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EPIGRAFE

“A persisténcia ¢ o menor caminho do éxito”.

(Charles Chaplin)



RESUMO

Objetivos: Avaliar as fungdes orofaciais e a qualidade de vida relacionada a satde bucal
(QVRSB) e suas associagdes (Estudo 1) e verificar a relacdo das fungdes orofaciais com a
maloclusdo, performance mastigatoria e paladar em criangas com fissura unilateral de ldbio e
palato (FULP) (Estudo 2). Material e Métodos: Estes estudos caso-controle foram compostos por
pacientes com FULP (selecionados no Hospital de Reabilitagio de Anomalias Craniofaciais da
Universidade de Sdo Paulo — HRAC/USP, Bauru, SP) sob o mesmo protocolo de tratamento,
pareados por género e idade com os controles (selecionados de escolas publicas de Piracicaba,
SP), totalizando 54 criangas de oito a dez anos de idade em cada grupo. O Estudo [ utilizou as

versdes em Portugués Brasileiro do Nordic Orofacial Test-Screening (NOT-S) e do Child
Perceptions Questionnaire (CPQg.19) para avaliar as fungdes orofaciais e a QVRSB,

respectivamente. O Estudo 2 avaliou a presenca e gravidade de maloclusdes dos pacientes
utilizando o Goslon Yardstick Index (GYI) e dos controles pelo Indice de Necessidade de
Tratamento Ortodontico — Componente Dentdrio (IOTN). Em ambos os grupos foi avaliada a
performance mastigatoria utilizando alimento teste artificial (Optocal) e a percepcao do
paladar utilizando quatro solu¢des liquidas (doce, salgado, amargo e azedo) em trés diferentes
concentracdes. A andlise dos dados consistiu de estatistica descritiva, testes de comparagdo e
correlagdo e andlise de regressdo linear para verificar as varidveis independents associadas
com os escores do NOT-S. Resultados: No Estudo 1, o grupo FULP apresentou maiores
escores do NOT-S (4,3 vs. 2,8, p<0,0001), isto ¢é, apresentaram mais frequentemente
disfungdes relacionadas a respiragdo, simetria/expressdo facial e fala. O grupo FULP

apresentou pouca diferenca em relacio a QVRSB do grupo controle, com maior

comprometimento do dominio bem-estar social. Na andlise de correlagdo, os escores do
CPQg.10 estiveram positivamente correlacionados com os escores do NOT-S total e entrevista

no grupo FULP. O estudo 2 verificou que mais de metade das criangas com FULP
necessitavam de cirurgia ortogndtica (escore GYI = 5), enquanto 66,7% dos controles
apresentou leve/pequena necessidade de tratamento (escore IOTN = 2), sendo que ndo houve

associacdo entre a maloclusdo e as disfungdes orofaciais. O grupo FULP apresentou pior
performance mastigatdria (maiores valores do X5( e valor de b) e menor percep¢do do sabor

salgado do que os controles. Além disso, houve correlagdo positiva entre a disfung¢do orofacial
e a performance mastigatéria no grupo FULP. Na andlise de regressdo linear multipla,
também observou-se relacdo significativa entre a disfuncdo orofacial e a performance

mastigatoria. Conclusoes: A presenca de FULP foi associada com disfungdes orofaciais,



resultando no comprometimento dos aspectos sociais do dia a dia, além de acarretar prejuizos

a oclusdo, a performance mastigatdria, percepc¢ao de paladar.

Palavras chave: crianca, fissura labial, fissura palatina, avaliacao da deficiéncia, qualidade

de vida, assimetria facial, maloclusdo, mastigacdo, paladar.



ABSTRACT

Objectives: To evaluate the orofacial functions and oral health-related quality of life
(OHRQoL) and their associations (Study 1) and to assess the relation between orofacial
functions with malocclusion, masticatory performance and taste in children with cleft lip and
palate (UCLP) (Study 2). Material and Methods: Both case-control studies were composed
by patients with UCLP (selected from the Hospital for Rehabilitation of Craniofacial
Anomalies, University of Sdo Paulo, Bauru, SP) under the same treatment protocol, matched
by gender and age with controls (selected from public schools of Piracicaba, SP), totaling 54
eight- to ten year-old children in each group. Study I used the Brazilian Portuguese versions
of the Nordic Orofacial Test-Screening (NOT-S) and the Child Perceptions Questionnaire
(CPQs.10) to evaluate orofacial functions and OHRQoL, respectively. Study 2 evaluated the
orthodontic treatment need of patients using the Goslon Yardstick Index (GYI) and controls
using the Index of Orthodontic Treatment Need — Dental Health Component (IOTN-DHC). In
both groups, masticatory performance was assessed with artificial food test (Optocal); and
taste perception using four liquid solutions (sweet, salty, bitter or acid) in three different
concentrations. Data analysis involved descriptive statistics, comparison and correlation tests
and linear regression analysis to verify the independent variables associated with NOT-S
scores. Results: In Study 1, the UCLP group had higher scores NOT-S (4.3 vs. 2.8,
P<0.0001), ie, were more often disorders related to breathing, symmetry / facial expression
and speech. The UCLP group showed little difference from QVRSB the control group, with
greater involvement of the social well-being domain. In the correlation analysis, CPQs.19
scores were positively correlated with the scores of the total NOT-S and interview UCLP
group. Study 2 The descriptive analysis showed that found that more than half of children
with Fulp needed orthognathic surgery (GYI =5 score), while 66.7% of the controls showed a
slight / small need for treatment (IOTN score = 2), no association between malocclusions and
orofacial disorders. In comparison analysis, UCLP group had higher scores NOT-S
examination, that is, more often disorders related to breathing, symmetry / facial expression
and speech. In addition, UCLP group reported greater involvement of the social welfare field
than controls. The UCLP group had worse masticatory performance (higher values X50 and
value b) and lower perception of salty taste than controls. In the correlation analysis, CPQs.19
scores were positively correlated with the scores of the total NOT-S and interview UCLP
group. In addition, there was a positive correlation between masticatory performance

impairments and the orofacial dysfunction in UCLP group. In the multiple linear regression



analysis also found a significant relationship between orofacial dysfunction and performance
mastigatoria. Conclusions: The presence of UCLP was associated with orofacial dysfunctions,
resulting in the impairment of the social aspects of everyday life, besides causing damage to
occlusion, masticatory performance, perception of taste.

Key words: child, cleft lip, cleft palate, disability evaluation, quality of life, facial

asymmetry, malocclusion, mastication, taste.
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1 INTRODUCAO

As fissuras orofaciais sdo alteracdes congénitas frequentes resultantes da falha na
fusdo dos processos medial, lateral e maxilar, que ocorre aproximadamente entre a quarta e
nona semanas de vida intrauterina (WHO, 2004). Sao condi¢des multifatoriais que envolvem
muitos fatores, como fatores étnicos e geograficos, status socioecondomico, genética e fatores
ambientais, tais como deficiéncia vitaminica de &4cido félico e vitamina B12, tabagismo,
consumo de dlcool (Waltrick-Zambuzzi et al., 2015), uso de medicamentos e exposicdo a
algumas substancias quimicas (Bilinska e Osmola, 2015). As fissuras orofaciais acometem 1
em cada 700 nascidos vivos em todo o mundo (Rodrigues et al., 2009; Martelli et al., 2012);
enquanto no Brasil a prevaléncia varia de 0,19 a 1,54 em cada 1.000 nascimentos (Martelli-
Junior et al., 2007; Rodrigues et al., 2009). Estas alteracdes orofaciais podem ser classificadas
em trés categorias, fissura isolada de 1abio, fissura de 1dbio e palato (com extensdo do ldbio
superior até o palate duro e mole) e fissura isolada de palato; acometendo um ou ambos os
lados da boca (fissura unilateral ou bilateral, respectivamente) (Farronato et al., 2014). Entre
estas, a mais frequente € fissura de labio e palato (FLP), observada em 53,4% dos pacientes
Brasileiros e predominantemente no género masculino do que no feminino (59,8% vs. 45,5%;
1,56:1) (Martelli et al., 2012). Além disso, o envolvimento unilateral da FLP é mais frequente

do que o bilateral (26,19% vs. 13,49%) em criancas Brasileiras (Martelli-Junior et al., 2007).

As fissuras unilaterais de ldbio e palato (FULP) resultam em complicagdes
anatdmicas, mais frequentemente, mordida cruzada e maloclusido esquelética de Classe III
(Paradowska-Stolarz e Kawala, 2014); e funcionais, principalmente distirbios da fala (Hortis-
Dzierzbicka et al., 2012). A gravidade das fissuras depende do tipo e da extensdo e pode
afetar o progndstico da oclusdo e os métodos necessarios para a reabilitacdo (Harila et al.,
2014). As fissuras podem ser divididas em trés grupos: fissura isoladas de labio, quando
atinge apenas o labio, com ou sem envolvimento do rebordo alveolar e asa do nariz, podendo
ser unilateral ou bilateral; fissura isolada de palato, quando atinge apenas o palato duro e/ou
mole; e fissura unilateral de ldbio e palato (FULP), quando compromete ldbio, rebordo
alveolar e palato duro e mole; e fissuras pés-forame quando atinge apenas o palato secundario
(Farronato et al., 2014). Martelli et al. (2012) encontraram 53,4% de prevaléncia de FULP

com maior frequéncia no género masculino.
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Segundo a Organiza¢do Mundial da Sadde, as FULP sdao de grande importincia
para a sadde dentdria, pois afetam as fungdes oro-buco-faciais, acarretando prejuizos
psicoldgicos e estéticos (Hunt et al., 2005). Jokovic et al. (2002) avaliaram o impacto na
qualidade de vida relacionada a saide bucal (QVRSB) de criangcas com alteracdes orofaciais e
verificaram que as fissuras labiais e/ou palatinas parecem causar impacto negativo QVRSB de
criancas de 11 a 14 anos.. Dak-Albab e Dashash (2013) encontraram impactos negativos na
QVRSB em criangas Sirias com FULP e resultados similares foram encontrados em criangas
brasileiras (Guedes et al., 2014). Além disso, enquanto alguns estudos sugerem ndo haver
diferencas na QVRSB de criangas com e sem FULP (Wogelius et al., 2009), outros relataram
pior QVRSB no grupo com FULP (Ward et al., 2013).

Atualmente, a mensuragdo da percep¢cdo de QVRSB pode ser considerada como
um componente adicional para avaliar o resultado de diferentes tratamentos de pacientes com
FULP de modo mais abrangente, considerando que a avaliacdo dos resultados frequentemente
levantam preocupacdes sobre a estética facial, a fala e prejuizos sociais (Munz et al., 2011;
Hortis-Dzierzbicka et al., 2014; Desmedt et al., 2015). Uma recente revisao de literatura com
nove artigos sobre QVRSB em criangas com FULP (Queiroz Herkrath et al., 2015), verificou
impacto negativo da FULP na QVRSB associado a recomendagdes cirurgicas, saude mental,
problemas na fala, tipo de fissura e idade. Na avaliacdo da QVRSB € importante considerar a
faixa etdria, pois as criancas e adolescentes apresentam diferentes habilidades cognitivas que
determinam o nivel de compreensdo para cada popualciao (Barbosa e Gavido, 2011). Segundo
Jokovic et al. (2004), as medidas de auto-relato em idades especificas sdo necessdrias para
adaptar diferencas no auto-conceito de criancas, compreensdo de sentimentos e habilidade de
interpretar o comportamento de outras pessoas; € em termos de desenvolvimento cognitivo,
emocional, social e de linguagem, a idade de 8 a 10 anos é homogénea. Apesar deste
conhecimento, estudos sobre os fatores relacionados 8 QVRSB em criangas com FULP ainda

SA0 escassos.

Diversos aspectos podem ser avaliados em individuos com FULP, tais como
aparéncia, fala, crescimento facial, interacdo psicossocial (Klassen et al., 2012). A QVRSB
pode estar comprometida em criancas com FULP em fun¢do das disfuncdes orofaciais que
comprometem acdes vitais como respiracdo, mastigacdo e degluticdo, postura muscular da

boca e da lingua, e ainda as bases para a interacdo social incluindo fala, comunicacdo
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emocional, expressao facial e aparéncia (Leme et al., 2013). Apesar de existirem estudos que
avaliaram a fala, as funcdes musculares e a assimetria facial em criangas com FULP (Fudalej
et al., 2012a; Hortis-Dzierzbicka et al., 2012; Barsi et al., 2013; Hortis-Dzierzbicka et al.,
2014; Kuijpers et al., 2015; van Lierde et al., 2014), ndo h4 estudos sobre o impacto das
funcdes orais na QVRSB. Além disso, ndo hd uma padronizacdo no método de coleta e

andlise dos dados relacionados as fungdes orais de criangas com FULP.

O Nordic Orofacial Test — Screening (NOT-S) é um instrumento que permite
avaliar as funcdes orofaciais de maneira abrangente, com o objetivo de identificar as dreas de
disfungdo com maior necessidade de atencdo, o qual tem sido utilizado em diversas
populacdes para investigar a prevaléncia e os fatores associados as disfuncdes orofaciais
(Bakke et al., 2011; Saeves et al., 2011; Asten et al., 2014; Bergendal et al., 2014; Amato et
al., 2015; Edvinsson e Lundqvist, 2015). O instrumento NOT-S, traduzido e validado para o
Portugués Brasileiro por Leme et al. (2011), tem a capacidade de mensurar caracteristicas
relacionadas a mastigacdo, fala, assimetria muscular, entre outras, permitindo comparagdes
mais objetivas dos resultados entre estudos (Bakke et al., 2007). Além disso, pode ser
utilizado para comparagdes com outras avaliagdes funcionais em uma mesma populacido
(Marquezin et al., 2013). O NOT-S tem demonstrado ser um método de triagem vdlido e
confidvel para avaliar disfuncdes orofaciais, e correlagdes significativas com a QVRSB tém

sido encontradas em diferentes populagdes(Leme et al., 2013; Bergendal et al., 2014).

A avaliacdo das fungdes orais em criancas com FULP € muito importante,
especialmente devido a alta prevaléncia de maloclusdes, principalmente mordida cruzada
posterior e anterior, as quais podem resultar em assimetrias faciais, alteracdes na postura de
lingua, alteracdes no padrao de degluticao e disfun¢des temporomandibulares na fase adulta
(Melink et al., 2010; Tecco e Festa, 2010). Vettore e Sousa Campos (2011) verificaram que
82,1% das criancas com FULP, com idade entre seis e 12 anos, apresentavam maloclusdes.
As cirurgias plasticas para fechamento labial e palatoplastia proporcionam melhor na estética
e funcdo, mas a cinta muscular produzida pela cirurgia pode impedir o crescimento da maxila,
resultando em mordida cruzada anterior e posterior. As maloclusdes em criancas com FULP
afetam tanto as estruturas dentofaciais quanto o desenvolvimento da relacdo vertical,
anteroposterior e transversal da oclusao (Hsieh et al., 2012; Harila et al., 2014). A avaliacao

da relacdo oclusal ajuda a selecionar os pacientes com maior necessidade e prioridade de
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tratamento ortodontico e aqueles que apresentariam maiores beneficios frente ao tratamento
(Ireland et al., 2014). Algumas maloclusdes podem comprometer a estética facial, sendo as
fissuras unilaterais frequentemente associadas a assimetria facial (Kuijpers et al., 2015),
principalmente da regido nasolabial (Fudalej et al., 2012b). Estudos prévios avaliaram o
impacto da assimetria decorrente da FULP nas funcdes orais, tais como for¢a de lingua e 14bio

(van Lierde et al., 2014), hdbitos orais (Barsi et al., 2013), respiracdo e degluti¢do (Melink et
al., 2010) e fala (Hortis-Dzierzbicka et al., 2014).

A mastigacdo é uma importante funcao do sistema estomatogndtico, desenvolvida
a partir de experiéncias aprendidas e, quando adequada proporciona estimulo para o
desenvolvimento harmdnico da maxila e mandibula (Ono et al., 1992). O alimento ¢é
submetido na cavidade bucal a uma série de processos quimicos € mecanicos, iniciado pela
trituracdo pelos dentes, diluicdo e reducdo pela saliva, resultando em um bolo alimentar que
serd deglutido e digerido (van der Bilt et al., 2010). A reducao das particulas de alimento pode
ser mensurada pela determinagcdo da capacidade individual em triturar o alimento-teste,
determinando assim a performance mastigatéria (Gavido et al., 2007). Este processo é
multifatorial e complexo, dependente de fatores como forca de mordida, atividade dos
musculos da mastigacdo e numero de dentes em oclusdo (Fontijntekamp et al., 2004). A
quantificacdo da performance mastigatéria pelo peneiramento das particulas de alimento
fragmentadas apds a trituracdo e fragmentacdo de alimento teste pela mastigacdo é um
método comprovadamente confidvel (Speksnijder et al., 2009). O uso de alimento-teste para
avaliar a performance mastigatéria é preferivel aos alimentos naturais, pois as propriedades
fisicas do primeiro apresentam menor variacdo, além do tamanho e formato das particulas
serem reproduziveis (Pocztaruk et al., 2008), minimizando a variabilidade dos resultados

finais (Gaviao et al., 2007).

A fragmenta¢do e umidificagdo do alimento € a principal fun¢cdo da mastigacao,
mas esta também envolve sensacdes relacionadas ao sabor e ao prazer em comer (Pereira et
al., 2006). Outro fator importante das funcdes orais € a sensibilidade gustativa, que é ativada
durante a fase inicial da ingestdao de particulas de alimentos, permitindo a identificacdo de
nutrientes essenciais e de compostos prejudiciais e potencialmente toxicos (Pedersen et al.,
2002). Alteracdes na sensibilidade gustativa podem acarretar em mudancas comportamentais,

a recusa de determinados alimentos os quais podem ser secos, picantes ou crocantes, € a



21

preferéncia por alimentos doces. A alteracdo na dieta pode causar problemas de ingestdao
nutricional, atrofia dos musculos mastigatérios e diminuicdo da capacidade mastigatéria
(Dusek et al., 1996). Com relacdo a fala, Whitaker et al. (2012) ndo encontraram associacao
entre 0 aumento no ciciar e a maior severidade da relacdo entre os arcos dentdrios. O impacto
de diferentes tipos de cirurgias palatinas na fala ainda ¢ um tema controverso. Ainda, a
comparacdo entre diferentes procedimentos de tratamento € limitada pela auséncia de

métodos padronizados para a coleta e andlise das func¢des orais.

O paladar € definido como a sensacdo obtida quando o alimento sélido ou liquido
€ colocado dentro da boca e € dependente das reacdes ao estimulo quimico dos receptores
gustativos e olfativos. E caracterizado pela capacidade de reconhecer o aroma, o gosto e a
sensibilidade tatil quanto a quimica de substancias que entram em contato com tais receptores
especificos (Vieira, 2010). A lingua € o principal 6rgdo responsédvel pelo paladar, devido aos
receptores presentes nas papilas gustativas provenientes principalmente dos nervos
glossofaringeo e lingual. Todavia, lesdes de ramos faringeos do nervo glossofaringeo podem
ocorrer por cirurgias em orofaringe como tonsilectomia ou uvulopalatofaringoplastia
causando prejuizos a sensacao gustativa (Bromley e Doty, 2012). As FULP sdo caracterizadas
por alteragcdo na fusdo dos processos faciais embriondrios responsdveis pela formacgao da face,
podendo acometer o ldbio, o rebordo alveolar, o palato duro e o palato mole e,
consequentemente, alteracdo na faringe e esfincter velofaringeo. Estas condi¢des podem
também comprometer as inervagdes provenientes do nervo glossofaringeo e
consequentemente na sensagao gustativa. O sabor dos alimentos € mais apreciado quando a
corrente aérea expiratoria atravessa a area olfativa nasal e quando ha bloqueio da nasofaringe
a sensibilidade gustativa fica menos acentuada. Criangas com respiragdo predominantemente
bucal apresentam reducdo da palatabilidade (Cunha et al., 2011), e 75% das criangas com
fissura unilateral apresentam respiracdo predominantemente bucal, no entanto o impacto das

FULP na percepcao gustativa ainda € desconhecido.

O tratamento de pacientes com FULP envolve uma equipe multidisciplinar,
incluindo pediatria, cirurgia bucomaxilofacial, otorrinolaringologia, prétese dentéria,
fonoaudiologia, genética, entre outros. A reabilitacdo € iniciada nos primeiros meses de vida,
perpetuando até a idade adulta. Devido a complexidade, a reabilitagdo completa dos pacientes

com FULP requer o conhecimento das altera¢des do sistema estomatognatico (Neville, 2002).
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Neste sentido, mostra-se importante avaliar os fatores que comprometem o funcionamento das
estruturas bioldgicas, especialmente aqueles relacionados as fungdes orais. Ainda, €
importante compreender as associacdes diretas das FULP com as estruturas e funcdes do
sistema estomatognatico, a fim de estimar as possibilidades de tratamento e planejar a
alocacdo de recursos para esses pacientes. De acordo com nosso conhecimento, o presente
estudo € o primeiro a avaliar a associacdo das disfunc¢des orofaciais, como resultado da FULP,
com as caracteristicas oclusais, performance mastigatéria, paladar e QVRSB em criangas de

oito a dez anos de idade com FULP.



23

2 ARTIGOS

2.1 Artigo: Orofacial functions and oral health-related quality of life in children with
unilateral cleft lip and palate: a case-control study

. . 1 . e . . 2 . . 1
Ana Bheatriz Marangoni Montes , Thais Marchini Oliveira , Maria Beatriz Duarte Gaviao ,

1
Tais de Souza Barbosa

1
Department of Pediatric Dentistry, Piracicaba Dental School, State University of Campinas,
Piracicaba/SP, Brazil

2 . . . . .
Department of Pediatric Dentistry, Bauru School of Dentistry, University of Sdo Paulo,
Bauru/SP, Brazil

E-mails:

anabheatriz @yahoo.com.br

marchini @usp.br

mbgaviao @fop.unicamp.br

tais_sb@fop.unicamp.br

Correspond with:

Prof. Tais de Souza Barbosa

Faculdade de Odontologia de Piracicaba/UNICAMP — Departamento de Odontologia Infantil
— Area de Odontopediatria

Adress: Av. Limeira 901, Piracicaba/SP, Brasil / Zip code: 13414-

903 Phone: 55 19 2106 5287 — Fax: #55-19-21065218

E-mail: tais sb@fop.unicamp.br



mailto:anabheatriz@yahoo.com.br
mailto:marchini@usp.br
mailto:mbgaviao@fop.unicamp.br
mailto:tais_sb@fop.unicamp.br
mailto:tais_sb@fop.unicamp.br
mailto:tais_sb@fop.unicamp.br

24

ABSTRACT

Aim: To evaluate the orofacial functions and oral health-related quality of life (OHRQoL) of
children with unilateral cleft lip and palate (UCLP). Material and Methods: This case-
control study was composed by patients with UCLP (selected from the Hospital for
Rehabilitation of Craniofacial Anomalies, University of Sao Paulo, Bauru, SP), matched by
gender and age with controls (selected from public schools of Piracicaba, SP), resulting in 108
eight- to ten year-old children. Orofacial functions were evaluated using the Brazilian

Portuguese version of the Nordic Orofacial Test-Screening (NOT-S). OHRQoL was assessed
using the Brazilian Portuguese version of the Child Perceptions Questionnaire (CPQg_10).

Data were analyzed using Kolmogorov-Smirnov, Chi-square/Fisher-Exact, Mann—Whitney
and Spearman’s correlation tests. Results: UCLP group had higher NOT-S total (4.3 vs. 2.8,
p<0.0001) and examination scores (2.2 vs. 0.5, p<0.0001) than controls. Dysfunctions related
to breathing, facial symmetry/expression and speech (77.8% vs. 27.8%, p<0.01) were more
frequent among UCLP patients than healthy children. UCLP group reported more negative
impacts only on social well-being domain than controls (4.4 vs. 2.7, p<0.01) in OHRQoL
assessment. There was a significant difference between the two groups in their ratings of the
extent to which their oral or orofacial condition affected their life overall, with control group
perceiving it as somewhat better than UCLP patients (48.1 vs. 20.4%; p<0.05). There was
positive correlation between global rating of oral health and NOT-S total (r=0.41, p<0.01) and
interview (r=0.38, p<0.01) scores. CPQs 1o total and all domain scores were
positively correlated with NOT-S total and interview scores, except of oral symptoms and
NOT-S total scale in UCLP group. Conclusions: The presence of UCLP was associated with
clinical signs of orofacial dysfunctions related to breathing, facial symmetry/expression and
speech. Moreover, there were few differences in the OHRQoL of UCLP patients compared
with healthy children, with negative impacts only on social well-being domain. Finally, the
more frequent reporting orofacial dysfunction, the greater the impairment of quality of life as

a result to the UCLP in this population.

Key words: child, cleft lip, cleft palate, disability evaluation, facial asymmetry quality of life.
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INTRODUCTION

Unilateral cleft lip and palate (UCLP) is the second most common birth defect and
the first craniofacial abnormality, affecting, on average, one in 575 to almost 8 in 1.000
newborns (Rodrigues et al., 2009; Matthews et al., 2015). UCLP can results in occlusal and
anatomical alterations, most frequently crossbite and skeletal class III malocclusion
(Paradowska-Stolarz e Kawala, 2014), and also seems to impact negatively the oral health-
related quality of life (OHRQoL) of the patients (Jokovic et al., 2004). Although
demographic, socioeconomic, behavioral and psychosocial factors have been linked to
OHRQoL, there is no agreement on the predictors in general and specific populations
(Queiroz Herkrath et al., 2015). Previous studies found worse OHRQoL among Syrian (Dak-
Albab e Dashash, 2013) and Brazilian children with UCLP (Guedes et al., 2014). Moreover,
while some studies suggest no differences on OHRQoL scores between children with or
without UCLP (Wogelius et al., 2009), others report found lower negative impacts among
UCLP patients (Ward et al., 2013).

Actually, the perceived OHRQoL measures may be considered as an additional
component to evaluate treatment of UCLP patients in a more comprehensive way, considering
that the assessment of outcomes frequently raise concerns about facial appearance, speech and
social impairments (Desmedt et al., 2015). In a recent systematic review and meta-analysis,
the presence of UCLP negatively affected the HRQoL of children and adults, mainly on
psychological health and vitality dimensions (Queiroz Herkrath et al., 2015). On the other
hand, no significant differences were found considering oral health and oral conditions of the
children in the evaluated studies. These results could be explained by the wide range of age,
which may blended the different perceptions of OHRQoL among childhood and adolescence
(Barbosa e Gavido, 2008). Aged-specific self-report measures were required to adapt
differences in children’s self-concept, understanding feelings and ability to interpret other
people’s behavior, and in terms of cognitive, emotional, social and language development, the
age group of 8 to 10 years is homogeneous (Jokovic et al., 2004). Despite this knowledge,
there is a lack of studies about factors associated with the perception of OHRQoL related to

UCLP.

There are a number of distinct domains of OHRQoL measures involved in UCLP

children, such as appearance, speech, facial growth and psychosocial interaction (Klassen et
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al., 2012). In Leme et al. (2013) study, the presence of orofacial dysfunctions was associated
with worse OHRQoL in healthy children, suggesting that oral and craniofacial diseases or
disabilities may contribute to the compromise of vital actions (e.g., breathing, chewing and
swallowing), muscle posture (e.g., mouth and tongue posture) and further the groundwork for
social interaction, including speech, emotional communication, facial expression and
appearance. Notwithstanding, while there are studies evaluating speech, muscle functions and
facial asymmetry of children with UCLP (Barsi et al., 2013; Fudalej et al., 2012; Hortis-
Dzierzbicka et al., 2012; van Lierde et al., 2014; Kuijpers et al., 2015), there is no study
correlating oral functions with impacts on OHRQoL. Considering the high prevalence of
malocclusions, mainly posterior crossbite, among children with UCLP, which can result in
facial asymmetry, tongue posture, swallowing pattern and temporomandibular disorders in
adulthood (Melink et al., 2010; Tecco e Festa, 2010), it is necessary to evaluate the orofacial

functions of these patients as well as their correlations with OHRQoL.

Therefore, the present study aimed to evaluate the orofacial functions and

OHRQOoL of eight- to ten-yr-old children with UCLP.
MATERIAL AND METHODS

Ethical approval was obtained from the Human Research Ethics Committee of the
Hospital for Rehabilitation of Craniofacial Anomalies (HRAC), University of Sdo Paulo
(USP), Bauru, SP, Brazil (protocol n. 318.871/2013). Participants and their parents were
informed about the examination procedures and assured of the confidentiality of the collected

information. Only those who signed the informed consent form were included in the study.
Study Design and Sample Characteristics

A case-control study was carried out among children aged 8 to 10 years enrolled
at HRAC/USP diagnosed with unilateral cleft lip and palate (UCLP group) and at public
schools in the city of Piracicaba, SP, Brazil (control group). Data collection was conducted
from July 2013 to November 2014. This case-control study was composed by 108 children

matched by gender and age, resulting in 54 matched pairs.

The exclusion criteria for UCLP children were tooth decay (n=38), current use of
orthodontic appliance (n=74), syndromes associated with cleft lip and palate (e.g., Treacher

Collins, Van der Woude, Pierre Robin, Apert and others) (n=14) (Set6-Salvia e Stanier, 2014)
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and missed consultation (n=41); and for healthy children were tooth decay and current use of

orthodontic appliance.
Orofacial Functions

Orofacial functions were evaluated using the Brazilian Portuguese version (Leme
et al., 2013) of the Nordic Orofacial Test-Screening (NOT-S) protocol (Bakke et al., 2007).
This protocol consists of a structured interview and a clinical examination, each part with six
domains. In the interview, the following functions are assessed: (I) sensory function, (II)
breathing, (III) habits, (IV) chewing and swallowing, (V) drooling and (IV) dryness of the
mouth. In the examination, the following functions are assessed: (1) face at rest, (2) nose
breathing, (3) facial expression, (4) masticatory muscle and jaw function, (5) oral motor
function and (6) speech. Each domain contains one to five items, reflecting the complexity of
the specific function. NOT-S was applied individually by the same trained researcher
(ABMM), in a vacant room, with the child seated in an upright position. The NOT-S
interview was held by asking the questions in the screening form. To assess orofacial
dysfunction in the clinical examination, the subjects were requested to carry out tasks for each
item in conjunction with the illustrated manual. Each item has criteria for the respective
function. An answer of YES or a task that met the criteria for impaired function resulted in a
score of 1, indicating a dysfunction in the scored domain. An answer of NO or a task that did
not meet the criteria resulted in a score of 0 (zero). The total score was the sum of the score
for each domain, ranging from O to 12. The higher the score, the worse the orofacial

dysfunction.
Oral Health-Related Quality of Life

The impact of oral conditions on the OHRQoL of children was evaluated using
the Brazilian Portuguese version (Barbosa et al., 2009) of the CPQg_1y (Jokovic et al., 2004).

It is a self-completed questionnaire with 25 items grouped into four domains: oral symptoms,
functional limitations, emotional well-being and social well-being. A likert-type scale was
used with response options of “Never” = 0; “Once or twice” = 1; “Sometimes” = 2; “Often” =
3; and “Very often” = 4. The recall period was four weeks. Items were grouped into four
domains: oral symptoms, functional limitations, emotional well-being and social well-being.
Children were also asked to give overall or global assessments of their oral health and the

extent to which the oral or oro-facial condition affected their overall well-being. These
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questions preceded the multi-item scales in the questionnaire. A four-point response format,
ranging from “Very good” = 0 to “Poor”= 4 and from “Not at all” = 0 to “A lot” = 3, was
offered for these ratings. The minimum possible score is zero and the maximum possible

score is 100. A high score indicated more negative impacts on OHRQoL.
Statistical Analysis

Statistical analysis was performed using SPSS 22.0 (SPSS Inc., Chicago, IL,
USA) and BioEstat 5.0 (Mamiraud, Belém, PA, Brazil) with a 5% significance level. Data

normality was assessed using the Kolmogorov-Smirnov test. Differences in NOT-S and
CPQg.10 scores between UCLP and control groups were evaluated by means of Mann-
Whitney test. The distribution of NOT-S domain scores and responses to global ratings of

CPQg.1¢ for each group was assessed by Chi-squared or Fisher-Exact tests. The correlation

between NOT-S and CPQg.1g scores for UCLP group was evaluated by Spearman’s

correlation test.
RESULTS

Table 1 shows the comparison of the NOT-S scores between groups. UCLP group
had higher NOT-S total (4.3 vs. 2.8, p<0.0001) and examination (2.2 vs. 0.5, p<0.0001) scores

than controls.

Table 1. Comparison of the NOT-S scores between groups.

UCLP group Control group

Mean (SD) Mean (SD) P
Total scale [0-12] 4.3 (1.5) 2.2 (1.7) <0.0001
Interview [0-6] 1.6 (1.2) 1.7 (1.3) 0.474
Examination [0-6] 2.8 (0.9) 0.5 (0.7) <0.0001

NOT-S, nordic orofacial test-screening; UCLP, unilateral cleft lip and palate; SD, standard

deviation

Values in square brackets indicate range of possible
scores *P-value obtained from Mann-Whitney test
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The distribution of NOT-S domains for each group is presented on Table 2.
Children with UCLP reported more dysfunctions related to breathing than controls (29.6% vs
7.4%, p<0.05). All reports are related to snoring when sleeping. Clinical dysfunctions related
to face at rest (100% vs. 13%; p<0.0001), facial expression (63% vs 22.2%, p<0.01) and
speech (77.8% vs. 27.8%, p<0.01) were more frequent among UCLP patients than healthy
children. Asymmetry (100%) and deviant lip position (63%) are the most frequent
dysfunctions clinically diagnosed in patients when face at rest. More than half of patients
(57.4%) cannot pout and round the lips symmetrically (facial expression domain) and 74.1%

presented uncleared speech with one or more indistinct sounds or abnormal nasality.

Table 2. Distribution [n (%)] of the NOT-S domains by groups.

NOT-S domains UCLP group Control group P-value
Interview

(D Sensory function 4(7.4) 509.3) 1.000b
(IT) Breathing 16(29.6) 4(7.4) 0.025*
(IIT) Habits 17(31.5) 35(64.8) 0.058*
(IV) Chewing and swallowing 38(70.4) 34(63.0) 0.831*%
(V) Drooling 2(3.7) 2(3.7) 1.000b
(VI) Dry mouth 7 (13.0) 12(22.2) 0418
Examination

(1) Face at rest 54 (100.0) 7 (13.0) <0.0001°
(2) Nose breathing 0(0.0) 2(3.7) 0.495"
(3) Facial expression 34(63.0) 12(22.2) 0.010*
(4) Masticatory muscle and jaw function 15(27.8) 6(11.1) 0.118%
(5) Oral motor function 4(7.4) 6(11.1) 0.741b
(6) Speech 42(77.8) 15(27.8) 0.005*

NOT-S, nordic orofacial test-screening; UCLP, unilateral cleft lip and

a_. . b._. .
palate Chi-squared test, Fisher-Exact test (comparison between groups)
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Table 3 shows the comparison of CPQg ;o scores between groups. The mean
overall score for UCLP and controls were 17.2 and 24.1, respectively. Both were small,
compared with the possible maximum score of 100. There was significant difference between
the groups for the social well-being domain, with UCLP patients reporting, on average, more
negative impacts than controls (4.4 vs. 2.7, p<0.01). However the effect size of 0.42 was only
moderate and indicated that the difference between groups was small in relation to the
variability within the sample as a whole. Of the 10 items of social well-being domain, two
were more frequently reported by UCLP group than controls: being teased (0.9 vs. 0.2;
p<0.01) or asked (1.4 vs. 0.3; p<0.001) by other children.

Table 3. Comparison of CPQg_1¢ overall and domain scores between groups.

Range of UCLP group Control group

possible scores  Mean (SD) Mean (SD) P:
Overall scale 0-100 17.2(13.0) 24.1(20.7)  0.077
Oral symptoms 0-20 6.0(2.8) 5.2(3.8) 0.239
Functional limitations 0-20 3.7(3.5) 2.4(2.7) 0.060
Emotional well-being 0-20 3.1(3.7) 3.2(3.7) 0.798
Social well-being 0-40 4.4(5.1) 27(42)  0.010

CPQ, child perceptions questionnaire; UCLP, unilateral cleft lip and palate; SD, standard

deviation

*P-value obtained from Mann-Whitney test
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Table 4 shows the distribution of the responses to the global ratings of CPQs.jo in
both groups. There was no difference between the two groups in their global ratings of oral
health. The majority of UCLP and control groups reported that the health of their teeth and
mouth was O.K (37%) or very good (57.4%), respectively. There was a significant difference
between the two groups in their ratings of the extent to which their oral or orofacial condition
affected their life overall, with control group perceiving it as somewhat better than UCLP
patients (48.1 vs. 20.4%; p<0.05). The majority in UCLP and controls groups reported that
their condition had little (40.7%) or no effect (48.1%) on their life overall.

Table 4. Distribution [n (%)] of responses to global ratings by groups.

UCLP group Control group P

When you think about your teeth or mouth, would you say that they are:

Very good 16(29.6) 31(57.4) 0.097%

Good 16(29.6) 12(22.2) 0.644*

O.K. 20(37.0) 10(18.5) 0.157%

Poor 2(3.7) 1(1.9) 1.000°
How much do your teeth or mouth bother you in your everyday life?

Not at all 11(20.4) 26 (48.1) 0.050*

A little bit 22(40.7) 15(27.8) 0.421°

Some 19(35.2) 13(24.1) 0.464*

A lot 2(3.7) 0(0.0) 0.496"

UCLP, unilateral cleft lip and palate

a_. . b._. .
Chi-squared test, Fisher-Exact test (comparison between groups)
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Correlation between NOT-S and CPQgs.j¢ scores for UCLP group was shown on
Table 5. There was positive correlation between global rating of oral health and NOT-S total
(r=0.41, p<0.01) and interview (r=0.38, p<0.01) scores. CPQg o total and all domain scores
were positively correlated with NOT-S total and interview scores, except of oral symptoms of

CPQs.190 and NOT-S total scale.

Table 5. Correlation between NOT-S and CPQg_q( scores for UCLP group (n=54).
NOT-S scores

CPQg.1¢ scores Total scale Interview Examination
Overall scale 038 047 0.02
ek
Oral symptoms 0.25 0.35 -0.05
ek ek
Functional limitations  0.35 0.47 -0.02
ek ek
Emotional well-being  0.37 0.38 0.11
& ek
Social well-being 0.29 0.35 0.02

NOT-S, nordic orofacial test-screening; CPQ, child perceptions questionnaire; UCLP,
unilateral cleft lip and palate

*p<0.05; **p<0.01; ***p<0.0001 (Spearman correlation test)

DISCUSSION

This study was undertaken to evaluate the orofacial functions and OHRQoL (and
their associations) in 54 UCLP patients, matched by gender (3=57.41%) and age (9.07+0.80
yrs-old) with healthy scholars, using NOT-S and CPQg.;p measures, respectively. Previous
studies had indicated that these measures were able to discriminate between children with
different oral conditions, including UCLP (only for CPQs.10), and severities (Barbosa e
Gavido, 2008; Leme et al., 2013); however this is the first study evaluating both constructs

using a case control design in UCLP children. Both of the hypotheses tested were confirmed.

That is, children with UCLP had higher scores on the NOT-S and CPQ than
controls, indicating poorer orofacial functions and worse OHRQoL. Further, the scores of
both measures were correlated, suggesting that the more frequent orofacial dysfunction, the
greater the impairment of quality of life in these patients. These findings are better discussed

below.
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UCLP group had, on average, higher NOT-S total and examination scores than
controls, suggesting more clinical signs of orofacial dysfunctions in the former, especially
related to (1) face at rest (100% vs. 13%), (3) facial expression (63% vs. 22.2%) and (6)
speech (77.8% vs. 27.8%). In relation to (1) face at rest domain, all children with UCLP had
skeletal and/or soft tissue asymmetry, while 63% had deviant lip position in opening mouth.
Nasolabial asymmetry is a common finding in UCLP patients and previous studies, using
various methods to evaluate facial morphology, have shown that the cleft and non-cleft sides
of the face differ (Fudalej et al., 2012). Analyzing the results of 3D stereophotogrammetry for
assessment of absolute asymmetry and asymmetry in specific regions of the face, Kuijpers et
al. (2015) observed more facial asymmetry in children with unilateral UCLP, especially in the
nasolabial area, when compared with healthy children. These authors also suggested that the
anatomical defect of the facial skeleton plays a major role in the asymmetry of the face and

treatment of the anatomical defect may improve asymmetry.

In relation to (3) facial expression domain, the majority of UCLP patients cannot
pout and round the lips symmetrically. This is contrary to van Lierde et al. (2014) findings
which found normal lip strength in children with unilateral UCLP. The subjects were
instructed to protrude the lips and to push and squeeze the lips around the wooden tongue
blades with maximum effort. These authors also found normal anterior tongue elevation
strength and tongue endurance in children with unilateral UCLP. The tongue elevation
strength is related to the action of the anterior portion of the genioglossus muscle which draws
the root of the tongue anteriorly to exit the oral cavity or to press the apex on the alveolar
ridge or teeth (van Lierde et al., 2014). The palatal cleft has a major impact on physiology and
has functional consequences, the tongue rises higher than usual during elevation of the aero-
digestive tract, which represents the first phase of deglutition (van Lierde et al., 2014).
However the comparison between the present findings and the above mentioned study should
be interpreted with caution because they used different instruments: a screening instrument
for clinical examination of orofacial dysfunction (NOT-S) and a hand-held device that
measures the amount of pressure of lip strength, tongue elevation strength and tongue
endurance on a small pliable air-filled bulb (Iowa Oral Performance Instrument — IOPI),

respectively.

In relation to (6) speech domain, 74.1% presented uncleared speech with one or

more indistinct sounds or abnormal nasality. Speech and voice specialists state that because of
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the anatomical constraints present in UCLP infants, even the earliest attempts at vocalisation
in the second and third months of life in these children are different from in infants without a
cleft defect (O'Gara et al., 1994). At about 6 months of age, a child without the defect starts to
produce its first frontal consonants, whereas the structural deformity in a child with UCLP
makes such a task impossible, and may give rise to glottal or pharyngeal articulations. Thus,
in children born with orofacial clefts, normal anatomical conditions should be reconstructed
in infancy to allow correct kinaesthetic patterns to develop, before compensatory articulations
become incorporated into the speech system. In a recently published paper, 54% of the 10-
year-old children with complete unilateral cleft lip and palate subjected to one-stage lip and
palate repair were rated as having entirely normal speech because of a high incidence of
anterior palatal fistulas and fistula-related speech disturbances (Hortis-Dzierzbicka et al.,

2012).

Moreover, one third of UCLP patients reported abnormal breathing in contrast
with only 7.4% of controls. All reports were related to snoring when sleeping. Children with
UCLP have a higher incidence of obstructive sleep apnea (OSA) (Tan et al., 2015), which is
characterized by prolonged partial upper airway obstruction and/or intermittent complete
obstruction that disrupts both normal ventilation during sleep and normal neurophysiological
sleep patterns (Marcus et al., 2012). The size of their pharyngeal airways has been shown to
be smaller, and their craniofacial dimensions differ from those of healthy controls (Rose et al.,
2003). The oropharyngeal musculature is also disrupted by the cleft, which impacts on speech
and swallow, as well as adversely affects the maintenance of airway patency, particularly
during sleep. Silvestre et al. (2014) screened 489 patients with UCLP for OSA by asking them
to complete the Pediatric Sleep Questionnaire (PSQ), and in this series, 14.7% of the
respondents screened positive. Limitations of the present and the above mentioned studies are

that these are questionnaire based without polysomnography confirmation.

Analysis of scores derived from the CPQs_j¢ indicated that the OHRQoL of UCLP
patients was not markedly different from that of the healthy children. Although the difference
in social well-being domain was statistically significant, the effect size suggested that the
magnitude of the difference in mean score for the two groups was moderate in relation to the
variability among the study participants as a whole. Moreover, the mean difference between
the groups was only 1.7 on a scale that could range from 0O to 40. Ward et al. (2013) found

lower OHRQoL for the social-emotional well-being and functional well-being subscales
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among children with orofacial clefts compared with controls. Broder and Wilson-Genderson
(2007) reported that craniofacial patients had greater negative impacts on social-emotional
well-being and school environment than general pediatric or orthodontic patients. However
the comparison between the present findings and the above mentioned studies should be
interpreted with caution because the latter used another OHRQoL questionnaire (Child Oral
Health Impact Profile — COHIP). In contrast, previous studies using CPQ found no
statistically significant difference between eight- to ten-year-old children with UCLP and
children with dental caries (Jokovic et al., 2004) and healthy groups (Wogelius et al., 2009) or
found few differences in the OHRQoL of children aged 11 to 14 years with orofacial
conditions, compared with children with dental caries. Accordingly, a small difference in the
impact on social well-being domain (effect size=0.42) (Cohen, 1988) reported by UCLP
patients and controls can be attributed to the high quality of clinical and psychosocial care
provided to the former by The Hospital for Rehabilitation of Craniofacial Anomalies
treatment teams continuously from their birth throughout childhood. The lack of a marked
difference in overall and other domains of CPQg_j is also consistent with the contemporary
models of disease/disorder and its consequences. The model by Wilson and Cleary (1995)
indicates that health outcomes experienced by an individual are not determined only by the
nature and severity of the disease/disorder, but also by the personal and environmental

characteristics.

Moreover, evidence that the higher scores of CPQs.jp in UCLP group may not be
that important is to be found in the responses to the two global items. Overall, UCLP patients
rated the health of their teeth and mouth similar to controls and frequently reported that their
condition had little effect on their life overall (40.7%). This leads to the conclusion that
although UCLP group may encounter more challenges in daily life, their overall quality of life
is no different from that of healthy children. This confirms the results of an earlier study that
used CPQj;.14 to measure the outcomes of orofacial conditions and dental caries in children
aged 11 to 14 years (Locker et al., 2005). The OHRQoL of the participants with cleft lip
and/or palate was similar to that with dental decay. The present and above mentioned findings
are consistent with the observation by Strauss (2001), in a literature review, that, although
appearance and speech may remain problematic for some people with orofacial conditions,

the majority are “productive, contributing, happy, satisfied individuals.”

Correlation analysis between NOT-S and CPQg o scores indicated a greater
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impairment of quality of life as a result to the orofacial dysfunctions in UCLP group.
However, this is preliminary evidence that suggests an association between these constructs in
children with UCLP. Leme et al. (2013) found significant correlations between NOT-S and
CPQ scores in eight- to fourteen-yr-old children with oral habits (more frequently nail biting,
followed by lip biting/sucking and cheek biting). Barsi et al. (2013) confirmed the influence
of UCLP on the prevalence of oral habits, with lower prevalence of pacifier sucking for
children with UCLP and higher prevalence for all other habits, which agreed with the
postoperative counseling to remove the pacifier sucking habit when the child is submitted to
palatoplasty, possibly representing a substitution of habits. Moreover, the pressure applied on
the oral cavity muscles during sucking habits interferes with the repair of cleft lip and palate
(Satyaprasad, 2009). However, when interpreting the present findings it is important to
consider that significant associations were observed only for NOT-S interview scores. In
other words, there is no clinical evidence to suggest that individuals with more orofacial
dysfunctions (high NOT-S examination score) will necessarily reported that their condition

had a lot of impact on their life overall.

The strenght of this study was the sample size calculation, as this is an essential
item to reduce the probability of error (Martinez-Mesa et al., 2014), and matching controls by
age and gender, which allowed the homogeneous distribution of these variables in the groups.
Another strength of this investigation was the use of the standardized questionnaires and also
the standardized assessment of the oral conditions by calibrated/trained examiner. On the
other hand, it is also important to recognize the limitations of the work performed in terms of
the methodology and analytic strategies used. The lack of temporality limited the confidence
in establishing the direction of associations. Notwithstanding, cross-sectional investigations
are important tools to identify risk indicators to be included in further longitudinal
assessments. So, further research is needed to better explain the link between orofacial

dysfunctions and OHRQoL in UCLP patients.
CONCLUSIONS

The presence of UCLP was associated with clinical signs of orofacial
dysfunctions related to breathing, facial symmetry/expression and speech. Moreover, there
were few differences in the OHRQoL of UCLP patients compared with healthy children, with
negative impacts only on social well-being domain related to OHRQoL. Finally, the more

frequent reporting orofacial dysfunction, the greater the impairment of quality of life as a
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result to the UCLP in this population.
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dysfunctions in children with unilateral cleft lip and palate: a case-control study
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ABSTRACT

Aim: To assess the malocclusion differences between UCLP and healthy children and the
associations between orofacial dysfunctions with malocclusion, masticatory performance and
taste in children with and without unilateral cleft lip and palate (UCLP). Material and
Methods: A patient-based, matched, case-control study was conducted involving 108
children aged 8-10 years enrolled at the selected from the Hospital for Rehabilitation of
Craniofacial Anomalies, University of Sdo Paulo, Bauru, SP and public schools of Piracicaba,
SP. The case (children with UCLP) and control (healthy children) groups were matched for
age and gender at a 1:1 ratio. Orofacial dysfunctions were evaluated using the Brazilian
Portuguese version of the Nordic Orofacial Test-Screening (NOT-S). The Goslon Yardstick
Index (GYI) and the Index of Orthodontic Treatment Need — Dental Health Component
(IOTN-DHC) were used for orthodontic treatment need of patients and controls, respectively.

Masticatory performance was assessed by the individual’s ability to comminute a chewable
test material in order to determine median particle size (X5() and distribution of particles in

different sieves (b value). Taste perception was evaluated using four liquid solutions (sweet,
salty, bitter or acid) in three different concentrations. Data analysis involved descriptive
statistics, correlation test and linear regression analysis to verify the independent variables
associated with NOT-S scores. Results: More than half of UCLP children needed orthodontic
surgery (53.7%; p<0.0001), while 66.7% of controls had slight treatment need (p<0.0001).

UCLP group presented higher median particle size (X50=5.0 vs. 4.2, p<0.0001) and needed

more chewing cycles to comminute the artificial test into particles smaller than the median
(b=5.8 vs. 3.0, p<0.0001) than controls. UCLP group also had less perception of salty flavour
than their counterparts (2.2 vs. 2.5, p<0.05). There was positive correlation between b value
and NOT-S examination score (r=0.49, p<0.0001) for UCLP children. In multiple linear
regression, a significant interrelationship was observed between NOT-S examination score
and b value ($=2.59, p<0.05). Conclusions: UCLP children had worst malocclusion than
healthy children and negative impact on masticatory performance and alteration in taste

perception, with the former being also associated with more orofacial dysfunctions.

Key words: child, cleft lip, cleft palate, disability evaluation, malocclusion, mastication,

taste.
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INTRODUCTION

Orofacial clefts are one of the most common congenital facial anomalies that
result from a failed fusion of the medial, lateral and maxillary processes, which should occur
from the 4th to the 9th week of intrauterine life, approximately (WHO, 2004). The prevalence
of orofacial clefts was approximately 1 per 700 live births worldwide (Rodrigues et al., 2009;
Martelli et al., 2012); while in Brazil prevalence ranges from 0.19 to 1.54:1,000 live births
(Martelli-Junior et al., 2007; Rodrigues et al., 2009). Orofacial clefts can be classified into
three categories: isolated cleft lip, cleft lip and palate (extended from the upper lip to the hard
or soft palate) and isolate cleft palate; and can occur on one or both sides of the mouth
(unilateral or bilateral clefts, respectively) (Farronato et al., 2014). Among these, the more
frequent was cleft lip and palate (CLP), observed in 53.4% of Brazilian patients and
predominantly in males than females (59.8% vs. 45.5%; 1.56:1) (Martelli et al., 2012).
Moreover, unilateral involvement of CLP is more frequent than the bilateral involvement

(26.19% vs. 13.49%) in Brazilian children (Martelli-Junior et al., 2007).

Unilateral CLP (UCLP) can results in morphological and functional disorders,
such as malocclusions (Paradowska-Stolarz e Kawala, 2014) and speech disturbances (Hortis-
Dzierzbicka et al., 2014), respectively. The severity and type of UCLP both affect the
prognosis of the occlusion and methods required for rehabilitation (Harila et al., 2014).
Martelli et al. (2012) found a prevalence of 53.4% of cleft lip and palate, with higher
frequency among males. Malocclusions associated with UCLP may compromise the growth
of dentofacial structures and the development of the vertical, anteroposterior and transversal
occlusal relationships (Harila et al., 2014). It is important to assess the dental arch relationship
and predict the outcome of the treatment in order to prioritize treatment to those most in need
and likely to benefit from orthodontic treatment (Ireland et al., 2014). Several malocclusions
affect facial appearance and it is well known that unilateral clefts show more facial
asymmetry (Kuijpers et al., 2015), especially nasolabial asymmetry (Fudalej et al., 2012).
Previous studies were conducted to check if UCLP can affect oral functions, no difference
was observed in oral strength of patients vs. controls (van Lierde et al., 2014), but more oral
habits (Barsi et al., 2013) and impairment on breathing, swallowing (Tan et al., 2015) and

speeching (Hortis-Dzierzbicka et al., 2014) was found among cleft children.

Mastication is a developmental function which matures as a result of learning
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experiences; if adequate, it stimulates and provides proper function for the normal
development of the maxilla and mandible. In the oral cavity, food is subjected to several
mechanical and chemical processes. The food is fractured by the teeth, diluted and broken
down by saliva, forming a bolus to finally be swallowed (van der Bilt et al., 2010). As
mastication reduces the food size and prepares it for swallowing and digestion, its
performance can be measured by determining the individual capacity to comminute a test
food (Gavido et al., 2007). Sieving of fragmented food particles has proven to be a reliable
method for quantifying masticatory performance after grinding and pulverising a test food
(Speksnijder et al., 2009). Chewable test materials may be preferred to natural foods for
measuring masticatory performance because of their physical properties, and more
reproducible particle size and shape (Gaviado et al., 2007). Another important determinant of
oral functions is the sense of taste, which is activated during the initial stage of ingestion of
food particles allowing for identification of essential nutrients and of harmful and potentially
toxic compounds (Gavido et al., 2007). Altered taste sensations may lead to behavioral
changes avoiding certain foods that are dry, spicy or crunchy and develop a preference for
sweet food stuffs. Altered diet may lead to nutritional intake problems, atrophy of the
masticatory muscles and decreased masticatory ability (Dusek et al., 1996). However, the
importance of understanding the direct consequences of UCLP in the masticatory and

gustatory functions of the stomatognathic system is still poorly explored and studied.

The treatment of patients with UCLP involves a multidisciplinary team approach
including pediatrics, oral and maxillofacial surgery, otolaryngology, prosthodontics, speech
therapy, genetics, and others. Rehabilitation is initiated in the first months of life and is
continued until adult age. Because of its complexity, the treatment of UCLP requires
knowledge of the alterations of the stomatognathic system of these subjects for complete
rehabilitation (Neville, 2002). Considering the above information, it is relevant to analyse
factors that can affect the operation of biological structures, especially those related to
physiological oral functions in these patients. It is important to understand the direct
associations of UCLP with the structures and functions of the stomatognathic system in order
to estimate treatment possibilities and plan the allocation of resources for these patients.
According to our knowledge, the present study is the first to examine the effects of orofacial
dysfunctions as a result of UCLP on mastication and taste, and thus, the purpose was to
evaluate the associations between orofacial dysfunctions with malocclusion, masticatory

performance and taste in eight- to ten-yr-old children with UCLP compared to children
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without orofacial clefts.
MATERIAL AND METHODS

Ethical approval was obtained from the Human Research Ethics Committee of the
Hospital for Rehabilitation of Craniofacial Anomalies (HRAC), University of Sdo Paulo
(USP), Bauru, SP, Brazil (protocol n. 318.871/2013). Participants and their parents were
informed about the examination procedures and assured of the confidentiality of the collected

information. Only those who signed the informed consent form were included in the study.
Study Design and Sample Characteristics

A case-control study was carried out among children aged 8 to 10 years enrolled
at HRAC/USP diagnosed with unilateral cleft lip and palate (UCLP group) under the same
treatment protocol and at public schools in the city of Piracicaba, SP, Brazil (control group).
Data collection was conducted from July 2013 to November 2014. This case-control study

was composed by 108 children matched by gender and age, resulting in 54 matched pairs.

The exclusion criteria were tooth decay (n=38), current use of orthodontic
appliance (n=74), syndromes associated with cleft lip and palate (e.g., Treacher Collins, Van
der Woude, Pierre Robin, Apert and others) (n=14) (Set6-Salvia e Stanier, 2014) and missed

consultation (n=41).
Outcome Variable

The outcome variable was orofacial functions as measured by the Brazilian
Portuguese version (Leme et al., 2013) of the Nordic Orofacial Test-Screening (NOT-S)
protocol (Bakke et al., 2007). This protocol consists of a structured interview and a clinical
examination, each part with six domains. In the interview, the following functions are
assessed: (I) sensory function, (II) breathing, (III) habits, (IV) chewing and swallowing, (V)
drooling and (IV) dryness of the mouth. In the examination, the following functions are
assessed: (1) face at rest, (2) nose breathing, (3) facial expression, (4) masticatory muscle and
jaw function, (5) oral motor function and (6) speech. Each domain contains one to five items,
reflecting the complexity of the specific function. NOT-S was applied individually by the
same trained researcher (ABMM), in a vacant room, with the child seated in an upright
position. The NOT-S interview was held by asking the questions in the screening form. To

assess orofacial dysfunction in the clinical examination, the subjects were requested to carry



46

out tasks for each item in conjunction with the illustrated manual. Each item has criteria for
the respective function. An answer of YES or a task that met the criteria for impaired function
resulted in a score of 1, indicating a dysfunction in the scored domain. An answer of NO or a
task that did not meet the criteria resulted in a score of 0 (zero). The total score was the sum
of the score for each domain, ranging from O to 12. The higher the score the worse the

orofacial dysfunction.
Independent Variables
Orthodontic Treatment Need

Regarding UCLP group, the dental arch relationships were assessed and the casts
ranked using the Goslon Yardstick Index (Mars et al., 1987) by the orthodontic professionals
at HRAC-USP, and the information was obtained in prontuario. According to this method, the
clinical features considered most important in characterising malocclusion in the early
permanent dentition stages of children with clefts are the anteroposterior arch relationship, the
vertical labial segment relationship and the transverse relationship. The models were allocated
to five categories according to the method: 1 = Excellent, 2 = Good, 3 = Fair, 4 = Poor, 5 =
Very poor outcome. Group 1 and 2 have occlusions that require simple or no orthodontic
treatment, group 3 requires complex orthodontic treatment, but a good result can be
anticipated. Patients in group 4 are at the limits of orthodontic treatment without orthognatic
surgery to correct skeletal malocclusion, and 5 would need orthognatic surgery to correct the

skeletal relationship.

The occlusion of control group was evaluated by the Index of Orthodontic
Treatment Need — Dental Health Component (IOTN-DHC) (Ugiincii e Ertugay, 2001) by one
calibrated researcher (n=17 students; Intraclass correlation coefficient — ICC = 0.78;
indicating substantial agreement) (Kramer e Feinstein, 1981). The DHC was examined using
a millimetre probe, and the occlusal characteristics of a malocclusion that harm the teeth and
adjacent structures were recorded. There are five levels, ranging from Degree 1 (there is no
need for treatment) up to Degree 5 (there is a great need for treatment).In UCLP the IOTN-
DHC were degree 5, the Goslon Yardistck Index was used to dicern the severity of

malocclusion in this children.
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Masticatory Performance

Masticatory performance was assessed by the determination of the individual
capacity of fragmentation of an artificial food denominated Optosil Silicona (Slagter et al.,
1993). The components were blended and placed in metal moulds with cubic compartments
measuring 5.6 mm, under mechanical pressure. The subjects received 17 cubes (3.6 g), which
were chewed for 20 mastication cycles, visually monitored by the examiner. The fragmented
particles were then expelled from the oral cavity into recipients with plastic sieves covered
with a paper filter. The remaining particles were washed with water and disinfected using
70% alcohol dispersion. After drying, the particles were removed from the paper filter,
weighed and passed through a series of 10 granulometric sieves with meshes ranging from
5.60 to 0.71 mm, connected in decreasing order and closed with a metal base. The particles
were placed in the first sieve of the series and the set was maintained under vibration for 20
min. The particles retained on each sieve were removed and weighed on an analytical scale
with a precision of 0.001 g. The distribution of the particles by weight was described by a
cumulative function (Rosim-Ramler equation). The degree of fragmentation of the material is
then given by the median particle size (Xsp), which is the aperture of a theoretical sieve
through which 50% of the weight of the fragmented material could pass (van der Bilt et al.,
1993):

Qw (X)=1-2— (X/Xs0)"

where Qw is the fraction of the weight of the particles with a size less than X. The
variable b (broadness variable) represents the distribution of particles in the different sieves.

As the experiment was carried out twice, median between repetitions was considered.
Taste Perception

For the evaluation of flavours thresholds it was used a modified methodology
proposed by Mueller et al. (2003). Four liquid solutions were used in three different
concentrations: sweet, 0.2, 0.1, 0.05 g/ml of sucrose; sour, 0.165, 0.09, 0.05 g/ml of citric
acid; salty, 0.1, 0.04, 0.016 g/ml of sodium chloride; bitter, 0.0024, 0.0009, 0.0004 g/ml of
quinine hydrochloride. Two drops of liquid were placed on the middle of the tongue at a
distance of approximately 1.5 cm from the tip using a dropper; the subjects were allowed to
close the mouth. The sequence of administration was randomized across trials. The trials had

four different possibilities (A1, A2, B1 and B2). The participant chosen for each test one of
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four options: sweet, salty, bitter or acid (sour); there was no limit for the test. The tests started
with the lowest concentration. The subjects’ task was to identify the correct taste. Then the
mouth was rinsed with a sip of tap water. For each correct taste, it was attributes the value
“1”. The result for the entire test was the sum of the results for individual taste qualities

(range O to 12).
Statistical Analysis

Statistical analysis was performed using SPSS 22.0 (SPSS Inc., Chicago, IL,
USA) and BioEstat 5.0 (Mamiraud, Belém, PA, Brazil) with a 5% significance level. Data
normality was assessed using the Kolmogorov-Smirnov test. The classification of orthodontic
treatment need for each group was assessed by Chi-squared partition test. Differences in
masticatory performance values (Xso and b) and taste perception scores between groups were
evaluated by means of unpaired t test and Mann-Whitney test, respectively. The correlation
between NOT-S and independent variables (orthodontic treatment need, masticatory
performance values and taste perception scores) for UCLP group was evaluated by
Spearman’s correlation test. Linear regression analysis was used to verify predicting variables

of NOT-S scores.
Intraexaminer Reliability

Intraexaminer reliability calculations were performed on 17 healthy subjects
(mean age=8.25 + 0.45 years; $=52.9%) not included in the studied sample, on two separate
occasions at an interval of 14 days. The two most commonly accepted methods for assessing
the intraexaminer reliability were used. When the clinical examination variable could be
measured on a continuous scale (Xso values and taste scores), reliability was assessed by
computing the intraclass correlation coefficient (ICC), using the one-way analysis of variance
random effect parallel model. The ICC for X5, values and taste scores were 0.70 and 0.48,
indicating substantial and moderate agreement, respectively (Kramer e Feinstein, 1981).
Acceptable agreement was found for IOTN-DHC scores, with kappa value of 0.56 (Cohen,
1960).

RESULTS
Orofacial dysfunctions

Descriptive statistics of NOT-S scores is shown on Table 1. NOT-S
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total score ranged from 1 to 9, with a mean (standard deviation) of 4.3 (1.5) and a
median (interquartile deviation) of 4.0 (2.0). There were no participants with
either floor effects (i.e., zero score) or ceiling effects (i.e., maximum score). NOT-
S interview showed moderate floor (16.7%) and no ceiling effects. In NOT-S
examination, there were no children with either floor or ceiling effects. According
to the percent of responding “yes” in interview, 70.4% reported impairment on
(IV) chewing and swallowing. Approximately one third of this population also
reported dysfunctions related to (IIT) habits (31.5%) and (II) breathing (29.6%). In
clinical examination, (1) face at rest was the most frequent affected domain

(100%), followed by (6) speech (77.8%) and (3) facial expression (63%).

Table 1. Descriptive statistics of NOT-S scores for UCLP group (n=54)

Total scale [0-12] Interview [0-6] Examination [0-6]

Mean 4.3 (1.5) Mean Mean

(SD) (SD) (SD)

Median 4.0 (2.0) Median 1.0 (1.0) Median 3.0(1.0)

(IQD) (IQD) (IQD)

Score 1-9 Score 0-5 Score 1-5

range range range

Domains n (%) P Domains n (%) P

I 4(7.4) 1 54 (100.0)
II 16 (29.6)  0.026" 2 0 (0.0) <0.0001*
111 17 (31.5)  0.164" 3 34 (63.0) 0.388"
v 38 (70.4) <0.0001* 4 15 (27.8) 0.033*
\" 2(3.7) 0.0002* 5 4 (7.4) 0.0001*
VI 7 (13.0) 0.056" 6 42 (77.8) 0.003*

P°<0.0001° P°<0.0001°

NOT-S, nordic orofacial test-screening; UCLP, unilateral cleft lip and palate; SD, standard
deviation; IQD, interquartile deviation

Domains: I, sensory function; II, breathing; III, habits; IV, chewing and swallowing; V, drooling;
VI, dry mouth; 1, face at rest; 2, nose breathing; 3, facial expression; 4, masticatory muscle and
jaw function; 5, oral motor function; 6, speech

[ ] range of possible scores

*P-value obtained from Chi-squared partition test (*each step; boverall)
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The classification of orthodontic treatment need according to groups is shown on

Table 2. More than half of children with UCLP needs orthodontic surgery (53.7%; p<0.0001),

while 66.7% of controls had slight treatment need (p<0.0001).

Table 2. Classification [n (%)] of orthodontic treatment need according to groups.

Goslon Yardstick Index UCLP group
Grade 1  Straightfoward orthodontic treatment 0(0.0)
Grade 2 Straightfoward orthodontic treatment 11(20.4)
Grade 3  Complex orthodontic treatment 14 (25.9)
Grade 4  Limits of orthodontic treatment without orthognatic surgery 0(0.0)
Grade 5 Orthognatic surgery will be required 29 (53.7)
<0.0001*

IOTN-DHC

Control group

Grade 1  No treatment need
Grade 2  Slight treatment need
Grade 3  Moderate treatment need
Grade 4  Great treatment need

Grade 5  Extremely great treatment need

00.0)
36 (66.7)
8 (14.8)
0(0.0)
10(18.5)
<0.0001"

UCLP, unilateral cleft lip and palate; IOTN-DHC, index of orthodontic treatment need —

component

“P-value obtained from Chi-squared partition (comparison inside the group)

dental health
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Masticatory Performance

Table 3 shows the comparison of masticatory performance values (X5 and b)

between groups. UCLP group presented higher median particle size (5.0 vs. 4.2, p<0.0001)
and needed more chewing cycles to comminute the artificial test into particles smaller than

the median (5.8 vs. 3.0, p<0.0001) than controls.

Table 3. Comparison of masticatory performance between groups.

UCLP group Control group

*®

Mean (SD) Mean (SD) P
XG50 5.0 (0.9) 4.2 (0.7) <0.0001
b 5.8 (4.5) 3.0 (0.6) <0.0001

UCLP, unilateral cleft lip and palate; SD, standard deviation; X50, median particle size; b, broadness variable

*P-value obtained from unpaired t test
Taste Perception

UCLP group also had less perception of salty flavour than controls (2.2 vs. 2.5,
p<0.05), as shown on Table 4.

Table 4. Comparison of taste perception scores between groups.

UCLP group Control group

Mean (SD) Mean (SD) P
Total score 9.3 (2.1) 9.6 (1.9) 0.392
Sweet 2.8(0.4) 2.6 (0.6) 0.109
Salty 2.2 (1.0) 2.5(0.8) 0.035
Sour 1.9 (1.2) 1.9 (1.2) 0.936
Bitter 2.4 (0.9) 2.5(0.8) 0.352

UCLP, unilateral cleft lip and palate; SD, standard

deviation *P-value obtained from unpaired t test
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Correlation Analysis

Correlation between NOT-S and independent variables for UCLP group was
shown on Table 5. There was positive correlation between b value and NOT-S examination

(r=0.49, p<0.0001) score.

Table 5. Correlation between NOT-S scores and independent variables for UCLP group
(n=54).

NOT-S scores

Total scale Interview Examination

GYl1 score 0.16 0.06 0.18
X50 0.02 -0.06 0.22
b 0.19 0.09 049"
Taste score -0.10 -0.03 -0.08

UCLP, unilateral cleft lip and palate; GYI, goslon yardstick index; NOT-S, nordic orofacial test-screening; X50,

median particle size; b, broadness variable
*p<0.0001 (Spearman correlation test)
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Table 6 shows the results of the multiple linear regression analysis predicting

NOT-S scores. It can be observed a significant interrelationship between b value and NOT-S

examination score (B=2.59, p<0.05).

Table 6. Results of linear regression analysis predicting NOT-S scores (UCLP group).

B P

Dependent variable: NOT-S total scale
GYI score 1.16 0.251
X50 -0.08 0.929
b 1.52 0.133
Taste score -0.13 0.890

Adjusted R” = 0.029

Dependent variable: NOT-S interview

GYI score 0.70
X50 -0.63
b 0.05
Taste score -0.35

Adjusted R2 =- 0056

0.485
0.527
0.957
0.720

Dependent variable: NOT-S examination

GYI score 1.02
X50 0.76
B 2.59
Taste score 0.27

Adjusted R* = 0.162

0.310
0.450
0.012
0.785

DISCUSSION

UCLP, unilateral cleft lip and palate; NOT-S, nordic orofacial test-screening; GYI, goslon yardstick index

To the best of our knowledge, this is the first matched case-control study to

investigate the occlusal, chewing and tasting characteristics associated with orofacial

dysfunctions of children with UCLP and their counterparts. Matching (for age and gender)

allowed the homogeneous distribution of these variables in the groups, which eliminated their



effect on the outcome and contributed to the reliability of the data (Sturmer et al.,
2000). Another strength of this investigation was the sample size calculation, as
this is an essential item to reduce the probability of error, define the logistics of
the study and improve its success rates (Martinez-Mesa et al., 2014). Moreover,
the case-control design provides results with stronger scientific evidence in
comparison with the longitudinal design, which is the design used in the majority
of studies involving children with UCLP (Bos et al., 2011; Hortis-Dzierzbicka et
al., 2012).

In comparison analysis, UCLP children had poor masticatory
performance and less taste perception than controls. Mastication is the first step in
the process of digestion, in which the mechanical degradation of food facilitates
the action of salivary enzymes and prepares the food for swallowing and further
processing in the digestive system (Marquezin et al., 2013). The severity of
malocclusions is one of the several factors that potentially influence masticatory
performance (Rios-Vera et al., 2010). The poorer masticatory performance in
individuals with malocclusion may be partially justified by the small number and
area of occlusal contacts (Owens et al.,, 2002). Several methods have been
introduced to evaluate and categorise malocclusions in patients with cleft
deformities (Altalibi et al., 2013). The GYI was found to be a simple, valid and
reliable tool which categorises the dental arch relationships in the late mixed or
early permanent dentition stage into five categories (Mars et al., 1987). This
method was also the most commonly used index with the longest time of use. The
severity of the initial cleft and also cleft type both affect the prognosis of the
occlusion as well as of orthodontic treatment and methods required. In the present
study, the outcomes of the patients were mostly “very poor” (score 5),
representing more than half of all cases (53.7%). Of the remaining subjects,
25.9% of cases had “fair” prognosis (score 3) and 20.4% had “good” prognosis
(score 2). Previous studies reported a lower proportion of GYI ratings of 4 (poor)
or 5 (very poor) compared with the present outcomes. An inter-center study of
treatment outcomes for American patients (6 to 12 years) with complete unilateral
UCLP identified one center of five with significantly poorer dental arch

relationships (scores 4 and 5); this poorer center’s treatment protocol was unique
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from all others in that it was the only center that used primary bone grafting
(Hathaway et al., 2011). Harila et al. (2014) found “fair” (score 3) and “poor/very
poor” (scores 4 and 5) prognosis in 10.4% and 12.5% of Finnish UCLP children
(5.8-7.8 years; 36 girls and 26 boys), respectively. Using the GYI assumptions,
only 25% of Brazilian children (mean age of 11 years, 3=50%) with complete
unilateral UCLP presented scores 4 and 5, suggesting favorable outcomes, with
75% of cases with no need of orthognathic surgery (Lacerda et al., 2014). These
conflicting findings may be because the different treatment protocols used are so
complex; various elements such as the timing of the repair, or the participation of
surgeons with a large workload, may influence the final outcome. However, their
identification is impossible in a cross-sectional investigation, children with UCLP
in the present study received the same treatment protocols at HRAC-USP, wich
suggest that some stage of treatment could be revised to obtain better occlusal

results.

The taste perception was also altered in ULCP group, with less
perception of salty flavour than controls. Olfaction and taste are distinct
modalities which are often activated concomitantly in daily life. In health and
disease, modification of one sense leads to changes in the other sense and vice
versa. According to Landis et al. (2010), a longstanding impaired olfactory
function is associated with decreased gustatory function. The decrease in
gustatory function after acquired olfactory impairment has been associated to
regions of central nervous changes (Rolls, 2015), specially the orbitofrontal cortex
(Small et al., 1997). Position Emission Tomography imaging study investigating
activation after smell, taste and mixed stimulation revealed that bimodal (smell
and taste together) stimulation leads to an activation that is more than simply the
sum of its parts (Small et al., 1997). The response to salty taste in children is less
characteristic and involves towards attraction with age, depending on context, but
the activation of salty receptors it is still unclear (Nicklaus et al., 2005).
According to Talmant et al. (2007), the nasal sequels of unilateral cleft patient are
the worst in terms of consequence on facial growth, that is, 75% of complete
unilateral cleft children are more oral than nasal breathers. Silvestre et al. (2014),
in a recent publication, suggested that sleep-disordered breathing may occur

concomitantly or secondary to UCLP in children, despite possessing normal
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mandibular architecture, children with UCLP are at greater risk for upper airway
obstruction, because a deviated nasal septum and acute airway obstruction are
common in children with unilateral cleft lip, and often results after surgical
intervention, and the chronic obstruction can compromise the nasal airway and
manifest as obstructive sleep apnea. In the present study, approximately one third
of the evaluated children with UCLP reported orofacial dysfunctions related to
breathing (NOT-S interview, domain II), specially snoring when sleep, a common
symptom of obstructive apnea syndrome (Sakellaropoulou et al., 2012). As the
current reference standard for diagnosing of sleep-disordered breathing is
polysomnography (American Academy of Pediatrics, 2002), it is not possible to
postulate of a co-existing association between UCLP and sleep-disordered

breathing in the evaluated sample.

The correlation and regression analyses revealed that masticatory
performance did associated with orofacial dysfunctions as a result to the UCLP.
Orofacial function includes a large number of vital actions such as breathing,
chewing and swallowing, and acts as the basis for social interaction in terms of
speech, emotional communication, facial expression and appearance. The
masticatory process includes the selection of food particles that are placed onto
the teeth by jaw, tongue and cheek movements. After this the particles are
fractionated, depending on the morphological and functional characteristics of the
orofacial structures that generate bite force (Katsuhiko et al., 2004). If some of the
orofacial functions are compromised, they can negatively impact the masticatory
process. According to the present results, UCLP children with higher NOT-S
examination scores needed more chewing cycles to comminute the artificial test
into particles smaller than the median; that is, had poorer masticatory
performance. To our knowledge, this is the first study to investigate masticatory
performance of children with UCLP, and the poorer mastication observed may be
a consequence of the skeletal and/or soft tissue asymmetry (100%), deviant lip
position in opening mouth (63%), difficulty in pouting and rounding the lips
symmetrically (57.4%) and uncleared speech with one or more indistinct sounds
or abnormal nasality (74.1%). The unique study in the literature aimed to evaluate
masticatory function of adults (18 to 26 years of age) with UCLP, by analyzing
the bite force developed by these individuals (Sipert et al., 2009). They found
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significant deficit in bite force in males with UCLP compared to controls,
suggesting that the use of orthodontic appliance by 92.6% of UCLP can decrease
the bite force more remarkably in males than in females. However the comparison
between the present findings and the abovementioned study should be interpreted
with caution because they used different methods to measure masticatory function
(sieving of fragmented artificial food particles vs. maximum voluntary bite force)

and different populations (children vs. young adults).
CONCLUSIONS

Children with UCLP presented severe malocclusion, instead control
group had satisfactory occlusion. The presence of UCLP was associated with poor
masticatory performance and less perception of salty flavor, compared to control
group, probably as a result of the very poor prognosis of orthodontic treatment
need and mouth breathing, respectively. Moreover, UCLP group frequently
reported difficulty in chewing and swallowing and had impairment in facial
symmetry/expression and speech. Finally, the more frequent clinically diagnosed
orofacial dysfunctions, the greater the need of chewing cycles to comminute the
artificial test into particles smaller than the median; that is, poorer masticatory

performance.
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3 DISCUSSAO

O presente trabalho consistiu de dois estudos caso-controle que
objetivaram avaliar as funcdes orofaciais e a QVRSB e suas associagdes (Artigo
1) e verificar a interrelacdo das disfun¢des orofaciais com a maloclusdo,
performance mastigatéria e paladar (Artigo 2) em criancas com FULP,
selecionadas no HRAC/USP, Bauru, e pareadas por género (3=57,41%) e idade
(9,07+0,80 anos) com escolares da rede publica de Piracicaba, totalizando 54
criancas de oito a dez anos de idade em cada grupo. Até o nosso conhecimento,
este € o primeiro estudo caso-controle a verificar a associagdo entre disfuncdes
orofaciais e QVRSB em criancas com FULP, bem como a investigar as
caracteristicas oclusais, mastigatorias e gustativas associadas as disfuncdes
orofaciais nestes pacientes. O pareamento (por género e idade) permite a
distribuicio homogénea das varidveis nos grupos, eliminando a influéncia das
mesmas nos resultados e contribuindo para a confiabilidade dos dados (Sturmer et
al., 2000). Outro ponto positivo foi o célculo da amostra que € essencial para a
reducdo da probabilidade de erro (Martinez-Mesa et al., 2014). O uso de
questiondrios vdlidos e confidveis, bem como a calibracdo e treinamento dos

examinadores, também sdo fatores importantes deste estudo.

No Artigo 1, criancas com FULP apresentaram mais sinais clinicos de
disfungdes orofaciais (NOT-S exame) do que os controles, especialmente
relacionados aos dominios (1) face em repouso (100% vs. 13%), (3) expressao
facial (63% vs. 22,2%) e (6) fala (77,8% vs. 27,8%). Em relagdo ao dominio (1)
face em repouso, todos os pacientes apresentaram assimetria esquelética ou do
tecido mole, enquanto 63% apresentou desvio da posicao dos ldbios na abertura
da boca. A assimetria nasolabial é frequente em pacientes com FULP, sendo
observadas diferengas na morfologia facial dos lados com e sem fissura (Farkas et
al., 1993; Duffy et al., 2000; Fudalej et al., 2012b). Em relagdo ao dominio (3)
expressdo facial, 63%das criangcas com FULP apresentava um déficit na forca
labial ao tentar assobiar ou assoprar. Por outro lado, van Lierde et al. (2014)
encontraram forgas de 1abio e na elevagdo lingual normais em criancas com FULP

unilateral. A fissura palatina tem um impacto maior na fisiologia oral com
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consequéncias funcionais, por exemplo, hd maior elevacdo da lingua durante a
elevacao do trato aerodigestivoem pacientes com fissura palatina, que representa a
primeira fase da degluticao (Malek, 2001; Peterson-Falzone et al., 2001). Sobre o
dominio (3) fala, 74,1% dos pacientes apresentou fala ndo muita clara com um ou
mais sons indistinguiveis ou nasalidade anormal. A condicdo anatdmica alterada
nestes pacientes deve ser reconstruida durante a infancia para o desenvolvimento
de padrdes cinestésicos normais, evitando a incorporacdo de articulacdes

compensatdrias no sistema da fala (Hortis-Dzierzbicka et al., 2012).

Em relac@o aos sintomas de disfuncdes orofaciais (NOT-S entrevista),
um ter¢o dos pacientes com FULP relatou alteragcdes na respiracdo como roncar
durante o sono, ao contrdrio de 7,4% dos controles. Segundo Tan et al. (2015),
criancas com FULP apresentam maior incidéncia de apnéia obstrutiva do sono, a
qual é caracterizada por obstru¢do parcial e/ou intermitente prolongada das vias
aéreas superiores que compromete a normalidade da ventilacio e dos padrdes
neurofisiolégicos do sono (Marcus et al., 2012). Estes pacientes também
apresentam menores dimensdes das vias aéreas faringeas e do sistema craniofacial
em comparacdo com criancas saudaveis (Rose et al., 2003). A musculatura da
orofaringe também € interrompido pela fenda, que os impactos sobre o discurso e
engolir, bem como afeta negativamente a manutengdo da permeabilidade das vias

aéreas, especialmente durante o sono.

As criangas com FULP relataram maior comprometimento do aspecto
social do CPQs.;9p do que os controles. Enquanto alguns encontraram maior
impacto negativo nos dominios social (Broder and Wilson-Genderson, 2007;
Ward et al., 2013) e funcional (Ward et al., 2013) em criancas com FULP
comparadas a outras condi¢des bucais (Broder e Wilson-Genderson, 2007) e
controles (Ward et al., 2013), outros ndo encontraram diferenca estatistica entre os
grupos (Jokovic et al., 2004; Wogelius et al., 2009). A magnitude do efeito
encontrado no presente estudo foi moderada e a média da diferenca entre os
grupos foi somente de 1,7 pontos em uma escala que poderia variar de 0 a 40
pontos. A pequena diferenca encontrada no dominio social pode ser atribuida a

alta qualidade dos cuidados clinico e psicossocial fornecidos pelo HRAC/USP,
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desde o nascimento até o decorrer de toda a infincia. Ainda, a maioria dos
pacientes com FULP classificaram a saude bucal dos dentes ou boca como “muito
boa” ou “boa” e relataram ‘“nem um pouco” um “s6 um pouquinho” de incomodo
no dia-a-dia decorrente dos dentes ou boca. Os resultados supracitados sugerem
que embora as criangas com FULP possam encontrar maiores dificuldades no dia-
a-dia, a qualidade de vida destas ndo diferiu das criancas sem fissuras,
corroborando o estudo de Locker et al. (2005) que também ndo encontrou
diferenca significativa entre os grupos com FULP e cérie dentdria. Segundo
Strauss (2001), embora a aparéncia e a fala possam estar prejudicadas nestes

pacientes, a maioria das criangas ¢ “produtiva, colaboradora, feliz e satisfeita”.

Leme et al. (2013) encontraram correlagcdo positiva significativa entre
disfun¢do orofacial e QVRSB em criancgas de oito a 14 anos que apresentavam
habitos orais (principalmente onicofagia), sugerindo que doencas orais ou
alteracdes craniofaciais, como fissura labiopalatina, pelo comprometimento nas
funcdes orais, consequentemente teriam influencia negativa na QVRSB. Barsi et
al. (2013) confirmaram a influéncia da FULP na prevaléncia de habitos orais, com
menor frequéncia de succdo de chupeta, porém maior prevaléncia dos outros
habitos em criancas de 3 a 6 anos de idade, o que corrobora com o
aconselhamento poés-operatério de remocdo de hdbitos de succdo apds a
palatoplastia devido a pressdo aplicada sobre os musculos da cavidade oral que
interfere na reparagdo tecidual, porém com consequente substituicdo por outros
habitos orais. O presente estudo confirmou a correlacio entre os escores do NOT-
S e do CPQ8-10, sugerindo que quanto maior a presenca de disfuncdes orofaciais
reportadas por criancas com FULP pior a QVRSB delas, no entanto ndo foi
encontrada maior prevaléncia de habitos nas criancas com FULP nesta faixa

etaria.

Considerando a alta prevaléncia de disfuncdes orofaciais nas criancas
avaliadas com FULP, o Artigo 2 avaliou as caracteristicas oclusais e funcionais,
especificamente performance mastigatdria e paladar, associadas a estas alteracdes.
Na analise de comparacdo entre grupos, criancas com FULP apresentaram pior

performance mastigatéria e menor percep¢ao gustativa do que os controles. A
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mastigacdo € a primeira etapa do processo de digestdo, no qual a degradagdo
mecanica do alimento facilita a acdo das enzimas salivares e prepara o alimento
para degluti¢do e posterior processamento no sistema digestivo (Marquezin et al.,
2013). A severidade das maloclusdes é um dos fatores que influenciam
negativamente a performance mastigatéria (English et al., 2002; Rios-Vera et al.,
2010), sendo esta relacdo parcialmente justificada pelos menores nimero e drea de
contatos oclusais (van den Braber et al., 2001; Owens et al., 2002). No presente
estudo, mais de metade dos pacientes necessitavam de cirurgia ortodontica (escore
GYI = 5), ao contréario de 66,7% dos controles que apresentavam leve/pequena
necessidade de tratamento ortodontico (escore IOTN = 2). O progndstico
ortoddntico muito ruim, indicativo de necessidade futura de cirurgia ortognatica,
apresentado por 53,7% dos pacientes pode ter relacio com a pior performance
mastigatdria, isto €, no maior tamanho mediano da particular (valor Xsp) € na
maior necessidade de ciclos mastigatorios para triturar o alimento teste (valor de

D).

Em relacdo ao paladar, a menor percepcdo gustativa pelas criangas
com FULP pode ser justificada pelo padrao respiratorio predominantemente bucal
neste pacientes, encontrado em 75% das criancas com fissuras unilaterais
(Talmant et al., 2007). Segundo Nicklaus et al. (2005), o sabor salgado é menos
caracteristico em criangas e sua atratividade depende da idade e do contexto,
sendo o mecanismo de ativagdo de seus receptores ainda desconhecido. Ainda,
publicacdes recentes tem sugerido que as desordens respiratdrias do sono podem
ocorrer concomitante ou secundariamente a FULP em criangas (Paliga et al.,
2014; Silvestre et al., 2014), as quais apresentam maior risco de obstrucdo aérea
superior como resultado da intervengdo cirdrgica (Silvestre et al., 2014). A
obstru¢do cronica pode comprometer as vias aéreas nasais € manifestar como
apnéia obstrutiva do sono (Silvestre et al., 2014). No presente estudo,
aproximadamente um ter¢o das criancas com FULP relataram disfungdes
orofaciais relacionadas a respiragdo (NOT-S entrevista, dominio II),
especialmente roncar enquanto dorme, sintoma este comum na sindrome da
apnéia obstrutiva (Sakellaropoulou et al., 2012). Entretanto a relacdo causal entre

estas varidveis nao pode ser confirmada neste estudo, uma vez que a referéncia
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diagndstica para desordens respiratérias do sono € a polissografia (American

Academy of Pediatrics, 2002).

As andlises de correlagdo e regressdo detectaram a performance
mastigatdria como varidvel associada as disfuncdes orofaciais como resultado da
FULP. As funcdes orofaciais incluem um grande nimero de acdes vitais como
respiragdo, mastigacdo e degluticdo e age como base da interacdo social em
termos de fala, comunicacdo emocional, expressdo facial e aparéncia. O processo
mastigatdrio inclui a selecdo de particulas alimentares que sao posicionadas sobre
os dentes pelos movimentos da mandibula, lingua e bochecha. As particulas sdo
fracionadas em funcdo das caracteristicas morfoldgicas e funcionais das estruturas
orofaciais que geram a for¢a de mordida (Katsuhiko et al., 2004). Se alguma das
fungdes orofaciais estd comprometida, o processo mastigatorio também fica
comprometido. No presente estudo, pacientes com mais disfungdes orofaciais,
diagnosticadas clinicamente, necessitavam de mais ciclos mastigatorios para
triturar o alimento teste em particulas menores do que a mediana; isto é,
apresentaram pior performance mastigatoria. Até o nosso conhecimento, este € o
primeiro estudo que avaliou a performance mastigatéria em criancas com FULP.
O unico estudo na literatura, desenvolvido por Sipert et al. (2009), objetivou
avaliar a funcdo mastigatéria em adultos (18 a 26 anos de idade) com FULP
mensurando a for¢ca de mordida. Estes autores encontraram déficit na forca de
mordida de homens com FULP comparados aos controles, no entanto esta
diferenga ndo foi verificada entre mulheres, considerando que 92,6% dos
pacientes avaliados fazerem uso de aparelho ortodontico, este déficit pode estar
mais relacionado ao uso de aparelho ortoddntico do que a fissura. Entretanto a
comparacao entre os resultados do presente estudo e do supracitado deve ser feita
com cautela considerando os diferentes métodos para mensurar a funcgdo
mastigatdria (capacidade individual de fragmentacdo do alimento teste € méxima
forca de mordida) e diferentes populacdes (criancas e adultos jovens),

respectivamente.

Por fim € importante considerar que prejuizos a QVRSB podem estar

relacionados ao nivel socioecondmico, e apesar dos cuidados proporcionados pelo
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HRAC-USP as criancas com FULP, ha ampla variagdo no acompanhamento
emocional a estas criangas nas cidades de origem tanto pela formagdo de equipes
multiprofissionais quanto pela humanizacdo de atendimento, A realizacdo de
pesquisas futuras com outros tipos de fissuras labiopalatais pode trazer mais
informacdes sobre a relagdo entre as disfungdes orofaciais e as demais varidveis
estudadas, buscando verificar as funcdes que acarretam maiores impactos na

QVRSB.
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4 CONCLUSAO

A partir dos resultados apresentados as seguintes conclusdes foram estabelecidas:

Entre os doze itens avaliando as disfung¢des orofaciais, os relacionados a
respiracdo, simetria e expressao faciais e fala foram os mais frequentes em
criancas com fissura unilateral de ldbio e palato comparados as criangas do

grupo controles;

Criancas com fissura unilateral de ldbio e palato relataram maior
comprometimento da qualidade de vida relacionada a saude bucalapenas do

aspecto social;

Quanto mais frequentes as disfungdes orofaciais, maior 0 comprometimento
da qualidade de vida relacionada a saide bucal nas criancas com fissura

unilateral de l14bio e palato;

Criancas com fissura unilateral de labio e palato apresentaram maior
comprometimento da performance mastigatéria € menor percep¢ao gustativa

do sabor salgado, do que nos controles;

A presencga de fissura unilateral de 14bio e palato esteve associada a pior pior

performance mastigatoria;

Mais da metade das criancas com fissura unilateral de ldbio e palato
apresentou maloclusdo severa, indicativa de necessidade futura de cirurgia
ortognatica, enquanto 66,7% das criancas do grupo controle apresentaram
oclusdo satisfatdria, entretanto a severidade da maloclusdo nas criancas com

fissura ndo esteve relacionada as disfuncdes orofaciais.
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APENDICES

Apéndice 1 — Termo de Consentimento Livre e Esclarecido

Pelo presente instrumento que atende as exigéncias legais, o(a) Sr(a)

, portador da cédula de identidade

, responsavel pelo paciente * ,

apo6s leitura minuciosa deste documento, devidamente explicado pelos profissionais em seus
minimos detalhes, ciente dos servicos e procedimentos aos quais serd submetido, nao restando
quaisquer duvidas a respeito do lido e explicado, firma seu CONSENTIMENTO LIVRE E
ESCLARECIDO concordando em participar da pesquisa: “Avaliagdo das fungdes oro-buco-

faciais e qualidade de vida em criancas com fissuras labiais e palatinas”, realizada por: Ana

Bheatriz Marangoni Montes, n° do Conselho: CRO/SP 88.102 e Dra. Thais Marchini de
Oliveira, n° do Conselho: CRO/SP 65.047, sob orientacdo da Dra. Tais de Souza Barbosa, n°
do Conselho: CROSP/SP 74.983 e co-orientacdo da Dra. Maria Beatriz Duarte Gavido, n° do
Conselho: CROSP/SP 17.669, que tem como objetivo: avaliar as funcOes orais, capacidade de
mastigacdo, sensacdo de paladar, presenca e gravidade das maloclusdes e qualidade de vida.
Este estudo € justificado pela grande quantidade de alteragdes bucais presentes em individuos
com fissura labial e palatina e que podem prejudicar fungdes vitais para o desenvolvimento

correto desses individuos, bem como a qualidade de vida.

Para tal serdo selecionados 170 criangas com idade entre 8 e 10 anos, 85 com fissura
labial e palatina unilateral transforame incisivo em atendimento no Hospital de Reabilitacao
de Anomalias Craniofaciais da Universidade de Sao Paulo (HRAC/USP) em Bauru — SP,
Brasil, e 85 sem alteragdes craniofaciais selecionadas em escolas publicas do municipio de
Piracicaba — SP, Brasil, nas quais serdo realizados os seguintes métodos para avaliacdo:
Anamnese — entrevista com o responsdvel para verificar: historico pré-natal, natal e pds-natal,
histérico dentario, uso de medicamentos, histérico familiar de fissuras. Exame clinico
intrabucal e extrabucal — avaliagdo dos dentes e da face, o material utilizado serd o mesmo
utilizado normalmente na clinica (pinca, sonda exploradora e espelho bucal), além de
equipamentos de protecdo individual (gorro, mascara, jaleco e luvas). Sera verificada a fase
das trocas de dentes deciduos (“de leite”’), o numero de dentes deciduos e permanentes

presentes e oclusao dentaria. Além disso, serdo realizadas as medi¢des de peso e altura para
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comparar com as outras avaliagdes a seguir. Exame morfoldgico da oclusdo — nos pacientes
com fissura labial e palatina, serd realizado em modelos de gesso jd existentes e pertencentes
ao arquivo do HRAC-USP, nas criangas sem fissuras serd realizado por meio do exame
clinico intrabucal. Avaliacdo das disfuncdes orofaciais — cada crianca serd avaliada por meio
de exame fisico simples e perguntas seguindo um roteiro especifico (The Nordic Orofacial
Test — Screening). Sensibilidade gustativa — serd avaliada gotejando com conta-gotas no dorso
da lingua, quatro solucdes com gostos diferentes, em trés concentracdes. Para cada uma das
solucdes a crianga deverd dizer umas das opg¢des de gosto sentido: doce, salgado, amargo ou
dcido (azedo). Performance Mastigatéria — a capacidade de mastigacdo de cada crianca serd
verificada pela mastigacdo observada de um alimento teste artificial chamado Optocal plus,
que sdo cubos pequenos parecidos com borracha, confeccionado com material ndo-téxico e
que ndo serd deglutido (engolido) e, sim eliminado, cuspindo em uma peneira para posterior
avaliacdo, este procedimento serd realizado duas vezes em sequencia, com intervalo de 1
minuto entre as repeticoes. Qualidade de vida — avaliada por meio do questionario Child
Perceptions Questionnaires (CPQ), ird verificar o impacto das alteracdes orais no bem-estar

fisico e psicologico e social, inclui perguntas gerais e especificas de doencas bucais.

Todas as avalia¢des serdo realizadas nos locais de selecdo das criancas, com duracdo
de aproximadamente 40 a 50 minutos. Estas avaliacdes no HRAC/USP deverdo ocorrer nos
horérios livres da crianca (periodos entre as consultas ou apds as mesmas), sem ocasionar
comprometimento ou quaisquer prejuizos aos atendimentos previamente programados pelo
HRAC/USP. Para as criangas das escolas, as avalia¢des serdo realizadas conforme a liberacao

das atividades escolares neste periodo.

Para a avaliacdo de qualidade de vida, 20 criancas em tratamento no HRAC
residentes em Bauru ou nas cidades proximas serdo selecionadas para participar de uma
segunda aplicagdo do questionario de qualidade de vida apds 14 dias, e caso tenham
disponibilidade para retornar, os custos com transporte do paciente e do responsdvel serdo

reembolsados pela pesquisadora.

Com esse estudo € esperado verificar qual o se a condi¢@o oral do paciente prejudica
seu bem-estar, e desta forma poderd ser avaliada a qualidade do tratamento da crianca para
que possam ser sugeridas melhorias do atendimento das criangas com fissura labial e palatina
tanto no tratamento quanto na reabilitacdo, conforme as maiores necessidades e prejuizos

presentes em sua saide oral. Nao ha riscos previstos para os individuos participantes.
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O responsdvel pelo sujeito serd esclarecido sobre a condi¢do oral da crianga, e esta
deverd receber assisténcia e acompanhamento odontoldgicos preventivos adequados pela
pesquisadora, dentro de suas atribui¢cdes, durante o periodo de duracdo da pesquisa, bem
como, se necessdrio, os esclarecimentos para que procure atendimento por profissionais de
outras dreas de saide, como psic6logos, fonoaudidlogos, etc.

"Caso o sujeito da pesquisa queira apresentar reclamacdes em relacdo a sua
participacdo na pesquisa, poderd entrar em contato com o Comité de Etica em Pesquisa em
Seres Humanos, do HRAC-USP, pelo endereco Rua Silvio Marchione, 3-20 no Servico de
Apoio ao Ensino, Pesquisa e Extensao ou pelo telefone (14) 3235-8421".

Fica claro que o sujeito da pesquisa ou seu representante legal, pode a qualquer
momento retirar seu CONSENTIMENTO LIVRE E ESCLARECIDO e deixar de participar
desta pesquisa e ciente de que todas as informacdes prestadas tornar-se-do confidenciais e

guardadas por forga de sigilo profissional (Art. 90 do Cédigo de Etica Odontolégica).
Por estarem de acordo assinam o presente termo.

Bauru-SP, de de

Assinatura do responsdvel pelo sujeito da pesquisa Assinatura do pesquisador responsdvel

* CAMPO A SER PREENCHIDO PELO REPRESENTANTE LEGAL DO MENOR OU
INCAPAZ.

Nome do Pesquisador Responsavel: Ana Bheatriz Marangoni Montes

Endereco Institucional (Rua, N°): Rua Silvio Marchione, 3-55 - Vila Universitaria
Cidade: Bauru Estado: SP CEP: 17012-230

Telefone: (14) 3235-8133 / 3234-5699 E-mail: anabheatriz@yahoo.com.br



Apéndice 2 — Ficha Clinica

Avaliacdo do paladar

Teste sorteado:

AVALJIACAO DO PALADAR
SmL /2 gotas de cada solugdo

Ordem Sabor detectado Pontuacao
Aplicar com conta gotas (duas gotas) no dorso da
lingua: A B 1 2
v Doce 3 Acido 3 Salgado 1 Amargo 1
Sortear a ordem de apresentacdo dos '
testes (A1, A2, B1 e B2) Amargo 3 | Salgado 3 Acido 1 Doce 1
v -
O participante deverd escolher para cada Salgado 3 | Amargo 3 Doce 1 Acido 1
um dos testes uma das quatro opg¢des: doce, eido 3 Doce 3 Amargo 1 Salgado 1
salgado, amargo ou. dcido (azedo), sem limite odo Salgado 2
de tempo para a realizacdo do teste
v Doce 2 Amargo 2
Todos os sabores serdo testados de forma A > Doce 2
que a administracdo dos testes respeite a ordem margo oce
crescente das concentragdes Salgado 2 Acido 2

v

Entre cada teste: enxaguar a boca com
dgua mineral

Para cada teste identificado corretamente, soma-se I ponto Respostas incorretas ou ndo conseguir identificar: ndo

soma
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Anexo 2 — Nordic Orofacial Test — Screening

Nordic Orofacial Test - Screening
NOT-S
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O NOT-S é usado quando um paciente tem dificuldade para falar, mastigar ou engolir.
A secdo de anamnese € conduzida como uma entrevista estruturada. O examinador

faz a pergunta, explica, e faz perguntas adicionais quando necessdrio, interpreta a
resposta e preenche o questiondrio.

A entrevista do NOT-S contém seis sessdes: Funcdo Sensorial, Respira¢ao, Habitos,

Mastigando e Engolindo, Salivacdo e Secura da Boca (I-VI).

O exame do NOT-S contém seis sessdes: Face em Repouso, Respiracio Nasal,
Expressdo Facial, Misculos Mastigatérios e Fungdo Mandibular, Fun¢cdo motora oral
e Fala (1-6).

O manual ilustrado deve ser utilizado durante o exame.

Pais:

Fonoaudidloga Dentista Meédico Fisioterapeuta ~ Outros

Examinador D D D |:| D

Data do exame / /

Data de nascimento /) Q " 3

Nome:

Primeiro Diagndstico Médico (especificar somente um):

Codigo de diagndstico (ICD-10):

Posicdo durante o exame: |:|Sentad0

[ |Deitado

Posicao da cabega quando
sentado: |:|Normal (reta e vertical)

I:' Outra

Respostas com ajuda de outra pessoa: [ ]

CODIGO PARA AVALIACAO: X =SIM SE EM UMA SESSAO HOUVER
O ESCORE TOTAL DO NOT-S 0=NAO UMA OU MAIS RESPOSTAS X,
PODE VARIARDEO A 12 |-=NAO AVALIADO | COLOQUE O ESCORE 1 NA

CAIXA DA COLUNA A DIREITA

NOT-S ESCORE TOTAL |:| D
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ENTREVISTA NOT-S

Pontuacdo

I | Funcao Sensorial

A- Escovar seus dentes faz vocé ter ansia de vomito?

[]

Desconforto 6bvio como enjdo, vomito, ou refluxo — aumento de sensibilidade. D

ISSO ACONTECE MUILAS VEZEST ...ttt e e e e e eeeeeereeeeeeeeeaee

B- Voceé coloca tanta comida na boca que fica dificil de mastigar?
Isso acontece todo dia? .........coovervieerieeiiiniieeene e D

N3ao consegue perceber quando a boca estd cheia — diminuicao da sensibilidade.

IT | Respiracio
A- Vocé respira normalmente ou usa algum suporte para D
respirar? CPAP, Oxigénio, respirador, outros.
B- Vocé ronca muito quando dorme?
Isso acontece toda NOILE? ........cc.eeveruieiiiiinieiiiieiiccce e, D D

Ronco ou apnéia; ndo se aplica a sintomas de asma ou alergias.

II1 | Habitos

[ ]

A- Vocé roe as unhas, ou chupa os dedos ou outros objetos todos os dias?
Habito de succ¢do de chupeta e dedos nao € avaliado abaixo dos 5 anos. D D
B- Vocé chupa ou morde seus ldbios, lingua ou bochechas todos os dias?

C- Voce aperta forte seus dentes ou range eles durante o dia? D
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v

Mastigando e Engolindo
A- NGO cOME COM @ DOCA ....coouiiiiiiiiiiiicieeeceeeeee e D
Tubo nasogéstrico, gastrostomia, outros — pular perguntas B-E

B- Vocé acha dificil comer alimentos com certa consisténcia (mais duros)?
Excluir alergias e dietas especiais como vegetarianismo e intolerancia ao gliten
C- Vocé demora mais do que 30 minutos para comer uma refeicdo completa?
D- Vocé engole grandes pedacos sem mastigar? ...........cceecveeerveernveernneenne

E- Vocé costuma tossir durante as refeicoes? ........ccevvueernieernieeriieenneeenne

L1 O O

Acontece em quase todas as refeicoes.

Salivacao
A - Vocé fica com saliva no canto da boca ou escorre saliva para o queixo

todos os dias? Tem que limpar a boca, ndo se aplica enquanto dorme. D

VI

Secura da boca
A- Voceé precisa beber algum tipo de liquido para conseguir comer D
UMA LOTTAAAT ...ttt ettt ettt et st e e eaees
B- Vocé sente dor na mucosa (pele) da boca ou na lingua?...................... D
Dor recorrente ou sensacao de formigamento pelo menos uma vez na semana; nao se
aplica

a dor de dente ou vesiculas (lesdes bolhosas) na boca.

Nome: ENTREVISTA NOT-S Soma:
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EXAME NOT-S
Pontuacdo
Face em repouso Observe a figura por um minuto, comecando agora.
Observacdo de um minuto. Avalie A-D
Figura 1 D

A= ASSTMEIIIA c..vvieeeiieeiiie ettt e rre e e e e etreeeaee e s beeesaseeenes
(considerar tanto osso quanto tecidos moles)

B- Desvio da posi¢ao dos 14bios .......ccccueeeviieeriieiniieeniieiieeeen
(boca aberta ou outros desvios em mais de 2/3 do tempo)

C- Desvio da posi¢ao da lingua .........ccceeceeneenienieniininicnecicnenn
(ponta da lingua visivelmente entre os dentes em mais de 2/3 do tempo)

D- Movimentos INVOIUNTATIOS v.vvveeeeereeeeeieiiieeeeeeeeeeeeeeeeeeeeeeeeeeennnns

Respiracao nasal

Figura 2

A- Feche a boca e faca 5 profundas inspiragdes pelo nariz (cheire)
Nao consegue fazer 5 inspiragdes sucessivas pelo nariz.

Se o paciente ndo consegue fechar os labios, o paciente ou o
examinador pode, manualmente ajudar a manter os ldbios fechados.
Nao avaliar se o paciente estiver resfriado.

N N R I A I

Expressao facial

Figura 3

A- Feche 0s 0lhos bem forte ........cccceeviiieiiieeniiieciieeieeeeee D
Os musculos faciais nao estdo ativados, esteticamente, em simetria.

Figura 4

B- MOSEre SEUS dentes ........c.cccueeeuieeireeriierieeieereeeeeeereeeneevee e I:I

Os labios e os musculos faciais ndo sdao simetricamente ativados entio os

dentes sdo facilmente visiveis.
Figura 5

C- Tente assObIAI/aSSOPIAL ........eeueerverierieerienienieeieeie e

N3ao consegue fazer biquinho com os l1dbios simetricamente. l:l




91

Miisculos mastigatorios e funcao mandibular
Figura 6
A- Morda forte com seus dentes do fundo ..........cccceeveenieenennne.

Nao se pode registrar atividade simétrica quando dois dedos ficam pressionando
os musculos mandibulares (m. masseter dos dois lados).

Figura 7
B- Abra a boca 0 maximo quUe CONSEZUIT ......cevveriueenieaiianiienniee

Nao consegue abrir a boca numa distancia correspondente a largura do dedo indicador
e do dedo do meio da mio esquerda do paciente. Se os dentes anteriores estiverem
ausentes, use a largura de trés dedos (indicador, dedo do meio e anelar) como medida.

Funcao motora oral
Figura 8

A- Ponha sua lingua para fora o quanto puder .........c..ccceceeeuueneee.

N3ao consegue alcancgar a borda do vermelhao dos labios com a ponta da lingua.

Figura 9
B- Lamba 08 SEUS 1ADI0S ..ceevvvereeeeeeeeiieeeeee ettt eeeeeaann

Nao consegue usar a ponta da lingua para molhar os 1dbios e alcangar os cantos
da boca.

Figura 10

C- Encha sua boca de ar e segure por pelo menos 3 segundos ...

N3ao consegue encher a boca de ar sem vazamento de ar ou sem fazer barulhos.
Figura 11

D- Abra a boca bem grande e diga ah-ah-ah!.............................

N3ao se nota elevacgao da tvula e o palato mole é observado.

[]

[]

Fala

A-NAO fala e Pular perguntas B-C.
Figura 12

B- Conte alto até 10 .......cooieriiiiiiiieiieeeeeeeeeeee

A fala ndo € clara com um ou mais sons indistinguiveis ou nasalidade anormal.
Abaixo de 5 anos de idade exclua sons de R, S da avaliagdo.

Figura 13
C- Diga BANANA, FAQUEIRO, VACA, CEBOLA, CARRO ...

[]

[]

EXAME NOT-S Soma:
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Anexo 3 — Child Perceptions Questionnaire 8-10

Old,
Obrigado por nos ajudar com nosso estudo!

Estamos fazendo este estudo para entender melhor as coisas que podem acontecer com as

criangas por causa de seus dentes e sua boca.

POR FAVOR, LEMBRE-SE:

© Nio escreva seu nome no questiondrio.

© Isto ndo é uma prova e nio existem respostas certas ou erradas.

© Responda o mais honestamente que puder.

© Nio converse com ninguém sobre as perguntas enquanto as estiver respondendo.

© Ninguém que Vocé conhece verd suas respostas.

© Leia cada pergunta cuidadosamente e pense sobre as coisas que aconteceram com Vocé
nas tltimas 4 semanas.

© Antes de responder, pergunte a Vocé mesmo: “Isto acontece comigo por causa dos meus

dentes ou da minha boca?”

© Coloque um X na caixa ([1) & frente da resposta que for melhor para Vocé.
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Data de hoje: / /
Dia Meés Ano

PRIMEIRO, RESPONDA ALGUMAS PERGUNTAS SOBRE VOCE

1. Vocé é um menino ou uma menina?
Menino

(1 Menina

2. Quando vocé nasceu? / / Idade

Dia Més Ano

3. Quando vocé pensa em seus dentes ou boca, Vocé acha que eles sao:
] Muito bons
[1 Bons

| Mais ou menos

(1 Ruins

4. Quanto seus dentes ou boca lhe incomodam no dia-a-dia?
| Nem um pouco

1 S6 um pouquinho

] Mais ou menos

[0 Muito

AGORA RESPONDA ALGUMAS PERGUNTAS SOBRE O QUE ACONTECEU COM
SEUS DENTES E SUA BOCA NAS ULTIMAS 4 SEMANAS

5. Vocé teve dor em seus dentes ou em sua boca?
[ONunca

[1Uma ou duas vezes

[1Algumas vezes

[JVarias vezes

Todos os dias ou quase todos os dias



6. Vocé teve locais doloridos em sua boca?
[JNunca

1Uma ou duas vezes

[1Algumas vezes

[1Varias vezes

[OTodos os dias ou quase todos os dias

7. Vocé teve dor em seus dentes quando tomou bebidas geladas ou comeu alimentos

quentes?

[ONunca

[JUma ou duas vezes
[1Algumas vezes
[1Varias vezes

"1Todos os dias ou quase todos os dias

8. Vocé sentiu alimento grudado em seus dentes?
[1Nunca

"1Uma ou duas vezes

[JAlgumas vezes

[1Varias vezes

[1Todos os dias ou quase todos os dias

9. Voceé teve mau halito?
[ONunca

"1Uma ou duas vezes
[1Algumas vezes

[1Varias vezes

"1Todos os dias ou quase todos os dias

94



95

RESPONDA AINDA SOBRE O QUE ACONTECEU NAS ULTIMAS 4 SEMANAS

10. Vocé precisou de mais tempo que os outros para comer seus alimentos devido aos
seus dentes ou sua boca?

[JNunca

"1Uma ou duas vezes
|Algumas vezes
|Varias vezes

[1Todos os dias ou quase todos os dias

11. Vocé teve dificuldade para morder ou mastigar alimentos duros, como maca, milho
verde na espiga ou bife devido aos seus dentes ou sua boca?

[JNunca

[JUma ou duas vezes
|Algumas vezes
IVarias vezes

[1Todos os dias ou quase todos os dias

12. Vocée teve dificuldade para comer o que gostaria devido a problemas nos seus dentes
ou na sua boca?

[JNunca

[JUma ou duas vezes
|Algumas vezes
IVarias vezes

I'Todos os dias ou quase todos os dias
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13. Vocé teve dificuldade para dizer algumas palavras devido a problemas aos seus
dentes ou sua boca?

[JNunca

1Uma ou duas vezes
[1Algumas vezes
[1Varias vezes

[1Todos os dias ou quase todos os dias

14. Vocé teve problemas enquanto dormia devido aos seus dentes ou sua boca?
[JNunca

1Uma ou duas vezes

[1Algumas vezes

[1Varias vezes

"1Todos os dias ou quase todos os dias

AGORA RESPONDA ALGUMAS PERGUNTAS SOBRE O QUE ACONTECEU COM
SEUS SENTIMENTOS NAS ULTIMAS 4 SEMANAS

15. Vocé ficou triste devido aos seus dentes ou sua boca?
[ONunca

1Uma ou duas vezes

[1Algumas vezes

[JVarias vezes

[JTodos os dias ou quase todos os dias

16. Voce se sentiu aborrecido devido aos seus dentes ou sua boca?
[JNunca

1Uma ou duas vezes

[1Algumas vezes

[1Varias vezes

[1Todos os dias ou quase todos os dias



17. Vocé ficou timido devido aos seus dentes ou sua boca?
[Nunca
[JUma ou duas vezes
[1Algumas vezes
|Vérias vezes

[1Todos os dias ou quase todos os dias

CONTINUE AS RESPOSTAS SOBRE O QUE ACONTECEU COM SEUS SENTIMENTOS
NAS ULTIMAS 4 SEMANAS

18. Vocé ficou preocupado com o que as outras pessoas pensam sobre seus dentes ou
sua boca?

[ONunca
IUma ou duas vezes
|Algumas vezes
[1Varias vezes

"1Todos os dias ou quase todos os dias

19. Vocé ficou preocupado porque Vocé nao é tao bonito quanto os outros por causa de
seus dentes ou sua boca nas iltimas 4 semanas?

[ONunca

[JUma ou duas vezes
[1Algumas vezes
[1Varias vezes

"1Todos os dias ou quase todos os dias
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RESPONDA ALGUMAS PERGUNTAS SOBRE O QUE ACONTECEU NA SUA
ESCOLA NAS ULTIMAS 4 SEMANAS

20. Vocé faltou a escola devido a problemas nos seus dentes ou na sua boca?
[1Nunca

[1Uma ou duas vezes
[JAlgumas vezes

[1Varias vezes

[1Todos os dias ou quase todos os dias

21. Voce teve dificuldade para fazer sua licio de casa devido a problemas com seus
dentes ou sua boca?

ONunca

[JUma ou duas vezes
[JAlgumas vezes
[1Varias vezes

[1Todos os dias ou quase todos os dias

22. Vocée teve dificuldade para prestar atenciao na aula devido a problemas nos seus
dentes ou na sua boca?

[ONunca
[1Uma ou duas vezes
[1Algumas vezes

[1Varias vezes

[1Todos os dias ou quase todos os dias

23. Vocé nao quis falar ou ler em voz alta na aula devido a problemas nos seus dentes ou
na sua boca?

[ONunca
[1Uma ou duas vezes
[1Algumas vezes

[1Varias vezes

"1Todos os dias ou quase todos os dias
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RESPONDA ALGUMAS PERGUNTAS SOBRE VOCE JUNTO COM OUTRAS
PESSOAS QUE ACONTECERAM NAS ULTIMAS 4 SEMANAS

24. Vocé nao quis sorrir ou rir quando estava com outras criancas devido a problemas
nos seus dentes ou na sua boca?

OONunca

1Uma ou duas vezes
[JAlgumas vezes
[1Varias vezes

[1Todos os dias ou quase todos os dias

25. Voceé nao quis conversar com outras criancas devido aos problemas com seus dentes
ou boca?

[ONunca

1Uma ou duas vezes
[1Algumas vezes
[JVarias vezes

"1Todos os dias ou quase todos os dias

26. Vocé nao quis ficar perto de outras criancas devido aos seus dentes ou sua boca?
[1Nunca

[JUma ou duas vezes

[JAlgumas vezes

[1Varias vezes

[1Todos os dias ou quase todos os dias

27. Vocé nao quis participar de esportes e ir ao parque devido aos seus dentes ou sua
boca?

[ONunca

[JUma ou duas vezes

[1Algumas vezes
|Vérias vezes

"1Todos os dias ou quase todos os dias
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28. Outras criancas tiraram sarro de vocé ou lhe apelidaram devido aos seus dentes ou
sua boca?

[ONunca

1Uma ou duas vezes
[1Algumas vezes
[JVarias vezes

"1Todos os dias ou quase todos os dias

29. Outras criancas fizeram perguntas sobre seus dentes ou boca?

[ONunca

1Uma ou duas vezes
[1Algumas vezes
[1Varias vezes

[1Todos os dias ou quase todos os dias

PRONTO, ACABOU!

OBRIGADA POR SUA AJUDA
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Anexo 4 — Indice de Tratamento Ortodontico — Componente Dentdrio

Avaliado por meio da utilizacdo de uma régua especifica, o mesmo € dividido em cinco

pontuagdes ou escores, cada um correspondendo a uma das categorias abaixo relacionadas:

Categoria 1 (nenhuma necessidade)
1. méas-oclusdes extremamente pequenas, com deslocamento do ponto de contato menor do

que 1mm.

Categoria 2 (leve/pequena necessidade)

3.a. superposi¢do aumentada acima de 3,5mm, mas menor ou igual a 6mm, com selamento
labial.

2.b. superposic¢do reversa maior do que Omm, mas menor ou igual a 1 mm.

2.c. mordida cruzada anterior e posterior com discrepancia menor ou igual a 1 mm entre a

posicdo de contato retroverso e a intercuspides.

2.d. deslocamento do ponto de contato maior do que Imm, mas menor ou igual a 2mm.
2.e. mordida aberta anterior ou posterior maior do que 1mm, mas menor ou igual a

2mm. 2.f. aumento da sobremordida maior ou igual a 3,5mm, sem contato gengival.

2.g. oclusdes pré-normais sem nenhuma outra anomalia.

Categoria 3 (moderada necessidade)

3.a. aumento da superposi¢do para acima de 3,5mm, mas menor ou igual a 6mm, sem
selamento labial.
3.b. superposicao reversa maior do que 1mm, mas menor ou igual a 3,5mm.

3.c. mordidas cruzadas anterior e posterior com discrepancia maior do que 1mm, mas menor

ou igual a 2mm entre a posi¢do de contato retroverso e a posicao intercuspides.

3.d. deslocamento no ponto de contato maiores do que 2mm, mas menores ou iguais a

4mm. 3.e. mordida aberta lateral e anterior maior do que 2mm, mas menor ou igual a 4mm.

3.f. sobremordida completa e profunda nos tecidos gengivais e palatais, mas sem trauma.
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Categoria 4 (grave necessidade)

4.h. hipodontia menos extensa, necessitando de ortodontia pré-restauradora ou ortoddntica
para fechamento de espaco (um dente por quadrante).

4.a. aumento da superposi¢do para acima de 6mm, mas menor ou igual a 9mm.

4.b. superposi¢ao reversa maior que 1mm, mas menor que 3,5mm, com dificuldade de

mastigacdo e fala.

4.c. mordidas cruzadas anterior e posterior com uma discrepancia maior que 2mm entre as

posi¢des de contato retroverso e a interctspides.

4.1. mordida cruzada lingual posterior sem nenhum contato oclusal funcional em um ou ambos

os segmentos bucais.

4.d. deslocamentos graves no ponto de contato maiores do que 4mm. 4.e.
mordidas abertas extremas anterior e posterior maiores do que 4mm. 4.f.

sobremordida completa e aumentada com trauma gengival ou palatal.

4.t. dentes parcialmente erupcionados, inclinados e impactados contra os

adjacentes. 4.x. presenca de nimero excedente de dentes.

Categoria 5 (extrema necessidade)

5.i. impedimento da erup¢do dos dentes (exceto o terceiro molar) devido a aglomeracio,
deslocamento, presenca de nimero extra de dentes da primeira denticdo e alguma causa
patolégica.

5.h. hipodontia excessiva com implicacOes restaurativas (mais de um dente por quadrante)
requerendo ortodontia pré-protética.

5.a. aumento da superposi¢ao para acima de 9mm.

5.m. superposicdo reversa maior que 3,5mm, com relatos de dificuldade de mastigagdo e

fala. 5.p. fendas labiais e palatais e outras anormalidades craniofaciais.

5.s. primeira denti¢do inclusa.



