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RESUMO

O presente estudo teve como objetivo avaliar a técnica dupla guiada em comparacao a técnica
convencional no aumento de clinica coroa estético (ACE) em relacdo a estabilidade da
posicdo da margem gengival e a satisfacdo do paciente e do periodontista. Vinte e quatro
participantes com diagnostico de erupgdo passiva alterada (EPA) subcategoria B do tipo I
foram selecionados e divididos em dois grupos. No grupo controle (n = 12), o ACE
convencional foi planejado utilizando exame clinico e sondagem transgengival (ST); no grupo
teste (n = 12), os participantes foram submetidos ao ACE planejado por meio de tomografia
computadorizada de feixe conico de tecidos moles (TCFC-TM), planejamento digital e
técnica dupla guiada. Os parametros clinicos foram avaliados clinicamente no inicio do
estudo, no pds-operatério imediato (POI) e 4, 8 e 12 meses apds o procedimento. Os
participantes e especialistas foram submetidos aos questionarios de satisfacdo antes e 8§ meses
apds o ACE. A média da exposi¢cdo gengival no sorriso (EGS) foi reduzida de 3.16 mm (=
1.61) para 1.52 mm (+ 1.41) apos 12 meses no grupo controle. No grupo de teste, a média
EGS foi significativamente reduzida de 2.83 mm (£ 1.22) para 1.69 mm (+ 0.90) apos 12
meses. A média da altura da coroa clinica (ACC) no inicio do estudo foi de 8.09 mm (+ 0.77)
e aumentou significativamente no POI para 9.92 mm (= 0.62) com redugdo minima
significativa ap6s 12 meses (9.47 mm [+ 0.60]) no grupo de controle. Da mesma forma, ACC
no inicio do estudo foi de 8.04 mm (£ 0.69) e aumentou significativamente no POI para 9.94
mm (£ 0.57) com redu¢do minima apos 12 meses (9.35 mm [+ 0.80]) no grupo de teste. Nao
foram encontradas diferengas entre 0 ACC determinado no planejamento digital (9.59 mm [+
0.64]), no POI (9.94 mm [+ 0.57]) e ap6s 12 meses (9.35 mm [+ 0.80]). Forte correlacao foi
observada entre as medidas feitas na ST para altura da coroa anatomica (ACA) (r=0.79) e
distancia da jun¢do cemento-esmalte até a crista dssea (JCE-CO) (r=0.42) e os valores reais
medidos durante a intervenc¢do. Para a analise de TCFC-TM foi verificada uma forte
correlacdo positiva entre a ACC estimada com base na TCFC-TM (1=0.88) e a ACC real
medida no inicio do estudo. A correlagdo entre o ACA (r=-0.20), JCE-CO (r=-0.54) e
espessura gengival (EG) (r=-0.43) nao foi significativa. Nenhuma correlagdo foi encontrada
entre a EG e estabilidade da margem gengival (r=-0.10). Elevada satisfacdo estética com os
parametros dentérios e periodontais foi demonstrada por participantes/especialistas utilizando
a escala visual analogica (VAS) e questionarios apds o ACE, sem diferengas entre os grupos.
Em conclusdo, a técnica dupla guiada foi tdo eficaz quanto & técnica convencional no
tratamento da EPA com resultados estaveis apds 12 meses de acompanhamento.

Palavras-chave: Gengiva. Estética. Aumento da Coroa Clinica.



ABSTRACT

The present study aims to compare the use of the guided dual technique with digital planning
in the esthetic crown lengthening (ECL) with the conventional technique in relation to the
stability of the gingival margin position and patient/specialist satisfaction. Twenty four
patients diagnosed with altered passive eruption (APE) type I subcategory B were selected
and divided into two groups. In control group (n = 12), the conventional ECL was planned by
clinical examination and transgingival probe (TP); in test group (n = 12), patients were
submitted to ECL using soft tissue cone-beam computed tomography (ST-CBCT), digital
planning and guided dual technique. Clinical parameters were assessed clinically at baseline,
immediately after the intervention (IAI), and 4, 8 and 12 months after the procedure. The
participants and specialists were submitted to satisfaction questionnaires before and 8 months
after ECL. Gingival display mean (GD) was reduced of 3.16 mm (+1.61) for 1.52 mm (£1.41)
after 12 months in control group. In test group, GD was significantly reduced of 2.83 mm
(£1.22) to 1.69 mm (£0.90) after 12 months. Clinical crown length mean (CCL) at baseline
was 8.09 mm (£0.77) and increased significantly at IAI to 9.92 mm (£0.62) with minimal
significantly reduction after 12 months (9.47 mm [+0.60]) in control group. Similarly, CCL at
baseline was 8.04 mm (£0.69) and increased significantly at IAI to 9.94 mm (£0.57) with
minimal reduction after 12 months (9.35 mm [£0.80]) in test group. No differences were
found between CCL determined in the digital planning (9.59 mm [+0.64]), at IAI (9.94 mm
[£0.57]) and after 12 months (9.35 mm [+0.80]). The overall correlations between
measurements made in TP for anatomic crown length mean (ACL) (r=0.79) and cemento-
enamel junction to bone cresct distance (CEJ-BC) (r=0.42) and the actual measurements
made during the intervention were strong. For ST-CBCT analysis were verified a strong
positive correlation between the estimated CCL (r=0.88) based on the ST-CBCT and the
actual CCL measured in baseline. The correlation between ACL (r=-0.20), CEJ-CO (r=-0.54)
and gingival thickness (GT) (r=-0.43) were not significant. No correlation was found between
GT and gingival margin stability (r=-0.10). High esthetic satisfaction with dental and
periodontal parameters was demonstrated by participants/specialists using VAS esthetic and
questionnaires analysis without differences between groups. In conclusion, the dual guided
technique was as effective as the conventional technique in APE treament with stable results
after 12 months of follow-up.

Keywords: Gingiva. Esthetics. Crown Lengthening.
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1 INTRODUCAO EXPANDIDA

1.1 Harmonia do sorriso e a erup¢iao passiva alterada

Um sorriso harmonioso ¢ considerado um simbolo de beleza na sociedade moderna
e depende de diferentes fatores incluindo as caracteristicas dentarias, como forma, cor e
posicao dos dentes, os niveis dos tecidos periodontais e a posi¢do dos labios. A interagdo e
harmonia entre esses fatores determinam a estética do sorriso e tém sido foco dos tratamentos
periodontais em regiao anterior (MILLER; ALLEN, 1996; CAIRO ef al., 2012). Em relagao
aos aspectos periodontais, a posi¢ao do zénite gengival e os niveis da gengiva marginal sao
considerados os elementos-chave de um sorriso agradavel (MELE et al., 2018). Os padroes
atuais do sorriso médio sugerem a localizacdo da margem gengival em nivel semelhante nos
incisivos centrais e caninos € um contorno gengival mais coronal para os incisivos laterais
(CAIRO et al., 2012).

Uma condicdo clinica que produz uma desarmonia no sorriso ¢ a exposi¢cdo gengival
excessiva, comumente denominada sorriso gengival, que faz com que os pacientes procurem
tratamento periodontal para melhorar a estética (CAIRO et al., 2008; MELE et al., 2018). O
sorriso gengival ¢ caracterizado por uma exposi¢ao excessiva da gengiva maxilar quando um
paciente sorri ou fala (GABRIC PANDURIC et al., 2014), expondo 3,0 mm ou mais de
gengiva (JOLY, 2011). A incidéncia dessa condigdo ocorre em cerca de 5 a 10% da
populacdo (TJAN et al., 1984), afetando principalmente pessoas de 20 a 30 anos de idade,
com predominio no género feminino (PECK et al., 1992). Sua ocorréncia pode ter um efeito
adverso na percep¢ao da atratividade, simpatia, confiabilidade, inteligéncia e autoconfianca
do paciente, afetando ndo so a estética do sorriso, mas também na autoestima do paciente
(MALKINSON et al., 2013; RIBEIRO et al., 2014).

Um estudo transversal foi realizado em 2017 com o objetivo de comparar a qualidade
de vida relacionada a satide bucal entre individuos com e sem exposi¢ao gengival excessiva.
Neste estudo foi utilizado o indicativo perfil de impacto da satide oral (Oral Health Impact
Profile [OHIP-14]) para a avaliacdo da qualidade de vida relacionada a saide bucal. As
experiéncias subjetivas relacionadas com o impacto das condi¢des de satde oral (Oral Health-
Related Quality of Life [OHRQoL]) também foram avaliadas em ambos os grupos. O
percentual de participantes satisfeitos com o sorriso foi de 21,1% e 78,9% para individuos
com e sem exposicao gengival excessiva, respectivamente. Os escores totais do OHIP-14

foram duas vezes maiores para os individuos com excesso de exposicdo gengival,
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independentemente das demais variaveis analisadas. Os resultados obtidos OHRQoL
evidenciaram os impactos negativos da exposicdo gengival excessiva nas experiéncias
subjetivas dos participantes em relacdo a sua saude oral. Além disso, os resultados do estudo
indicaram que a exposicao gengival excessiva resultou em limitagdo funcional em aspectos
que podem exercer influéncia nos sentimentos de constrangimento, nas interagdes sociais e na
capacidade de realizar as atividades da vida diaria, desconforto psicologico, incapacidade
psicologica e desvantagem social nos participantes com sorriso gengival (ANTONIAZZI et
al., 2017).

Os fatores etiologicos associados a ocorréncia do sorriso gengival incluem aumento do
tecido gengival induzido por placa ou droga, extrusdo dento alveolar anterior, presenga de
coroas clinicas curtas, excesso de crescimento vertical da maxila, presenca de labio superior
hiperativo ou curto, ocorréncia de erupcao passiva alterada (EPA) ou uma combinagao dessas
condi¢does (DOLT; ROBBINS, 1997; LEVINE; MCGUIRE, 1997). Dentre estes, a EPA ¢
caracterizada como uma condi¢do clinica em que a margem gengival esta localizada
coronalmente a convexidade cervical da coroa e o osso esta localizado proximo a jungdo
cemento — esmalte (JCE) do dente (ALPISTE-ILLUECA, 2011).

A erupc¢do dentaria compreende duas fases: uma fase ativa de erupgao que faz o dente
emergir na cavidade oral e uma fase passiva de erup¢ao envolvendo migracdo apical dos
tecidos moles que cobrem a coroa do dente. A fase ativa da erupcao ¢ definida pelo
movimento emergente do dente na direcdo oclusal até que o dente atinja o plano oclusal de
seu antagonista. Esse movimento vertical faz com que a gengiva se desloque junto com a
coroa. Na fase de erupgdo passiva, a gengiva migra na direcdo apical, com exposi¢ao gradual
da coroa do dente e localizacdo final estavel da unidade dento gengival (UDG) no nivel
cervical (ALPISTE-ILLUECA, 2012).

No entanto, alteragdes na fase de erupgdo passiva podem ocorrer, devido a fatores
genéticos ou de desenvolvimento, resultando na persisténcia de uma quantidade excessiva de
tecido mole sobre a superficie do esmalte e na exposi¢ao excessiva de tecido gengival durante
o sorriso (CAIRO et al., 2012). A EPA foi subclassificada em 2 tipos (VOLCHANSKY,
1974). A EPA tipo I ¢ caracterizada por uma quantidade excessiva de gengiva resultando em
coroas clinicas mais curtas, enquanto na EPA tipo Il a dimensdao gengival esta normal e o
sorriso gengival esta associado ao crescimento excessivo do processo maxilar. Além disso,
duas possiveis subclasses, A e B, foram sugeridas dependendo da relagdo da crista dssea (CO)
com a JCE do dente. Na subcategoria A, JCE-CO ¢ maior que 1,5 mm apresentando um

espaco adequado para a inser¢ao conjuntiva na superficie radicular, enquanto na subcategoria
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B, o espaco ¢ menor que 1,5 mm e ndo permite um correto espago bioldgico supracrestal
(COSLET et al., 1977; CAIRO et al., 2012).

Dependendo da classificagao da EPA, diferentes tratamentos possiveis sao indicados.
Para a EPA tipo I indica-se a realizagao do aumento de coroa clinica estético (ACE) incluindo
gengivoplastia associada a ressec¢do 0ssea (GARBER; SALAMA, 1996). Por meio do ACE ¢
possivel reduzir a exibi¢do gengival excessiva através da remoc¢do do excesso de tecido
gengival e do restabelecimento do espaco para os tecidos de insercdo supracrestal
(CAMARGO et al., 2007, HEMPTON; DOMINICI, 2010; SILVA et al., 2015). No entanto,
o tratamento da EPA tipo 2 geralmente implica em um plano multidisciplinar, incluindo
cirurgia ortognatica e tratamento ortodontico (CAIRO et al., 2008).

Ressalta-se que o tratamento da EPA tipo I também ¢ um desafio, pois a resseccao
Ossea nos dentes anteriores superiores naturais € arriscada, uma vez que a ressec¢ao Ossea
excessiva pode levar a recessdo gengival (GARBER; SALAMA, 1996; CAIRO et al., 2012).
Por outro lado, uma ressec¢do Ossea limitada pode resultar no reposicionamento mais
coronario da margem gengival (recidiva) durante a cicatrizagdo na tentativa de recuperar o
espaco bioldgico supracrestal que ndo foi corretamente estabelecido, reduzindo o
comprimento das coroas clinicas mesmo apos o procedimento de ACE (CAIRO et al., 2012).
Portanto, a realizacdo de um adequado diagnostico da EPA ¢ essencial para estabelecer-se um

protocolo de tratamento mais previsivel (FAUS-MATOSES et al., 2018).

1.2 Diagndstico da erupg¢io passiva alterada

O diagnostico, bem como o planejamento do ACE, baseia-se na determinagdo das
dimensdes da unidade UDG. A UDG ¢ um complexo anatdmico formado pela margem
gengival, sulco, epitélio juncional e insercao do tecido conjuntivo, sendo as inser¢des epitelial
e conjuntiva, os principais componentes desta unidade funcional (VACEK et al., 1994). O
método mais comum para mensurar a UDG ¢ a sondagem transgengival (ST). A ST ¢
utilizada para detectar a localizacdo da JEC e assim calcular a distancia CO-JEC e a dimensdo
real da coroa anatdomica (DE ROUCK et al., 2009). A altura do tecido mole ¢ medida
inserindo a sonda periodontal até a CO na face vestibular do dente, de maneira que essa
dimensdo também pode ser utilizada para guiar a quantidade de resseccdo dssea a ser
realizada (SMUKLER; CHAIBI, 1997).

A eficacia da ST como método de diagndstico foi comprovada em estudos que

demonstraram que o ST ¢ um método preciso para determinar os niveis da CO ap6s comparar
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as medidas obtidas na ST e o nivel da CO ap6s o deslocamento do retalho (GREENBERG et
al., 1976; PEREZ et al., 2007). Entretanto, embora as medidas de ST parecam estar muito
proximas do nivel dsseo histométrico (KIM et al., 2000), dados sobre a altura da coroa
anatomica, espessura dos tecidos duros e moles, assim como a localizagdo da JCE podem
estar sujeitas a discrepancias. Portanto, outras técnicas, ndo influenciadas pela habilidade do
operador, t€m sido descritas na literatura (ALPISTE-ILLUECA, 2004; JANUARIO et al.,
2008). Além disso, a ST ¢ um método invasivo e inconveniente que precisa ser executado sob
anestesia local.

Alpiste-Illueca (2004) propuseram uma técnica de exploragdo radiografica
denominada radiografia de perfil paralelo (RPP) que mensura a UDG na superficie vestibular
de dentes anteriores. O RPP ¢ uma aplica¢do da técnica radiografica do paralelismo, baseada
nos principios da técnica realizada nas radiografias periapicais, que fornece imagens do perfil
vestibular dos tecidos periodontais dos dentes anteriores. Segundo os autores, a técnica RPP
oferece precisdo suficiente para determinar tanto a espessura quanto o comprimento dos
componentes da UDG. O método oferece vantagens por ndo ser invasivo e altamente
reproduzivel. Além disso, do ponto de vista clinico, a RPP ¢ utilizada para localizar e estudar
com precisdo a crestomorfologia dssea e sua configuracdo em relacdo a JCE, e avaliar a
necessidade de osteoplastia e/ou ostectomia antes da cirurgia. A técnica também ¢ util para
avaliar a maturacao do tecido apds o ACE, o que permite determinar o melhor momento para
a cimentacao de proteses definitivas apds o procedimento.

O primeiro passo para a realiza¢do da técnica RPP consiste em determinar o ponto
mais apical da margem gengival. Em seguida, a profundidade do sulco gengival ¢
determinada nesse ponto utilizando uma sonda de Williams. Essa medida ¢ transferida para
um cone de guta percha cuja ponta deve ser cortada com base na profundidade do sulco
obtida. A por¢do do cone cortada deve ser inserida até o fundo do sulco, alinhada ao longo
eixo do dente. Uma vez que o cone de guta percha ¢ cortado com base na profundidade do
sulco, a extremidade coronal do cone cortado ird permanecer no nivel da margem gengival.
Uma lamina de chumbo autocolante é entdo posicionada sobre a superficie gengival, alinhada
ao longo eixo do dente, delimitando o perfil da gengiva em uma perspectiva lateral. Ela ¢é
aderida a superficie seca da gengiva, com sua margem coronal alinhada com a borda da
margem gengival. A primeira radiografia entdo ¢ feita em projecao frontal utilizando a técnica
de paralelismo padrdo para avaliar quaisquer alteragdes anatdmicas ou patologicas da raiz e
confirmar o correto posicionamento da lamina de chumbo. Entdo, em seguida ¢ feita a tomada

radiografica utilizando posicionadores radiograficos para obter a RPP. O posicionador com o
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filme radiografico ¢ posicionado no vestibulo lateral do dente de interesse para obter a
imagem radiografica tanto do perfil do dente, como dos tecidos moles que cobrem sua
superficie vestibular. Através dessa imagem ¢ possivel realizar as medidas da UDG
(ALPISTE-ILLUECA, 2004). Todavia, a técnica da RPP permite a mensuracio da UDG
apenas nos dentes anteriores.

Para superar essa limitacdo, o uso da tomografia computadorizada de feixe conico tem
sido proposto uma vez que permite a visualizacao tridimensional (3D) do osso alveolar e dos
tecidos moles tornando as medi¢des mais precisas (MOL; BALASUNDARAM, 2008). Para
isso, Januario et al. (2008) propuseram um método ndo invasivo denominado tomografia
computadorizada de feixe conico de tecido mole (TCFC-TM) em que a tomografia
computadorizada ¢ feita com os 1abios do paciente retraidos por um afastador labial e a lingua
retraida em dire¢do ao assoalho da boca. Dessa forma, a mucosa bucal e a lingua sdo mantidas
afastadas do tecido gengival permitindo a visualiza¢do da gengiva e a determina¢ao da UDG
(inser¢do epitelial e conjuntiva). Além disso, a TCFC-TM também exibe estruturas de tecido
duro (ossos e dentes) determinando com precisdo a quantidade de tecido gengival que cobre o
esmalte e pode ser removido sem a ocorréncia de uma recessao gengival. Outra vantagem do
uso da TCFC — TM para o planejamento do ACE ¢ a possibilidade de estimar se a resseccao
Ossea ¢ necessaria tornando o procedimento cirdrgico mais preciso e previsivel. Batista et al.
(2012) demonstraram em um estudo clinico que a TCFC-TM possibilitou um diagnostico
preciso da distancia reduzida entre a JCE e a CO, bem como a determinacdo exata do

comprimento da coroa anatomica.

1.3 Aumento de coroa clinica estético no tratamento da erupc¢io passiva alterada

Apo6s correto diagndstico clinico da EPA, a cirurgia de ACE ¢ indicada para
restabelecer o comprimento clinico adequado da coroa, proporcionando simetria e harmonia
gengival durante o sorriso (HEMPTON; DOMINICI, 2010). O ACE ¢ um dos procedimentos
cirirgicos periodontais mais comuns correspondendo a aproximadamente 10% de todos os
procedimentos cirurgicos periodontais realizados na pratica clinica (COHEN et al., 2003). A
técnica do ACE envolve o posicionamento apical da margem gengival associada a remogao
de suporte 6sseo. Convencionalmente, o posicionamento apical da margem gengival ¢ obtido
por meio da remogao do tecido gengival. A quantidade de tecido gengival que deve ser
removida ¢ determinada com base na propor¢do altura/largura da coroa dentdria ou no

posicionamento da JCE. Para isso, incisdes em bisel interno, parabdlicas submarginais,
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iniciando nas linhas angulares dos dentes adjacentes, sdo feitas na face vestibular,
reproduzindo o recorte natural da margem gengival (MARZADORI et al., 2018). O
procedimento cirargico periodontal deve estabelecer um adequado espaco supracrestal
(GARGIULO et al., 1995) e faixa adequada de tecido queratinizado (ARIAS et al., 2015).

Todavia, a remocdo do tecido gengival depende da presenca de uma largura adequada
de tecido queratinizado, pois embora ndo exista uma quantidade minima de tecido
queratinizado considerada a manutencao da saude periodontal, o tecido queratinizado ¢ uma
estrutura nobre relacionada a estética e a estabilizacdo do sulco gengival. Assim, sugere-se a
manuten¢do de cerca de 3.0 mm de tecido queratinizado ap6s o procedimento de ACE (JOLY
et al., 2011). Dessa forma, em pacientes com faixa estreita/ausente de tecido queratinizado,
apenas o reposicionamento apical do retalho deve ser realizado, com o intuito de preservar o
tecido gengival (MARZADORI et al., 2018). Apds a remogdo do tecido gengival, um retalho
mucoperiosteal ¢ feito para realizar a ressec¢do Ossea. Atualmente, muitas técnicas tém sido
elaboradas com o objetivo de preservar o tecido gengival para que ndo haja comprometimento
da estética geral apos a realizagdo dos procedimentos cirirgicos em regido anterior superior
(MARZADORI et al., 2018).

Nesse contexto, Paolantoni et al. (2016) realizaram um estudo clinico comparando trés
diferentes técnicas de retalho para ACE. Na primeira técnica descrita, a mais comumente
utilizada no ACE, uma incisdo com bisel interno ¢ feita na face vestibular dos dentes
envolvidos seguida de uma incisdo sulcular que permite a remocao de tecido gengival. Um
retalho mucoperiosteal de espessura total ¢ entdo obtido, apenas na face vestibular, para o
acesso ao tecido 6sseo. Na segunda técnica, com o objetivo de preservar as papilas
interdentais, incisOes intra sulculares foram realizadas na face vestibular dos dentes e uma
incisdo semilunar foi feita no aspecto palatino interdental de cada dente. A papila foi
cuidadosamente descolada e elevada com o retalho vestibular de espessura total. Na terceira
técnica, o retalho de espessura total foi realizado tanto na face vestibular como na palatina do
processo alveolar, resultando em completa exposicao da crista dssea alveolar interdental. Os
resultados desse estudo demonstraram que a técnica de preservacdo da papila apresentou
resultados mais favoraveis quando comparado as outras duas técnicas, porém a diferenca
entre as técnicas foi minima. Em geral, dentes tratados com a técnica de preservagao da papila
demonstraram uma perda de inser¢do média menor, especialmente nas areas interproximais.
Segundo os autores, a preservacao dos tecidos interproximais reduz a chance de recessao dos
tecidos moles por garantir maior estabilidade do retalho e do coagulo apds o procedimento.

Em relagdo a satisfagdo dos pacientes, a técnica de preservacao das papilas garantiu maior
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satisfacdo dos pacientes do ponto de vista estético. Entretanto, vale ressaltar que os retalhos
posicionados apicalmente com abordagem vestibular ou/e palatina facilitam os procedimentos
restauradores (PAOLANTONI et al., 2016).

Ainda em relagdo ao retalho mucoperiosteal no ACE, a literatura descreve trés tipos de
retalho sendo eles o retalho de espessura total (ARORA et al., 2013; POLACK; MAHN,
2013), o retalho de espessura dividida e o retalho misto (BENSIMON, 1999; ZUCCHELLI et
al., 2015). O retalho de espessura total garante acesso direto ao tecido 0sseo sendo de mais
facil execugdo. Por outro lado, o retalho de espessura dividida preserva o periosteo,
minimizando a reabsor¢do Ossea ap6s o procedimento, e facilita o reposicionamento do
retalho durante a sutura. O retalho misto mescla ambas as técnicas uma vez que o retalho ¢
dividido na regido interproximal com o objetivo de obter uma adaptagdo precisa pOs-
cirirgica, enquanto o retalho de espessura total ¢ feito apicalmente a fim de obter completo
acesso ao tecido 6sseo. Sugere-se também que apds uma quantidade adequada de osso tenha
sido exposta no ter¢o coronal, uma dissec¢do de espessura dividida pode ser realizada para
facilitar a ancoragem apical do retalho na posicdo desejada (BENSIMON, 1999;
CARNEVALE; KALDAHL, 2000; ZUCCHELLI et al ., 2015).

Entretanto, as técnicas convencionais costumam ser demoradas, requerem suturas e
podem causar morbidade pos-operatoria para o paciente. Nesse contexto, Ribeiro et al. (2014)
avaliaram, em um estudo modelo boca-dividida, a eficacia do ACE utilizando a técnica
convencional em comparacdo com a técnica minimamente invasiva sem retalho (TMI). A
TMI é uma modificagdo da técnica convencional em que os tecidos gengivais e 0sseos sao
remodelados sem elevagao do retalho. Nessa técnica, a osteotomia ¢ feita através do sulco
gengival utilizando micro-cinzéis. A distincia necessaria de 3 mm entre a CO-JCE ¢€ entdo
verificada através da inser¢do da sonda periodontal na incisdo primaria e suturas nao foram
realizadas. Os resultados do estudo demonstraram que ambas as técnicas produziram redugdes
significativas no tecido gengival excessivo com estabilidade da margem gengival apos 12
meses de acompanhamento. Ademais, ndo houve diferencas entre os grupos nesse estudo em
relagdo a satisfagdo com a aparéncia estética, e os pacientes relataram baixos niveis de
morbidade e altos niveis de satisfacdo com a aparéncia estética para ambos os procedimentos
cirtirgicos. Houve uma tendéncia de maior pontuagdao média da escala visual analdgica (VAS)
para dor no lado da técnica convencional, provavelmente relacionada a reflexao do tecido e
consequente maior trauma cirurgico. Independentemente das percep¢des dos pacientes, os
autores observaram que a abordagem TMI permitiu uma cicatrizagdo mais rapida e menor

inflamacao do tecido em 7 dias. Além disso, o tempo médio cirtirgico foi menor para a TMI
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(25% menor) do que para a técnica convencional. A andlise da expressdo génica também
indicou menor remodelacdo 6ssea na TMI em comparacdo com a técnica convencional,
sugerindo que a elevagdo do retalho pode ter induzido um processo de remodelagdo dssea
intensificada (RIBEIRO et al ., 2014).

No entanto vale ressaltar que a TMI ¢ contraindicada em casos em que a altura da
gengiva queratinizada ¢ reduzida e as incisdes na margem gengival durante a gengivoplastia
podem criar problemas mucogengivais. Por outro lado, a técnica convencional permite o
aumento do tamanho da coroa, preservando o tecido queratinizado preexistente, por meio do
reposicionamento apical do retalho (RIBEIRO et a/ ., 2014). Além disso, a TMI € uma técnica
sensivel a espessura dssea, uma vez que a redugdo do osso no sentido vestibulo-palatino ndo é
possivel com esta abordagem ndo invasiva. Portanto, sugere-se que a técnica convencional
seja indicada nos casos de bidtipo periodontal espesso em que a reducdo na espessura Ossea
precisa ser realizada (RIBEIRO et al ., 2014). Por fim, os autores reforcam que a ressecgao
Ossea na TMI ¢ orientada por meio da sondagem, sendo necessaria uma sensibilidade tatil
apurada para localizar as cegas o nivel dsseo em relagdo ao JCE, enquanto a técnica
convencional se beneficia da visualizagdo completa do nivel Osseo durante a remogdo
(RIBEIRO et al ., 2014).

Discordancias entre autores foram descritas na literatura em relacdo a quantidade de
tecido 6sseo que deve ser removido durante a resseccdo 6ssea (DOLT; ROBBINS, 1997;
CAMARGO et al., 2007; BATISTA et al ., 2012; DEAS et al., 2014). As dimensdes médias
do espaco supracrestal sdo relatadas como sendo de aproximadamente 2,04 mm em humanos
(VACEK et al., 1994) e alguns autores sugeriram que 3 mm de estrutura dental precisam ser
expostos durante o ACE para restaurar a distancia entre JCE e a CO (INGBER et a/ ., 1977,
NEVINS; SKUROW, 1984; DEAS et al ., 2014). Assim, uma distancia de 2 mm de espago
supracrestal € 1 mm para a profundidade do sulco foram propostas para garantir a satde
periodontal € um menor reposicionamento coronal do tecido gengival apds o procedimento
ACE (DEAS et al ., 2014). No entanto, outras diferentes distancias entre a JCE e a CO foram
sugeridas, incluindo 1 mm (CAIRO et al ., 2012), 2mm (CAMARGQO et al ., 2007) ou 2-2,5
mm (DOLT; ROBBINS, 1997). Por outro lado ainda, alguns autores indicaram a utilizacao da
margem do retalho como referéncia ao invés da JCE sugerindo que uma distancia de 3 mm
entre a CO e a margem gengival livre recém-criada deve ser estabelecida com a resseccao
ossea (LEVINE; MCGUIRE, 1997; CLAMAN et al ., 2003).

Silva et al. (2015) avaliaram a eficicia da ACE em um estudo prospectivo e

observaram valores médios da altura da coroa de 8.5 mm (baseline), 10.3 mm (pOs-operatorio
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imediato) e 9.9 mm apds 6 meses de acompanhamento sugerindo uma recidiva gengival
minima utilizando uma distancia JCE-CO de 2mm. Semelhantemente, Cairo et al. (2012)
também observaram valores médios de altura da coroa de 8.5, 10.2 ¢ 10.1 mm no baseline,
poOs-operatorio imediato e 6 meses de acompanhamento apds restabelecer a distancia JCE-CO
em pelo menos 1 mm na cirurgia ACE. Ademais, alguns estudos clinicos demonstraram uma
recidiva gengival minima ap6és ACE (BRAGGER et al ., 1992; LANNING et al., 2003). No
entanto, at¢ o momento, nenhum estudo clinico confirmou a quantidade de osso necessaria
que precisa ser removida durante a resseccdo Ossea para evitar uma recidiva no
posicionamento da margem gengival apds o ACE.

O fendtipo periodontal influencia significativamente na estabilidade da margem
gengival apos o ACE. Estudos mostraram que a recidiva do posicionamento da margem
gengival apos o ACE foi significativamente maior em pacientes com fenotipo espesso do que
aqueles com fendtipo fino (PONTORIERO; CARNEVALE, 2001; ARORA et al., 2013).
Portanto, a identifica¢do do fenotipo do tecido € necessaria previamente ao ACE uma vez que
a presenga do fenotipo espesso exigira maior reducdo Ossea para evitar a recidiva do
posicionamento da margem gengival (ARORA et al., 2013). No estudo de Ribeiro et al.
(2014), a analise de regressao linear multipla mostrou que a espessura gengival e a espessura
O0ssea (ou seja, ambas as medidas juntas) foi a Unica variavel que influenciou
significativamente a estabilidade da margem gengival ap6s 12 meses de acompanhamento.
Nesse estudo, maior estabilidade da margem gengival também foi observada nos pacientes
com fenotipo fino.

A remocao 6ssea, por meio da osteoplastia, também ¢ realizada no ACE com objetivo
de afinar os aspectos vestibulares e linguais/palatais do osso alveolar e eliminar quaisquer
bordas Osseas ou exostose. Técnicas de ranhuras verticais destinadas a estabelecer a
morfologia fisioldgica dssea e da proeminéncia radicular devem ser feitas a fim de reproduzir
um fendtipo periodontal fino (BENSIMON, 1999). No entanto, as diretrizes baseadas em
evidéncias relativas a quantidade de osteoplastia necessaria na espessura Ossea vestibulo-
palatina durante o ACE ainda estdo mal documentadas. Portanto, a quantidade de osso que
deve ser removido requer um julgamento clinico subjetivo sendo que em geral a reducgdo
ossea pode ser considerada completa quando o retalho pode ser adaptado com precisao sobre

0 osso subjacente (MARZADORI et al., 2018).
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1.4 Planejamento digital e técnica dupla guiada no aumento de coroa clinica estético

No entanto, um tratamento estético com alta qualidade e previsibilidade precisa
restaurar a harmonia entre os ter¢os da face, os l1abios, os dentes e a margem gengival e nao
apenas a propor¢ao dentaria (GARBER; SALAMA, 1996). Assim, a utilizacdo de programas
de computadores como o “digital smile design” (DSD) t€ém sido propostos para realizar o
planejamento digital previamente ao ACE. O DSD possibilita uma andlise cuidadosa do
sorriso guiada pela face do paciente que podem ser negligenciadas durante os procedimentos
convencionais de avaliagdo clinica, fortalecendo a visdo diagnostica, aumentando a
previsibilidade do tratamento e melhorando a comunicacdo paciente-dentista, pois possibilita
que o paciente visualize o resultado final do tratamento por meio de modelos de sorriso
(“templates™) digitais (ARIAS et al., 2015; GARCIA et al., 2018). As imagens projetadas
digitalmente permitem determinar o nimero de dentes que necessitam de restauracdes e
cirurgias periodontais. Ressalta-se ainda que desniveis de planos horizontais na face podem
ser compensados durante o planejamento digital evitando a ocorréncia de assimetrias
gengivais unilaterais mesmo ap6s o ACE. Batra ef al. (2018) demonstrou que assimetrias
unilaterais da margem gengival sdo consideradas mais anti-estéticas pelos pacientes do que as
bilaterais.

Associado ao planejamento digital, o conceito de fluxo digital de trabalho tem
ganhado cada vez mais espago na odontologia dada a crescente demanda por estética e
técnicas menos invasivas. Assim, a confec¢do de um guia duplo para ACE, utilizando o
sistema CAD/CAM (computer-aided design and computer-aided manufacturing), também tem
sido proposto para determinar o posicionamento da margem gengival durante a gengivoplastia
e a altura CO durante a resseccdo Ossea (LIU et al., 2018). Para as cirurgias de ACE, o
posicionamento e o contorno da margem gengival sdo determinados no planejamento digital e
transferidos para um modelo digital que ira proporcionar a confeccado de um guia cirargico
para auxiliar o clinico na realizagdo precisa do procedimento cirargico, posicionando a
margem gengival de maneira exata e previsivel (LACK, 2009).

Liu et al. (2018) propuseram a confeccdo de um guia duplo para ACE, utilizando o
sistema CAD/CAM (computer-aided design and computer-aided manufacturing), que ird
determinar o posicionamento da margem gengival durante a gengivoplastia e a altura da CO
durante a resseccdo Ossea. Para confeccdo deste guia, a arquitetura dos dentes, gengiva e
rebordo alveolar sdo escaneados utilizando um scanner intraoral onde ¢ criado um modelo

digital em 3D. Nesse modelo, um enceramento digital ¢ realizado, com base na analise do



22

sorriso feita pelo DSD, e um guia duplo ¢ impresso, em uma impressora 3D, transferindo as
medidas do enceramento para ajudar na incisdo do tecido mole, reduzindo o risco de erros, €
melhorando a visualizagao do nivel 6sseo para a realizagdo da resseccao dssea. Nesse caso em
especifico, duas guias foram impressas, uma apresentando o contorno final da margem
gengival e outra apresentando a janela para redugdo 6ssea. Segundo os autores, em contraste
com a técnica convencional, a técnica proposta permite menos erros cirurgicos € margens
gengivais e alveolares mais previsiveis, garantindo uma relagao harmoniosa entre os dentes e
a gengiva. Embora esta técnica exija tempo adicional prévio a cirurgia e aumente os custos do
paciente, os beneficios parecem superar as limitagdes, no entanto estudos clinicos sao
necessarios para validar a técnica em relag@o a sua previsibilidade e eficacia.

De maneira semelhante, Deliberador et al. (2020), em um relato de caso,
demonstraram o uso do planejamento digital ¢ da guia dupla para realizagdo do ACE no
tratamento do sorriso gengival. Nesse relato, apenas uma guia dupla foi impressa em uma
impressora 3D. A guia dupla apresentava uma janela em que a borda inferior correspondia a
altura final da margem gengival planejada e a borda superior correspondia a altura final do
tecido 0sseo. O desenho da guia estabeleceu o limite exato de incisdo do tecido gengival,
evitando a remogao excessiva de tecido a fim de estabelecer o contorno ideal determinado no
planejamento digital. A distdncia da CO até a margem gengival livre recém-criada
determinada no planejamento foi de 3 mm para restabelecer o espaco supracrestal. A remogao
do tecido dsseo foi realizada utilizando o ultrassom piezoelétrico. Segundo os autores, o uso
da cirurgia periodontal guiada para o tratamento do sorriso gengival utilizando o
planejamento digital e osteotomia com piezo favoreceram os resultados pds-operatorios,
tornando o tratamento mais previsivel e consistente com as expectativas do paciente.
Ademais, o procedimento foi considerado mais rapido, preciso e seguro. Todavia, nenhum
estudo clinico foi encontrado até o momento na literatura para validar a técnica em relagdo a

sua previsibilidade e eficacia em comparagdo com a técnica convencional de ACE.
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2 OBJETIVOS

2.1 Objetivo geral

O presente estudo teve como objetivo avaliar a eficacia da utilizagdo da técnica dupla

guiada em comparagao com a técnica convencional no ACE.

2.2 Objetivos especificos

a) Comparar a técnica dupla guiada com a técnica convencional no ACE em relagdo a
estabilidade do posicionamento da margem gengival, satisfacio do paciente e avalia¢do
estética por profissionais;

b) Avaliar a influéncia da espessura gengival na estabilidade da margem gengival apds
o ACE;

c) Avaliar a eficicia e previsibilidade da utilizacdo da sondagem transgengival e da

TCFC-TM no planejamento do ACE.
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ABSTRACT

Background: The present study aimed to compare the guided dual technique with the
conventional technique in esthetic crown lengthening (ECL).

Methods: Twenty-four participants diagnosed with altered passive eruption (EPA) type I
subcategory B were selected and allocated into two groups. In the control group (n = 12), the
ECL was planned by clinical examination and transgingival probe (TP); in the test group (n =
12), ECL was planned using digital planning and a double guide. Clinical parameters were
assessed at baseline, immediately after the intervention (IAI) and after 4, 8 and 12 months of
follow-up. The participants and specialists were submitted to satisfaction questionnaires
before and 8 months after ECL.

Results: Clinical crown length mean (CCL) at baseline was 8.09 mm (£0.77) and increased
significantly to 9.92 mm (+0.62) at IAI with minimal significant reduction after 12 months
(9.47 mm [£0.60]) in the control group. Similarly, in the test group, the CCL at baseline was
8.04 mm (£0.69) and increased significantly to 9.94 mm (£0.57) at IAI with minimal
reduction after 12 months (9.35 mm [£0.80]). No differences were found between CCL
determined in the digital planning (9.59 mm [£0.64]), at [AI (9.94 mm [£+0.57]) and after 12
months (9.35 mm [+0.80]). No correlation was found between gingival thickness and gingival
margin stability. High esthetic satisfaction was demonstrated by participants/specialists
without differences between groups.

Conclusions: In conclusion, the guided dual technique was as effective as the conventional

technique in APE treatment with stable results after 12 months of follow-up.

Keywords: Crown Lengthening; Esthetics; Cone-Beam Computed Tomography; Dental

Photography.
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INTRODUCTION

Smile harmony depends on the interaction between several factors including tooth shape,
colour and position, periodontal tissue levels and lip position. Regarding periodontal aspects,
the position of gingival zenith and marginal gingiva levels are considered the key elements of
a harmonious smile'. Gingival margin misalignment may be associated with different
conditions, including gingivitis, drug-induced gingival enlargement and altered passive
eruption (APE). These conditions commonly result in an excessive gingival display, referred
to as a gummy smile, and motivate patients to seek periodontal treatment to improve smile
health and esthetic' 2.

In this context, esthetics-related crown lengthening (ECL) surgery is indicated to
reestablish the appropriate clinical crown length, ensuring symmetry and gingival harmony?.
The ECL involves apical positioning of the gingival margin associated with bone resection.
The procedure must provide a proper biological width* and an adequate band of keratinized
tissue®>. Conventionally, the amount of gingiva and alveolar bone removed during the
procedure are determined by visual examination based on the height/width crown ratio and
the cemento-enamel junction (CEJ) position. However, an aesthetic treatment with high
quality and predictability needs to consider the interaction between face, lips, teeth and
gingival margin and not only the tooth proportion or CEJ position®.

The use of computer software programs such as the “digital smile design” (DSD) has
been proposed to realize digital planning before the ECL procedure. DSD allows careful
analysis of the patient's facial and dental characteristics that may be neglected during
conventional clinical diagnosis. In this way, the DSD concept provides a face-guided smile
analysis that strengthens the diagnostic vision, increases treatment predictability and improves
patient-dentist communication, since the patient visualizes the final result of the treatment by
digital templates™’. Associated with digital planning, the guided dual technique has also been
proposed to determine the gingival margin and bone crest final position during ECL
procedure®.

In the guided dual technique, a double guide using the CAD/CAM system (computer-
aided design and computer-aided manufacturing) is produced. The architecture of the teeth,
gingiva and alveolar ridge are scanned using an intraoral scanner to create a tridimensional
(3D) digital model. In this model, a digital wax-up is performed, based on the smile analysis
performed by the DSD, and a double guide is printed, on a 3D printer. The double guide

transfers the digital planning measurements to the surgery reducing the risk of errors during
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gingival incision and improving visualization of the bone crest level in the bone resection
procedure. In contrast to the conventional technique, the double guide fabricated based on the
DSD help the clinician to precisely perform the surgical procedure, determining the exact
desired contour of the gingival margin and the position of the gingival zenith® °. Although this
technique requires additional time before surgery and increases patient costs, the lack of a
surgical guide may result in unpredictable posttreatment esthetics®. However, clinical studies
are needed to validate the technique regarding its predictability and effectiveness.

Based on that, the present study aimed to compare the guided dual technique with the
conventional technique in the ECL concerning the stability of the gingival margin positioning,

patient satisfaction and esthetic evaluation by specialists.

MATERIALS AND METHODS

Trial design

The study was conducted as a randomized clinical controlled study with parallel design and
masked examiner. The study was approved by the Ethics Committee of the Alfenas Federal
University (CAAE 08615919.9.0000.5142) and all selected patients gave full written
informed consent following Helsinki Declaration. The complete study protocol was registered
in the ClinicalTrials.gov (NCT04922086) and the study was reported following the
CONSORT 2010 statement,

The selected patients (n=24) were randomly divided into two groups. In the control
group (n=12), the ECL was conducted using conventional technique planned with
transgingival probing (TP) and panoramic radiography; in the test group (n=12), the ECL was
conducted using guided dual technique planned with digital planning, soft tissue cone-beam
computed tomography (ST-CBCT) and double guide. The soft tissues behavior was assessed
at baseline, immediately after the intervention (IAI), 4, 8 and 12 months following ECL
surgery in both groups. The patient-reported outcomes regarding satisfaction with the smile,
gingiva/tooth features and experience with the procedure were evaluated after 12 months. The
periodontists-reported perceptions (specialists) regarding esthetic appearance after ECL
procedure (12 months follow up) in all cases of both groups was also assessed. Moreover, the
TP (control and test group) and ST-CBCT (test group) were evaluated about the effectiveness

and predictability of the measures.
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Participants

Participants were recruited among patients presenting to the School of Dentistry, Alfenas
Federal University, Alfenas, Minas Gerais, Brazil, between July and December 2019, for
smile esthetic evaluation. Inclusion criteria were as follows: (1) adult (>18 years old); (2)
non-smoker; (3) periodontally and systemically healthy; (4) six maxillary anterior teeth
present and (5) APE type I subcategory B diagnosis. The APE diagnosis for patient
recruitment was made using a periodontal probe” and was defined as the presence of quadratic
anterior teeth [crown width/length ratio >85%], gingival margin located incisal to the tooth
cervical convexity and CEJ to bone crest (BC) distance (CEJ-BC) less than 1.5mm'l.
Participants in a pregnancy/lactation period, in orthodontic treatment, with prosthetic
crowns/extensive restorations/misalignment in maxillary anterior teeth or with a self-reported
history of antibiotics, corticosteroids, chemotherapy or immunomodulators use during the last

6 months were excluded from this study.

Interventions

Preparation phase

Individualized oral hygiene instructions were made in all participants of both groups
accompanied by full-mouth supragingival scaling and polishing. (S,R.N) Only participants
with bleegind on probing less than 10% were deemed eligible for the surgical procedure. A
sequence of photos was taken at baseline and after 30 days, 4, 8 and 12 months in all
participants. All photographs were taken with the same camera’ equipped with 100mm macro

lenses with ring flash illumination.

Digital planning and double guide confecction

For the test group, a two-dimensional (2D) smile analysis was performed using DSD*. Two
photographs of the participants were used (facial photo smiling and facial photo with a lip
retractor). The horizontal plane was established by the interpupillary line and the facial
midline was determined by a line passing through the glabella, nose and chin. These two lines
were made in both facial photos forming a cross. Then, two horizontal intra-oral lines were
made including a superior line that corresponds to the appropriate final position of canines

and central incisors gingival zenith and an inferior to determine the position of central incisors

*UNCI15, Hu-Friedy Inc., Chicago, IL
T EOS Rebel T3i, Canon
* Digital Smile Design, Sdo Paulo, Brazil
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incisal edge (Figure 1A). The position of the horizontal lines were determined using a variety
of tooth shapes, available as templates, based on the golden ratio and dental proportion (ideal
width/length crown ratio of 70.0-80.0%'!) (Figure 1B). A digital ruler was calibrated for each
participant based on the central incisor clinical crown length (#11 tooth) measured using a
periodontal probe.

ST-CBCT scans® (0,25 mm de voxel, 120KV, 120ma and 26,9 s) of the anterior region
were also obtained in the test group participants using a plastic lip retractor as previously
described!®. After reconstruction, the ST-CBCT-based volumetric data were analyzed using
the axial view plane as reported by others authors!® (Figure 1E) Moreover, an intraoral digital
scan of the maxilla was made using an intraoral scanner’ in these participants. A digital
model was produced and the gingival contour designed in the DSD was transferred to this
model producing a 3D digital wax-up using specific software (Figures 1C and 1D).

Using the Exocad software’’, the double guide was designed with a window for soft
and bone tissue reduction. The design for soft tissue reduction was based on the gingival
margin final position determined in the 3D digital wax-up (Figure 1F and 1G). For bone
tissue reduction, a distance of 3.0mm between the new position of gingival margin and BC
was defined, aiming to reestablish biological distances. Autodesk Meshmixer software
(Version 3.5) was used to cut and finish the double guide. The double guide was printed on

resin** using a 3D printer®® (Figure 1H).

§ I-cat Next-generation Cone Beam 3D Instrumentarium
*CS3600, Carestream, Canada

TVersion DentalDB 2.3 Matera

# SHER Aprint-model UV, smoky white colour

§§ Straumann®, CARES®, P30 — series
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Figure 1: Digital planning and double guide
confection. A-B: 2D planning; C-D: 3D digital
wax-up; E: Cone beams computed
tomography; F-G: Double guide design; H:
Double guide.

Surgical phase

Intra- and extra-oral asepsis were achieved using 0.12% and 2% chlorhexidine gluconate,
respectively. Local anaesthesia was induced using a 4% articaine solution with epinephrine
1:100.000 ™. For the control group, the surgical procedure was initiated with gingival
demarcation on the midbuccal aspect of the teeth using a periodontal probe. This demarcation

was performed based on the crown width/ length ratio (70.0-80.0%) and CEJ position, using

“*Nova DFL, Rio de Janeiro, Brazil
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periodontal probe’™*. In addition, the gingival margin of central incisors and canines were
kept at a similar level, with a more coronal gingival contour for lateral incisors’. The CEJ
position and anatomic crown length (ACL) was checked using TP and an internal bevel
incision, following CEJ anatomy, was made using an n°15C blade*** at each tooth (13-23
tooth), preserving inter-dental papillae. For the test group, the double guide was positioned
(Figure 2A) and an internal bevel incision with a n°15C blade on each tooth was made
following the guide's demarcation (Figure 2B-C).

For both groups, the removal of the marginal gingiva was made with a periodontal
curette ¥ . The gingival contour was delineated using a Goldman Fox micro-scale ™

associated with delicate Goldman Fox pliers'

used to reduce the gingival volumelevation of
a mucoperiosteal flap to the level of the mucogingival junction (MGJ) was made to expose
the BC. The ACL and CEJ-BC measurement were determined on the midbuccal in both
groups for further comparative analysis with the measurements previously obtained with the
TP (control and test group) and ST-CBCT analysis (test group).

For the control group, carbide steel burs and hand chisels were used for ostectomy and
osteoplasty aiming to attain a 3 mm CEJ-BC distance. No interproximal crestal bone was
removed. In the test group, the double guide was repositioned and the bone tissue was
removed, using the same instruments, following the guide's demarcation.

For both groups, the flap was repositioned and single interrupted sutures**** were used
to stabilize the flap. Patients were prescribed 0.12% chlorhexidine gluconate % and
instructed to rinse gently twice daily for 15 days. Tooth brushing was discontinued in the
surgical area during this period. An antibiotic (Amoxicillin, 500 mg, 8/8 h) was prescribed for
3 days to prevent possible postoperative infection. A nonsteroidal anti-inflammatory
(Nimesulide, 100 mg, 12/12 h) and an analgesic (Dypirone, 500 mg, 6/6 h) were also
prescribed. After 7 days, the suture was removed and the area was cleaned up with 0.12%
chlorhexidine gluconate. After 15 days of the surgical procedure, the patients returned for
plaque control. Participants were enrolled in a professional plaque control program scheduled

after 4, 8, and 12 months. (S.R.N).

1t UNC15, Hu-Friedy Inc., Chicago, IL
#+ Swann Morton, Sheffield, England
§8§ Hu-Friedy Inc., Chicago, IL

“** Quinelato, Sao Paulo, Brazil

111 Quinelato, Sao Paulo, Brazil

#+#* Nylon 5.0, SHALON, Brazil

§88§ Periogard, Colgate, Sdo Paulo, Brazil
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Figure 2: Test group surgical phase. A: Guide proof; B: Initial incision with the guide
in position; C-D: Incision; E: Gingival contour; F: Gingivoplasty; G-H:
Mucoperiosteal flap; I: Osteotomy with the guide; J: Osteoplasty; K-L: Final aspect
after osteoplasty and osteotomy; M: Suture; N-P: Post-operative of 30 days, 4 and 12
months, respectively.

Outcomes

Clinical and ST-CBCT measurements

Clinical parameters were recorded using a periodontal probe™ and individual acrylic stents
were prepared for all patients to evaluate the measurements in constant points. The
demarcations were made on the patient model and transferred to the acrylic stent. The
measurements assessed in 13-23 teeth were!: (a) gingival display (GD in mm; distance
between gingival margin and the inferior border of the upper lip during active smile. In cases
that the lip covered part of the clinical crown, GD was recorded as zero; (b) recession depth
(RD in mm; distance between CEJ to free gingival margin); (c) probing depth (PD in mm;
distance between gingival margin and the gingival sulcus bottom); (d) clinical attachment
level (CAL in mm; distance between CEJ and bottom of the sulcus); (e) gingival width (GW
in mm; distance between mucogingival junction (identified using the visual method) and
gingival margin); (f) gingival margin width (GM in mm; free gingival groove to gingival
margin distance); (g) gingival thickness (GT in mm) clinical measured in both groups using

#15 endodontic reamer attached to a rubber stopper inserted perpendicularly into the gingival
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tissue, 3mm apical to the gingival margin until firm resistance was met'’. The distance
between the instrument tip and the rubber stopper was recorded using a digital caliper for both
groups. The GT was also measured in ST-CBCT for test group; (h) clinical crown length
(CCL in mm; distance between the incisal edge and gingival margin along tooth long axis) in
clinical examination (both groups) and the ST-CBCT (test group); (i) ACL (in mm; distance
between incisal edge and CEJ along the tooth long axis). This measurement was determined
using TP (both groups), in ST-CBCT (test group) and after flap elevation (both groups); (j)
CEJ-BC measured along the tooth long axis using TP (both groups), in ST-CBCT (test group)
and after flap elevation (both groups).

These clinical measurements were performed immediately before the surgical
procedure (baseline; all parameters), during the surgical procedure (ACL and CEJ-BC),
immediately after the intervention (after suture; CCL and GW) and after 30 days, 4, 8 and 12
months (GD, PD, CAL, GW, GM, CCL).

The total surgery time (anaesthesia until final suture) was also timed in seconds, using
a digital stopwatch. The laundry healing index was taken after 7, 15 and 30 days after
surgery. The Laundry healing index determines the degree of repair based on erythema,
presence of granulation tissue, bleeding/suppuration and epithelialization. A 1 to 5 score is

given, wherein 1 is associated with a very poor healing process and 5 being excellent %,

Participants-reported outcomes

Post-operative discomfort was recorded using a visual analogue scale (VAS). The participants
recorded their pain level for the first 7 and 15 days after the procedure on a horizontal scale,
where the left endpoint meant no pain (0), the middle point medium pain (5), and the right
endpoint meant severe pain (10). Satisfaction and rating questionnaires including questions
about the participant satisfaction with the smile, GD, tooth size, shape/colour and procedure
experience/outcome were applied to participants at baseline and after 8 months for both
groups'S. Patients were also asked to express their overall satisfaction with treatment

outcomes on a 10 cm VAS scale after 8 months for both groups.
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Specialists-reported outcomes

The final esthetics obtained in each case was evaluated by five specialists in Periodontics (5-
15 years of specialization time). A sequence of photos was taken at baseline and in the last
follow-up of all participants. The initial and final intraoral and smile photos of all participants
was displayed in individual slideshows (one slide for each patient) in the Microsoft
Powerpoint computer program with the same size and exposure time (2 minutes per
participant). All specialists were blinded for the treatment groups. The responses were
quantified on the 100 mm visual analogue scale (VAS) where 0 indicated “Very poor” and 10
“Very good”. Moreover, a questionnaire including questions about GD, gingival margin
symmetry, zenith position, GT, gingival tissue colour, dental papillae aspects and tooth

proportion, length, and width was also applied in specialists evaluation.

Sample size

The primary variable in this study was the gingival margin stability after the ECL procedure.
Based on a previous study, the difference of Imm between the gingival margin and CEJ was
considered clinically relevant and the expected standard deviation for promoting crown
enlargement was 0.5mm'®. Considering the parallel model with independent samples, the
Unpaired t-test at a 5% level of significance ([J = 0.05) and 90% power determined a
minimum of 10 patients in each group. Considering a dropout rate, a total of 12 periodontally

and systemically healthy nonsmoking patients were included in each group.

Randomization and allocation concealment mechanism

For randomization, the 24 participants were randomized in the test (n = 12) or control group
(n = 12) using a computer-generated randomization table with a 1:1 allocation ratio.
Allocation concealment was made using a sealed opaque envelope with the treatment number

of the allocation table to the specific participant.

Blinding and examiner calibration

The digital planning using DSD for the test group was made by the same experienced dentist
(LCP) and all ECL surgery were performed by the same experienced surgeon (SCP). The ST-
CBCT analysis for the test group was made by the same experienced radiologist (ECP). An
investigator masked to the treatment (TMIC) performed the participant documentation,

clinical measurements and questionnaire application. For intra-examiner calibration repeated



35

measurements of clinical crown length (CCL) of six upper anterior teeth in five patients were
made over two weeks for reliability testing (Pearson's correlation coefficient r=0.98). The
examiner did not perform the treatment procedures and was unaware of the treatment

assignment.

Statistical methods

The clinical data were submitted to the Shapiro-Wilk normality test. GD, RD, PD, CAL, GW,
GM, and CCL values were normally distributed. These data were analyzed using the paired t-
test for comparison between groups and the Repeated Measures ANOVA complemented by
the Tukey posttest for longitudinal analysis within each group. VAS pain/esthetics and
surgery time values were also normally distributed and these data were analyzed using the
paired t-test for comparison between groups and the unpaired t-test for longitudinal analysis
within each group (VAS pain/esthetics). For Laundry healing index, values were not normally
distributed and a comparison between groups was made using the Mann-Whiney test, and the
Friedman test complemented by post hoc Dunn's test was used for longitudinal analysis
within each group. For satisfaction and rating participants questionnaires data, a comparison
between groups was made using the Mann-Whiney test and the Wilcoxon test was used for
longitudinal analysis within each group. For specialists-reported outcomes, the Mann-Whiney
test was used for comparison between groups. Correlation analysis was made using Pearson's
correlation coefficient. All Statistical analyses were performed using the GraphPad Prism 6
software (San Diego, CA, USA). Differences were considered significant when the p-value

was <0.05.

RESULTS

Study population

Twenty-four patients (22 females, 2 males), aged 23.5 (£3.05) were recruited to the study.
Two patients (1 female, 1 male) of the control group did not complete the study due to failure
to accomplish follow-up visits (Figure 1S in supplementary materials). The maxillary anterior
sextant (canine to canine) was measured in all participants and these six teeth per patient were

evaluated.

Clinical and ST-CBCT parameters
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Figure 3 showed baseline condition and after 12 months of a representative case from the

control and test groups.
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Figure 3: Representative case from control (A-F) and test (G-L) groups. A, C and
E: Control group baseline; B, D and F: Control group 12 months; G, I and K: Test
group baseline; H, J and L: Test group 12 months.

Regarding clinical parameters measurements, in the control group, GD mean was
reduced to 3.16 mm (£1.61) for 1.52 mm (£1.41) after 12 months but without significant
difference (Table 1S in supplementary materials). For the test group, GD mean was
significantly reduced from 2.83 mm (£1.22) to 1.69 mm (£0.90) after 12 months (Table 1S in
supplementary materials). Minimal GR remained in canines’ teeth in one patient in each
group after 12 months of post-operative (control: 0.01 mm [£0.05]; test: 0.01 mm [£0.05]).
PD and CAL mean were significantly reduced from baseline (control: 2.27 mm [£0.33]; test:
2.29 mm [£0.37]) to 12 months (PD - control: 1.76 mm [£0.21]; test: 1.80 mm [£0.37]; CAL -
control: 1.77 mm [£0.20]; test: 1.81 mm [+0.37]) (Table 1S in supplementary materials). For
GM mean, significantly reduction was observed between baseline (control: 1.80 mm [+0.49];
test: 1.79 mm [£0.50]) and 12 months (control: 1.31 mm [+0.37]; test: 1.22 mm [£0.22])
(Table 1S in supplementary materials). No differences were observed for GW mean between
baseline (7.09 mm [+1.25]); and 12 months (7.05 mm [+1.65]) in the control group. For the

test group, a reduction in GW mean was observed after 12 months (Baseline: 7.65 mm
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[£1.00]; 12 months: 6.86 mm [+0.60]) (Table 1S in supplementary materials). No difference
was found between groups for all these clinical parameters.

For the control group, CCL mean for the six maxillary anterior teeth at baseline was
8.09 mm (£0.77) and increased significantly to 9.92 mm (+0.62) at IAI (Table 1). In
comparison to IAI, CCL mean showed a minimal significantly reduction after 12 months
(9.47 mm [£0.60]). For the test group, CCL mean for the six maxillary anterior teeth at
baseline was 8.04 mm (+0.69) and increased significantly to 9.94 mm (+0.57) at IAI (Table
1). In comparison to IAI, CCL mean showed a minimal reduction after 12 months (9.35 mm
[£0.80]) without significant difference (Table 1). No differences were found between groups
for CCL mean in all analysis periods (Table 1). Moreover, for the test group, no differences
were found between CCL mean determined in the digital planning (template: 9.59 mm
[£0.64]), at IAI (9.94 mm [£0.57]) and 12 months (9.35 mm [£0.80]) (Table 1). Figure 2S
shows the gingival margin stability after 30 days, 4 and 12 months in a representative case of

each group.

Table 1: Clinical crown length of control and test group in baseline, immediately after the

intervention, after 30 days, 4, 8 and 12 months.

Follow-up Control group Test group
Teeth Global Cl LI C Global Cl LI C

Baseline 8.09+0.77° 8.56 +0.73° 7.33+0.74° 839+1.05° | 8.04+0.69>  8.68+0.60° 7.10+0.78°  8.33+0.97°
Template 9.50+£0.642 10.75+0.60° 8.75+0.62%  9.27 +£0.902
1Al 9.92 £ 0.622 10.83 £.0702 8.93+£0.752 10.02 £0.80% | 9.94+0.578  11.04 +£0.452 8.95+0.812 9.85+0.712
30 days 9.84 £ 0.632 10.58 £ 0.702 8.91+£0.742 10.08 £0.62% | 9.83+1.082 10.69 +1.01?2 8.64 £1.222 9.62 +0.672
4 months 8.78 +2.83P 10.29 + 0.542 8.52+0.732 9.77+0.872 | 956+0.59° 10.52+051* 870+1.01* 9.58+0.60°
8 months 9.46 +0.812P 10.17 £ 0.682 8.47 £ 0.962 9.75 + 1.022 9.47 £0.66* 10.50 +£0.612 8.39 £ 0.952 9.50 £ 0.632
12 months 9.47 +0.602P 10.18 £ 0.652 8.55 £ 0.592 9.70 £ 0.75? 9.35+0.80° 10.28+0.65* 8.33+0.93*°  9.44 +0.89?

TIAL: immediately after the intervention; CI: central incisors; LI: lateral incisors; C: canine; ®: Different letters represent statistically significant
differences between each follow-up period (rows in the same column) in the same group (p<0.05); *p<0.05 indicates statistically significant

differences between groups in the same period.

ACL mean (10.40mm +0.88) and CEJ-BC mean (1.55 mm +0.66) measurements were

made during the intervention for all participants (n=24) (Table 2S). The overall correlations

between the estimated ACL (10.81 mm +0.78) and CEJ-BC (0.90 mm +0.42) based on the TP

and the actual ACL and CEJ-BC measured during the intervention were high.

For ST-CBCT analysis (n=11) was verified a strong correlation between the estimated

CCL (7.22 mm +0.80) based on the ST-CBCT and the actual CCL (7.98 mm #0.68) measured
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in baseline (Table 2S). No correlation was observed for ACL (ST-CBCT: 9.01 mm =+0.67,
actual: 10.41 mm +0.62), CEJ-CO (ST-CBCT: 2.19 +0.66; actual: 1.47 £0.57) and GT (ST-
CBCT: 1.01 mm £0.22; 1.36 mm +0.28) parameters.

In the correlation analysis between GT and gingival margin stability, the
measurements were evaluated for all participants (n=24) and for each group (Table 2). The
difference between CCL after 12 months and IAI was calculated to determined the gingival
margin stability. No correlation was observed between GT (global: 1.45 mm +0.30; control
group: 1.51 mm +032; test group: 1.39 mm +0.27) and gingival margin stability (global: 0.44
mm £0.48; control group: 0.44 mm +0.28; test group: 0.43 mm +0.66) in this study (r=-0.10).

Table 2: Correlation between gingival thickness and gingival margin stability (ACCL) for all

participants and in each group.

Teeth GT ACCL r p
All participants
Global 1.45+0.30 0.44 +0.48 -0.10 0.673
Cl 1.66 £ 0.47 0.53 +0.69 0.36 0.120
LI 1.42 £0.38 0.30+£0.49 -0.005 0.984
C 1.43+£0.39 0.36 + 0.67 -0.12 0.617
Control group
Global 1.51+£0.32 0.44 +0.28 0.13 0.720
Cl 1.65 +0.48 0.57 £ 0.40 -0.01 0.971
LI 1.53+0.48 0.27 +£0.43 -0.11 0.743
C 1.54 £ 0.40 0.47 £0.29 0.21 0.547
Test group
Global 1.39+£0.27 0.43 £ 0.66 -0.29 0.436
Cl 1.66 £ 0.48 0.50 £ 0.95 0.63 0.068
LI 1.32+£0.23 0.33 £ 0.57 0.28 0.461
C 1.33+0.37 0.25+0.94 -0.32 0.392

GT: gingival thickness; ACCL: clinical crown variation; CI: central incisors; LI: lateral incisors; C: canine.

Regarding the surgery time, the procedure was executed in less time (5592 +£1002
seconds) in the test group in comparison to the control group (5748 +£906.2 seconds) but
without significant difference. No differences were observed between groups for Landry
healing index (Table 3S). Most of participants in both groups showed a "4 score" after 7 days

of post-operative indicating a "very good" repair, according to Landry healing index (Table
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3S). After 15 and 30 days of post-operative, most of the study participants showed a "5 score"

of Landry healing index indicating an "excellent" repair.

Participants-reported outcomes

For the VAS pain (Table 4S), minimal pain levels were showed after 7 days post-operatively
(Control: 1.01 £1.13; Test: 1.05 +2.07) without statistically different between groups. After
15 days, there was a significant reduction in the VAS pain in the control group (0.01 +0.05).
The test group also showed a reduction in the VAS pain (0.07 £0.24) after 15 days, but there
was no significant difference between both periods. The VAS esthetic scale indicated a high
degree of participants satisfaction in both groups after 8 months (Control: 9.50 £0.73; Test:
9.40 +0.83) without statistical differences between groups (Table 4S).

In the satisfaction questionnaire, differences in responses of 1-6 questions were
observed in both groups between baseline and 8 months postoperatively (p<0.05) (Table 3).
The question 8 showed a difference between baseline and 8 months postoperatively only at
the test group (p<0.05) (Table 3). No differences were found between both groups in all
questions. Regarding the main questions, pre-operatively, most participants in the control
group were slightly satisfied (50%) with their smile (Question 1) and not satisfied with the
amount of gingival when smiling (50%) (Question 2) and with the size of upper front teeth
(40%) (Question 5). After 8 months of post-operatively, these participants were very (50%)
and extremely (50%) satisfied with their smile (Question 1), extremely (60%) satisfied with
the amount of gingival when smiling (Question 2) and very (40%) and extremely (40%)
satisfied with the size of upper front teeth. For the test group, pre-operatively, most
participants were slightly satisfied (41,67%) with their smile (Question 1) and with the size of
upper front teeth (50%) (Question 5), and not satisfied with the amount of gingival when
smiling (41,67%) (Question 2). After 8§ months of post-operatively, these participants were
extremely satisfied with their smile (66,67%) (Question 1), with the amount of gingival when
smiling (58,33%) (Question 2) and with the size of upper front teeth (41,67%) (Question 5).
Most patients were extremely satisfied with the procedure experience (Control: 60%; Test:

75%) and with the outcome of the procedure (Control: 80%; Test: 77,78%) (Table 3).
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Questions Follow-up Control group Test group
Satisfied Satisfied
Not at all Slightly Somewhat Very Extremely Notatall  Slightly Somewhat Very Extremely
1 Baseline 1 (10,00%) 5(50,00%) 3(30,00%) 1 (10,00%) 0 (0,00%) 3(25,00%) 5 (41,67%) 4 (33,33%) 0(0,00%) 0 (0,00%)
8 months 0(0,00%) 0(0,00%) 0 (0,00%) 5 (50,00%) 5(50,00%) 0(0,00%) 0 (0,00%) 0(0,00%) 4(33,33%)  8(66,67%)
2 Baseline 5 (50,00%) 3 (30,00%) 2 (20,00%) 0 (0,00%) 0 (0,00%) 5(41,67%)  4(33,33%) 1(8,33%) 2 (16,67%) 0 (0,00%)
8 months 0(0,00%) 1(10,00%) 1(10,00%) 2 (20,00%) 6 (60,00%) 0 (0,00%) 1(8,33%) 1(8,33%) 3(25,00%)  7(58,33%)
3 Baseline 1 (10,00%) 6 (60,00%) 3 (30,00%) 1 (0,00%) 0 (0,00%) 2(16,67%) 5 (41,67%) 3 (25,00%) 2 (16,67%) 0 (0,00%)
8 months 0 (0,00%) 1 (10,00%) 1(10,00%) 1(10,00%) 7 (70,00%) 0(0,00%) 0 (0,00%) 2 (16,67%) 2(16,67%) 8 (66,67%)
4 Baseline 4 (40,00%) 2 (20,00%) 3 (30,00%) 0 (0,00%) 1(10,00%) 2(16,67%)  7(58,33%) 3 (25,00%) 0(0,00%) 0 (0,00%)
8 months 0 (0,00%) 2 (20,00%) 0(0,00%) 4 (40,00%) 4 (40,00%) 0(0,00%) 0 (0,00%) 2 (16,67%) 5(41,67%)  4(33,33%)
5 Baseline 4 (40,00%) 3 (30,00%) 2 (20,00%) 1(10,00%) 0 (0,00%) 4(33,33%)  6(50,00%) 2 (16,67%) 0(0,00%) 0 (0,00%)
8 months 0 (0,00%) 2(20,00%) 0(0,00%) 4 (40,00%) 4 (40,00%) 0 (0,00%) 1(8,33%) 2 (16,67%) 4(33,33%)  5(41,67%)
6 Baseline 3 (30,00%) 1 (10,00%) 3(30,00%) 2 (20,00%) 1(10,00%) 1(8,33%) 5 (41,67%) 5 (41,67%) 1(8,33%)) 0 (0,00%)
8 months 0(0,00%) 0 (0,00%) 2 (20,00%) 3 (30,00%) 5 (50,00%) 0(0,00%)  2(16,67%) 1(8,33%) 2(16,67%)  7(58,33%)
7 Baseline 3 (30,00%) 3 (30,00%) 3 (30,00%) 1 (10,00%) 0 (0,00%) 2(16,67%)  4(33,33%) 5 (41,67%) 1(8,33%)) 0 (0,00%)
8 months 2 (20,00%) 4 (40,00%) 2 (20,00%) 2 (20,00%) 0 (0,00%) 1(8,33%)  4(33,33%) 4 (33,33%) 2 (16,67%) 1(8,33%)
8 Procedure 0(0,00%) 0 (0,00%) 1(10,00%) 3(30,00%) 6 (60,00%) 0(0,00%)  2(16,67%) 0(0,00%) 8 (66,67%) 9 (75,00%)
i’f']:)il;ﬁ::: 0(0,00%) 0 (0,00%) 0 (0,00%) 2 (20,00%) 8 (80,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%) 3(25,00%) 7 (77,78%)
outcome

Question 1: smile; Question 2: gingiva showed when smiling; Question 3: gingiva showed when talking; Question 4: teeth showed when smiling and talking; Question 5: the size of upper front teeth;
Question 6: the shape of upper front teeth; Question 7: the colour of upper front teeth; Question 8: procedure experience and outcome.

In the rating questionnaire, differences in responses of 1, 2, 3 and 6 questions were

observed in both groups between baseline and 8 months postoperatively (p<0.05) (Table 5S).

Regarding the amount of gingiva showing during smile (Question 1), in the control group,

most of the participants considered it to be "about right" (50%) in pre-operatively and "way

too little"(40%)/"too little"(40%) post-operatively; for the test group, most of the participants

considered it to be "way too much" (41.67%) in pre-operatively and "too little" (58,33%)

postoperatively. Difference between both groups was found in this question. For the length of

the upper front teeth (Question 3), most of the participants considered it to be "too short"
(Control: 60%; Test: 50%) in pre-operatively and "about right"(Control: 60%; Test: 91,67%)

in both groups. In the control group, 40% reported post-operatively that the experience was

better or much better than they anticipated; in the test group, 66,67% reported that the

experience was much better than they anticipated.

Specialists-reported outcomes
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VAS esthetic scale indicated a high degree of specialists satisfaction (9 scores) with the final
participant's appearance for both groups (Control: 36,7%; Test: 35%) (Table 6S). The
esthetics parameters evaluated by the specialists (amount of gingiva showed during the smile,
gingival margin symmetry, zenith position, GT, tissue colour, interproximal gingival aspect
and anterior tooth proportion, height and width) were considered "very good" in both groups
for most of the participants (Table 7S). No differences were found between groups for all

specialist’s analysis (Table 6S and 7S).

DISCUSSION

This randomized controlled clinical trial aimed to evaluate the clinical parameters and
participants/specialists-reported outcomes obtained in the guided dual technique in
comparison to the conventional technique for the ECL procedure. The guided dual technique
successfully ensured a significant increase of CCL and concomitant reduction in the GD
during smile similar as observed with conventional technique in APE participants. The CCL
increase obtained after the procedures were maintained after 12 months showing long-term
gingival margin stability after the ECL procedure in both techniques. Furthermore,
participants and specialist satisfaction were high for all dental and periodontal aspects
analyzed in this study for both groups. To the best of our knowledge, this is the first study to
provide detailed clinical/satisfaction outcomes regarding guided dual technique in comparison
to the conventional technique.

The DSD has been proposed for ECL surgical planning to ensure a meticulous
analysis of the patient’s facial and dental individualities that may unobserved during clinical
evaluation procedures®’. In the present study, the double guide was designed based on digital
planning performed using the DSD concept. Therefore, the proposed dual guide was to
transfer the both gingival and bone resection planned position to facilitate the surgical
procedure and increases treatment predictability®. In contrast with the conventional technique
based only on clinical examination, the double guided technique ensures fewer surgical errors
being extremely convenient for unexperienced surgeons’. The CCL planned in DSD,
represented by template length, was similar to the CCL obtained in IAI and after 12 months in
the test group (Table 1), showing the fidelity of double guide in transferring the gingival
margin position determined in DSD planning to surgical procedure. Moreover, a tendency of

less surgical time was observed in the double guided technique. These benefits seem to
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overcome the limitations associated with the additional time dispensed with digital planning
and the patient's cost involved with the double guided technique.

The correct distance between the CEJ and the buccal BC established during ostectomy
in the ACL procedure is controversial'. This is a relevant clinical aspect of the procedure as
excessive bone resection may result in gingival recession, while a poor bone resection was
associated with coronal regrowth of the gingival margin following ECL and partial resolution
of APE?. Different CEJ-BC distances have been described including 1 mm?, 2 mm'’, 2-2.5
mm? or 3.0 mm!®. The flap margin position was also indicated by some authors as a
reference instead of the CEJ. In this case, a distance of 3 mm between the BC and the newly
created free gingival margin is determined during osteotomy?"?2. In the present study, in the
control group (conventional ECL technique) a distance of 3.0 mm between CEJ-BC was used,;
while in the test group, the double guide was used as a reference for osteotomy and a distance
of 3mm between newly gingival margin (bottom edge of the window) and BC (top edge of the
window) was established. For both groups, a minimal gingival margin rebound was observed
between IAI and 12 months of follow-up (ACCL 0.44 mm + 0.28 for the control group; 0.43
mm * 0.28 for test group) indicating that both techniques were similar regarding gingival
margin stability after one year of follow-up (Table 2). However, it is noteworthy that, in the
double guided technique, less amount of bone is removed, in comparison to the conventional
technique, in cases in which the final position of the gingival margin planned in DSD is below
CEJ.

Similar gingival rebound results were found by other studies evaluating the ECL
procedure® ' 1623 Batista Jr et al.!> obtained a mean gingival rebound of 0.51 + 0.28 mm

after 6 months of evaluation using the conventional technique. Also, Aroni et al.??

using
photographic analysis observed CCL values of 6.8 mm (baseline), 8.8 mm (IAI) and 8.4 mm
after 12 months follow-up using the same control group protocol. In another way, Silva et
al.'® observed average CCL values of 8.5 mm (baseline), 10.3 mm (IAI) and 9.9 mm after 6
months follow-up using CEJ-BC distance of 2 mm. Cairo et al.? determined a CEJ-BC
distance of at least Imm and detected average CCL values of 8.5, 10.2 and 10.1 mm at
baseline, IAI and 6 months follow-up, respectively.

Previous studies showed that tissue phenotype also might significantly influence the
gingival tissue rebound after crown lengthening once the mean tissue regrowth in patients
with thick phenotype was significantly greater than those with thin phenotype** . Ribeiro et
al.?® observed using multiple linear regression that the GT plus bone thickness (BT) (i.e., both

measurements together measured in ST-CBCT) was the only variable that significantly
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influenced the non-appearance of creeping attachment of the gingival margin in a coronal
direction after 12 months of ECL procedure; being that the gingival stability was associated
with lower GT-plus-BT measurements. However, in the present study, it was considered only
the GT determined during clinical examination, and no correlation was found between GT
and gingival stability after 12 months considering all participants (n=24) or each group (n=12)
measurements (Table 2). Therefore, the GT not seem to influence the gingival stability for
any groups in this study.

The most common diagnostic method to detect the CEJ and to calculate the real
clinical crown dimension during the treatment planning of APE is TP?’. The soft tissue height
is measured with a periodontal probe down to the crest of bone and this dimension can be also
used to guide the amount of osseous resection to be fulfilled *®. Studies comparing TP and the
direct-bone-level measurements immediately after flap reflection suggested that the TP is an
accurate method of determining bone-crest levels®” *°. Similarly, in the present study, a high
correlation was found between the estimated ACL and CEJ-BC measurements based on the
TP and the actual ACL and CEJ-BC measured during the intervention (Table 2S). However,
TP is an invasive and inconvenient method that must be executed under local anesthesia'®.
Moreover, the professional can be difficult to precisely determine the position of CEJ and the
BC, which may be subjected to discrepancies'”. Based on that, the use of ST-CBCT was
proposed as a simple and noninvasive technique'* to measure the hard and soft tissues
distances of the periodontium and dentogingival attachment apparatus'*,

In the present study, the ST-CBCT use was reliable and effective for ACL planning in
the test group. No root exposure was observed immediately after intervention in the test
group; only one participant showed a minimal gingival recession after 30 days of follow-up
which was associated with occlusion trauma. Comparisons between the CCL (directly
measured on study casts) and ACL (estimated by the width/ratio approach) in Ribeiro et al %
studies revealed a high agreement with CCL and ACL measured in ST-CBCT. A strong
positive correlation between the estimated CCL based on the ST-CBCT and the actual CCL
measured in baseline was found in the present study (Table 2S). However, the correlation
between ACL, CEJ-CO and GT were not significant (Table 2S). Some measurements
inconsistencies can be related to technical and anatomical issues'” including voxel size®!" 32,
bone thickness** and dental position*.

The APE is commonly associated with an excessive gingival display which can
compromise the smile esthetics. A GD of 3.16 mm + 1.61 and 2.83 mm =+ 1.22 was observed

in the baseline for the control and test group, respectively (Table 1S). Associated with that,



44

most participants of both groups reported being unsatisfied with the periodontal and dental
aspects of their smile before the procedure (Table 3). After 12 months, a significant reduction
of GD was observed in both groups (Control: 1.52 mm + 1.41 and Test: 1.69 mm + 0.90)
(Table 1S) associated with high participants satisfaction after both treatment procedure (Table
3). Similar results were observed in previous studies using conventional ECL procedure? !¢ 26,
Moreover, the VAS pain analysis applied in this study indicates that ECL procedure with and
without a double guide is a safe and low morbidity procedure, as also described by others® '®
26 (Table 4S). Finally, high satisfaction was also demonstrated by specialists using both VAS
esthetic and questionnaires analysis without differences between groups (Table 6S and 7S).

In conclusion, the dual guided technique was as effective as the conventional

technique in APE treatment, considering the clinical parameters and participants/specialists

satisfaction evaluated in the study, with stable results after 12 months of follow-up.
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Figure 1S: Study flow diagram.
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Figure 2S: Gingival margin stability. A-D: Control group at baseline, 30 days, 4
and 12 months; E-H: Test group at baseline, 30 days, 4 and 12 months.
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Table 18S: Periodontal clinical parameters of control and test group in baseline and after 30 days, 4, 8 and 12 months.

Control group Test group
Teeth/
Parameters Baseline 30 days 4 months 8 months 12 months Baseline 30 days 4 months 8 months 12 months
follow-up
GD(mm) Global 3.16% 1.61 1.95+ 1,68 1.78 £ 1.50 187£1.15 152+ 141 2.83%1.22° 150+ 1.15% 1.56 £ 0.92° 152£0.82° 1.69 £ 0.90%0
o] 3.04£1.76 135177 1.29+1.81 1.33+113 1.22+1.86 2.81+ 1.47° 1.02 £ 0.86° 1.10+0.76° 1120772 1.38+0.79°
LI 3.68 +1.86 2.81+1.96 2.47 +1.63 2,69 151 220+ 163 3.62+ 1.06° 212+137 2.18+1.23 2.08 + 1.06° 213+ 107
c 2.77+163 1.87£1.68 154+1.19 1.61£0.99 1.17£0.91 227+1.25 141£1.24 1.37£1.03 1.37£0.98 155+1.19
RD (mm) Global 0.00 + 0.00 0.01 +0.02 0.02 +0.07 0.02 +0.05 0.01+0.01 0.00 = 0.00 0.01%0.03 0.01%0.03 0.01%0.03 0.01%0.01
cl 0.00 +0.00 0.00 + 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00
] 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £ 0.00 0.00 £0.00 0.010.02 0.01£0.02 0.01+0.02 0.00 £ 0.00
€ 0.00 +0.00 0.04 £0.11 0.08 +0.22 0.08+0.17 0.01£0.05 0.00 £0.00 0.02 0,09 0.02 £ 0.09 0.020.08 0.01+0.05
PD(mm) Global 2.27+0.33 1.78 033" 1.80 + 0.28% 1.76 £ 0.25° 176 £0.21° 2.29%037° 145+ 0.21% 157031 164%0.32° 1.80+0.37°
o] 2.22+£0.25 1.69 + 0.56%" 1.76 £ 0.39" 1.78 £0.380 1.65 £0.26° 2.330.40° 1.29 £0.30° 145 £0.37" 158 £0.41° 1.76 £0.41°
] 2.26+0.33° 1.76 £ 0.34%" 1.83£0.37° 1.78 £ 0.38° 1.76 £0.32° 2.25+0.35° 1.42£0.21%" 157 £0.32° 1.63£0.38° 1.78 £0.38°
€ 2.27 £0.44° 1.85 +0.30° 1.90 +0.28%° 1.82 % 0.28° 1.85+0.23° 2.28+0.41° 1.65 +0.26° 167 £0.35° 179£027° 1.86 + 0.40%
CAL (mm) Global 2.27+0.33° 1.83+0.27" 177 £0.29° 177024 1.77+0.20° 2.29+0.37° 145+ 0.22% 1590231 1.65+0.33 181+037
e]] 2.21 +0.26° 1.71+ 054 1.70 + 0.35° 1.66  0.30° 1.65 % 0.26° 2.33+0.40° 1.29 +0.30%" 145037 158 +0.40° 1.76 £0.41°
LI 2.26 £0.33° 1.76 + 0.34°" 1.81 +0.38° 176 £0.38° 1.78+0.33° 2.25+0.35° 142 +0.21%" 157032 1.63+0.38 1.78 0.38°
c 2.28 £ 0.43° 1.88 +0.33 1.88 +0.28° 1.87 £0.25° 1.87 £0.20° 2.28+0.41° 1.65+0.26° 167 £0.35° 179+027 1.88 +0.39%0
GM(mm) Global 1.80 +0.49° 1.05+0.27° 1.40 +0.33%0¢ 1.56 +0.43 1.31+0.37%P 179 % 0.50° 101 +0.28° 122+0.26° 1.28%0.25° 122+0.22°
cl 1.91+0.61° 1.04 +0.25° 1.47 £0.3280 152 +0.44% 1.37£0.33 191 +0.44° 102 £043 1.20 £0.42° 1.39£0.37 1.30 £0.30°
LI 1.79+041° 1.14 % 0.40° 1.43+0.3280 1.58 % 0.43%0" 1.35 % 0.4280 177 £0.41° 1.00 +0.28° 122:+0.24° 120 £0.23" 122£0.19°
€ 1.64 +0.49° 1.00 +0.30° 1.37 £ 0.34%0 158 %0.57° 1.22 £ 0.47%0 1.77 £0.68° 1.06 +0.28° 118+0.32° 127+027 1.02£0.34°
GW(mm) Global 7.09%1.25 715£131 6.66 + 1.38 6.69 + 1.67 7.05+1.65 7,65 + 1.00° 6.38 + 0.69° 6.46 + 0.83° 6.76 + 0.712P 6.86 + 0.60°°
e]] 6.82+1.20 6.39 +1.36 6.19 +1.37 6.29 +1.67 6.32 +1.49 6.41+1.17 5.52 +0.98 5.50 +1.07 6.15+0.69 6.13+0.68
LI 8.80 £ 1.55 7.58 +1.45 7.12+1.48 7.01+1.90 7.68+1.85 8.50 +1.14° 6.98 + 0.69° 6.97 + 1.15° 7.22+0.85° 7.39 +0.84%0
€ 8.13+1.48 7.45+152 6.50 + 1.66 6.76 + 1.67 7.16+1.74 8.03+ 1.07° 7.04 + 1,042 6.69 + 0.89° 6.91 % 0.95%0 7.05 % 0.84%0

GD: gingival display; RD: recession depth; PD: probing depth; CAL: clinical attachment level; GM: gingival margin width; GW: gingival width; CI: central
incisors; LI: lateral incisors; C: canine; ®P: Different letters represent statistically significant differences between each follow-up period (columns in the same
row) in the same group (p<0.05); *p<0.05 indicates statistically significant differences between groups in the same period.
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Table 2S: Measurements estimated in transgingival probing (TP) and cone-beam computed

tomography (ST-CBCT) in comparison to actual measurements.

Teeth Estimated in TP Actual r p
Anatomic crown length

Global 10.81+0.78 10.40 = 0.79 <0.001
Cl 11.60 £0.72 1121+ 0.76 <0.001
LI 10.06 £ 0.86 9.76 £ 0.66 <0.001
C 10.77 £ 1.02 10.23 = 0.69 <0.001

CEJ-CO

Global 0.90 +0.42 155+ 0.42 0.05
Cl 0.75+0.55 125+ 0.41 0.05
LI 1.00 £ 0.51 1.63+ 0.55 0.007
C 0.95 £ 0.55 177+ 0.43 0.04

Teeth Estimated in ST-CBCT Actual r p

Clinical crown length

Global 7.22+0.80 7.98 £ 0.88 <0.001
Cl 7.76 +£0.83 8.70 + 0.86 <0.001
LI 6.41+0.95 7.06 £ 0.80 0.002
C 7.46 +0.82 8.18 + 0.86 <0.001

Anatomic crown length

Global 9.01 +0.67 1041+  -0.20 0.533
Cl 9.50+1.33 1131+ -0.07 0.821
LI 8.54 +0.58 9.60 + 0.19 0.524
C 8.95+0.81 1031+  0.002 0.995

CEJ-CO

Global 2.19 +0.66 147+ -0.54 0.081
Cl 2.07 £0.89 120+ -0.02 0.951
LI 2.23+0.61 163+ -0.25 0.442
@ 2.30+0.93 159 + 0.30 0.360

Gingival thickness

Global 1.01+0.22 136 £ -0.43 0.155
Cl 1.10+0.25 165+ -0.24 0.441
LI 0.97+0.21 120+ -0.11 0.726
C 0.95+0.32 124+ -0.42 0.175

TP: transgingival probing;
tomography; CI: central incisors; LI: lateral incisors; C: canine; CEJ-BC:
cemento-enamel junction to bone crest.

ST-CBCT: soft tissue cone-beam computed
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Table 3S: Landry healing index for control and test group after 7, 15 and 30 days.

Groups Follow-up/score

1

2

3

4

5

7 days®
15 days?
30 days®?

Control

Test 7 days®
15 days?
30 days®?

0
0
0
0
0

0

3
0
0
1
0

0

2
2
1
5
2
1

6
2
2
6
3

0

1
8
9
0
7

11

abDifferent letters represent statistically significant differences between each

follow-up period (rows in the same column) in the same group (p<0.05).

Table 4S: Visual analogic scale (VAS) for pain and esthetics for control and test group.

Parameters Groups 7 days 15 days 8 months
VAS pain Control 1.01+1.13* 0.01+0.05° -
Test 1.05+2.07 0.07+£0.24 -

VAS esthetic Control - 9.50+0.73

Test - 9.40+£0.83

&b Different letters represent statistically significant differences between each follow-up period (columns in

the same row) in the same group (p<0.05).



Table 5S: Patient rating survey responses

Control group Test group
Baseline 8 months Baseline 8 months
Question 1
Way too little 0 (0,00%) 4 (40,00%) 0 (0,00%) 2 (16.67%)
Too little 0 (0,00%) 4 (40,00%) 1(8,33%) 7 (58,33%)
About right 5 (50,00%) 1 (10,00%) 3 (25,00%) 2 (16.67%)
Too much 2 (20,00%) 1 (10,00%) 3 (25,00%) 1(8,33%)
Way too much 3(30,00%) 0 (0,00%) 5(41,67%) 0 (0,00%)
Question 2
Way too small 1(10,00%) 0 (0,00%) 2 (16.67%) 0 (0,00%)
Too small 5(50,00%) 1 (10,00%) 8 (66.67%) 1(8,33%)
About right 4 (40,00%) 8 (80,00%) 2 (16.67%) 7 (58,33%)
Too big 0 (0,00%) 1 (10,00%) 0 (0,00%) 4 (33,33%)
Way too big 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Question 3
Way too short 0 (0,00%) 0 (0,00%) 2 (16.67%) 0 (0,00%)
Too short 6 (60,00%) 3 (30,00%) 6 (50,00%) 1(8,33%)
About right 4 (40,00%) 6 (60,00%) 4 (33,33%) 11 (91,67%)
Too long 0 (0,00%) 1 (10,00%) 0 (0,00%) 0 (0,00%)
Way too long 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Question 4
Way too narrow 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Too narrow 0 (0,00%) 2 (20,00%) 0(0,00%) 0 (0,00%)
About right 10 (100%) 6 (60,0%) 12 (100%) 11 (91,67%)
Too wide 0 (0,00%) 2 (20,00%) 0 (0,00%) 1(8,33%)
Way too wide 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Question 5
Way too bright 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Too bright 2 (20,00%) 2 (20,00%) 2 (16.67%) 4 (33,33%)
About right 6 (60,00%) 3 (30,00%) 9 (75,00%) 7 (58,33%)
Too dark 2 (20,00%) 5(50,00%) 1 (8.33%) 1(8,33%)
Way too dark 0 (0,00%) 0 (0,00%) 0 (0,00%) 0 (0,00%)
Question 6 Continue
Square 7 (70,00%) 4 (40,00%) 7 (58,33%) 3 (25,00%)
Oval 0 (0,00%) 1 (10,00%) 5(41,67%) 4 (33,33%)
Triangular 0 (0,00%) 1 (10,00%) 0 (0,00%) 2 (16.67%)
Rectangular 3 (30,00%) 4 (40,00%) 0 (0,00%) 3 (25,00%)
Question 7
Much worse 0 (0,00%) 0 (0,00%)
Worse 1 (10,00%) 1 (8.33%)
Same as | thought 1 (10,00%) 1(8.33%)
Better 4 (40,00%) 2 (16,67%)
Much better 4 (40,00%) 8 (66,67%)

Question 1: How would you rate the amount of gum showing when you smile?; Question 2: How would you
rate the size of your upper front teeth?; Question 3: How would you rate the length of your upper front teeth?;
Question 4: How would you rate the width of your upper front teeth?; Question 5: How would you rate the
colour of your upper front teeth?; Question 6: How would you characterize the shape of your upper front teeth?;
Question 7: How was the procedure experience compared to what you thought it would be?
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Table 6S: Analogic visual scale (VAS) for esthetic evaluated by specialists.

VAS Control Test
1 2(3,3%) 0 (0 %)
2 0 (0 %) 0 (0 %)
3 0 (0 %) 0 (0 %)
4 1 (1,7%) 0 (0 %)
5 5(8,3%) 2 (3,3%)
6
7
8
9

1 (1,7%) 1(1,7%)
5(8,3%)  7(11,7%)
11(18,3%) 17 (28,3%)
22(36,7%) 25 (35 %)

10 13Q2L7%) 12(20 %)

Table 7S: Esthetics parameters evaluated by the specialists (n=5).

Questions Control group Test group
Satisfied Satisfied

Very bad Bad About right Good Very good Very bad Bad About right Good Very good
1 2 (3,3%) 1(1,7%) 11 (18,3%) 16 (26,7%) 30 (50%) 0 (0%) 0 (0%) 6 (10%) 22 (36,7%) 32 (53,3%)
2 0 (0%) 4 (6,7%) 8 (13,3%) 23 (38,3%) 25 (41,7%) 1 (1,7%) 3 (5%) 12 (20%) 20 (33,3%) 24 (40%)
3 0 (0%) 4 (6,7%) 8 (13,3%) 26 (43,3%) 2 (36,7%) 1 (1,7%) 0 (0%) 14 (23,3%) 22 (36,7%) 23 (38,3%)
4 0 (0%) 2 (3,3%) 2 (3,3%) 15 (25%) 41 (68,3%) 0 (0%) 1(1,7%) 4(6,7%) 16 (26,7%) 39 (65%)
5 0 (0%) 3 (5%) 6 (10%) 16 (26,7%) 35(58,3%) 0 (0%) 1 (1,7%) 2 (3,3%) 15 (25%) 42 (70%)
6 0 (0%) 3 (5%) 4(6,7%) 15 (25%) 38 (63,3%) 0 (0%) 0 (0%) 5(8,3%) 8 (13,3%) 47 (78,3%)
7 0 (0%) 3 (5%) 5(8,3%) 17 (28,3%) 35(58,3%) 0 (0%) 1 (1,7%) 4(6,7%) 20 (33,3%) 35(58,3%)
8 0 (0%) 2 (3,3%) 5(8,3%) 22 (36,7%) 31(51,7%) 0 (0%) 0 (0%) 6 (10%) 24 (40%) 31 (51,7%)
9 1 (1,7%) 2 (3,3%) 1(1,7%) 20 (33,3%) 36 (60%) 0 (0%) 1 (1,7%) 5(8,3%) 19 (31,7%) 35 (58,3%)

Question 1: the amount of gum showed during smile; Question 2: gingival margin symmetry; Question 3: zenith position; Question 4: Gingival thickness;
Question 5: tissue colour; Question 6: interproximal gingival aspect; Question 7, 8 and 9: anterior tooth proportion, height and width.
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APENDICE A: Metodologia detalhada da pesquisa®#!

4.1 Desenho do Estudo

O presente estudo clinico randomizado controlado foi aprovado pelo Comité de Etica
em Pesquisa da Universidade Federal de Alfenas (UNIFAL/MG) (CAAE: CAAE
08615919.9.0000.5142) (Anexo A). O estudo foi realizado na Faculdade de Odontologia da
Universidade Federal de Alfenas (UNIFAL-MG), conduzido de acordo com o protocolo
CONSORT para conduta de estudos clinicos. Todos os pacientes incluidos no estudo
assinaram o Termo de Consentimento Livre e Esclarecido (TCLE) (Apéndice A). A variavel
primaria desse estudo foi a estabilidade da posi¢ao da margem gengival apoés o aumento de
coroa clinica estético (ACE). Levou-se em consideracdo que a diferenca de 1mm na relacao
da margem com a juncdo cemento-esmalte (JCE) ¢ clinicamente relevante e que o desvio
padrdo esperado para promocdo de aumento de coroa ¢ de 0.5mm (SILVA et al., 2015).
Considerando o modelo paralelo com amostras independentes, e estabelecendo o erro tipo I
em 5% e o poder do estudo em 90%, o nimero minimo de pacientes a serem tratados nesse
estudo era de 10 pacientes por grupo. Esperando-se uma possivel perda de 20% dos pacientes
no acompanhamento, determinou-se a inclusdo de 12 pacientes por grupo.

Os pacientes foram recrutados nas clinicas da Faculdade de Odontologia da UNIFAL-
MG para uma avaliacdo estética do seu sorriso. Os critérios de inclusdo foram: pacientes ndo
fumantes; periodontalmente e sistemicamente saudaveis; que ndo fizeram uso de antibidticos,
corticosterdides, quimioterapicos, imunomoduladores ou outros medicamentos que
modifiquem os resultados da terapia periodontal durante os ultimos 6 meses; apresentam mais
de 20 dentes incluindo os 6 dentes anteriores maxilares e apresentam sorriso gengival devido
a erupgao passiva alterada (EPA) (classificada como tipo I subcategoria B).

O diagnostico inicial da EPA para o recrutamento dos pacientes foi feito por meio da
sondagem transgengival (ST) utilizando uma sonda periodontal (UNC15, Hu-Friedy Inc.,
Chicago, IL) que determinou se a distancia entre a JCE até a crista 6ssea (CO) era menor que

1.5 mm e se a razdo largura/altura da coroa ¢ maior ou igual 85% (STERRETT et al., 1999).

1 De acordo com as normas académicas do Programa de Pos-Graduagdo em Ciéncias
Odontologicas (RESOLUCAO n° 05/2021, DE 28 DE ABRIL DE 2021)



59

Foram excluidos pacientes gestantes, em tratamento ortodontico, que apresentam coroas
protéticas, restauracdes extensas, desgaste extenso na incisal ou desalinhamento dos dentes
anteriores superiores € que nao aceitaram voltar nos acompanhamentos.

Apos o recrutamento, os pacientes foram divididos aleatoriamente em dois grupos
utilizando uma tabela de randomizagdo gerada em programa de computador
(http://www.Randomizer.org) com uma propor¢do de alocagdo de 1:1. A ocultacdo da
alocacao foi feita em envelope opaco lacrado com o numero de tratamento da tabela de
alocagdo para cada participante. Os pacientes do grupo controle (n=12) foram submetidos ao
ACE convencional cujo planejamento foi realizado utilizando a ST e radiografia panoramica.
Os pacientes do grupo teste (n=12) foram submetidos ao ACE utilizando o planejamento
digital, a tomografia computadorizada de feixe conico com perfil de tecido mole (TCFC-TM)
e a guia dupla para conduzir a gengivoplastia e a ressec¢cdo Ossea. A estabilidade dos tecidos
gengivais foi avaliada no baseline, pos-operatorio imediato, 30 dias, 4, 8 ¢ 12 meses apods os

procedimentos cirurgicos em ambos 0s grupos.
4.2 Aumento de Coroa Estético

4.2.1 Fase preparatoria

Todos os pacientes selecionados foram submetidos a instru¢do de higiene oral,
raspagem e alisamento radicular realizada utilizando ultrassom e curetas universais (McCall
n® 13-14, Millennium, Golgran, Brasil) e especificas (Gracey n°® 5-6; 7-8; 11-12; 13-14;
Millennium, Golgran, Brasil) (S.R.N). Ao final do procedimento de raspagem foi realizado
polimento com taga de borracha e pasta profilatica. Apds 15 dias, o sangramento a sondagem
foi avaliado em seis sitios por dente (disto-vestibular, vestibular, mesio-vestibular, mesio-
lingual, lingual, disto-lingual) inserindo a sonda no interior do sulco e registrando a presenca
de sangramento. Apenas os pacientes que apresentaram sangramento a sondagem em menos
de 10% dos sitios foram submetidos ao procedimento cirdrgico (Saude Gengival)
(TROMBELLI et al., 2018).

Uma sequéncia de fotos padronizadas foi realizada no inicio e ao final do estudo em
todos os pacientes incluindo: foto facial com o 1abio em repouso (Figura 1A), foto facial com
sorriso amplo (Figura 1B-D), foto facial com afastador labial plastico (Figura 1E), foto do
sorriso aproximada (Figura 1F-H) e foto intra oral com afastador labial plastico (Figura 11).
Todas as fotografias foram com a mesma camera (EOS Rebel T3i, Canon) equipada com

macro lentes de 100 mm com iluminagao de flash circular.
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igura 1: Sequéncia de fotos no inicio do estudo. A: Foto facial com labio em
repouso; B: Foto facial lado direito; C: Foto facial frontal; D: Foto facial lado
esquerdo; E: Foto facial com afastador labial; F: Foto do sorriso aproximado lado
direito; G: Foto do sorriso aproximado; H: Foto do sorriso aproximado lado
esquerdo; I: Foto intraoral

Foram confeccionados stents oclusais de acrilico que se estenderam dos dentes 13-23
como descrito por Arora et al . (2013) para cada participante (Figura 2). Os stents foram
utilizados para padronizar as medidas clinicas no inicio e nos diferentes periodos de
acompanhamento do estudo. O stent oclusal foi posicionado no ter¢o coronal do dente,
deixando as papilas interdentais visiveis. Trés referéncias (mesial, vestibular e distal)
(ranhura) foram esculpidas na porg¢ao vestibular do stent para permitir uma reprodutibilidade
do posicionamento da sonda periodontal. Todos os pardmetros clinicos foram registrados no
inicio do estudo, no pds-operatorio imediato, 30 dias, 4, 8 e 12 meses com uso do mesmo
stent acrilico. Mesmo para os pacientes em que o ACE se estendeu além dos dentes 13-23, os

parametros clinicos foram avaliados apenas nesses dentes.

Figura 2: Stents oclusais de acrilico para padronizagdo das medidas.
A: Vista oclusal; B: Vistal lateral
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Os pacientes também foram encaminhados para fazer a TCFC-TM. O escaneamento
apenas da regido anterior superior (I-cat Next generation Cone Beam 3D Instrumentarium,
0,25 mm de voxel, 120KV, e 120ma, 26,9 s) foi obtido utilizando um afastador labial plastico
para evitar a superposicdo do labio superior na margem gengival, como descrito
anteriormente (JANUARIO et al., 2008). As varidveis periodontais dos tecidos duros e moles
foram registradas em arquivos DICOM gerados pela TCFC e analisadas em software

especifico (Osirix HD; Pixmeo, Genebra, Suiga)

4.2.2 Planejamento digital e confec¢ido do guia duplo

Para os pacientes do grupo teste, uma analise bidimensional (2D) do sorriso guiada pela
face foi realizada utilizando o DSD (Digital Smile Design, Sao Paulo, Brasil), feito pelo
mesmo dentista experiente (LCP). Duas fotografias dos pacientes, incluindo a foto facial com
sorriso e a foto facial com afastador labial foram utilizadas. (Figura 3 A-B) O plano horizontal
foi estabelecido pela linha interpupilar, paralela ao solo, e a linha média facial foi determinada
por uma linha que passa pelo centro da glabela, nariz e queixo. Essas duas linhas foram feitas
na foto facial com sorriso formando uma cruz e entdo foram utilizadas para colocar a foto
facial com o afastador labial na mesma propor¢do. Essas linhas foram utilizadas para
transferir as linhas faciais para a foto intraoral permitindo uma analise dentogengival efetiva
em relagdo a face.

Com base nessas duas linhas, duas linhas horizontais intra-orais foram feitas,
incluindo uma linha superior que corresponde a posi¢ao final apropriada do zénite gengival
do canino e incisivo central, e uma inferior que determinou a posi¢do da borda incisal dos
incisivos centrais, além disso, uma linha vertical que determinou a linha média dental. A
posi¢do das linhas horizontais foi determinada utilizando uma variedade de formatos de
dentes, disponiveis como “templates” (Digital Smile Design, Sdo Paulo, Brasil), com base na
propor¢ao aurea e propor¢ao dentaria (relacdo largura / comprimento ideal da coroa de 70 -
80%), relacionados ao aumento gengival pretendido. Assim, o formato dos dentes e o
contorno da margem gengival foram determinados em 2D na foto intra oral baseado na
analise facial.

O escaneamento intraoral da maxila, mandibula e em posicdo de maxima
intercuspidagdo foi realizado com um scanner intraoral (Scanner Intraoral CS 3600,

Carestream, Canada) nos pacientes do grupo teste. Um modelo digital foi produzido e o
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planejamento em 2D foi transferido para esse modelo produzindo um enceramento digital 3D
utilizando softwares especificos. (Figura 3 C-D) As medidas foram conferidas na TCFC-TM.
(Figura 3 E) Para o planejamento dos dentes, da base e adaptagao da guia foi utilizado o
software Exocad (Versao DentalDB 2.3 Matera). Para recorte e finalizagdo das guias foi
utilizado o software Autodesk Meshmixer (Versao 3.5). Com base no posicionamento final da
margem gengival definido no encerramento digital foi observada a relacdo entre o osso
alveolar e a margem gengival virtual. (Figura 3 F-G) Assim, foi desenhada a posi¢ao da futura
crista alveolar (3 mm da margem gengival em perspectiva). Com base nessas medidas, um
guia duplo para aumento de coroa foi projetado e impresso com resina para impressao em 3D
(SHERAprint-model UV, cor smoky white) utilizando uma impressora em 3D
(Straumann®,CARES®, P 30 — series) com janelas para reducdo do tecido mole e do tecido

osseo (Figura 3 H).

Figura 3: Planejamento digital e
confecgdo da guia dupla guiada. A-
B:  Planejamento  2D;  C-D:
Enceramento digital; E: Tomografia
computadorizada de feixe conico; F-
G: Desenho da guia dupla; H: Guia
dupla.
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4.2.3 Fase Cirurgica

O mesmo operador (S.C.P) realizou todos os procedimentos cirurgicos. Para ambos os
grupos o tempo total de cirurgia (inicio da anestesia até a sutura) foi cronometrado em
segundos, utilizando um crondmetro digital. Assepsia intra e extra-oral foram obtidas com
digluconato de clorexidina a 0,12% e 2%, respectivamente. A anestesia local foi induzida
utilizando uma solu¢do de lidocaina a 2% com epinefrina 1: 100.000 (Nova DFL). Para o
grupo controle, o procedimento cirurgico iniciou-se com a demarcagdo da posi¢do final do
z€nite gengival na face vestibular utilizando uma sonda periodontal (UNC15, Hu-Friedy Inc.,
Chicago, IL). Essa demarcacao foi feita por meio do exame visual baseando-se na propor¢ao
altura/largura da coroa (relagdo largura/comprimento ideal da coroa de 70-80%) e no
posicionamento da JCE utilizando sonda periodontal (UNC15, Hu-Friedy Inc., Chicago, IL).
Além disso, a margem gengival dos incisivos centrais e caninos foi posicionada em alturas
semelhantes e um contorno gengival mais coronal para os incisivos laterais
(aproximadamente 0.5-1.0 mm). Uma incisdo em bisel interno, seguindo a anatomia da JCE,
foi feita com wuma lamina de bisturi n°15 C (Swann Morton, Sheffield,
Inglaterra)interdentarias (gengivoplastia).(Figura 4A-B). Para o grupo teste, a guia dupla foi
posicionada (Figura 5A) e uma incisdo em bisel interno com uma lamina de bisturi n°15 C em
cada dente foi feita seguindo a demarcacao da guia. (Figura 5B-D)

Apos a incisdo inicial, o tecido gengival incisado foi removido utilizando uma cureta
periodontal em ambos os grupos (Hu-Friedy Inc., Chicago, IL). O contorno gengival foi
delineado utilizando uma micro-tesoura Goldman Fox (Quinelato, Sdo Paulo, Brasil)
associada a um delicado alicate Goldman Fox (Quinelato, Sdo Paulo, Brasil) utilizados para
reduzir o volume gengival (Figuras 5SE-F). Uma incisdo em bisel interno foi realizada nos
dentes envolvidos e um retalho de espessura total foi deslocado até a altura da jun¢ao
mucogengival para expor a crista 0ssea (Figuras 4C e 5G-H). Nesse momento, a medida real
da coroa anatomica e a distancia entre a JCE- CO foi determinada em ambos os grupos para
posterior analise comparativa com as medidas obtidas previamente com a ST e com a TCFC-
TC.

Para o grupo controle, brocas esféricas de ago carbide nimero 02 (KG Sorensen, Sao
Paulo, Brasil) (com irrigacdo constante com soro fisiologico 0.9%) e cinzéis manuais foram
utilizados para a ressec¢ao 6ssea, visando obter uma distancia JCE - CO de 3 mm. A redugao
da espessura ossea foi realizada quando necessario utilizando uma broca do tipo fresa de

tungsténio Maxicut — tarja azul — esférica média 5mm (American Burr, Santa Catarina,
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Brasil). Nenhum osso crestal interproximal foi removido (Figura 4D). No grupo teste, o guia
foi novamente posicionado e o tecido dsseo foi removido da mesma maneira, no entanto a
quantidade de osso foi determinada pela guia dupla (Figuras 5I-L).

Para ambos os grupos, suturas interrompidas simples interproximais (Nylon 5.0,
SHALON, Brazil) foram realizadas para estabilizar o retalho (Figuras 4E e 5N). Como
medicagdes pos-operatorias foram prescritos: bochecho com digluconato de clorexidina a
0,12% (Periogard, Colgate, Brasil) duas vezes ao dia por 15 dias (a escovacdo dentéaria foi
descontinuada na area cirtirgica durante este periodo de tempo); Amoxicilina 500 mg, de 8/8h
por 7 dias para evitar uma possivel infeccdo pos-operatoria; Nimesulida, 100 mg, 12/12 h por
3 dias e Dipirona sédica, 500 mg, 6/6 h por 3 dias. Apds 7 dias, a sutura foi removida e
limpeza da area com digluconato de clorexidina a 0,12% (Periogard, Colgate, Brasil) foi
realizada. Apos 15 dias do procedimento cirrgico os pacientes retornaram para controle de
placa na regido operada. Os participantes foram inscritos em um programa de controle de

placa profissional programado ap6s 4, 8 ¢ 12 meses (S.R.N) (Figuras 4G-H e 5N-P).

Figure 4: Procedimento cirirgico no grupo controle. A: Foto intra-oral inicial; B:
Gengivoplastia; C: Retalho mucoperiosteal; D: Aspecto final apds osteotomia e
osteoplastia; E: Sutura; F, G e H: Pés-operatorio apos 30 dias, 4 e 12 meses,
respectivamente.
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Flgura 5: Procedlmento cirirgico no grupo teste. A: Prova da
guia dupla; B: Incisdo inicial com o guia em posi¢ao; C-D:
Incisdo; E: Contorno gengival; F: Gengivoplastia final; G-H:
Retalho mucoperiosteal; I: Osteotomia com o guia; IJ:
Osteoplastia; K-L: Aspecto final apds a osteotomia e
osteoplastia; M: Sutura; N-P: Pos-operatdrio apds 30 dias, 4 ¢
12 meses, respectivamente.

4.3 Avaliacdo comparativa entre os grupos: medidas clinicas, tomograficas, aplicaciao de

questionarios e avaliacio fotografica por especialistas.

Os parametros clinicos foram avaliados em milimetros por um Unico examinador
cego, treinado e calibrado (T.M.1.C), utilizando uma sonda periodontal milimetrada (UNC15,
Hu-Friedy Inc., Chicago, IL). Para determinar a calibra¢do do examinador, a medida da altura
da coroa clinica de cinco pacientes foi realizada em duplicata com intervalo de uma semana
entre as medidas (r=0.98).

Os parametros clinicos avaliados nos dentes 13-23 foram:

e Exposicdo do tecido gengival durante sorriso (EGS): Medida da distancia entre a
margem gengival e a borda inferior do ldbio superior (Figura 6A).

e Profundidade de Sondagem (PS): Medida da margem gengival ao fundo do sulco
gengival (Figuras 6B-D).

e Nivel Gengival (NG): Medida da JCE até a margem gengival.

e Nivel de Inser¢ao Clinica (NI): Medida da JCE ao fundo do sulco gengival.

e Altura do Tecido Queratinizado (TQ): Medida como a distancia entre a jungao
mucogengival e a gengiva marginal usando o método visual. (Figuras 6E-G)

e Altura da Gengiva Marginal (GM): Medida da ranhura gengival até a margem
gengival (Figura 6H).
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e Altura da Coroa Clinica (ACc): Medida da margem gengival até a borda incisal ao
longo do longo eixo do dente. Essa medida foi determinada clinicamente e na TCFC-
TM (grupo teste) (Figura 61 e Figura 7).

e Altura da Coroa Anatomica (ACa): Medida da borda incisal at¢ a JCE ao longo do
longo eixo do dente. Essa medida foi determinada na ST (ambos os grupos) (Figura
6J), na TCFC-TM (grupo teste) e apos a elevacdo do retalho (ambos os grupos)
(Figura 6M e Figura 7).

e Distincia entre a JCE e a CO (JCE-CO): Foi determinada na ST (ambos os grupos), na
TCFC (grupo teste) (Figura 6K) e apds a elevagdo do retalho (ambos os grupos)
(Figura 6M e Figura 7).

e Espessura Gengival (EG): Apos anestesia local, uma lima endodontica tipo Kerr
(niimero 10; Maillefer, Dentslpy) foi inserida no tecido mole cerca de 3mm acima da
margem gengival na face vestibular com pressdo suave até que uma superficie dura
fosse sentida. O marcador de borracha da lima foi entdo colocado em contato com a
gengiva. A distancia entre o marcador e a ponta da lima foi determinada utilizando um
paquimetro digital e correspondeu a EG. A espessura gengival também foi medida

utilizando a TCFC-TM (grupo teste) (Figura 6L e Figura 7).

As medidas clinicas foram realizadas imediatamente antes do procedimento cirtrgico
(baseline; todos os parametros), durante o procedimento cirargico (ACa e JCE-CO), no pds
operatdrio imediato (apds a sutura; ACc e TQ) e ap6s 30 dias, 4 (PS, NI, GM, TQ, ACc) , 8
(PS, NI, GM, TQ, ACc) e 12 meses.

Figura 6: Medidas clinicas. A: Exposi¢ao do tecido gengival durante sorriso; B-D:
Profundidade de Sondagem; E-G: Altura do Tecido Queratinizado; H: Altura da
Gengiva Marginal; I: Altura da Coroa Clinica; J: Altura da Coroa Anatdmica; K:
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Distancia entre a Jun¢io Cemento Esmalte e a Crista Ossea; L: Espessura gengival;
M: Altura da Coroa Anatdmica (ACa) e Jungdo Cemento Esmalte (JCE).

Figura 7@ Medidas na  tomografia
computadorizada de feixe conico de tecidos
moles (TCFC-TM) Linha A-B: Distancia da
juncdo cemento esmalte—crista oOssea (JCE-
CO); Linha B-D: Altura da coroa anatomica
(ACA); Linha C-D: Altura da coroa clinica
(ACC); Linha E: Espessura Gengival (EG).

O indice de reparacdo de Landry foi realizado na primeira, segunda e quarta semana
de pods-operatério nos locais operados (Tabela 1B) pelo mesmo examinador (T.M.I.C)
treinado e calibrado. Esse indice classifica o grau de reparagdo com base no eritema, presenca
de tecido de granulagdo, sangramento/supuracao e epitelizacdo. Uma pontuacdo de 1 a 5 ¢
dada, em que 1 esta associado a um processo de reparo muito ruim/inadequado e 5 sendo

excelente.
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Tabela 1B: indice de Reparagdo de Landry

Caracteristicas do Reparo
Indice de Reparacio (Ter duas ou mais das caracteristicas
abaixo)
(1) Colocaragao tecidual: 50% ou mais da
gengiva eritematosa
(2) Sangramento a palpagao
(3) Presenca de Tecido de Granulagao
(4) Margem da incisdo ndo epitelizada, com
perda de epitélio além da margem de incisdo.
(1) Colocaragao tecidual: 50% ou mais da
gengiva eritematosa
2. Processo de Reparo Ruim (2) Sangramento a palpacdo
(3) Presenca de Tecido de Granulagéo
(4) Margem da incisdo ndo epitelizada.
(1) Coloragao tecidual: 25% a 50% da
gengiva eritematosa
3. Processo de Reparo Bom (2) Sem sangramento a palpacgdo
(3) Auséncia de Tecido de Granulagao
(4) Auséncia de Tecido Conjuntivo Exposto
(1) Coloragao tecidual: Menos de 25% da
gengiva eritematosa
4. Processo de Reparo Muito Bom (2) Sem sangramento a palpacdo
(3) Auséncia de Tecido de Granulagéo
(4) Auséncia de Tecido Conjuntivo Exposto
5. Processo de Reparo Excelente (1) Coloragao tecidual normal sem eritema
(2) Sem sangramento a palpacdo
(3) Auséncia de Tecido de Granulagao
(4) Auséncia de Tecido Conjuntivo Exposto

1. Processo de Reparo Muito Ruim

A percepcao dos pacientes em relagdo a morbidade cirtirgica (dor / desconforto,
inchaco, hematoma, aparéncia estética) foi registrada usando escala analdgica visual (VAS)
nos locais operados apds 7 e 15 dias. As respostas foram quantificadas na VAS de 10
centimetros (cm) em que 0 indicava “ndo” e 10 “bastante.”

Ademais, questionarios de satisfacdo foram dados aos pacientes no inicio do estudo e
ap6és 8 meses para ambos os grupos (Tabelas 2B e 3B) (SILVA et al., 2015). Os pacientes
também foram solicitados a expressar sua satisfacdo geral com os resultados do tratamento

em uma escala VAS de 10 cm.



Tabela 2B: Questionario da satisfagao do paciente.
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Parametro

Satisfacao

Sorriso

Gengiva mostrada ao
sorrir

Gengiva mostrada ao
falar

Dente mostrado ao
SOITIr

Tamanho do dente da
frente

Forma do dente da
frente

Cor do dente da frente

Experiéncia com o
procedimento
cirrgico

Resultado do
procedimento
cirrgico

Absolutamente

nada

Levemente

Um

pouco

Muito

Extremamente




Tabela 3B: Questionario de avaliagao do paciente.
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Parametro

Respostas

Como vocé
classificaria a
quantidade de gengiva
que aparece quando
voceé sorri?

Muito pouco

Pouco

Razoavel

Muito

Excessivo

Como vocé avaliaria o
tamanho dos seus
dentes da frente?

Muito pequenos

Pequenos

Razoaveis

Grandes

Grandes

demais

Como vocé avaliaria o
comprimento dos seus
dentes da frente
superiores?

Muito curtos

Curtos

Razoaveis

Longos

Muito

longos

Como vocé
classificaria a largura
dos seus dentes da
frente superiores?

Muito Estreitos

Estreitos

Razoaveis

Largos

Muito

Largos

Como vocé avaliaria a
cor dos seus dentes da
frente?

Muito Claros

Claros

Razoaveis

Escuros

Muito

Escuros

Como vocé
caracterizaria a forma
dos secus dentes da
frente superiores?

Quadrado

Oval

Triangular

Retangular

Como foi a
experiéncia do
procedimento em
comparag¢ao com o
que vocé pensou que
seria?

Muito Pior

Pior

O mesmo
que eu

pensava

Melhor

Muito
Melhor

Como dito previamente (item bl), uma sequéncia de fotos padronizadas foi realizada no

inicio e no ultimo acompanhamento de cada paciente (Figuras 8-11). As fotos intra-orais e de

sorriso finais de todos os pacientes foram expostas em apresentagdes de slide individuais (um

slide para cada paciente) no programa de computador Microsoft Powerpoint. As fotos tinham

0 mesmo tamanho e o mesmo tempo de exposi¢ao (2 minutos por foto). A estética final obtida

em cada caso foi avaliada por cinco especialistas em Periodontia utilizando um questionario

de satisfacao (Tabela 4B) e a VAS (5-15 anos de especialidade). Na VAS, as respostas foram

quantificadas em uma escala de 10 cm em que 0 indicava “Muito ruim” e 10 “Muito bom”.
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Tabela 4B: Questiondrio de avaliagdo estética por especialistas nas fotos finais intra-orais e

de sorriso.

Parametro Respostas

Quantidade de
Gengiva exposta

Simetria da margem
gengival

Posi¢do do zénite
gengival

Espessura gengival

Coloragao do tecido
gengival Muito Ruim Ruim Razoavel Bom Muito Bom

Aspectos das papilas
dentarias

Proporgao dos dentes
anteriores
Altura do dentes
anteriores

Largura dos dentes
anteriores

4.4 Analise estatistica

Os dados clinicos foram submetidos ao teste de normalidade Shapiro-Wilk. Os valores
de EGS, NG, PS, NI, GM, TQ e Acc foram normalmente distribuidos. Esses dados foram
analisados por meio do teste t pareado para comparagdo entre os grupos ¢ ANOVA de
medidas repetidas complementada pelo pds-teste de Tukey para analise longitudinal dentro de
cada grupo. Os valores VAS de dor/estética e tempo de cirurgia também foram distribuidos
normalmente e esses dados foram analisados usando o teste t pareado para comparacgao entre
0s grupos € o teste t ndo pareado para analise longitudinal dentro de cada grupo (VAS
dor/estética). Para o indice de Laundry, os valores nao foram normalmente distribuidos € uma
comparac¢do entre os grupos foi feita usando o teste de Mann-Whiney, e o teste de Friedman
complementado pelo teste post hoc de Dunn foi usado para a andlise longitudinal dentro de
cada grupo. Para os dados dos questionarios de satisfacdo e avaliacdo dos participantes, foi
feita uma comparacao entre os grupos usando o teste de Mann-Whiney e o teste de Wilcoxon

para a andlise longitudinal dentro de cada grupo. Para a anélise dos especialistas, o teste de



76

Mann-Whiney foi usado para comparagdo entre os grupos. A andlise de correlagdo foi feita
usando o coeficiente de correlagdo de Pearson. Todas as analises estatisticas foram realizadas
com o software GraphPad Prism 6 (San Diego, CA, EUA). As diferencas foram consideradas

significativas quando o valor de p foi <0,05.
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ANEXO B: Normas da revista Journal of Periodontology3$%3*

Author Guidelines

Updated March 10, 2021

Journal of Periodontology Author Instructions
Manuscript Categories

The Journal of Periodontology publishes articles relevant to the science and practice of
periodontics and related areas. Manuscripts are accepted for consideration with the
understanding that text, figures, photographs, and tables have not appeared in any other
publication, except as an abstract prepared and published in conjunction with a presentation
by the author(s) at a scientific meeting, and that material has been submitted only to this
journal.

The Journal of Periodontology accepts manuscript submissions online at ScholarOne
Manuscripts. To start a new submission, enter the Author Center and click "Start New
Submission" in the left menu box. Details regarding each submission step are located at the
top of the page in ScholarOne Manuscripts. Authors should prepare manuscripts in
accordance with the instructions below. Failure to do so may result in delays or manuscript
unsubmission.

MANUSCRIPT CATEGORIES AND SPECIFIC FORMATS

Submissions to the Journal of Periodontology should be limited to one of the categories
defined below. Specific information regarding length and format is provided for each
category. Please also refer to the instructions provided under General Format and Style. All
manuscripts will be reviewed by the Editors for novelty, potential to extend knowledge, and
relevance to clinicians and researchers in the field. Some manuscripts will be returned without
review, based on the Editors’ judgment of the appropriateness of the manuscript for
the Journal of Periodontology.

ORIGINAL ARTICLES
These are papers that report significant clinical or basic research on the pathogenesis,

diagnosis, and treatment of the different forms of periodontal disease. Papers dealing with
design, testing, and other features of dental implants are also included.

Format

Original articles must be limited to 4,000 words (excluding the abstract, references, and figure
legends). The reference list should not exceed 50 references, and the total combined number
of figures and tables must be six or fewer. Multi-panel figures are acceptable.

Abstract
All original articles should be submitted with a structured abstract, consisting of no more than
250 words and the following four paragraphs:

» Background: Describes the problem being addressed.
* Methods: Describes how the study was performed.

* Results: Describes the primary results.

§§8§§ De acordo com as normas académicas do Programa de Pos-Graduagdo em Ciéncias
Odontolégicas (RESOLUCAO n° 05/2021, DE 28 DE ABRIL DE 2021)
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https://aap.onlinelibrary.wiley.com/hub/journal/19433670/homepage/forauthors.html#Format
https://aap.onlinelibrary.wiley.com/hub/journal/19433670/homepage/forauthors.html#Style
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* Conclusion(s): Reports what authors have concluded from these results, and notes
their clinical implications.

Introduction

The Introduction contains a concise review of the subject area and the rationale for the study.
More detailed comparisons to previous work and conclusions of the study should appear in
the Discussion section.

Materials and Methods

This section lists the methods used in the study in sufficient detail so that other investigators
would be able to reproduce the research. When established methods are used, the author need
only refer to previously published reports; however, the authors should provide brief
descriptions of methods that are not well known or that have been modified. Identify all drugs
and chemicals used, including both generic and, if necessary, proprietary names and doses.
The populations for research involving humans should be clearly defined and enrollment
dates provided.

Results
Results should be presented in a logical sequence with reference to tables, figures, and
supplemental material as appropriate.

Discussion

New and possible important findings of the study should be emphasized, as well as any
conclusions that can be drawn. The Discussion should compare the present data to previous
findings. Limitations of the experimental methods should be indicated, as should implications
for future research. New hypotheses and clinical recommendations are appropriate and should
be clearly identified. Recommendations, particularly clinical ones, may be included when
appropriate.

REVIEW ARTICLES

The Journal of Periodontology is no longer accepting submissions of reviews. Authors
may be invited to submit reviews for potential publication, but unsolicited reviews will no
longer be accepted.

COMMENTARIES

The purpose of these papers is to provide a forum for discussion of controversies and other
issues as they relate to the practice of periodontics and implant dentistry. Full and balanced
discussion of controversies on important issues is encouraged. This may result in several
authors each presenting a relevant viewpoint. Commentaries should be concise (2,000 to
3,000 words) with no more than 50 references; however, they should be complete and
balanced, which may require that the issue or controversy addressed be highly focused.

Introduction
This section should clearly state the clinical question or issues to be discussed and document
their importance and timeliness.

Body

The body should present the information supporting all aspects of the issues. This portion of
the Commentary may be subdivided as appropriate with headings. Figures, tables, and other
illustrative materials may be incorporated. The total combined number of figures and tables
should not exceed six.

Summary
The summary should place the issue in perspective and point a way for future directions in
addressing the controversy.
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Acknowledgment(s)

Since these papers allow authors to express their opinions on a subject, it is extremely
important that authors disclose any and all affiliations, financial position, or any other
information that constitutes a real or perceived conflict of interest.

CASE SERIES

The Journal of Periodontology no longer publishes Case Reports. Authors are
encouraged to submit Case Reports to Clinical Advances in Periodontics. The Journal of
Periodontology publishes selected Case Series that describe unusual case presentations,
complex diagnoses, and novel approaches to treatment within the scope of practice of
periodontology. These Case Series provide valuable information for clinicians and teachers in
the field.

Case Series report a sufficient number of consecutive or randomized cases to make a
persuasive argument for or against the procedure, technique, or concept under discussion.
Cases should be relatively homogeneous so that a systematic evaluation of one type of
disease, lesion, or condition is made for the procedure under consideration. Also, treatment
and documentation should be consistent and standardized for all cases. It is recognized that
definitive evidence for the safety and efficacy of any procedure, drug, or device comes
primarily from well-designed, randomized, controlled trials. However, well-executed Case
Series may lead to hypotheses about the usefulness of new and innovative procedures, drugs,
or devices and may therefore be of value to the progress of clinical science.
The requirements for patient consent, privacy, and institutional approval are well defined for
manuscripts describing research on human subjects. These basic requirements are described
by the International Committee of Medical Journal Editors (ICMJE) in their Uniform
Requirements for Manuscripts Submitted to Biomedical Journals (available
at: www.icmje.org) and are interpreted in the instructions to authors of all peer-reviewed
biomedical journals, including the Journal of Periodontology.

Due to the changing ethical and legal environment around the use of patient information, the
editorial team has received multiple questions about the need for subject consent from
patients described in Case Series submitted for publication.

The following applies to most Case Series. It should be noted that the Editors will determine
whether specific Case Series require additional approvals beyond what is described below.

Requirement for Ethics Board Approval

Most Case Series are a retrospective description of clinical findings in cases or an observed
course of events that document a new aspect of patient management during the normal course
of clinical treatment. Since there is no hypothesis testing, no systematic data collection
beyond that which is part of routine clinical practice, no data analysis, and the work has
already been done, Case Series do not usually qualify as "research" requiring approval from
ethical boards designed to protect humans involved in clinical research.
(U.S. Fed. definition: "RESEARCH is any systematic investigation, including research
development, testing and evaluation, designed to develop or contribute to generalizable
knowledge.")

Example 1: Series of private practice implant cases in patients who have been taking
bisphosphonates. Authors describe the findings in each case, which are collected and reported
in a table format.

Example 2: Authors collect series of private practice implant cases in patients who have or
have not been taking bisphosphonates. The sample size is sufficient for data analysis, and
authors analyze and report the incidence of complications.


https://mc.manuscriptcentral.com/clinicalperio
http://www.icmje.org/
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Example 1 does not qualify as "research," but example 2 does qualify and requires ethical
approval.
Please see "Does My Case Series Need IRB Approval?" for more information.

Privacy in Case Series

No patient identifiers should be included in Case Series. If the authors choose to include any
subject identifiers, the authors must include the patient’s informed written consent to publish
the information.

Our policy conforms to the Uniform Requirements, which states: "Patients have a right to
privacy that should not be violated without informed consent. Identifying information,
including names, initials, or hospital numbers, should not be published in written descriptions,
photographs, or pedigrees unless the information is essential for scientific purposes and the
patient (or parent or guardian) gives written informed consent for publication. Informed
consent for this purpose requires that an identifiable patient be shown the manuscript to be
published. Authors should disclose to these patients whether any potential identifiable
material might be available via the Internet as well as in print after publication.”
It should be noted that patients may have given a signed "consent to treat," but that does not
constitute permission to publish their case with personal identifiers unless they have explicitly
approved the manuscript. Likewise, patient consent under government privacy rules, such as
the Health Insurance Portability and Accountability Act (HIPAA) in the United States, does
not constitute permission to publish their case with personal identifiers unless they have
explicitly approved the manuscript.

Format

Case Series must be limited to 2,000 to 3,000 words (excluding the abstract, references, and
figure legends). The reference list should not exceed 50 references, and the total combined
number of figures and tables must be six or fewer. Multi-panel figures are acceptable.

Abstract
Case Series should be submitted with a structured abstract, consisting of no more than 250
words and the following four paragraphs:

* Background: Describes the clinical situation being discussed.
* Methods: Describes the clinical procedures (surgical and non-surgical) performed.
* Results: Describes the clinical results.

* Conclusion(s): Reports what authors have concluded, specifically clinical implications in
practice situations.

Introduction
This section should include a critical review of the pertinent literature.

Case Description and Results

This section describes the cases, including all relevant data. For ease of presentation, tables
describing longitudinal data in a chronological form may be useful. Carefully selected, high-
quality clinical photographs in full color, as well as radiographs, are encouraged.

Discussion

This should include findings, put into perspective with respect to the field and literature.
Unique arguments and new information gained should be summarized. Consideration of the
clinical significance of the cases should be emphasized in all sections.


https://www.perio.org/sites/default/files/files/PDFs/Publications/IRB_Guidelines.pdf
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GUEST EDITORIALS

Guest Editorials may be invited or may be submitted from authorities in certain areas as a
means of offering their perspective on one or more articles published in the Journal of
Periodontology, or on other items of interest to the readership.

LETTERS TO THE EDITOR
The Journal of Periodontology no longer accepts submissions of letters to the editor.
GENERAL FORMAT

Manuscripts must be submitted in Microsoft Word. Margins should be at least 1" on both
sides and top and bottom and all text should be double-spaced. Materials should appear in the
following order:

« Title Page

* Abstract (or Introduction) and Key Words
» Text

* Footnotes

» Acknowledgment(s)

* References

* Figure Legends

* Tables

Figures should not be embedded in the manuscript. Please see the Journal of
Periodontology Digital _Art Guidelines for more information on submitting figures.
Authors should retain a copy of their manuscript for their own records.

SEARCH ENGINE OPTIMIZATION

For tips on Search Engine Optimization (SEO) and article discovery, please see our SEO
guide.

TITLE PAGE
The title page should contain:

1. a concise but informative title;

2. first name, middle initial, and last name of each author, with the highest academic degree
and the current institutional affiliation, including department, for each (please use footnote
numbers in the sequence % > etc. to identify authors and their corresponding institutions);
3. disclaimers, if any;

4. the name and address (including fax number and e-mail) of the author responsible for
correspondence (please indicate whether fax number and e-mail can be published);
5. word count and number of figures, tables, and references in the manuscript;
6. a short running title of no more than 60 characters, including spaces;
7. a one-sentence summary describing the key finding(s) from the study.

KEY WORDS

A maximum of six key words or short phrases, drawn from MeSH documentation, to
facilitate indexing should be listed below the abstract.

ACKNOWLEDGMENT(S) AND CONFLICTS OF INTEREST

Acknowledgment(s)
Following the Discussion, acknowledgments may be made to individuals who contributed to
the research or the manuscript preparation at a level that did not qualify for authorship. This
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may include technical help or participation in a clinical study. Authors are responsible for
obtaining written permission from persons listed by name. Acknowledgments must also
include a statement that includes the source of any funding for the study, and defines the
commercial relationships of each author.

Conflicts of Interest

In the interest of transparency and to allow readers to form their own assessment of potential
biases that may have influenced the results of research studies, the Journal of
Periodontology requires that all authors declare potential competing interests relating to
papers submitted for publication. Conflicts of interest are defined as those influences that may
potentially undermine the objectivity or integrity of the research, or create a perceived conflict
of interest.

Authors are required to submit:

1. A statement in the acknowledgments section of the manuscript that includes the source of
any funding for the study, and defines the commercial relationships of each author. If an
author has no commercial relationships to declare, a statement to that effect should be
included. This statement should include financial relationships that may pose a conflict of
interest or potential conflict of interest. These may include financial support for research
(salaries, equipment, supplies, travel reimbursement); employment or anticipated employment
by any organization that may gain or lose financially through publication of the paper; and
personal financial interests such as shares in or ownership of companies affected by
publication of the research, patents or patent applications whose value may be affected by this
publication, and consulting fees or royalties from organizations which may profit or lose as a
result of publication. An example is shown below.

2. A conflict of interest and financial disclosure form for each author. A link to this electronic
form will be e-mailed to each author after manuscript submission.

Conflict of interest information will not be used as a basis for suitability of the manuscript for
publication.

Example of Conflict of Interest Statement

This study was supported by a grant from the Acme Implant Corporation, Seoul, Korea. Dr.
Lee is on the scientific advisory board for Acme Implant Corporation and gives lectures
sponsored by the company. Dr. Smith is a consultant and shareholder of the Brownstone
Implant Corporation, Boston, Massachusetts. Dr. Wang is employed full-time as chief
technical officer of the Acme Implant Corporation. Drs. Able, Kim, and Bruce report no
conflicts of interest related to this study.

REFERENCES

References should be numbered consecutively in the order in which they appear in the text. A
journal, magazine, or newspaper article should be given only one number; a book should be
given a different number each time it is mentioned, if different page numbers are cited.
All references are identified, whether they appear in the text, tables, or legends, by Arabic
numbers in superscript. Journal title abbreviations should be those used by the U.S. National
Library of Medicine. If you are uncertain about the correct abbreviation for a journal title,
please search for the journal at https://www.ncbi.nlm.nih.gov/nlmcatalog.

The use of abstracts as references is strongly discouraged. Manuscripts accepted for
publication may be cited and should include the manuscript’s DOI, if known. Material
submitted, but not yet accepted, should be cited in text as "unpublished observations." Written
and oral personal communications may be referred to in text, but not cited as references.
Please provide the date of the communication and indicate whether it was in a written or oral
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form. In addition, please identify the individual and his/her affiliation. Authors should obtain
written permission and confirmation of accuracy from the source of a personal
communication. Presented papers, unless they are subsequently published in a proceedings or
peer-reviewed journal, may not be cited as references. In addition, Wikipedia.org may not be
cited as a reference. For most manuscripts, authors should limit references to materials
published in peer-reviewed professional journals. In addition, authors should verify all
references against the original documents. References should be typed double-spaced.
Examples of references are given below. Authors are encouraged to consult EndNote for
the Journal of Periodontology’s preferred reference style.

Journals

1. Standard journal reference. Note: list all authors if six or fewer; when seven or more, list
only first three and add et al. Kurita-Ochiai T, Seto S, Suzuki N, et al. Butyric acid induces
apoptosis in inflamed fibroblasts. J Dent Res 2008;87:51-55.

2. Corporate author. Federation Dentaire Internationale. Technical report no. 28. Guidelines
for antibiotic prophylaxis of infective endocarditis for dental patients with cardiovascular
disease. Int Dent J1987;37:235.

3. Journal paginated by issue. Card SJ, Caffesse RG, Smith BA, Nasjleti CE. New attachment
following the use of a resorbable membrane in the treatment of periodontitis in dogs. Int J
Periodontics Restorative Dent 1989;9(1):59-69.

4. Non—-English-language titles translated into English. Buchmann R, Khoury F, Hesse T,
Miiller RF, Lange DE. Antimicrobial therapy of peri-implant disease (in German). Z
Zahndrztl Implantol1996;12:152-157.

Books and Other Monographs

5. Personal author(s). Tullman JJ, Redding SW. Systemic Disease in Dental Treatment. St.
Louis: The CV Mosby Company; 1983:1-5.

6. Chapter in a book. Rees TD. Dental management of the medically compromised patient. In:
McDonald RE, Hurt WC, Gilmore HW, Middleton RA, eds. Current Therapy in Dentistry,
vol. 7. St. Louis: The CV Mosby Company; 1980:3-7.

7. Agency publication. Miller AJ, Brunelle JA, Carlos JP, Brown LJ, Lo¢ H. Oral Health of
United States Adults. Bethesda, MD: National Institute of Dental Research; 1987. NIH
publication no. 87-2868.

8. Dissertation or thesis. Teerakapong A. Langerhans’ cells in human periodontally healthy
and diseased gingiva. [Thesis]. Houston, TX: University of Texas; 1987. 92 p.

Electronic Citations

Note: DOIs are preferred for journal articles. If a DOI is not available, please provide a
URL and access date.

9. Online-only article. Rasperini G, Acunzo R, Limiroli E. Decision making in gingival
recession  treatment:  Scientific  evidence and clinical experience. Clin  Adv
Periodontics 2011;1:41-52. doi:10.1902/cap.2011.100002.

10. Ahead of print. McGuire MK, Scheyer ET, Nevins M, et al. Living cellular construct for
increasing the width of keratinized gingiva. Results from a randomized, within-patient,
controlled trial [published online ahead of print March 29, 2011].J Periodontol,
doi:10.1902/jop.2011.100671.

11. Web sites. Centers for Disease Control and Prevention. Periodontal Disease. Available
at: https://www.cdc.gov/oralhealth/conditions/periodontal-disease.html.
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TABLES

Tables should be numbered consecutively in Arabic numbers in the order of their appearance
in the text. A brief descriptive title should be supplied for each. Explanations, including
abbreviations, should be listed as footnotes, not in the heading. Every column should have a
heading. Statistical measures of variations such as standard deviation or standard error of the
mean should be included as appropriate in the footnotes. Do not use internal horizontal or
vertical rules. The submission system will easily read tables created with Word’s table utility
or when inserted into Word from Excel.

FIGURES

Please see the Journal of Periodontology's Digital Art Guidelines for detailed instructions
on submitting high-quality images.

FOOTNOTES

Footnotes should be used only to identify author affiliations; to explain symbols in tables and
illustrations; and to identify manufacturers of equipment, medications, materials, and devices.
Use the following symbols in the sequence shown: *, f, 1, §, || I, # %%, 7T, etc.

SUPPORTING INFORMATION

The Journal of Periodontology includes supplementary/supporting information in the online
Journal. All supplementary material should be called out in the text.

Supplementary Figures and Tables

Journal of Periodontology articles are limited to a combined total of six figures and tables in
the print publication. Any additional figures and tables should be submitted as supplementary
files. Each supplementary figure or table should be submitted as a separate file. Please follow
the guidelines regarding resolution, format, etc. for printed figures (see Figures above) and
tables (see above) when preparing supplementary figures and tables. In summary, each figure,
table, or multimedia file should be uploaded separately and the file names should clearly
identify the file (i.e., SupplementaryFigurel.tif, SupplementaryTablel.xls, etc.). If file size
limitations prevent you from uploading your supplemental material, please e-
mail jerry@perio.org.

Supplementary Videos

The Journal of Periodontology publishes short videos to supplement a paper when
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