list of the tables and figures

3 to 7 key words for use as indexing terms

Subject Codes for use as search terms across Highwire Press online journals Article Collections database. Please
select from the Journal Subject Codes List.

Specify the number of words on your title page. Word count should include all parts of the manuscript (i.e., title
page, abstract, main body of text, acknowledgments, sources of funding, disclosures, references, figure
legends, tables, and appendices intended for print publication). Over-length manuscripts will NOT be accepted
for publication without an additional page charge. See the Costs to Authors above.

—TOP—

Abstract

Do not cite references in the abstract.

Limit use of acronyms and abbreviations.

Be concise (250 words, maximum).

The abstract should have the following headings:

. Background and Purpose (description of rationale for study)

. Methods (brief description of methods)

. Results (presentation of significant results)

. Conclusions (succinct statement of data interpretation)

. When applicable, include a fifth heading: "Clinical Trial Registration." Please list the URL, as well as the
Unique Identifier, for the publicly accessible website on which the trial is registered. If the trial is not
registered, please indicate the reason in the heading.

Example 1: Clinical Trial Registration-URL: http://www.clinicaltrials.gov. Unique identifier: NCT00123456.
Example 2: Clinical Trial Registration-URL: http://www.controlled-trials.com. Unique identifier:

v WN =

ISRCTN70000879.
Example 3: Clinical Trial Registration-URL: http://www.chictr.org. Unique identifier: ChiCTR-RCH-
14004884.
Example 4: Clinical Trial Registration-This trial was not registered because enrollment began prior to July
1, 2005.

—TOP—

Text

The following are typical main headings: Materials and Methods, Results, Discussion, and Summary.
Abbreviations must be defined at first mention in the text, tables, and figures.

Introduction: This section should briefly introduce the context of the results to be presented and should
duplicate what is contained elsewhere in the manuscript

Methods:

o For any apparatuses used in Methods, the complete names of manufacturers must be supplied.

o For human subjects or patients, describe their characteristics.

o For animals used in experiments, state the species, strain, number used, and other pertinent descriptive
characteristics.

o When describing surgical procedures on animals, identify the preanesthetic and anesthetic agents used,
and state the amount or concentration and the route and frequency of administration for each. The use of
paralytic agents, such as curare or succinylcholine, is not an acceptable substitute for anesthetics.

o For other invasive procedures on animals, report the analgesic or tranquilizing drugs used. If none were
used, provide justification for such exclusion.

o Manuscripts that describe studies on humans must indicate that the study was approved by an
institutional review committee and that the subjects gave informed consent.

o Manuscripts involving animals must indicate that the study was approved by an institutional animal care
and use committee.

o Reports of studies on both animals and humans must indicate that the procedures followed were in
accordance with institutional guidelines.

o All drugs should be referred to by their generic names rather than trade names. The generic chemical
identification of all investigational drugs must be provided.

o A statistical subsection must be provided at the end of the Methods section describing the statistical
methodology employed for the data presented in the manuscript.

o The Methods section should provide essential information related to the conduct of the study presented in
the manuscript. For methodology previously published by the authors, the prior publication should be
referenced and a copy of the paper provided to the reviewers, if necessary.

o The Methods section should only contain material that is absolutely necessary for comprehension of the
results section. Additional (more detailed) methods can be provided as a data supplement.

o Prevention of bias is important for experimental stroke research (see Macleod et al, Stroke.
2009;40:e50-e52). For studies where the primary objective is the preclinical testing of therapies, the
following checklist items must be adhered to and clearly documented in the manuscript:

1. Animals: Species, strains and sources must be defined. For genetically modified animals, wildtype
controls including background and back-crossing must be defined.

2. Statistics and sample size: Specific statistical methods must be defined, including parametric versus
nonparametric and multigroup analyses, and sample size powering based on expected variances and
differences between groups.

3. Inclusions and exclusions: Specific criteria for inclusions and exclusions must be specified. For
example, only animals where blood flow reductions fall below a certain threshold are included. Or
only animals with a certain degree of neurological deficits are included. Once animals are
randomized (see below), all excluded animals must be reported, including explicit presentation of
mortality rates.

4. Randomization, allocation concealment and blinding: All animals must be randomized. Investigators
responsible for surgical procedures or drug treatments must be blinded. End point assessments
must be performed by investigators blinded to the groups for which each animal is assigned.

Results: This section should succinctly report the results of experimental studies and clinical research or clinical
series/observations.

Discussion: This section should not reiterate the results but put the results in appropriate context regarding
relevant literature and the importance of new observations contained in the manuscript.
Summary/Conclusions: A brief paragraph summarizing the results and their importance may be included but is
not required.

—TOP—

Infgrtedroioa ahapoumals orglsiletmi sciora ahimi#ps

M2



25062015 Siroke---Eandke iInstruciions for Suthors

Acknowledgments

The acknowledgments section lists all substantive contributions of individuals. Authors should obtain written, signed
permission from all individuals who are listed in the “Acknowledgments” section of the manuscript, because readers
may infer their endorsement of data and conclusions. These permissions must be provided to the Editorial Office.
Please see the Acknowledgment Permission Form. The corresponding author must mark the following statement on
the ONLINE ONLY Copyright Transfer Agreement form or Licensing Agreement, certifying that (1) all persons who
have made substantial contributions in the manuscript (e.g., data collection, analysis, or writing or editing
assistance), but who do not fulfill authorship criteria, are named with their specific contributions in the
Acknowledgments section of the manuscript; (2) all persons named in the Acknowledgments section have provided
the corresponding author with written permission to be named in the manuscript; and (3) if an Acknowledgments
section is not included, no other persons have made substantial contributions to this manuscript.

Sources of Funding

Authors must list all sources of research support relevant to the manuscript in this location. All grant funding agency
abbreviations should be completely spelled out, with the exception of the NIH. Note that funding should be listed
separately from disclosures.

Disclosures

Authors must state disclosures in the manuscript text prior to first review and provide disclosures online when
submitting a revision or upon request after acceptance. Disclosures stated in the text must match the online
disclosures. If you have no disclosures, please state "Disclosures: None" in the manuscript text before the references.
Conflicts of interest pertain to relationships with pharmaceutical companies, biomedical device manufacturers, or
other corporations whose products or services are related to the subject matter of the article. Such relationships
include, but are not limited to, employment by an industrial concern, ownership of stock, membership on a standing
advisory council or committee, being on the board of directors, or being publicly associated with the company or its
products. Other areas of real or perceived conflict of interest could include receiving honoraria or consulting fees or
receiving grants or funds from such corporations or individuals representing such corporations. The corresponding
author should collect Conflict of Interest information from all co-authors before submitting a manuscript online.

—ToP—

References

e Accuracy of reference data is the author's responsibility. Verify all entries against original sources, especially

journal titles, inclusive page numbers, publication dates, accents, diacritical marks, and spelling in languages

other than English.

Do not list the month/issue/day (the number in parentheses) in the reference.

References with more than 6 authors should list the first 6 authors followed by et al.

Cite references in numerical order according to first mention in text.

Personal communications, unpublished observations, and submitted manuscripts must be cited in the text, not

in the references, as "([name(s)], unpublished data, 20XX)."

References must be from a full-length publication in a peer-reviewed journal.

e Abstracts may be cited only if they are the sole source and must be identified in the references as "Abstract."

e "In-press” citations must have been accepted for publication and the name of the journal or book publisher
included. Please provide a copy of any potentially overlapping manuscript that has been submitted to another
journal or is in press or published elsewhere.

e Example of a journal reference:
Mith AR, Asai Y, Kim M, Dirk TR, Karrus HF, Yang YS, et al. This is the title. Stroke. 2014;30:2407-2408.

e Examples of online journal references:
Nakagawa T, Hasegawa Y, Uekawa K, Ma M, Katayama T, Sueta D, et al. Renal Denervation Prevents Stroke and
Brain Injury via Attenuation of Oxidative Stress in Hypertensive Rats. ] Am Heart Assoc. 2013;2:e000375.

e Stroke Unit Trialists' Collaboration. Organised inpatient (stroke unit) care for stroke. Cochrane Database of
Systematic Reviews 2013,9:CD000197.

e Example of a publish-ahead-of-print reference:
Authors. Article Title. [published online ahead of print November 8, 2014]. Stroke. 2014. URL. Accessed
November 20, 2014.

e Example of a book chapter reference:
Amstand RR, Smithy RS, Kim LY. Chapter Title. In: Wong YT, Khan S, eds. Book Title. 3rd Ed. New York, NY:
Publisher Name; 2009:456-464.

e Example of a website reference:
CDC Chronic Disease Indicators: Indicator Definition. Hospitalization for cerebrovascular accident or stroke.
National Center for Chronic Disease Prevention and Health Promotion web site.
http://apps.nccd.cdc.gov/cdi/IndDefinition.aspx?IndicatorDefinitionID=83. Accessed November 23, 2010.

e Web sites generally follow this format: Author names (if any). Title of information or page. Name of website.
URL. Publication date (if any). Access date.

e Example of a Software Manual Reference:
StataCorp. Stata statistical software: Release 12. College Station, TX: StataCorp LP; 2011.

e Example of a Government Bulletin:
Author. Title of bulletin. Place of publication: Name of issuing department or agency; publication date. Page
numbers (if any). Publication number (if any). Series number (if any).

e Example of a Database reference:
CANCERNET-PDQ [database online]. Bethesda, MD: National Cancer Institute; 1996. Updated March 29, 1996.

—TOP—

Figure Legends
e Provide figure legends on a separate page of the manuscript.

e Permission is required for all images that are reused or adapted from another source. To obtain permission,
please follow the instructions provided by the copyright holder or listed in the license agreement. This includes
Creative Commons material; please refer to http://creativecommons.org/licenses/ for more information about
properly crediting Creative Commons sources. Follow the copyright holder or licensor's requirements for credit
attributions and provide them in the figure legend. If no language is provided in the permission letter, use the
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following sample: Reprinted from Lin et al,’® with permission from Science Publishing. Copyright 2013,
American Science Society.

—TOP—

Tables

Each table must be typed on a separate sheet and double-spaced, if possible. The table number should be
Arabic, followed by a period and a brief informative title.

Use the same size type as in text.

Tables should be cell-based (i.e., constructed using Microsoft Word tables or Excel). Do not use tabs or hard
returns. Do not supply tables as graphics.

Tables should be used to present comparisons of large amounts of data at a glance. Tables with only 1 or 2
rows of data should be incorporated into the text.

Tables should be as compact as possible. Avoid unnecessary rows and columns.

Use indenting within the stub column to indicate subgroups. Do not use bold, shading, rules, etc.

Tables should not contain vertically merged cells; horizontally merged cells are permitted when necessary in the
heading row.

Internal headings are not permitted outside of the stub column. If internal headings are required, the table
should be split into 2 tables.

No internal shading is permitted.

Units of measure should be in the heading row or stub column rather than the body of the table whenever
possible.

Indicate footnotes in the table in this order: *, 1, £, §, | |, #, * * . Follow AMA 9th edition for footnote styles.
Permission is required for all tables that are reused or adapted from another source. To obtain permission,
please follow the instructions provided by the copyright holder or listed in the license agreement. Follow the
copyright holder or licensor's requirements for credit attributions and provide them in the table footnote. If no
language is provided in the permission letter, use the following sample: Reprinted from Yang et al,'# with
permission from Smith Publishing. Copyright 2012, American Society of Medical Research.

—TOP—

Figures

The combined total number of figures and tables is limited to 6 (3 for Brief Reports). Each figure may contain up
to 4 panels (i.e., parts A to D) and must conform to the requirements for figures described below.
Authors should be pleased with the figure submission quality before submission. We recommend that you print
the figure at its final publication size to check the quality.
Figures should be submitted as high-resolution TIFF or EPS files. PowerPoint files can be accepted but is a less
preferred file format, as elements within the figure (such as axis labels) may shift location or drop out during
conversion. JPEG, Word, and Excel files should not be used. See Artwork and Table Guidelines (PDF) for
instructions for creating high-quality digital art in various software applications.
Color figures should be in RGB (red/green/blue) mode. If a figure is supplied in CMYK
(cyan/magenta/yellow/black) mode, there may be a shift in the appearance of colors, especially fluorescents.
Figures that will appear in black and white should be submitted in black and white.
Figures should be supplied at the highest resolution possible for optimal clarity. Color figures should be at least
300 dpi; halftones, 600 dpi; and line art, 1200 dpi.
Figures should be submitted at the final publication size. Please note that most figures will be sized at 1
column wide. Dimensions for figures are:

o 1 column: 3.25 inches wide

o 2 columns: 6.80 inches wide
For line and bar graphs and pie charts, ensure that the colors/lines/symbols used for the different sets of data
are easily distinguishable.
Graphs and charts should have a white background. Do not use dark PowerPoint backgrounds.
Labels for panels should be uppercase letters (A, B, C, D) in boldface Arial or Helvetica.
Multipart figures may have no more than 4 panels (i.e., A, B, C, D).
Multipart figures may be set at 2 columns across the page and should be laid out horizontally if appropriate.
Use the same font (typeface) throughout the figure. Sans serif fonts, such as Arial and Helvetica, work best.
Use the largest font size possible without distorting the figures. Text should be no smaller than 6 points.
Whenever possible, all text within a figure should be the same size. If this is not possible, the font size should
vary by no more than 2 points.
Label units of measure consistently with the text and legend. Follow the AMA for unit abbreviations.

e Incorporate figure keys into the legend rather than including them as part of the figure whenever possible.

Titles should be included in the figure legends.

Any abbreviations or symbols used in the figures must be defined in the figure or figure legend.

Follow AMA 9th edition for footnote style in legends.

If the figure is reprinted/adapted from another source, please provide a permission letter and include the
source in the legend as noted above.

Supply a scale bar with photomicrographs.

Authors are responsible for the cost of printing color illustrations. Authors are also responsible for obtaining
from the copyright holder permission to reproduce previously published artwork. Authors can check guidelines
online at http://submit-stroke.aha-journals.org/ under Artwork and Table Guidelines (PDF).

See AMA, 10th edition, Section 4.2 for more information on figures.

—ToP—

Online Supplements

This optional section provides an opportunity for authors to present supporting materials to the manuscript. The
manuscript appears both in the print version and online, whereas Online Supplements are independent from the
manuscript and appear only online in the format submitted by the authors. Online Supplements undergo peer review
and therefore must be submitted simultaneously with original submissions.

Any collaborators who need to be cross-referenced in PubMed should be listed either as authors or, for study groups,
in the main manuscript file as an Appendix. This information is included in the word count. If contributors do not
need to be listed as authors or cross-referenced in PubMed, then they may be included in a PDF Data Supplement to
the manuscript.
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Online Supplements may consist of any of the following, in any combination: the expanded materials and methods;
additional figures and supporting information; additional tables and supporting information; and, video files.

The guidelines below should be used for online supplements:

Material to be published as an online only supplement should be uploaded online as a single PDF. An exception
to this would be if the online supplement is a video file.

The online supplement should have a title page with the label of ONLINE SUPPLEMENT above the title. The
supplemental material to be included in this PDF is as follows: Supplemental Methods, Supplemental Tables,
Supplemental Figures and Figure Legends, and Supplemental References. If applicable, the legends for the
Video files should also be included in this PDF.

The online supplement should be single-spaced.

If citations are made in the Online Supplement, the Online Supplement must contain its own independent
Reference Section with references numbered sequentially, beginning with reference 1, even if some of these
references duplicate those in the print version.

Number supplementary figures and tables as Figure I, Figure II, Table I, Table II, etc.

Place the supplemental figure legend underneath the corresponding figure.

When referring to online-only material in the print version of the manuscript, use the phrase "please see
http://stroke.ahajournals.org.”

Data Supplements appear only online and will not appear in reprints of the article. The Editorial Office is not
responsible for converting files to a suitable format.

—TOP—

Instructions for Revised Submissions

In the top right-hand corner, indicate the manuscript number followed by R1 to denote a first revision.

Please provide a copy of the revised text with changes marked in the text using either track changes or
highlighting.

In your written response to the reviewers' comments, give the page number(s), paragraph(s), and line number(s)
where each revision was made.

Respond to each referee's comments, indicating precisely the changes made in response to the critiques. Also
give reasons for suggested changes that were not implemented, and identify additional changes made.
Revisions not received within 60 days from the date of the decision letter will be administratively withdrawn. For
further consideration the manuscript must be resubmitted de novo. At the editors' discretion, and in cases
where substantial new data are required, extensions may be granted for revisions. In such cases, every effort
will be made to retain the original reviewers.

Upload signed Acknowledgement permission forms, if applicable. Please see the Acknowledgment Permission
Form. (Note: The lead author is responsible for collecting these and indicating such on the Copyright Transfer
Agreement or Licensing Agreement.)

Authorship Responsibility and Copyright Transfer Agreement Forms (and Licensing Agreements for Original
Contributions) are online only. Forms will be required prior to resubmission. The corresponding author selects
the agreement type on first submission; please review and confirm your options amongst your coauthors. It is
NOT possible to change publishing agreements after an article is published. Please notify the Editorial Office
immediately if any changes are needed.

—TOP—

Open Access

Stroke now offers an open access option for full-length, Original Contributions. The corresponding author may select
an open access option during the first submission of the manuscript. Please review the options

here:

http://www.ahajournals.org/site/openaccess. All authors will be required to complete the same agreement if

the manuscript is accepted. All agreements are completed at the revision stage.

—TOP—

Journal Standards

Guidelines for Human Phenotype-Genotype Association or Linkage Studies:

A. Reporting issues

1. Report process for selecting genes and SNPs.

2. Report Hardy-Weinberg statistics or P values and method of calculating same.

3. Refer to existing public domain websites for the Human Gene Ontology name and the rs number
for SNPs.

= http://www.ncbi.nlm.nih.gov/projects/SNP/
= http://www.ncbi.nIm.nih.gov/snp

4. Describe genotyping methods. If numerous primers have been used, please include them in an
online supplement.

B. False-positive and false-negative concerns. Given well-described problems with both false-positive and
false-negative associations, phenotype-genotype association studies should meet some or all of the
criteria below:

1. Phenotype is clearly defined, is heritable, and if a quantitative phenotype is reported,
reproducibility data are provided.

2. The sample size is adequate to detect a SNP or haplotype with a modest effect. For genotype-
trait associations, provide an estimate of the effect size that could be detected with power 0.80
or higher with the allele frequency and sample size reported.

3. Since multiple statistical testing methods are frequently used in genotyping-phenotyping
studies, please include specifics of the primary model(s) tested. Nonessential secondary models
may be published as electronic data supplements. Clinically relevant confounders should be
included in multivariable models or residuals.

C. Review criteria for human linkage studies. Manuscripts should include the following:

1. Identifying plausible candidate genes under the linkage peak.

2. Follow-up fine mapping to narrow the region of linkage, and/or genotyping some of the
candidate genes under the linkage peak.
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3. Replication data from another sample.
e Guidelines for Genomic and Proteomic Studies:

o Preparation of Data Submitted: Data should follow the MIAME checklist (for more information see
http://www.mged.org/Workgroups/MIAME/miame_checklist.html).

o Accessibility of Data: Authors of papers that include genomic, proteomic, or other high-throughput data
are required to make their data easily accessible for the reviewers and the editors during the review
process.

= You may submit your data to the NCBI gene expression and hybridization array data repository (GEO,
http://www.ncbi.nlm.nih.gov/geo/ ) and provide the GEO accession number; or,

= You may provide a link to a secure or publicly accessible Web site which hosts the data. Prior to
publication, the data must be submitted and an accession number obtained. Access to the
information in the database must be available at the time of publication. GEO has a Web-based
submission route, suitable for a small number of samples, or a batch submission tool (called SOFT).
GEO is accessible from http://www.ncbi.nIm.nih.gov/geo/ The submission FAQ is available at
(http://www.ncbi.nlm.nih.gov/projects/geo/info/fag.htm | )

e Guidelines for Proteins and Nucleic Acid Sequences:

o Newly reported nucleotide or protein sequences must be deposited in GenBank or EMBL databases, and an
accession number must be obtained. Access to the information in the database must be available at the
time of publication. Authors are responsible for arranging release of data at the time of publication. The
authors must also provide a statement in the manuscript that this sequence has been scanned against the
database and all sequences with significant relatedness to the new sequence identified (and their
accession numbers included in the text of the manuscript).

e GenBank
GenBank Submissions
National Center for Biotechnology Information
8600 Rockville Pike, Building 38A
Room 8N-805
Bethesda, MD 20894
Tel: (301) 496-2475
On the web at: http://www.ncbi.nlm.nih.gov/Genbank/index.html

e EMBL Nucleotide Sequence Submissions
European Bioinformatics Institute
Hinxton Hall
Hinxton, Cambridge CB10 1SD, UK
Tel.: 44-1223-494401; Fax: 44-1223-494472
e-mail: support@ebi.ac.uk
On the web at: http://www.ebi.ac.uk

e DNA Data Bank of Japan
Center for Information Biology
National Institute of Genetics
Mishima, Shizuoka, 411, Japan
Tel.: 81-559-81-6853; Fax: 81-559-81-6849
On the web at: http://www.ddbj.nig.ac.jp

Submission to any data bank is sufficient to ensure entry in all.

—TOP—

Journal Policies

Compliance with NTH and Other Research Funding Agency Accessibility Requirements

Several research funding agencies now require or request authors to submit the post-print (the article after peer
review and acceptance but not the final published article) to a repository that is accessible online by all without
charge. Within medical research, 3 funding agencies in particular have announced such policies:

1. The US National Institutes of Health (NIH) requires authors to deposit post-prints of articles, which have
received NIH funding, in its repository PubMed Central (PMC). This deposit should be done within the 12
months after publication of the final article in the journal.

2. The Howard Hughes Medical Institute (HHMI) requires, as a condition of research grants, deposit in PMC, but
within 6 months after publication of the final article.

3. The Wellcome Trust requires, as a condition of research grants, deposit in UK PMC within 6 months after
publication of the final article.

As a service to authors, the Publisher (Wolters Kluwer Health/Lippincott Williams & Wilkins) of the AHA journals will
identify to PMC articles that require depositing. The Copyright Transfer Agreement provides the primary mechanism
for identifying such articles. The AHA also requests that, during the submission process in eJournal Press, funding is
indicated.

WKH/LWW will transmit the post-print of an article, which is based on research funded in whole or in part by 1 or
more of these 3 agencies, to PMC.

On NIH request, it remains the legal responsibility of the author(s) to confirm with the NIH the provenance of their
manuscript for purposes of deposit.

e Author(s) will not deposit their articles themselves.
e Author(s) will not alter the post-print already transmitted to NIH.
e Author(s) will not authorize the display of the post-print prior to:
o 12 months after publication of the final article, in the case of NIH,
o 6 months after publication of the final article, in the case of HHMI and the Wellcome Trust

For more information, please visit PMC.
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—TOP—

Guidelines for Clinical Trials

e In accordance with the Clinical Trial Registration Statement from the International Committee of Medical Journal
Editors (ICMJE ) (Circulation. 2005;111:1337-1338), all clinical trials submitted for publication in Stroke must be
registered in a public trials registry at or before the onset of participant enrollment. This requirement applies to
all clinical trials that begin enrollment after July 1, 2005.

e Research is considered to be a clinical trial if it involves prospective assignment of human subjects to an
intervention or comparison group to study the relation between a health-related intervention and a health
outcome. Health-related interventions include any intervention used to modify a biomedical or health-related
outcome (for example, drugs, surgical procedures, devices, behavioral treatments, dietary interventions, and
process-of-care changes). Health outcomes include any biomedical or health-related measures obtained in
patients or participants, including pharmacokinetic measures and adverse events. As previously, purely
observational studies (those in which the assignment of the medical intervention is not at the discretion of the
investigator) will not require registration.

Those who are uncertain whether their trial meets the expanded ICMJE definition should err on the side of
registration if they wish to seek publication.

e The registry must be accessible to the public at no charge, searchable, open to all prospective registrants, and
managed by a not-for-profit organization. The registry must include the following information: a unique
identifying number, a statement of the intervention(s), study hypothesis, definition of primary and secondary
outcome measurements, eligibility criteria, target number of subjects, funding source, contact information for
the principal investigator, and key dates (registration date, start date, and completion date). The registries
listed below are approved by the ICMJE:

. United States National Library of Medicine

. International Standard Randomized Controlled Trial Number (ISRCTN)

. University Hospital Medical Information Network (UMIN)

. Australian Clinical Trials Registry (ACTR)

. Netherlands Trial Register

vl WN =

Clinical trials may be listed with other registries, but these registries must meet the above-mentioned
requirements.

e The authors will be requested to provide the exact URL and unique identification number for the trial
registration at the time of submission. This information will be published in a footnote on the first page of the
article.

e Clinical trial reports should also comply with the Consolidated Standards of Reporting Trials (CONSORT) and
include a flow diagram presenting the enrollment, intervention allocation, follow-up, and data analysis with
number of subjects for each. Please also refer specifically to the CONSORT Checklist of items to include when
reporting a randomized clinical trial.

e Results posted in the same clinical trials registry in which the primary registration resides will not be considered
prior publication if they are presented in the form of a brief abstract (500 words or fewer) or a table.

—TOP—
Embargo Policy

e Please review our complete, revised embargo policy at http://newsroom.heart.org/newsmedia/embargo-
policy. The statements below include only part of our policy. Companies/corporate sponsors of
studies, news media, and AHA/ASA Scientific Statements and Guidelines Writing Committee
members should refer to the complete policy. Those with questions about Sessions embargoes should also
refer to the complete policy.

Embargo Policies for Researchers/Scientists/Spokespersons:

e Abstracts or manuscripts accepted for presentation at AHA/ASA scientific meetings or to be published in an
AHA journal may not be presented at other meetings or published in other journals prior to the embargo time
set by the AHA/ASA.

e Any researcher associated with an abstract being presented at an AHA/ASA scientific meeting or with a
manuscript being published in an AHA journal must comply with the embargo policies of the AHA/ASA.
Researchers may not distribute embargoed written or visual information (slides, manuscript, etc.) to the news
media prior to expiration of the embargo period; however, they are allowed to conduct embargoed media
interviews as long as the embargo date and time are emphasized to the news media. The researcher’s
institution may issue an embargoed release on non-late-breaking studies but they are not allowed to issue any
embargoed information on late-breaking trials being presented at AHA/ASA scientific meetings (see Embargo
Policies for Medical Institutions/Universities).

e |f the news media breaks an embargo as a result of a researcher conducting an embargoed interview or as the
result of their public relations department /agency or institution providing them with written or visual
information, the researcher risks having his study pulled from being published or presented at an AHA/ASA
scientific meeting. No individual, institution, agency or organization, other than the AHA/ASA, may distribute
written or visual media materials relating to the scientific information prior to the AHA/ASA embargo time.

e Failure to honor embargoes may also jeopardize future acceptance of studies and/or exhibition at AHA/ASA
scientific meetings or acceptance of manuscripts for publication in AHA scientific journals.

e Researchers who are co-authors of a study to be presented at an AHA/ASA news conference may attend a news
conference as guests as long as their name appears on the abstract being presented at the news conference.

Embargo Policies for Medical Institutions/Universities/Health Organizations

e Studies published in AHA/ASA journals: Universities, medical institutions and health organizations who are
involved in a study may distribute their own embargoed news releases 2 business days prior to the embargo
and authors of studies and representatives from the institution may conduct embargoed media interviews
during the embargo period. However, no one other than AHA is allowed to issue embargoed media materials
pertaining to scientific statements, guidelines or late-breaking clinical trials.

e Scientific statements and guidelines: Universities, medical institutions or health organizations are notallowed
to issue/distribute embargoed news releases or other information about AHA/ASA scientific statements or
guidelines prior to embargo.

e Late-breaking clinical trials presented at AHA/ASA scientific meetings: Universities, medical institutions or
health organizations may not issue any embargoed news releases or other information prior to the embargo.
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The embargo time for late-breaking trials is at the beginning of the plenary session at an AHA/ASA scientific
meeting. However, since AHA provides the news media with embargoed information on late-breaking clinical
trials, representatives from universities, medical institutions or health organizations may conduct embargoed
interview upon receiving media requests.

e No individual, institution, agency or organization, other than the AHA/ASA, may distribute the study’s
manuscript, abstract or presentation materials, such as slides, that include specific information about the study
prior to the AHA/ASA embargo time. Media must contact the AHA/ASA News Media relations office at 214-706-
1173 or ahamediarelations@heart.org to request manuscripts or presentation materials.

e Universities and medical institutions must alert the AHA/ASA News Media Relations Dept about their release by
providing the name of the study, the lead/first author’s name and the journal or meeting where the study is
being published or presented. AHA asks that the universities/medical institutions include the name of the AHA
journal where the study is being published or the name of the AHA’s scientific meeting where the study is being
presented in their news release. The news release along with the author information should be sent to AHA/ASA
News Media Relations Dept. at newsreleasenotifications@heart.org or call (214) 706-1173.

e Upon request, AHA/ASA may make the institution/university/organization’s embargoed news release available
in the news conference/media briefing room as well as the working newsroom for studies presented at an
AHA/ASA scientific meeting news conference or embargoed media briefing. For AHA/ASA scientific meetings,
the embargo time for a late-breaking study is the beginning of the late-breaking plenary session. For a non-
late-breaking studies, the embargo time is time of presentation or news conference, whichever comes first.

e Universities, medical institutions and health organizations who need to confirm embargo dates and times
should contact AHA/ASA News Media Relations Dept (214) 706-1173 or (SMR EMAIL).

e Universities, medical institutions and health organizations must obtain specific study information from the
researcher. AHA/ASA will only provide the embargo date and time and will not provide anyone with study
information unless the researcher contacts the AHA/ASA asking them to provide the information.

e Universities, medical institutions and health organizations whose information is being presented at an AHA/ASA
scientific meeting may not conduct any embargoed promotional media activities other than sending out an
embargoed news release and conducting individual embargoed media interviews. Promotional media activities
refer to any activity that may involve multiple news media outlets, including media briefings/news conferences,
satellite media tours, corporate receptions, investigator meetings, etc.

e At AHA Scientific Sessions, universities and medical institutions may register to have their media materials
displayed in the Industry Newsroom for a fee (see Industry Newsroom section for more information).

e If media break an embargo as a result of a university, medical institution or health organization issuing
information or conducting an interview, the AHA/ASA may enforce sanctions against the reporter/media outlet,
the researcher/scientist and university/institution/company as appropriate.

e Questions about media embargoes should be directed to Bridgette McNeill, Senior Communications Manager,
Corporate & Media Communications, AHA National Center, 7272 Greenville Avenue, Dallas, TX 75231-4596;
Tel: 214-706-1135; Email: bridgette.mcneill@heart.org.

e Although the Editorial Office will endeavor to notify authors of the anticipated publication date/time, neither the
Editorial Office nor the AHA/ASA will be responsible for any consequences of early online posting with regard to
the intellectual property rights. To safeguard their intellectual property, authors should ensure that appropriate
reports of invention and patent applications have been filed before the manuscript is accepted.

—TOP—

Permissions

e Requests for permission to reproduce figures, tables, or portions of articles originally published in Stroke can
be obtained via Rightslink (a service of the Copyright Clearance Center), not the Editorial Office. All permission
requests are now processed via the Rightslink online system. Steps for obtaining permission include:

1. On Stroke's home page, either search for the article using the Search feature or locate a copy of the
article in the online archives for which you are requesting permission.
2. Next, select the Full Text or PDF version of the article.
3. Then, locate the "Request Permissions" link in the menu on the right side of the Web page (under
"Services"). A new Web browser will open, which is Rightslink.
4. Follow the step-by-step instructions in Rightslink for requesting permission by:
a. Selecting the way the content will be used.
b. Creating an account, if one does not exist already.
c. Accepting the terms and conditions for reuse.
d. Determining method of payment.
5. Further information can be found in the Permissions and Rights Instructions
6. Note: For AHA/ASA Scientific Statements and Guidelines, permission to reprint, modify, alter, enhance,
copy, or distribute this content must be obtained from the American Heart Association. Instructions are
located at http://www.americanheart.org/presenter.jhtml?id entifier=4431 A link to the "Permission
Request Form" appears on the right side of the Web page, in the "Related Items" box.

—TOP—
Change of Authorship

Stroke does NOT allow authorship changes post-acceptance. Prior to acceptance, authorship changes are allowed
upon submission of any manuscript revision. All authorship changes must be approved by all authors via the
submission of a signed Change of Authorship form. Additionally, removal of an author requires a letter stating the
reason for removal and must be signed by the author to be removed.

—TOP—
Redundant Publication

Manuscripts submitted to Stroke should conform to “Uniform Requirements for Manuscripts Submitted to Biomedical
Journals” except as indicated otherwise in the instructions below.

Manuscripts submitted to Stroke should not contain material previously published in other publications, except as an
abstract, and must not be currently under consideration for publication in another journal. The editors of Stroke
agree with the principles of the HEART Group regarding redundant publication (Circulation. 1997;96:1. Cardiovascular
News: “HEART Group Notification Regarding Redundant Publication”). Redundant publication is publication of a paper
that overlaps substantially with one already published. When submitting a paper, authors should make a full
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statement to the editor about all submissions and previous reports that might be regarded as redundant publication
of the same or similar work. The authors should alert the editor if the work includes subjects about whom a previous
report has been published. Copies of such material should be included with the submitted paper to help the editor
decide how to handle the matter. If redundant publication is attempted without such notification, authors should
expect editorial action to be taken; at the least, rejection of the manuscript.

—TOP—
Conflict-of-Interest Policy

Original manuscripts authored or coauthored by the Editor-in-Chief and/or any of the Associate Editors are handled
by a Consulting Editor, who makes all decisions about the manuscript (including choice of referees and ultimate
acceptance or rejection). The entire process is handled confidentially. All manuscripts submitted from the Editor-in-
Chief's home institution are also handled entirely by a Consulting Editor. Manuscripts from an Associate Editor's
institution can be handled by the Editor or another Associate Editor as long as those individuals are not from the
same institution. Additionally, the Editor-in-Chief and/or Associate Editors may, from time to time, refer a
manuscript to a Consulting Editor to avoid a real or reasonably perceived conflict of interest.

Original research manuscripts authored or coauthored by a collaborator who has published with the Editor-in-Chief
within 3 years at time of submission will be handled by a Consulting or Guest Editor. Original research manuscripts
authored or coauthored by a collaborator who has published with an Associate Editor within 3 years at time of
submission cannot be handled by that Associate Editor. Coauthors on government or society-initiated guidelines and
scientific statements will not, for the purpose of this policy, be considered collaborators.

The AHA Conflict of Interest Policy contains the full conflict of interest policy.
—TOP—
Preliminary Reports

The editors discourage submission of preliminary reports that describe a standardized design and progress to date.
The editors will not consider publication of such studies unless the article describes new and innovative methodology
and/or reports data that might be used independently by other groups in planning similar studies. If a preliminary
report is submitted, authors should specify inclusion of material that meets the guidelines of this policy.

—TOP—
Disclaimer

Statements, opinions, and results of studies published in Stroke are those of the authors and do not reflect the policy
or position of the American Heart Association, and the American Heart Association provides no warranty as to their
accuracy or reliability.

—TOP—

Links to Forms and Policies

Acknowledgment Permission Form

Change of Authorship Form (PDF)

Journal Subject Codes

Open Access Frequently Asked Questions
Artwork and Table Guidelines (PDF)

AHA Disclosure & Conflict of Interest Policy (PDF)
AHA Ethical Conduct Policy (PDF)

AHA/ASA News Room: Policies and Contacts
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