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RESUMO

Introducéo: Este estudo objetivou avaliar a percepcao visual de leigos, do sorriso
gengival antes e ap0s aplicagdo de toxina botulinica, usando a tecnologia de
rastreamento do olhar. Métodos: Foram utilizadas duas fotografias frontais da face
de uma modelo voluntaria do sexo feminino com sorriso gengival, uma antes e outra
30 dias apds aplicacdo de toxina na regiao dos musculos elevadores do labio superior.
As imagens foram avaliadas por 58 participantes. Com o software OGAMA, obtiveram-
se dados de visualizacdes em 3 areas de interesse (ADI) através do rastreamento do
olhar. Foram incorporados no estudo a Escala Visual Analégica (EVA) para avaliacdo
da atratividade facial e um questionario para avaliacdo da percepcdo de simpatia,
satisfacdo com o sorriso, insatisfacdo com a exposicéo dentaria e gengival, e timidez.
A andlise de dados foi realizada no programa SPSS, versao 25, considerando nivel
de significancia de 5%. Resultados: Os mapas de calor e de pontos mostraram que
0S participantes concentraram a visualizacdo na regido da boca com pequena
transicéo para nariz e olhos, na imagem antes da aplicacdo. A regido da boca também
foi a ADI onde a primeira visualizagdo ocorreu em menor tempo quando comparada
as areas dos olhos e nariz (p<0.05). A EVA demonstrou que a atratividade aumentou
na imagem com menor exposi¢cao de gengiva (p<0.05). Apos aplicacdo da toxina, a
satisfacdo com o sorriso aumentou (p<0.05) e a insatisfacdo com a exposi¢cao gengival
diminuiu (p<0.05). Entretanto, aumentou a insatisfagdo com a exposi¢cdo dentéaria
(p<0.05). Conclusdes: Verificou-se que a boca atraiu mais a atengcdo dos
participantes em tempo menor quando comparada as outras ADIs. A diminuicdo da
exposicao gengival apds a aplicacdo de toxina botulinica resultou em melhora na
atratividade da estética facial. Houve a percepcao de aumento na “satisfacdo com o
sorriso” e diminuicdo da “insatisfagcdo com a exposi¢cédo gengival’. Em contrapartida,
ocorreu aumento da “insatisfagdo com a exposi¢cao dentaria”.

Palavras-chave: Sorriso. Toxina Botulinica Tipo A. Gengiva. Percepcéo Visual.



1. INTRODUCAO

A compreensdo de que o0 sorriso estético € resultado da combinacdo de
diferentes componentes, como tecido mole, exposi¢ao dentaria e exposi¢céo gengival,
€ um dos requisitos para tratamentos odontolégicos, pois 0s mesmos devem
apresentar equilibrio entre si.! O comprimento do labio superior, o tamanho dos
incisivos e a exposicao excessiva de gengiva sao os fatores que mais impactam no
sorriso.>® Especificamente o sorriso gengival, reconhecido como um problema

estético, sofre influéncia de todos esses elementos.4°

A movimentacao dos labios € a condicdo que controla a exposi¢cao gengival,
ditando a composicdo do sorriso; dessa forma, a visibilidade da gengiva e da
disposicéo dentaria sera formada a partir da posicdo labial e da altura da linha do
sorriso.® Um sorriso com mais de 2mm de exposi¢éo gengival pode ser visto como um
problema antiestético, fazendo com que a insatisfacdo com a aparéncia seja o
principal motivo de procura por tratamento’® principalmente por mulheres, cuja
prevaléncia de sorriso gengival chega a ser o dobro comparada ao sexo masculino.®
Essa exposi¢cdo de gengiva é, frequentemente, atribuida a contracdo excedente dos
musculos do labio superior, também apresentando como possivel etiologia a alteracéo
da erupcgéo passiva, excesso vertical maxilar, extrusdo dento-alveolar anterior e l1abio
superior fino.1 Um dos tratamentos recomendados é a toxina botulinica tipo A que,
ao ser aplicada em pequenas doses, limita a contracdo dos musculos elevadores do
labio superior, reduzindo a exposicdo gengival,'*'? por meio do bloqueio da liberagdo
de acetilcolina na jungdo neuromuscular. Consequentemente, essa paralisia reduz o

feedback aferente do misculo que foi imobilizado em direcéo ao cérebro.!3

Quando aplicada para tratamento do sorriso gengival, essa toxina mantém a
capacidade de sorrir, apesar de ocorrer o relaxamento vertical do labio superior,'* o
gue a torna uma opcéao de intervengdo minimamente invasiva a ser considerada no
plano de tratamento.'® Para compor esse planejamento estético, o uso de fotografias
extrabucais torna-se um recurso imprescindivel de avaliacdo na Odontologia,
permitindo que seja feita uma analise facial ampla em conjunto com a analise do

sorriso para a elaboracéo de um diagnéstico preciso.6:17



Estudos referentes a estética do sorriso e sua interferéncia na atratividade facial
contribuem para determinar a necessidade de intervencdo, e podem ser realizados
empregando diferentes metodologias e perspectivas.®?0 O rastreamento do olhar
para andalise da percepc¢éo visual, consiste em avaliar a posi¢do e o movimento dos
olhos através do dispositivo eye-tracking, verificando o trajeto que o olho percorre em
uma determinada imagem, fornecendo dados como o trajeto percorrido, tempo até a
primeira fixacdo e tempo total de fixacdo em determinada area.?* O local que obtiver
mais atencao do visualizador, sera a area com mais fixacées e onde o foco ocorre por

mais tempo, permitindo avaliar qual caracteristica detém maior interesse.??

Explorando essa metodologia, ainda nao utilizada para este fim, o objetivo
deste estudo foi avaliar a percepcdo estética do sorriso gengival antes e apos a
aplicacédo de toxina botulinica tipo A, por meio do rastreamento do olhar, Escala Visual

Analdgica e questionario.



2. OBJETIVOS

Avaliar a percepcdao visual e a atratividade estética facial, utilizando imagens
de uma face de individuo adulto do sexo feminino com a presencga de sorriso gengival,
antes e apos o resultado decorrente da aplicacdo de toxina botulinica, mediante o

rastreamento do olhar, Escala Visual Analdgica e questionario.



3. MATERIAL E METODOS

Foi realizado um estudo observacional, transversal, prospectivo, auto pareado.
O projeto de pesquisa foi aprovado pelo Comité de Etica da PUCPR (CEP), sob
namero de parecer: 3.729.413 (ANEXO 1).

Aplicacéo de toxina botulinica tipo A

Foi selecionada uma voluntaria do sexo feminino (referida neste trabalho como
modelo voluntaria), 24 anos, que apresentava sorriso gengival, para a aplicacao de
toxina botulinica tipo A. O local de aplicacdo da toxina foi no ponto Yonsei,?® que
consiste na delimitagcdo de uma area de 2 cm de didametro, com o centro estabelecido
na regido onde o musculo elevador do labio superior, misculo zigomatico menor e

musculo levantador do labio superior e da asa do nariz se encontram.

Foram delimitados na modelo voluntéria dois pontos de cada lado da face, para
aplicacdo de 2 unidades de toxina em cada um dos quatro pontos (Fig. 1). A marca
de toxina utilizada foi BOTOX® (Allergan, Inc, Irvine, Califérnia), na forma de ampola,

em po liofilizado. O conteudo foi diluido em 1mL de cloreto de sédio a 0,9%,

totalizando 100 unidades de toxina (10 unidades/0,1mL).

Figura 1. Pontos de aplicacdo da toxina botulinica tipo A



Fotografias

Foram realizadas duas fotografias faciais da modelo voluntaria. Uma delas
efetuada antes e outra 30 dias ap0s a aplicacao da toxina (Fig. 2). As fotografias foram
obtidas com a camera digital Canon XT (Canon Inc., Tokyo, Japan), lente macro 50mm
Sigma e flash Sigma (Sigma Corp., Kawasaki, Japan) a distancia padrdo de 90cm,
com qualidade de alta resolucdo, em ambiente de estudio iluminado e fundo preto, a
cabeca orientada com o plano de Frankfurt paralelo ao solo e com o plano sagital
mediano perpendicular ao plano horizontal, sorrindo, maquiagem limitada, sem

brincos e piercings.

As fotografias foram padronizadas no Photoshop® (Adobe®, San Jose, CA),
retirando-se imperfeicdes que poderiam desviar a atencado do observador e o foco
do objetivo (como aderecos e manchas na pele). Adicionalmente, foi realizado o

espelhamento de um dos lados para que a face ficasse simétrica.

Figura 2. Fotografias antes (A) e ap0s 30 dias (B) da aplicacéo
datoxina botulinica tipo A.



Amostra

Participaram do estudo 58 adultos, com variacdo de idade de 18 a 71 anos,
leigos em Odontologia, 60,3% do sexo masculino e 39,7% do sexo feminino. Todos
0s participantes assinaram o Termo de Consentimento Informado apds o

conhecimento dos detalhes e condi¢cbes do estudo.

A obtencdo desta amostra compreendeu a auséncia das seguintes condicdes:
problemas neurolégicos e/ou visuais prévios, uso recente de &lcool ou
medicamentos que pudessem interferir nas habilidades cognitivas, uso de 6culos (as
lentes poderiam interferir no sensor), histérico familiar de anomalias faciais

congénitas, histérico de participacdo em pesquisas de rastreamento do olhar.

Determinacéo das Areas de Interesse

Para a andlise dos movimentos oculares, foram determinadas 3 areas de
interesse (ADI) nas imagens a serem visualizadas (os participantes nao tinham
ciéncia dessas delimitacdes onde foram captadas as informacdes), visando definir

regides na face, como boca, nariz e olhos (Fig. 3).

Figura 3. Areas de interesse (ADI).



Nas ADIs, as fixagOes foram registradas e analisadas utilizando o software
OGAMA (Freie Universitat, Berlin) para a obtencdo de dados do rastreamento do
olhar. Foram analisados o numero de fixacdes, o tempo até a primeira fixacdo e o
tempo total das fixagdes em cada uma das ADIs. O mapa de calor forneceu, a partir
de uma escala de cores, a concentracao de fixacdo nas areas delimitadas, indo da
cor clara (verde) — menos visualizagdes, para a cor escura (vermelha) — mais

visualizacdes.

Rastreamento do olhar

Os patrticipantes informaram sua idade e sexo e foram convidados a avaliar as
imagens, sem que fosse explicado 0 que essas imagens representavam, apenas
gue seria um estudo sobre a percepc¢do da atratividade, e que seria necessaria a

visualizagdo em um monitor.

Em seguida, sentaram-se em uma cadeira, em uma sala silenciosa, a distancia
de 60 centimetros do monitor (Dell P2317H; Dell Inc, Round Rock, Tx, USA) de alta
resolucao (768 x 1366 pixels) posicionado verticalmente e do hardware eye-tracker

(Fig. 4). Na sala, estiveram presentes apenas o participante e um avaliador.

o

Y

-

Figura 4. Posicdo do participante em relagéo ao eye-tracker.

Para inicio do teste do rastreamento do olhar, foi realizada a calibragdo do

movimento ocular e considerados somente os participantes cujo software designou
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o resultado admissivel. O teste foi repetido quando o resultado da calibragéo néo foi

satisfatorio.

O hardware usado para rastreamento ocular foi 0 TheEyeTribe® (The Eye
Tribe Aps, Copenhague, Dinamarca), em conjunto com o software OGAMA 5.0
utilizado para rastrear os movimentos dos olhos dos participantes. Com a calibracao
concluida, a coleta de dados foi iniciada e, a partir dos resultados, os mapas de calor,
mapa de pontos de visualizacdes e trajetoria do olhar foram obtidos através do
software. No mapa de calor, foram comparadas as médias entre as visualizacdes,
progredindo da cor fria (verde) para cores quentes (vermelho), onde quanto mais
avermelhada a cor, mais visualizacbes uma determinada area recebeu. No mapa de

pontos, houve a insercdo de um ponto cada vez que uma visualizacdo foi detectada.

Os observadores visualizaram uma sequéncia aleatoria de 21 imagens,
incluindo as duas imagens da modelo voluntéria utilizadas neste trabalho, uma antes
e outra apos a aplicacéo da toxina botulinica tipo A. As 19 imagens excedentes que
foram visualizadas nao foram inclusas neste estudo, e consistiram em imagens
faciais de criancas, jovens, adultos e idosos, todos sorrindo, tanto do sexo masculino
guanto feminino. A utilizacdo de imagens adicionais objetivou evitar comparagoes
entre antes e apds a aplicacdo da toxina, pela proximidade de exibicdo. Cada
imagem foi apresentada durante 5 segundos. Para que ndo houvesse interferéncia
do ultimo ponto de conexdo ao slide anterior, o primeiro ponto de conexdo do
préximo slide foi programado para ser ignorado, em um intervalo de tempo de 200
ms, no software OGAMA 5.0.

Escala Visual Analdgica (EVA)

Foi aplicada a Escala Visual Analdgica para analisar a atratividade da estética
facial, ap0s a sesséo de rastreamento do olhar. A escala foi apresentada na tela,
onde uma nota deveria ser estabelecida entre a graduacéo de 0 a 100. Quanto mais
préximo de 0, significava que o avaliador considerava a imagem menos atrativa e
mais préximo ao 100, mais atrativa 2*. Foram utilizadas as mesmas 21 imagens da

etapa anterior para avaliacado da EVA.

11



Os observadores foram convidados a responder uma pesquisa em um
computador Dell Inspiron 7375 touch 2 — 1, aberto no aplicativo Qualtrics®
(Qualtrics Labs Inc., Provo, UT), podendo optar por responder em seu dispositivo
mével, com a premissa que as respostas fossem enviadas na presenca do

responsavel pela pesquisa.

Questionario

Na ultima etapa da pesquisa, 0s observadores responderam um questionario
com as seguintes perguntas: “vocé considera essa pessoa simpatica?”, “vocé acha
que essa pessoa esta satisfeita com o sorriso?”, “vocé considera essa pessoa
insatisfeita com a exposicéo dentaria?”, “vocé considera essa pessoa insatisfeita com
a exposigao de gengiva?”’ e “vocé considera essa pessoa timida?”. As perguntas
apareceram nesta sequéncia na tela do computador, abaixo da imagem da modelo
voluntaria, para as imagens antes e apdés a aplicacdo da toxina botulinica
separadamente. As respostas foram dispostas na forma de SIM, caso a pessoa

concordasse com a pergunta, e NAO, caso discordasse.

Andlise de Dados

Os resultados obtidos a partir do rastreamento do olhar, da EVA e do
guestionario, foram tabulados no software Microsoft Excel e analisados no programa
SPSS versao 25 (Statistical Package for Social Sciences Software) (SPSS Inc.,
Chicago, IL). O Teste-T de student para amostras independentes foi aplicado para
analisar diferencas significantes entre as imagens em relagdo ao numero de fixagéao,
tempo até a primeira fixacao, tempo total de fixacdo, EVA e entre os sexos masculino
e feminino. Também foi aplicado o teste de Kruskal-Wallis entre as variaveis do
rastreamento do olhar comparando as trés ADI. O teste Qui-quadrado de Pearson
foi aplicado entre as imagens em contraste com as variaveis simpatia, satisfagdo
com o sorriso, insatisfagcdo com a exposicao dentéria, insatisfacdo com a exposicao

gengival e timidez.
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4. RESULTADOS

O estudo foi realizado com 58 participantes, 60,3% do sexo masculino e 39,7%
do sexo feminino. A média de idade foi de 35,81 anos de idade, sendo 37 anos a
média de idade para o sexo masculino e 34 para o sexo feminino. Foram gerados
resultados qualitativos na forma de mapa de calor e mapa de pontos, e resultados

guantitativos na forma de andlise estatistica.

Rastreamento do olhar

Os resultados do mapa de calor de antes e ap0s a aplicacao da toxina botulinica
tipo A, estdo representados na figura 5. Para a imagem antes da aplicacdo de toxina
(A), é possivel concluir que o foco maior foi registrado na boca, na regido dos incisivos
centrais e na exposi¢do gengival, com pouco ou nenhum desvio para outras areas.
Quanto a analise da pés aplicacdo, o foco maior continuou na boca, na regido dos
incisivos e labio inferior. Ainda, € possivel notar desvio maior para o0 nariz e para a

regido ocular, informagdes essas corroboradas na analise do mapa de pontos (Fig. 6).

Figura 5. Mapa de calor representando as areas mais visualizadas. Em

vermelho estdo as &reas com maior concentracdo de visualizacdes.
13



Figura 6. Mapa de pontos.

Ndo houve diferenca estatistica nas areas de interesse antes e apoés a
aplicacdo de toxina (tabela I). Ao realizar um comparativo entre as ADI olhos, boca e
nariz (tabela Il), foi possivel verificar que a regido da boca levou menos tempo para
atrair a atencao (p<0.05) quando comparada as areas de interesse olhos e nariz. A
figura 7 representa essa analise estatistica, permitindo verificar a diferenca entre o

tempo até a primeira fixagédo (Fig. 7B) antes e apds a aplicacdo de toxina botulinica.
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Tabela |. COMPARACAO ENTRE AS IMAGENS ANTES E APOS APLICACAO
DA TOXINA BOTULINICA X VARIAVEIS DO RASTREAMENTO DO OLHAR

Variaveis Grupo Média Desvio Erro padréo P valor
padrao da média
Numero de fixacdes | Com sorriso gengival 2.20 1.643 0.735 0785
nos olhos Sem sorriso gengival 2.00 0.632 0.258
Namero de fixacdes | Com sorriso gengival 1.33 0.707 0.236 0844
no nariz Sem sorriso gengival 1.27 0.647 0.195
Namero de fixagdes | Com sorriso gengival 2.54 1.532 0.313 0196
na boca Sem sorriso gengival 1.95 1.465 0.320
Tempo até 12 Com sorriso gengival | 2671.00 | 1.549.041 692.752 0,268
fixagéo nos olhos | sem sorriso gengival | 1816.33 | 809.242 330.371
Tempo até 12 Com sorriso gengival | 1763.67 | 1.700.588 566.863 0.626
fixacdo no nariz | sem sorriso gengival |2134.45 | 1.629.582 | 491.337 '
Tempo até 12 Com sorriso gengival | 779.92 | 1.324.472 270.357
fixacdo naboca | sem sorriso gengival | 607.71 | 1.149.789 | 250.905 0040
Tempo total de Com sorriso gengival | 619.40 | 572.896 256.207 0570
fixagdo nos olhos | sem sorriso gengival | 626.50 | 262.515 107.171
Tempo total de Com sorriso gengival | 534.22 | 591.116 197.039 0742
fixagdo no nariz | sem sorriso gengival | 460.36 | 392.490 118.340
Tempo total de Com sorriso gengival | 1145.96 | 850.192 173.545
fixagdo naboca | sem sorriso gengival | 807.29 | 679.529 148.285 o1

Participantes: 58. Diferenca estatistica p<0.05.
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Tabela Il. COMPARACAO ENTRE AS AREAS DE INTERESSE - ANTES E
APOS A APLICACAO DE TOXINA BOTULINICA

Com sorriso

Sem sorriso

gengival gengival
Rastreamento do olhar P valor
Média Média
(desvio padrao) (desvio padrao)
Numero de fixag6es nos
2.20 (.735) 2.00 (.258)
olhos
Numero de fixacdes no
_ 1.33 (.236) 1.25 (.179) 0.54
nariz
Numero de fixagbes na
2.54 (.313) 2.00 (.309)
boca
Tempo até 12 fixacdo nos
2671.00 (.692.752) | 1816.33 (330.371)
olhos
Tempo até 12 fixacao no
_ 1763.67 (566.863) | 2342.50 (494.429) | 0.001*
nariz
Tempo até 12 fixacdo na
779.92 (270.357) 580.09 (240.818)
boca
Tempo total de fixacéo
619.40 (256.207) 626.50 (107.171)
nos olhos
Tempo total de fixagdo no
534.22 (197.039) 447.00 (108.853) 0.138

nariz

Tempo total de fixag&o na

boca

1145.96 (173.545)

838.73 (144.838)

Participantes: 58

. Diferenca estatistica p<0.05.
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FIGURA 7. RASTREAMENTO DO OLHAR POR ADI. MEDIA DO NUMERO TOTAL DE FIXACOES
(A), TEMPO ATE PRIMEIRA FIXACAO (B) E TEMPO TOTAL DE FIXACAO (C).
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Escala Visual Analdgica

As notas da EVA apresentaram diferenca estatistica entre as duas imagens da
pesquisa (p=0.000) (tabela IIl). A imagem antes do tratamento com a toxina recebeu
médias de notas menores do que apds a aplicagdo. Em contrapartida, a imagem apdés
aplicacdo da toxina botulinica foi mais atrativa que a de antes, com exposi¢cao

gengival.

Tabela lll. COMPARACAO ENTRE AS IMAGENS ANTES E APOS A
APLICACAO DE TOXINA BOTULINICA X ESCALA VISUAL ANALOGICA

o Desvio | Erro padréo P
Imagem Grupo Média . o
padréo da média valor
Com sorriso gengival | 48.76 23.380 3.070
EVA 0.000*
Sem sorriso gengival | 68.57 27.404 3.598

Participantes: 58. Diferenca estatistica p<0.05.

Questionario

As cinco categorias: “simpatia”, “satisfacdo com o sorriso”, “insatisfacdo com a
exposicdo dentéria”, “insatisfacdo com a exposicdo gengival’ e “timidez” foram
correlacionadas com as imagens (Tabela IV). As variaveis “satisfeita com o sorriso”
(p=0.000), “insatisfeita com a exposicdo da gengiva”’ (p=0.000) e “insatisfeita com a
exposicdo dos dentes” (p<0.05) obtiveram diferenca estatistica. Segundo o0s
observadores, a modelo de antes da aplicacdo estaria insatisfeita com a exposi¢cao
excessiva da gengiva e a de apos, satisfeita com o sorriso e insatisfeita com a

exposicao dentaria.

18



Tabela IV. ASSOCIACAO DAS IMAGENS ANTES E APOS A APLICACAO DE
TOXINA BOTULINICA X VARIAVEIS DO QUESTIONARIO

Com Sem
Variaveis do Questionario Resposta sorriso sorriso P valor
gengival gengival
Sim 48.50% 51.50%
Simpatia 0.852
N&ao 51.90% 48.10%
Sim 19.60% 80.40%
Satisfacdo com o sorriso 0.0000*
Nao 68.90% 31.10%
Insatisfacdo com a Sim 23.10% 76.90%
50 dentari 0.039*
exposicao dentaria Néo 53.30% 46.70%
1 () 0,
Insatisfacdo com a Sim 80.40% 19.60%
s ) 0.0000*
exposigdo gengival Nzo 31.10% 68.90%
Sim 33.30% 66.70%
Aparenta timidez 0.402
Nao 50.90% 49.10%

Participantes: 58. Diferenca estatistica p<0.05.

Comparativo por sexo

Um comparativo dos itens do questionario entre sexos esta disposto na tabela
V. Houve diferenca estatistica entre os sexos (p<0.05) no item “simpatia” do
guestionario para a imagem apos aplicacdo da toxina botulinica. Para o sexo feminino,
a pessoa ha imagem com menor exposi¢cao gengival aparentou ser mais “simpatica”.
Ja para o sexo masculino, houve diminuicdo da simpatia apds a aplicacao de toxina
botulinica. Na imagem antes da aplicacdo da toxina, a taxa de resposta foi similar
entre o0 sexo masculino e feminino.

N&o houve diferenca estatisticamente significante para os outros itens do
guestionario. Tanto o sexo masculino quanto o feminino consideraram que houve
aumento da satisfacdo com o sorriso e diminuicdo da insatisfagdo com a exposi¢ao

gengival na imagem apdés a aplicacdo da toxina botulinica.
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Tabela V. COMPARATIVO ENTRE AS RESPOSTAS DO SEXO MASCULINO E
FEMININO X QUESTIONARIO

Questionario Com sorriso gengival Sem sorriso gengival
Variavel Resposta | Masculino | Feminino | P valor | Masculino | Feminino | P valor
Sim 54.3% 56.5% 45.7% 73.9%
Simpatia 0.867 0.034*
Nao 45.7% 43.5% 54.3% 26.1%
) 0.361 0.245
0 sorrso Néao 82.9% 91.3% 45.7% 30.4%
Insatisfeita com Sim 2.9% 8,70% 14.3% 21.7%
exposicao 0.326 0.462
- Nao 97.1% 91,30% 85.7% 78.3%
dentéria
Insatisfeita com Sim 62.9% 65.2% 20.0% 8.7%
exposicao 0.855 0.245
. N&o 37.1% 34.8% 80.0% 91.3%
gengival
Sim 0.00% 8.7% 11.4% 0.00%
Timidez 0.076 0.093
Nao 100.00% 91.3% 88.6% 100.00%

Participantes: 58. Diferenca estatistica p<0.05.

Tanto o sexo masculino quanto o feminino levaram menos tempo para a
primeira visualizagdo na boca, quando comparado com os olhos e nariz, tanto na
imagem antes da aplicacdo da toxina botulinica como apds (tabela VI). Houve
diferenca estatistica significante (p<0.05) no tempo até a primeira fixagdo no nariz, na
imagem sem sorriso gengival, onde os homens levaram um tempo consideravelmente
maior para olhar para essa regido, quando comparado ao sexo feminino. O tempo
total de fixacdo na boca por visualizadores do sexo masculino, foi maior do que nas
areas de interesse “olho” e “nariz”. Para o sexo feminino, houve um equilibrio entre as
visualizacfes das 3 areas de interesse. Ambos 0s sexos apresentaram aumento na
nota da EVA na imagem com menor exposi¢cado gengival, considerando mais atrativa

a imagem apos a aplicacéo de toxina botulinica.
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Tabela VI. COMPARACAO DE VALORES MEDIOS PARA AS VARIAVEIS DO
RASTREAMENTO DO OLHAR EM RELACAO AO SEXO DO PARTICIPANTE

Rastreamento do olhar

Com sorriso gengival

Sem sorriso gengival

Variavel Sexo Média P valor Média P valor
NUmero de fixagfjes Masculino 2.0 1.67
0.913 0.230
nos olhos Feminino 2.25 2.33
Numero de fixagfjes MaSCU”nO 1.17 10
) 0.535 0.215
no nariz Feminino 1.67 1.75
Namero de fixacdes | Masculino 2.60 2.08
0.816 0.562
naboca Feminino 2.44 1.78
Tempo até 13 fixagéo I\/IaSCU|inO 313000 198900
0.790 0.656
nos olhos Feminino | 2556.25 1643.67
Tempo até 12 fixagcdo | Masculino | 1163.67 2973.43
) 0.143 0.003*
no nariz Feminino 2963.67 666.25
Tempo até 12 fixacdo | Masculino | 741,53 852.08
0.859 0.241
naboca Feminino 843.89 281.89
Tempo tota' de MaSCU”nO 499.00 542.67
o 0.851 0.497
fixagdo nos olhos Feminino 649.50 710.33
Tempo tota' de l\/laSCU|inO 46250 32371
) . ) 0.639 0.301
fixagcao no nariz Feminino 677.67 699.50
) ~ 0.433 0.912
fixagdo na boca Feminino 965.78 858.67
Masculino 47.22 66.34
EVA 0.637 0.437
Feminino 50.26 71.96

Participantes: 58. Diferenca estatistica p<0.05.



5. DISCUSSAO

O sorriso representa um importante papel na atratividade facial podendo afetar
atributos pessoais, profissionais, bem como a qualidade de interacGes sociais,?® o que
o torna uma das caracteristicas de maior relevancia na Odontologia.

Neste estudo, foi realizada a aplicacdo de toxina botulinica tipo A em uma
voluntaria do sexo feminino, para avaliar a percepcao estética da face ao diminuir a
exposicao gengival excessiva. A aplicacdo ocorreu no ponto de Yonsei, que delimita
a area onde se encontram os 3 principais musculos responsaveis pelo sorriso,
aumentando a eficacia da aplicacdo ao permitir que a toxina seja difundida mais
facilmente, paralisando esses musculos e diminuindo a necessidade de multiplas
aplicacdes em diversos pontos.?® A realizacdo de intervencéo neste estudo buscou
obter um resultado auténtico, o que talvez ndo fosse verossimil com o uso de imagens
manipuladas digitalmente.

Pesquisas utilizando o rastreamento do olhar reportaram um padrao nas
visualizacfes, onde a concentracdo ocorre no centro da face, como olhos, nariz e
boca, com atencdo maior nos olhos. Nestes casos, as pesquisas selecionaram
modelos com padrées faciais bem equilibrados?®?’ e as imagens utilizadas
apresentavam a face neutra, sem sorrir.?83° Em contrapartida, estudos utilizando o
rastreamento do olhar avaliando imagens que apontavam a necessidade de
tratamento ortoddntico apresentaram aumento da atencdo na regido da boca
conforme acentuou-se a maloclus&o.3%32 O sorriso gengival, por ser considerado uma
caracteristica pouco atrativa,®*-3® pode ter influenciado na maior concentracdo de
visualizacfes na regido da boca na imagem onde a exposi¢ao gengival € maior, antes
da aplicac&o de toxina botulinica, conforme verificado nos mapas de calor e de pontos.
Apesar de existirem diferencas na regido dos olhos antes e apos a aplicacdo da toxina
botulinica no presente trabalho, ndo houve nenhum comprometimento nos resultados
deste estudo, visto que esta regido ndo recebeu tanta visualizacdo como a area de
interesse boca.

Essas alteracbes de normalidade nas visualiza¢cdes, com a boca recebendo
mais aten¢ao que outras areas, indicam que variacdes na face podem inverter a regiao

de destaque,®3” aumentando a visualizacdo em determinada area que possua algum
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tipo de variante. Isso ocorre devido a necessidade de reconhecimento facial quando
a imagem visualizada apresenta alteracdo que ndo seja familiar ao observador.38

A existéncia de padrdes culturais de leitura, como ler progressivamente da
esquerda para a direita ou da direita para a esquerda, podem ter influenciado na
concentracédo de visualizagcdes no lado esquerdo nos mapas de calor e mapa de
pontos. O mesmo resultado ocorreu em estudos com brasileiros® e indianos,?® onde
0 padréo de leitura ocorre da esquerda para a direita. Ja em estudos realizados em
paises asiaticos, como por exemplo na China, onde o padrédo de leitura é da direita
para a esquerda, o resultado pode ser inverso, com o lado direito recebendo mais
visualizacdes.*? Por este motivo, aconselha-se o espelhamento de um dos lados da
imagem, como realizado no presente estudo.

Em relagcdo ao beneficio da toxina botulinica, o resultado sugere um aumento
estatisticamente significante na atratividade facial apds a aplicacao da toxina. Esses
resultados sdo consistentes com a melhora estética do sorriso gengival apés a
aplicacdo da toxina em outros estudos, que também utilizaram a Escala Visual
Analogica como medida de avaliacdo. Nessas pesquisas, as escalas apresentaram
variages de 1 a 5,** de 1 a 10*>*3 e, como no presente estudo, de 1 a 100.4243
Verificou-se que, independentemente da gradacao utilizada na EVA nessas analises,
as meédias das notas que os avaliadores apresentaram nas imagens antes da toxina
foram menores, aumentando na imagem apds a aplicacdo da toxina. O mesmo
resultado foi obtido nesta pesquisa, com a média da nota na escala visual analdgica
de 48.76 antes da aplicagdo da toxina e 69.57 apds a aplicagdo da toxina, um aumento
de 42,67% na atratividade facial.

No presente estudo, ndo houve diferenca estatisticamente significante na
percepcao entre homens e mulheres ao realizar a avaliagdo da face como um todo,
tanto no rastreamento do olhar quanto na avaliagdo da EVA, o mesmo resultado foi
encontrado em outros estudos que utilizaram as mesmas ferramentas.'®3344 Em
contrapartida, o estudo que verificou que o sexo feminino avalia o sorriso gengival
com notas maiores que o sexo masculino,* utilizou somente imagens do terco inferior
da modelo, sem que pudesse ser feita uma avaliacdo facial completa. Ao utilizar a
imagem do rosto inteiro da face da modelo voluntaria, permitimos que o sorriso

gengival fosse analisado ndo como componente isolado, mas em conjunto com outras
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caracteristicas para uma avaliagdo mais completa da influéncia do sorriso gengival na
atratividade facial.

Os resultados sugerem que a possibilidade de correcdo do sorriso gengival
proposta neste estudo, pode ser apresentada ao paciente como uma alternativa de
tratamento, uma vez que leigos consideraram mais atrativa a face da modelo
voluntaria ap6s diminuicdo da exposicdo gengival excessiva. Apesar da toxina
botulinica possuir um curto periodo de duracéo (de 12 a 24 semanas),*® a indicacédo
deste tratamento minimamente invasivo'® pode ser preferido pelo paciente,
principalmente ao considerar sua reversibilidade, ja que haver4d uma diminuicdo
fisiologica da exposicdo dos incisivos superiores e aumento da exposicdo dos
incisivos inferiores com o envelhecimento,*” em comparacdo aos outros tratamentos
irreversiveis existentes, como tratamento ortodbntico, cirurgia ortognatica e
reposicionamento labial;*®4° ou pode ser utilizado como um tratamento coadjuvante

em Ortodontia e Periodontia.
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6. CONCLUSOES

Houve variagcdo na percepcéo da estética facial apés a aplicacdo de toxina
botulinica. A diminuicdo da exposicédo gengival resultou em melhora na atratividade.
Verificou-se também aumento na “satisfacdo com o sorriso” e na “insatisfacdo com a

exposig¢ao dentaria” e diminuigdo da “insatisfagcdo com a exposi¢ao gengival”.
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ABSTRACT

Introduction: We aimed to evaluate laypeople’s visual perception of the gingival smile
before and after botulinum-toxin application, using eye-tracking technology. Methods:
Two frontal photographs of a female volunteer’s face with gingival smile were used.
One before and another 30 days after the toxin application in the upper lip levator
muscle region. The images were evaluated by 58 participants. Using the OGAMA
software, visualization data were obtained in three areas of interest (AOIs) through
eye-tracking. A visual analog scale (VAS) was used to assess facial attractiveness,
and a questionnaire to assess the perception of sympathy, satisfaction with the smile,
dissatisfaction with dental and gingival exposure, and shyness. Results: Heat and
point maps showed that the participants visually concentrated on the mouth region,
with a small transition to the nose and eyes in the pre-procedure image. The mouth
region was the AOI where the first visualization occurred in a shorter time compared
to the latter areas (p<0.05). VAS revealed that attractiveness increased in the image
with less gingival exposure (p<0.05). After the toxin application, satisfaction with the
smile increased (p<0.05), and dissatisfaction with gingival exposure decreased
(p<0.05). However, dissatisfaction with dental exposure increased (p<0.05).
Conclusions: We discovered that the mouth attracted greater attention from
participants in less time compared to other AOIs. The decrease in gingival exposure
after the botulinum toxin application resulted in improved facial esthetics. There was a
perceptible increase in “satisfaction with the smile” and a decrease in “dissatisfaction
with gingival exposure.” Conversely, the “dissatisfaction with dental exposure”
increased.

Keywords: Smile. Botulinum Toxin Type A. Gingival display. Visual perception.
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1. INTRODUCTION

An esthetic smile is the result of a combination of different components, such as
soft tissue, dental, and gingival exposure. This is one of the goals for dental treatments,
as these components must balance with each other.! The length of the upper lip, the
size of the incisors, and excessive gingival exposure are factors that have the greatest
impact on the smile.>® Specifically, the gingival smile, recognized as an esthetic

problem, is influenced by all of these elements.4>

Lip movements control the amount of gingival exposure, dictating the
composition of the smile. Thus, the visibility of the gingiva and the dental disposition is
formed by the lip position and the height of the smile line.® A smile with more than 2
mm of gingival exposure can be seen as unsightly. Therefore, dissatisfaction with
appearance is usually the main reason for seeking treatment,”8 especially by women.
This is because the prevalence of gingival smiles in women is twice as high as that of
men.® This is often attributed to excessive contraction of the muscles of the upper lip.
This is also a possible cause of the alteration of passive eruption pathways, vertical
maxillary excess, anterior tooth-alveolar extrusion, and thin upper lip.1°® A
recommended treatment is botulinum toxin type A, which, when applied in small doses,
limits the contraction of the upper lip elevating muscles, reducing gingival exposure by
blocking the release of acetylcholine at the neuromuscular junction.''1> Consequently,
this paralysis reduces afferent feedback from the immobilized muscle towards the

brain.13

When applied to treat gummy smiles, this toxin maintains the ability to smile,
despite the vertical relaxation of the upper lip.* This makes it a minimally invasive
intervention option to be considered in the treatment plan.®> To compose this esthetic
planning, the use of extra-oral photographs has become an indispensable resource of
evaluation in dentistry. This allows for a wide facial analysis to be carried out in

conjunction with the smile analysis for the elaboration of an accurate diagnosis.67

Studies concerning the esthetics of the smile and its interference in facial
attractiveness contribute to determining the need for intervention. Thus, this can be
performed using different methodologies and perspectives.820 Eye-tracking for visual

perception analysis consists of assessing the position and movement of the eyes using
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an eye-tracking device, verifying the path that the eye takes in a given image, providing
data such as the path taken, time until the first fixation, and total fixation time in a given
area.?! The location that receives the most attention from the viewer will be the area
with the most fixations and where the focus occurs for the longest time; thus allowing

us to assess which characteristic holds the greatest interest.??

Exploring this methodology, not yet used for this purpose, the objective of this
study was to evaluate the esthetic perception of a gingival smile before and after the
application of botulinum toxin type A, using eye-tracking technology, a visual analog
scale, and a questionnaire.
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2. OBJECTIVE

Visual perception and facial attractiveness were evaluated using images of an
adult female face with a gingival smile, before and after the application of botulinum

toxin, through eye-tracking, a visual analog scale, and a questionnaire.
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3. MATERIALS AND METHODS

An observational, cross-sectional, prospective, self-paired study was
conducted. The research project was approved by the Ethics Committee of PUCPR
(ECP), registration number: 3,729,413 (ANNEX 1).

Application of botulinum toxin type A

A female volunteer (referred to in this study as a voluntary model), 24 years old,
with a gingival smile, was selected for the application of botulinum toxin type A. The
site of application of the toxin was at the Yonsei point,?® which consists of delimitation
of an area of 2 cm in diameter, with the center established in the region of the levator
muscle of the upper lip, where the zygomatic minor muscle, the levator muscle of the

upper lip, and the wing of the nose meet.

Two points were delimited on each side of the voluntary model’s face for the
application of two units of toxin in each of the four points (Fig. 1). The toxin brand used
was BOTOX® (Allergan, Inc., Irvine, California), in the form of an ampoule containing
lyophilized powder. The content was diluted in 1 mL of 0.9% sodium chloride, totaling
100 units of toxin (10 units/0.1 mL).

Fig 1. Delimitation of the injection area.
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Photograph

Two facial photographs of the volunteer model were taken, one before and
another 30 days after the toxin application (Fig. 2). Photographs were taken with a
Canon XT digital camera (Canon Inc., Tokyo, Japan), 50 mm Sigma macro lens, and
a Sigma flash (Sigma Corp., Kawasaki, Japan) at a standard distance of 90 cm, with
high-resolution quality, in an illuminated studio and with a black background. Her head
was oriented with the Frankfurt plane parallel to the ground and with the median sagittal
plane perpendicular to the horizontal plane, smiling, with limited makeup, without
earrings and piercings.

The photographs were standardized using Photoshop® (Adobe®, San Jose,
CA, USA), removing imperfections that could distract the viewer's attention and focus
from the objective (such as props and skin blemishes). Additionally, one side was
mirrored so that the face was symmetrical.

FIG 2. PHOTOGRAPHS TAKEN BEFORE (A) AND 30 DAYS AFTER (B)
APPLICATION OF BOTULINUM TOXIN TYPE A.
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Sample

Fifty-eight adults, aged between 18 and 71 years, lay in dentistry, 60.3% males
and 39.7% females participated in the study. All participants signed an informed

consent form after learning the details and conditions of the study.

We excluded individuals with the following features: previous neurological
and/or visual problems, recent intake of alcohol or medication that could interfere with
cognitive skills, use of glasses (the lenses could interfere with the sensor), family
history of congenital facial anomalies, and history of participation in eye-tracking

surveys.

Determination of Areas of Interest

For the analysis of eye movements, three areas of interest (AOIs) were
determined in the images to be viewed (the participants were unaware of these
delimitations at the time when the information was collected), in order to define regions

on the face, such as the mouth, nose, and eyes (Fig. 3).

FIG 3. AREAS OF INTEREST (AQIS).
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In the AOIs, the fixations were recorded and analyzed using the OGAMA
software (Freie Universitat, Berlin, Germany) to obtain eye-tracking data. The number
of fixations, the time until the first fixation, and the total fixation time on each AOI were
analyzed. The heat map provided, from a color scale, the concentration of fixation in
the defined areas, going from light (green) to dark (red), and more visualizations.

Eye Tracking

The age and sex of the participants were recorded. Then, they were invited to
evaluate the images, without explaining to them what these images represented.
However, the only explanation given was that it was a study on the perception of

attractiveness and that they would be viewed on a monitor.

Thereafter, they sat on a chair in a quiet room, 60 cm away from the high
resolution (768 x 1366 pixels) monitor (Dell P2317H; Dell Inc., Round Rock, TX, USA)
positioned vertically and from the hardware eye-tracker (Fig. 4). Only the participants

and evaluators were present in the room.

FIG 4. EXAMPLE OF THE PARTICIPANT’S POSITIONING IN RELATION TO EYE-
TRACKER.
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To start the eye-tracking test, eye movement calibration was performed, and
only participants with software-designated admissible results were considered. The

test was repeated when the calibration results were unsatisfactory.

The hardware used for eye-tracking was TheEyeTribe® (The Eye Tribe Aps,
Copenhagen, Denmark), in conjunction with OGAMA 5.0, which was used to track
participants' eye movements. After the calibration was completed, data collection was
initiated. Based on the results, the heat maps, map of visualization points, and
trajectory of the gaze were obtained through the software. In the heat map, the
averages between the visualizations were compared, progressing from the cold color
(green) to the warm colors (red). The more reddish the color, the more visualizations
a given area received. A point was inserted into the point map each time a visualization

was detected.

The observers visualized a random sequence of 21 images, including the two
images of the current study’s volunteer model. One before and the other after the toxin
application. The 19 extra images that were visualized were not included in this study.
These consisted of facial images of children, youth, adults, and the elderly, all smiling,
both male and female. Additional images were used to avoid comparisons between
the images taken before and after the toxin application due to the proximity of the
display. Each image was displayed for 5 seconds. To avoid interference from the final
connection point to the previous slide, the first connection point on the next slide was

programmed to be ignored, in a time interval of 200 ms, in the OGAMA 5.0.

Visual Analog Scale (VAS)

A Visual Analogue Scale was used to analyze the attractiveness of facial
esthetics after the eye-tracking session. The scale was presented on the screen, where
a score should be established with a gradation of 0 to 100. A value closer to O indicates
that the evaluator considered the image to be less attractive, and closer to 100, more
attractive.?* The twenty-one images used previously were also used to assess the
VAS.
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Observers were asked to complete a survey on a Dell Inspiron 7375 touch 2 - 1
computer, opened in the Qualtrics® application (Qualtrics Labs Inc., Provo, UT. They
could choose to respond on their mobile device, with the premise that the responses

would be sent in the presence of the person responsible for the research.

Questionnaire

In the last stage of the research, the observers answered a questionnaire with
the following questions: “Do you consider this person to be friendly?,” “Do you think
that person is satisfied with their smile?,” “Do you consider this person dissatisfied with
their dental exposure?,” "Do you consider this person dissatisfied with their gum
exposure?," and "Do you consider this person to be shy?.” The questions appeared in
this sequence on the computer screen, below the image of the voluntary model, for the
images before and after the application of botulinum toxin separately. The answers
were arranged in the form of YES, if the person agreed with the question, and NO if

they disagreed.

Data analysis

The results obtained from eye-tracking, VAS, and the questionnaire were
tabulated in Microsoft Excel software and analyzed using SPSS version 25 (Statistical
Package for Social Sciences Software, SPSS Inc., Chicago, IL, USA). The Student's
t-test for independent samples was applied to analyze significant differences between
the images concerning the number of fixations, time until the first fixation, total fixation
time, VAS, and differences between male and female participants. The Kruskal-Wallis
test was also applied between the variables of gaze tracking comparing the three AOISs.
Pearson's Chi-square test was applied between the images in contrast to the variables
sympathy, satisfaction with the smile, dissatisfaction with dental exposure,

dissatisfaction with gingival exposure, and shyness.
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4. RESULTS

The study was conducted with 58 participants (60.3% men and 39.7% women).
The average age was 35.81 years, 37 years old being an average age for men and 34
years for women. Qualitative results were generated in the form of a heat map and dot
map, and quantitative results were generated in the form of statistical analysis.

Eye Tracking

The results of the heat map before and after the toxin application are shown in
figure 5. For the pre-application image, the greatest focus was observed to be
registered on the mouth, around the region of central incisors and gingival exposure,
with little or no deviation to other areas. For the post-application image, the greater
focus remained on the mouth, in the region of the incisors and lower lip. Furthermore,
a greater deviation to the nose and ocular region was noticed, which was corroborated
by the dot map analysis. (Fig. 6).

FIG 58. HEAT MAP. BEFORE (B); AND 30 DAYS AFTER (B) APPLICATION OF
BOTULINUM TOXIN TYPE A.
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FIG 69. MAP OF VISUALIZATION POINTS. BEFORE (A); AND 30 DAYS
AFTER (B) APPLICATION OF BOTULINUM TOXIN TYPE A.

There was no statistically significant difference in the AOls before and after toxin
application (Table ). Concerning the AOI (eyes, mouth, and nose) (Table II), it was
noted that the region of the mouth took less time to attract attention (p <0.05) when
compared to the eyes and nose. Figure 7 represents this statistical analysis, allowing
verification of the difference between the time until the first fixation (Fig. 7B) before and

after the application of botulinum toxin.
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Table I. COMPARISON BETWEEN IMAGE BEFORE AND AFTER APPLICATION
OF BOTULINUM TOXIN TYPE A X EYE-TRACKING

. Std Std Error
Variables Group Mean o P valor
Deviation Mean
Number of ﬂxations With gingival smile 2.20 1.643 0.735 0.788
at eyes Without gingival smile | 2.00 | 0.632 0.258 '
at nose Without gingival smile | 1.27 0.647 0.195 .
Number Of fixations W|th gingival Smile 2.54 1.532 0.313 0.196
at mouth Without gingival smile | 1.95 1.465 0.320 '
Time until 1st With gingival smile | 2671.00 | 1.549.041 |  692.752 -
fixation at eyes | without gingival smile | 1816.33 | 809.242 330.371
Time until 1st With gingival smile | 1763.67 | 1.700.588 566.863 0.626
fixation at nose [ without gingival smile | 2134.45 | 1.629.582 | 491.337 '
Time until 1st With gingival smile | 779.92 | 1.324.472 | 270.357 s
o .64
fixation at mouth | \without gingival smile | 607.71 | 1.149.789 |  250.905
time at eyes Without gingival smile | 626.50 | 262.515 107.171
time at nose Without gingival smile | 460.36 | 392.490 118.340
time at mouth Without gingival smile | 807.29 | 679.529 148.285

Participants: 58 laypeople. Statistically significant at p<0.05.
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Table Il. COMPARISON BETWEEN AREAS OF INTEREST BEFORE AND
AFTER APPLICATION OF BOTULINUM TOXIN TYPE A

With gingival Without gingival
smile smile
Eye-tracking P valor
Mean Mean
(std deviation) (std deviation)
Number of fixations at eyes 2.20 (.735) 2.00 (.258)
Number of fixations at nose 1.33 (.236) 1.25 (.179) 0.54
Number of fixations at
2.54 (.313) 2.00 (.309)
mouth
Time until 1st fixation at
2671.00 (.692.752) | 1816.33 (330.371)
eyes
Time until 1st fixation at
1763.67 (566.863) 2342.50 (494.429) | 0.001*
nose
Time until 1st fixation at
779.92 (270.357) 580.09 (240.818)
mouth
Complete fixation time at
619.40 (256.207) 626.50 (107.171)
eyes
Complete fixation time at
534.22 (197.039) 447.00 (108.853) 0.138

nose

Complete fixation time at

mouth

1145.96 (173.545)

838.73 (144.838)

Participants: 58 laypeople. Statistically significant at p<0.05.
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Visual Analog Scale (VAS)

The VAS scores showed a statistically significant difference between the two
research images (p = 0.000) (Table Ill). The pre-treatment image received lower
average scores than the post-treatment image, which was deemed more attractive
than the image with gingival exposure.

Table lll. COMPARISON BETWEEN IMAGE BEFORE AND AFTER
APPLICATION OF BOTULINUM TOXIN TYPE A X VISUAL ANALOG

SCALE
Std Std Error P
Image Group Mean o
Deviation Mean valor
With gingival smile 48.76 23.380 3.070
VAS 0.000*
Without gingival smile | 68.57 27.404 3.598

Participants: 58 laypeople. Statistically significant at p<0.05.

Questionnaire

” o« ” o«

The five categories: “sympathy,” “satisfaction with the smile,” “dissatisfaction
with dental exposure,” “dissatisfaction with gingival exposure,” and “shyness”
correlated with the images (Table V). The variables “satisfied with the smile” (p =
0.000), “dissatisfied with the exposure of the gums” (p = 0.000), and “dissatisfied with
the exposure of the teeth” (p <0.05) were statistically different. According to the
observers, the model would be dissatisfied with the excessive gum exposure before
the application than after, and that the latter would be satisfied with her smile and

dissatisfied with her dental exposure.
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Table IV. ASSOCIATION BETWEEN IMAGE BEFORE AND AFTER
APPLICATION OF BOTULINUM TOXIN TYPE A X QUESTIONNAIRE

With Without
Questionnaire Answer gingival gingival P valor
smile smile
Yes 48.50% 51.50%
Sympathetic 0.852
No 51.90% 48.10%
Yes 19.60% 80.40%
Satisfied with smile 0.0000*
No 68.90% 31.10%
Dissatisfaction with dental Yes 23.10% 76.90%
0.039*
exposure No 53.30% 46.70%
0, 0,
Dissatisfaction with Yes 80.40% 19.60%
. 0.0000*
gingival exposure No 31.10% 68.90%
Yes 33.30% 66.70%
Shyness 0.402
No 50.90% 49.10%

Participants: 58 laypeople. Statistically significant at p<0.05

Comparison by sex

A comparison of the questionnaire items between the sexes is shown in Table
V. There was a statistical difference between the sexes (p <0.05) in the item
“sympathy” of the questionnaire for the image after application of the botulinum toxin.
For women, the person in the image with the least gingival exposure appeared to be
more “sympathetic’. For men, this decreased after the application of botulinum toxin.
In the image before the toxin application, the response rate was similar between men

and women.

There were no statistically significant differences in the other items of the

guestionnaire. Both men and women considered that there was an increase in
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satisfaction with the smile and a decrease in dissatisfaction with gingival exposure in

the image after the toxin application.

Table V. COMPARISON BETWEEN MALE AND FEMALE ANSWERS IN
QUESTIONNAIRE

Questionnaire With gingival smile Without gingival smile
Variable Answer Male Female P valor Male Female P valor
Yes 54.3% 56.5% 45.7% 73.9%
Sympathetic 0.867 0.034*
No 45.7% 43.5% 54.3% 26.1%
Satisfied with Yes 17.1% 8.7% 54.3% 69.6%
) 0.361 0.245
smile No 82.9% 91.3% 45.7% 30.4%
Dissatisfaction Yes 2.9% 8,70% 14.3% 21.7%
with dental 0.326 0.462
No 97.1% 91,30% 85.7% 78.3%
exposure
Dissatisfaction Yes 62.9% 65.2% 20.0% 8.7%
with gingival 0.855 0.245
No 37.1% 34.8% 80.0% 91.3%
exposure
Yes 0.00% 8.7% 11.4% 0.00%
Shyness 0.076 0.093
No 100.00% 91.3% 88.6% 100.00%

Participants: 58 laypeople. Statistically significant at p<0.05

Both men and women took less time for the first visualization in the mouth,
compared with the eyes and nose; in both, the image before and after the toxin
application (Table VI). There was a statistically significant difference (p <0.05) in the
time until the first fixation on the nose, in the image without a gingival smile, where
men took considerably longer to look at this region when compared to women. The
total time of fixation on the mouth by male viewers was greater than in the AOIs "eye"
and "nose.” For women, there was a balance between the views of the three areas of
interest. Both sexes exhibited increased VAS scores in the image with less gingival

exposure, considering the image to be more attractive after the toxin application.
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Table VI. COMPARISON OF AVERAGE VALUES FOR VARIABLES OF EYE-
TRACKING IN RELATION TO PARTICIPANT’S SEX

Eye-Tracking

With gingival smile

Without gingival smile

Variable Sex Mean P valor Mean P valor
Number of fixations Male 2.0 1.67
0.913 0.230
at eyes Female 2.25 2.33
Number of fixations Male 117 1.0
0.535 0.215
at nose Female 1.67 1.75
Number of fixations Male 2.60 2.08
0.816 0.562
at mouth Female 2.44 1.78
Time until 1st fixation Male 3130.00 1989.00
0.790 0.656
at eyes Female 2556.25 1643.67
Time until 1st fixation Male 1163.67 2973.43
0.143 0.003*
at nose Female 2963.67 666.25
Time until 1st fixation | ~ Male 741.53 852.08
0.859 0.241
at mouth Female 843.89 281.89
Comp|ete fixation Male 499.00 542.67
, 0.851 0.497
time at eyes Female 649.50 710.33
Comp|ete fixation Male 462.50 323.71
. 0.639 0.301
time at nose Female 677.67 699.50
Comp|ete fixation Male 1254.07 768,75
) 0.433 0.912
time at mouth Female 965.78 858.67
Male 47.22 66.34
VAS 0.637 0.437
Female 50.26 71.96

Participants: 58 laypeople. Statistically significant at p<0.05
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5. DISCUSSION

Smiles play an important role in facial attractiveness and can affect personal
and professional attributes, as well as the quality of social interactions;?® thus making

them one of the most relevant characteristics in dentistry.

In this study, botulinum toxin type A was applied to a female volunteer to assess
the esthetic perception of the face following a reduction of excessive gingival exposure.
The application took place at the Yonsei point, which delimits the area where the three
main muscles responsible for a smile are found. Therefore, increasing the
effectiveness of the application by allowing the toxin to be more easily spread,
paralyzing these muscles, and reducing the need for multiple applications in several
areas.?® The intervention in this study sought to obtain an authentic result, which may

not be credible with the use of digitally manipulated images.

Eye-tracking studies have reported a pattern of visualizations wherein
concentration is placed on the center of the face, on features such as the eyes, nose,
and mouth, with greater attention on the eyes. In these cases, researchers selected
models with well-balanced facial patterns,?®??” and the images used presented a
neutral face without a smile.?®3 |n contrast, studies using eye-tracking to evaluate
images to determine the need for orthodontic treatment showed increased attention on
the mouth region as the malocclusion was accentuated.3'32 The gingival smile,
considered an unattractive feature,333> may have influenced the greater concentration
of visualizations on the region of the mouth in the image displaying greater gingival
exposure, before the toxin application, as verified by the heat and dot maps. Although
there were differences in the eye region before and after the application of botulinum
toxin in the present study, this did not affect the results since this region did not receive

as much visualization as the AOQIs.

These alterations of normality in the visualizations, with the mouth receiving
more attention than other areas, indicate that variations in the face can invert the
highlighted region,3¢37 increasing the visualization on the variant of a determined area.
This is due to the need for facial recognition when the visualized image presents an

alteration that is not familiar to the observer.38
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The existence of cultural reading patterns, such as reading progressively from
left to right or from right to left, may have influenced the concentration of visualizations
on the left side in the heat maps and dot maps. The same result was observed in
studies with Brazilians®® and Indians,?® where the reading pattern occurred from left to
right. In studies carried out in Asian countries, for example in China, where the reading
pattern is from right to left, the result may be reversed, with the right side receiving
more views.%® For this reason, it is advisable to mirror one side of the image, as

performed in the present study.

Regarding the benefit of botulinum toxin, the results suggest a statistically
significant increase in facial attractiveness after the application of the toxin. These
results are consistent with the esthetic improvement of the gingival smile after the toxin
application in other studies, which also used the visual analog scale as an evaluation
measure. In these surveys, the scales varied from 1 to 5, from 1 to 10,%>*% and, as
in the present study, from 1 to 100.4243 It was found that, regardless of the gradation
used in the VAS in these analyses, the average of the grades that the evaluators gave
the images before the toxin were smaller, increasing in the images after the toxin
application. The same result was obtained in this study, with an average visual analog
scale score of 48.76 before and 69.57% after the toxin application, an 42.67% increase

in facial attractiveness.

In the present study, there was no statistically significant difference in perception
between men and women when evaluating the face as a whole, both in the tracking of
the visualization and in the evaluation of the VAS. The same result was found in other
studies that used the same tools.'®3344 Conversely, one study found that the female
sex evaluates the gingival smile with higher marks than does the male sex.*® Forty-six
participants used only images of the lower third of the model, where a complete facial
evaluation was not possible. By using the image of the entire face of the voluntary
model, we allowed the gingival smile to be analyzed not as an isolated component, but
in conjunction with other characteristics for a more complete assessment of its

influence on facial attractiveness.

The results suggest that the possibility of correcting the gingival smile proposed
in this study can be presented to patients as an alternative treatment since laypeople
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considered the face of the voluntary model more attractive after decreasing excessive
gingival exposure. Although botulinum toxin has a short duration of action (from 12 to
24 weeks),*® this minimally invasive treatment!® may be preferred by patients,
especially considering its reversibility. This is because there is a physiological
decrease in the exposure of the upper incisors and an increase in exposure of the
lower incisors with aging,*’ compared to other existing irreversible treatments, such as
orthodontic treatment, orthognathic surgery, and lip repositioning.*®4° Therefore, it can

be used as an adjunct treatment in orthodontics and periodontics.
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6. CONCLUSION

There was a variation in the perception of facial esthetics after the application of
botulinum toxin. A decrease in gingival exposure resulted in improved attractiveness.
There was also an increase in “satisfaction with the smile” and “dissatisfaction with

dental exposure,” as well as a decrease in “dissatisfaction with gingival exposure.”
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ANEXO Il

NORMAS PARA PUBLICACAO NO PERIODICO AMERICAN JOURNAL OF
ORTHODONTICS AND DENTOFACIAL ORTHOPEDICS (AJODO)

Guidelines for Original Articles

https://www.ajodo.org/content/authorinfo#idp1390464

1. Title Page. Put all information pertaining to the authors in a separate document.
Include the title of the article, full name(s) of the author(s), academic degrees, and
institutional affiliations and positions; identify the corresponding author and include an
address, telephone and fax numbers, and an e-mail address. This information will not

be available to the reviewers.

2. Abstract. Structured abstracts of 250 words or less are preferred. A structured
abstract contains the following sections: Introduction, describing the problem;
Methods, describing how the study was performed; Results, describing the primary
results; and Conclusions, reporting what the authors conclude from the findings and

any clinical implications.

3. Manuscript. The manuscript proper should be organized in the following sections:
Introduction and literature review, Material and Methods, Results, Discussion,
Conclusions, References, and figure captions. Express measurements in metric units,
whenever practical. Refer to teeth by their full names. For style questions, refer to the
AMA Manual of Style, 10th edition. Cite references selectively, and number them in
the order cited. Make sure that all references have been mentioned in the text. Follow
the format for references in "Uniform Requirements for Manuscripts Submitted to
Biomedical Journals" (Ann Intern Med 1997;126:36-47); http://www.icmje.org. Include
the list of references with the manuscript proper. Submit figures and tables separately

(see below); do not embed figures in the word processing document.
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4. Figures. Digital images should be in TIF or EPS format, CMYK or grayscale, at least
5 inches wide and at least 300 pixels per inch (118 pixels per cm). Do not embed
images in a word processing program. If published, images could be reduced to 1
column width (about 3 inches), so authors should ensure that figures will remain legible
at that scale. For best results, avoid screening, shading, and colored backgrounds; use
the simplest patterns available to indicate differences in charts. If a figure has been
previously published, the legend (included in the manuscript proper) must give full
credit to the original source, and written permission from the original publisher must be
included. Be sure you have mentioned each figure, in order, in the text.

5. Tables. Tables should be self-explanatory and should supplement, not duplicate,
the text. Number them with Roman numerals, in the order they are mentioned in the
text. Provide a brief title for each. If a table has been previously published, include a
footnote in the table giving full credit to the original source and include written
permission for its use from the copyright holder. Submit tables as text-based files
(Word is preferred, Excel is accepted) and not as graphic elements. Do not use colors,
shading, boldface, or italic in tables. Do not submit tables as parts A and B; instead,
divide into 2 separate tables. Do not "protect” tables by making them "read-only." The
table title should be put above the table and not as a cell in the table. Similarly, table

footnotes should be under the table, not table cells.

6. Model release and permission forms. Photographs of identifiable persons must
be accompanied by a release signed by the person or both living parents or the
guardian of minors. lllustrations or tables that have appeared in copyrighted material
must be accompanied by written permission for their use from the copyright owner and
original author, and the legend must properly credit the source. Permission also must

be obtained to use modified tables or figures.

7. Copyright release. All authors will be asked to e-sign a copyright release before
the article is published. In accordance with the Copyright Act of 1976, which became
effective February 1, 1978, all manuscripts must be accompanied by the following
written statement, signed by all authors: "The undersigned author(s) transfers all
copyright ownership of the manuscript [insert title of article here] to the American
Association of Orthodontists in the event the work is published. The undersigned
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author(s) warrants that the article is original, does not infringe upon any copyright or
other proprietary right of any third party, is not under consideration by another journal,
has not been previously published, and includes any product that may derive from the
published journal, whether print or electronic media. | (we) sign for and accept
responsibility for releasing this material.” Scan the printed copyright release and submit
it via EM.

8. Use the International Committee of Medical Journal Editors Form for the
Disclosure of Conflict of Interest (ICMJE Conflict of Interest Form). If the
manuscript is accepted, the disclosed information will be published with the article. The
usual and customary listing of sources of support and institutional affiliations on the
title page is proper and does not imply a conflict of interest. Guest editorials, Letters,

and Review articles may be rejected if a conflict of interest exists.

9. Institutional Review Board approval. For those articles that report on the results
of experiments of treatments where patients or animals have been used as the sample,
Institutional Review Board (IRB) approval is mandatory. No experimental studies will
be sent out for review without an IRB approval accompanying the manuscript

submission.
Checklist for Authors

_____Title page, including full name, academic degrees, and institutional affiliation and
position of each author, and full mailing address and contact information for the
corresponding author; brief description of each author's contribution to the submission;
and author to whom correspondence and reprint requests are to be sent, including

address, business and home phone numbers, fax numbers, and e-mail address

CRediT Author Statement, formatted with the names of authors first and CRediT

role(s) following. More details and an example

__Highlights (up to 5 Highlights, written in complete sentences, 85 characters each
_____Abstract (structured, 250 words; a graphical abstract is optional)
_____Manuscript, including references and figure legends

Figures, in TIF or EPS format
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_____Tables

_____ Copyright release statement, signed by all authors
_____Photographic consent statement(s)

_____ICMJE Conflict of interest statement for each author
_____Permissions to reproduce previously published material

Permission to reproduce proprietary images (including screenshots that include a

company logo)
Article structure
Introduction

Provide an adequate background so readers can understand the nature of the
problem and its significance. State the objectives of the work. Cite literature selectively,

avoiding a detailed literature survey or a summary of the results.
Material and Methods

Provide sufficient detail to allow the work to be reproduced. If methods have
already been published, indicate by a reference citation and describe only the relevant
modifications. Include manufacturer information (company name and location) for any
commercial product mentioned. Report your power analysis and ethics approval, as
appropriate.

Results
Results should be clear and concise.
Discussion

Explain your findings and explore their significance. Compare and contrast your
results with other relevant studies. Mention the limitations of your study, and discuss
the implications of the findings for future research and for clinical practice. Do not

repeat information given in other parts of the manuscript.

Conclusions
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Write a short Conclusions section that can stand alone. If possible, refer back

to the goals or objectives of the research.
Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval systems.

Avoid abbreviations and formulae where possible.

» Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add
your name between parentheses in your own script behind the English transliteration.
Present the authors' affiliation addresses (where the actual work was done) below the
names. Indicate all affiliations with a lower-case superscript letter immediately after the
author's name and in front of the appropriate address. Provide the full postal address
of each affiliation, including the country name and, if available, the e-mail address of

each author.

 Corresponding author. Clearly indicate who will handle correspondence at all stages
of refereeing and publication, also post-publication. This responsibility includes
answering any future queries about Methodology and Materials. Ensure that the e-mail
address is given and that contact details are kept up to date by the corresponding

author.

* Present/permanent address. If an author has moved since the work described in the
article was done, or was visiting at the time, a 'Present address' (or 'Permanent
address’) may be indicated as a footnote to that author's name. The address at which
the author actually did the work must be retained as the main, affiliation address.

Superscript Arabic numerals are used for such footnotes.
Highlights

Highlights are optional yet highly encouraged for this journal, as they increase
the discoverability of your article via search engines. They consist of a short collection
of bullet points that capture the novel results of your research as well as new methods
that were used during the study (if any). Please have a look at the examples here:

example Highlights.
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Highlights should be submitted in a separate editable file in the online
submission system. Please use 'Highlights' in the file name and include 3 to 5 bullet

points (maximum 85 characters, including spaces, per bullet point).
Abstract

A structured abstract using the headings Introduction, Methods, Results, and
Conclusions is required for Original Article, Systematic Review, Randomized
Controlled Trial, and Techno Bytes. An unstructured abstract is acceptable for Case

Report and Clinician's Corner.
Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more
attention to the online article. The graphical abstract should summarize the contents of
the article in a concise, pictorial form designed to capture the attention of a wide
readership. Graphical abstracts should be submitted as a separate file in the online
submission system. Image size: Please provide an image with a minimum of 531 x
1328 pixels (h x w) or proportionally more. The image should be readable at a size of
5 x 13 cm using a regular screen resolution of 96 dpi. Preferred file types: TIFF, EPS,
PDF or MS Office files. You can view Example Graphical Abstracts on our information

site.

Authors can make use of Elsevier's lllustration Services to ensure the best

presentation of their images and in accordance with all technical requirements.
Acknowledgments

Collate acknowledgments in a separate section at the end of the article before
the references; do not include them on the title page, as a footnote to the title page, or
otherwise. List here those individuals who provided help during the research (eg,

providing help with language or writing assistance, or proofreading the article).
Image manipulation

Whilst it is accepted that authors sometimes need to manipulate images for
clarity, manipulation for purposes of deception or fraud will be seen as scientific ethical

abuse and will be dealt with accordingly. For graphical images, this journal is applying
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the following policy: no specific feature within an image may be enhanced, obscured,
moved, removed, or introduced. Adjustments of brightness, contrast, or color balance
are acceptable if and as long as they do not obscure or eliminate any information
present in the original. Nonlinear adjustments (e.g. changes to gamma settings) must
be disclosed in the figure legend.

References
Citation in text

Please ensure that every reference cited in the text is also present in the
reference list (and vice versa). Any references cited in the abstract must be given in
full. Unpublished results and personal communications are not recommended in the
reference list, but may be mentioned in the text. If these references are included in the
reference list they should follow the standard reference style of the journal and should
include a substitution of the publication date with either 'Unpublished results' or
'Personal communication'. Citation of a reference as 'in press' implies that the item has

been accepted for publication.

Users of Mendeley Desktop can easily install the reference style for this journal
by clicking the following link:

http://open.mendeley.com/use-citation-style/american-journal-of-orthodontics-and-

dentofacial-orthopedics

When preparing your manuscript, you will then be able to select this style using

the Mendeley plug-ins for Microsoft Word or LibreOffice.
Reference style

Text: Indicate references by superscript numbers in the text. The actual authors can

be referred to, but the reference number(s) must always be given.
List: Number the references in the list in the order in which they appear in the text.
Examples:

Reference to a journal publication:
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authors the first 6 should be listed followed by ‘et al." For further details you are referred
to 'Uniform Requirements for Manuscripts submitted to Biomedical Journals' (J Am
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This journal supports Mendeley Data, enabling you to deposit any research data
(including raw and processed data, video, code, software, algorithms, protocols, and
methods) associated with your manuscript in a free-to-use, open access repository.
During the submission process, after uploading your manuscript, you will have the
opportunity to upload your relevant datasets directly to Mendeley Data. The datasets
will be listed and directly accessible to readers next to your published article online.

Data statement

To foster transparency, we encourage you to state the availability of your data
in your submission. This may be a requirement of your funding body or institution. If
your data is unavailable to access or unsuitable to post, you will have the opportunity
to indicate why during the submission process, for example by stating that the research
data is confidential. The statement will appear with your published article on

ScienceDirect. For more information, visit the Data Statement page.
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The following list will be useful during the final checking of an article prior to
sending it to the journal for review. Please consult this Guide for Authors for further

details of any item.
Ensure that the following items are present:

One author has been designated as the corresponding author with contact

details:

* E-mail address

* Full postal address

* Phone numbers

All necessary files have been uploaded, and contain:

* All figure captions

* All tables (including title, description, footnotes)

Further considerations

* Manuscript has been 'spell-checked' and ‘grammar-checked'
» References are in the correct format for this journal

* All references mentioned in the Reference list are cited in the text, and vice versa

» Permission has been obtained for use of copyrighted material from other sources
(including the Web)
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