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Resumo

Objetivo: verificar a simetria facial e dentoesquelética por meio de fotografia
frontal e tomografia computadorizada de feixe cOnico, respectivamente, em
individuos brasileiros portadores de ma oclusao Classe | de Angle. Material e
Método: a amostra do estudo foi selecionada de um banco de imagens de 47
pacientes (22 mulheres e 25 homens) com idade entre 11 e 16 anos em um
servico privado de radiologia. Todas as imagens foram obtidas de pacientes
com indicagdo de tratamento ortoddntico no periodo de janeiro de 2009 a
dezembro de 2010. Medidas cefalométricas foram obtidas por meio de
reconstru¢des multiplanares (axial, coronal e sagital) com auxilio do programa
Vista Dent3DPro 2.0. O valor minimo, 0 maximo, a média e o desvio-padrao das
medidas foram determinados e a diferenca estatistica entre as medidas do lado
esquerdo e direito foi analisada por meio do teste-t e Mann-Whitney. Foram
considerados significativos valores de p < 0,05. Resultados: As medidas
cefalométricas mostraram dados homogéneos. O lado direito e esquerdo
exibiram variagdes nas analises cefalométricas tridimensionais. 61,70% dos
pacientes foram considerados simétricos na avaliacdo fotografica frontal.
Conclusao: Individuos brasileiros com classe | de Angle apresentaram simetria
facial na maioria dos pacientes, com variacées entre o lado direito e esquerdo.

Palavras-chave: Cefalometria tridimensional, diagnéstico por imagem,
imaginologia, simetria dentoesquelética, tomografia computadorizada de feixe

coOnico.
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Abstract

Objective: To evaluate dentoskeletal symmetry in cone beam computed
tomography (CBCT) scans of Brazilian individuals with Angle class |
malocclusion. Materials and methods: Forty seven patients (22 girls) aged 11
to 16 years (14 years) seen in a private radiology service (CIRO, Goiania, GO,
Brazil). All the CBCT images were acquired from January 2009 to December
2010. Cephalometric measurements were made by multiplanar reconstructions
(axial, coronal and sagittal) using Vista Dent3DPro 2.0 (Dentsply GAC, New
York, USA). The minimum, maximum, mean and standard deviation values were
described in tables, and the Student t test was used to define statistical
significance (p<0.05). Results: Data were homogeneous, and the differences
between right and left sides were not significant. Conclusion: The
cephalometric measures of Brazilian individuals with Angle class | malocclusion
can be used to define facial symmetry and three-dimensional standard

references, which might be useful for orthodontic and surgical planning.

Keywords: Cone-beam computed tomography, image diagnosis, three-
dimensional cephalometry, dentoskeletal symmetry, imaging.
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1. Introducao

A andlise da assimetria esquelética por meio de radiografias
cefalométricas e panoramicas em individuos que necessitam de tratamento
ortodéntico constitui constante desafio e requer cuidado.

O conhecimento do modelo e direcao de crescimento craniofacial, da
anatomia esquelética, do posicionamento dentario e suas relacdbes com as
bases Osseas, e a avaliacao de perfil sdo essenciais dentro de um adequado
planejamento’. As grandezas lineares e angulares, objeto da cefalometria, a
partir de medidas ésseas, dentérias e faciais favorecem o estabelecimento de
estratégias de diagnéstico e tratamento.

A teleradiografia cefalometrica lateral permite ao profissional obter
medidas cefalométricas que expressam a normalidade entre os individuos
considerados portadores de faces harmoénicas®. Takahashi et al. (2005)°
analisaram em telerradiografias cefalométricas as estruturas esqueléticas da
face no sentido craniocaudal (vertical) com o objetivo de obter os valores
médios de normalidade de jovens brasileiros, descendentes de xantodermas e
leucodermas, com oclusdao normal; verificar a presenga ou auséncia de
dimorfismo entre os géneros; e investigar a existéncia de diferengas ou
semelhancas entre os grupos raciais estudados. Os resultados sinalizaram, em
algumas das grandezas cefalométricas, a presenga de dimorfismo entre os
géneros e diferencas entre 0s grupos raciais. Todavia, nas analises
cefalométricas de perfil, a avaliacdo tem sido realizada no individuo em norma

lateral, a qual ndo permite determinar o real grau de assimetria da face.
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A radiografia péstero-anterior permite verificar aspectos como as
medidas cefalométricas do lado esquerdo e direito, porém, devido a quantidade
de distorcdes e sobreposi¢cdes de imagens, ndo tem conquistado popularidade
similar as das radiografias cefalométricas lateral. Este fato basea-se na
auséncia de uma analise confiavel para a tomada de uma decisao terapéutica,
seja cirlirgica ou ortoddntica®.

Falhas de interpretacbes em imagens podem estar associadas a
sobreposicao de estruturas anatémicas e ser favorecidas pelas distorcdes nas
imagens radiograficas. O correto manejo do paciente durante a aquisicao da
imagem também constitui um fator de risco, o qual pode afetar a sua qualidade.
As radiografias bidimensionais apresentam limitacées que podem comprometer
ou dificultar o planejamento e o resultado do tratamento proposto*®.

O advento da tomografia computadorizada de feixe cénico (TCFC) trouxe
varias perspectivas ao planejamento, desenvolvimento e acompanhamento dos
tratamentos odontolégicos em multiplas especificidades’?'. Farman & Scarfe
(2006)'® relataram que os varios sistemas de TCFC permitem reconstrucdes
comparaveis com as tradicionais projecdes cefalométricas. No entanto,
ressaltaram que a precisdo do diagndstico e eficacia das imagens a partir de
TCFC deveriam ser comparadas com as imagens cefalométricas convencionais
e, que critérios de selecdo baseados em evidéncias deveriam ser desenvolvidos
para TCFC com aplicacao ortoddntica.

Quando se utiliza a radiagéo ionizante, os principios de ALARA (tdo baixo

quanto razoavelmente possivel) devem ser respeitados, requerendo atencao
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para obtecdo a melhor relacao custo-beneficio possivel entre informacao e
dosagem?*?.

Considerando que a analise cefalométrica envolve medidas lineares e
angulares de tecidos duros e moles do complexo craniofacial, a possibilidade da
aquisicao de imagens por TCFC tem contribuido nas analises de assimetrias
faciais®*. A referéncia cefalométrica convencional e o uso de mensuracdes
tridimensionais (3D) em imagens de TCFC demonstraram diferentes

perspectivas entre os modelos de exames®>%.

12" e Swennen & Schtyser?®, em 2006,

Neste sentido Swennen et a
propuseram um método cefalométrico em trés dimensdes. Em 2011 Cheung et
af® desenvolveram um novo modelo de andlise cefalométrica tridimensional
aplicavel a deformidades dentofaciais e estabeleceram um parametro de
normas de mensuracdes cefalométricas em chineses adultos. Cavalcanti et al.
(2004)%®° avaliaram a precisdo de algumas medidas craniofaciais, dsseas e
tegumentares, por meio de tomografia computadorizada (TC), obtidas pela
técnica de volume utilizando uma estagdo de trabalho independente e um
programa de computacao grafica. As mensuracdées em 3D-TC proporcionaram
uma avaliacao real das mudangas no crescimento € no desenvolvimento.

O objetivo do presente estudo foi verificar a simetria facial e
dentoesquelética em individuos portadores de ma oclusdo Classe | de Angle

por imagens fotograficas frontais e por meio de tomografia computadorizada de

feixe conico, respectivamente.
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2. Proposicao

O objetivo do presente estudo foi verificar a simetria facial e a simetria
dentoesquelética de individuos brasileiros portadores de ma oclusdo Classe |
de Angle por imagens fotograficas frontais e por meio de tomografia

computadorizada de feixe conico, respectivamente.
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3. Material e método

Selecao da amostra

Foram examinadas imagens de um banco de dados de uma clinica
radiologica privada (Centro Integrado de Radiodontologia, CIRO, Goiania,
Goias, Brasil) cujos pacientes foram encaminhados para avaliacao radiolégica
com finalidade ortodéntica. Os critérios de inclusdo envolveram exames de
individuos portadores de ma oclusdao Classe | de Angle, presenca de
apinhamento, auséncia de carie dentaria, periodontites marginais e apicais.
Foram excluidos do estudo individuos portadores de ma oclusao Classe Il e Il
de Angle, com auséncia de dentes, de alteragdes de desenvolvimento
dentario/esquelético, de lesdo dentaria/éssea traumatica e de tratamento
ortoddntico prévio.

A amostra consistiu em 47 imagens de pacientes (22 mulheres e 25
homens) com idade entre 11 e 16 anos (média de 14 anos). Este estudo foi
aprovado pelo Comité de Etica em Pesquisa local (Universidade Federal de

Goias, Brasil, Processo # 296/2011).

Método de determinacao de simetria facial
Todas as fotografias foram obtidas pelo mesmo operador sendo utilizada
uma maquina fotografica digital Sony Cyber-Shot DSC-S85, 4 megapixels,

macro de 4 cm, super HAD CCD™ 1/1,8 polegadas, lente Carl Zeiss® Vario-
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Sonnar®, flash circular Canon, tripé Zenit TZ-40 a distancia de 1,5 m entre a
maquina e o paciente. De todos os 47 pacientes foram realizadas fotografias
frontais da face e os mesmos foram instruidos a manter os labios em posicao
relaxada e levemente selados, e uma postura ereta, “natural e normal”’, com
ambos os bracos livres ao lado do tronco. Essa posicao corresponde a “posicao
natural de cabega” de Broca™ .

As imagens fotograficas frontais foram submetidas a analise subjetiva
visual quanto a presenca de simetria facial, por cinco especialistas em
ortodontia utilizando um computador com sistema operacional Microsoft
Windows® XP Professional (Microsoft Corporation, Redmond, WA, EUA), com
processador Intel Core® 2 Duo 1,86 Ghz-6300 (/ntel Corporation, EUA), placa
de video NVIDIA GeForce 6200 turbo cache (NVIDIA Corporation, EUA) e
monitor EIZO - S2000 FlexScan, resolucdo de 1600 x 1200 pixels. Foram
classificados como simétricos somente aqueles pacientes cujas faces houveram

concordancia em pelo menos trés avaliadores.

Método de obtencao da imagem

As imagens de TCFC foram obtidas em clinica radiolégica privada
(Centro Integrado de Radiologia Odontolégica - CIRO, Goiania, Goias, Brasil)
com o tomografo i-CAT (Imaging Sciences International, Hatfield, PA, EUA). Os
volumes foram reconstruidos com 0,25 mm de voxel isométrico, tensdo de tubo
de 120 kVp e corrente do tubo de 3,8 mA. O tempo de exposicdo foi de 40
segundos (dimensao de escaneamento de 13 cm), escala de cinza (14 bits),

distancia focal: 0,5 mm e aquisicdo de imagem com rotacao Unica de 360°. As
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imagens foram analisadas com o programa Xoran versdao 3.1.62 (Xoran
Technologies, Ann Arbor, MI, EUA), proprio do tomégrafo i-CAT em um
computador com sistema operacional Microsoft Windows® XP Professional
(Microsoft Corporation, Redmond, WA, EUA), com processador Intel Core® 2
Duo 1,86 Ghz-6300 (/ntel Corporation, EUA), placa de video NVIDIA GeForce
6200 turbo cache (NVIDIA Corporation, EUA) e monitor EIZO - S2000
FlexScan, resolucdo de 1600 x 1200 pixels. Ap6s a reconstrucao do rawdata

foram gerados os arquivos DICOM para cada paciente.

Medidas cefalométricas

Apbs obtencdo das imagens tridimensionais, os arquivos DICOM foram
importados para o programa VistaDent 3D Pro 2.00 (Dentsply GAC, Nova York,
EUA). Foram selecionados para o estudo 17 pontos cefalométricos para
avaliacdo da simetria dentoesquelética. A identificagdo dos pontos
cefalométricos foi realizada por um operador (especialista em ortodontia)
calibrado e com mais de cinco anos de experiéncia com o programa utilizado. O
método adotado consistiu na marcacdo de pontos da maxila, mandibula e
articulacdo témporo mandibular (ATM), com auxilio das reconstrugdes
multiplanares axial, coronal e sagital (Figura 1). Ferramentas de aprimoramento
de imagem e aumento maximo foram utilizadas para assegurar que cada ponto

cefalométrico fosse marcado precisamente em todas as reconstrucoes
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multiplanares. Ap6s a identificacdo dos pontos cefalométricos (Quadro 1) e
imagem ilustrativa (Figura 2) foram definidos os planos de referéncia (Quadro 2)
e iustragao (Figura 3). Automaticamente as medidas lineares foram mensuradas
pelo préprio programa (Quadro 3, Figuras 4 e 5). Os valores obtidos foram

transcritos para uma tabela do Microsoft Office Excel® versao 2010.

Erro do método

Para verificar o erro do método ao realizar as mensuracoes por meio das
reconstrucdes multiplanares, todas as medidas foram repetidas e a formula de
Dahlberg (s = V¥ &?/2n) aplicada, na qual “d”, representa a diferenca entre as
medidas duplicadas e “n”. Com esse teste verificou-se auséncia de significancia

estatistica®®.
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Figura 1. Mddulo cefalométrico 3D do programa VistaDent 3D Pro 2.00 (Dentsply GAC, Nova York, EUA). Reconstrucdo 3D (a),
reconstrucées multiplaneres: axial (b), coronal (c) e sagital (d).
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Quadro 1. Pontos cefalométricos.

Pontos cefalométricos
Porio D (Po D)

Porio E (Po E)

Orbitare D (Or D)
Orbitare E (Or E)

Espinha Nasal Anterior
(ENA)

Espinha Nasal Posterior
(ENP)

Capitulare D

Capitulare E

Condilio D (Co D)
Condilio E (Co E)

#16

#26

#36

#46

Gonio D (Go D)

Gonio E (Go E)

Gnatio (Gn)

Descricao dos pontos cefalométricos

Ponto mais superior do meato acustico direito
Ponto mais superior do meato acustico esquerdo
Ponto mais inferior da borda infraorbital direita
Ponto mais inferior da borda infraorbital esquerda

Ponto mais anterior da espinha nasal anterior da maxila

Ponto mais posterior da espinha nasal posterior da maxila

Centro da cabec¢a da mandibula direita

Centro da cabec¢a da mandibula esquerda

Ponto mais superior e posterior do céndilo mandibular direito
Ponto mais superior e posterior do céndilo mandibular esquerdo
Ponto mais profundo da fossa central do primeiro molar superior
direito

Ponto mais profundo da fossa central do primeiro molar superior
esquerdo

Ponta da cuspide disto-vestibular do primeiro molar inferior
esquerdo

Ponta da cuspide disto-vestibular do primeiro molar inferior
direito

Ponto médio da borda posterior do angulo da mandibula do lado
direito.

Ponto médio da borda posterior do angulo da mandibula do lado
esquerdo.

Ponto mais anterior e inferior da sinfise mandibular

22
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Figura 2. Imagem ilustrativa de ponto cefalométrico porio direito (Po D) identificado na
reconstrucao 3D (a), multiplanares axial (b), coronal (c) e sagital (d).
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Quadro 2.Planos utilizados como referéncia das medidas cefalométricas

Planos de referéncia Descricao dos planos

Plano Horizontal de Frankfurt (PHF) Estabelecido unindo os pontos porios direito e esquerdo ao ponto orbitare
esquerdo

Plano Coronal (PC) Estabelecido unindo os pontos poérios direito e esquerdo sendo

perpendicular ao Plano Horizontal de Frankfurt

Plano Sagital Mediano(PSM) Estabelecido unindo os pontos espinha nasal anterior e posterior sendo
perpendicular ao Plano Horizontal de Frankfurt

Plano Horizontal Maxilar (PHM) Estabelecido unindo os pontos espinha nasal anterior e posterior sendo
perpendicular ao Plano Sagital Mediano

Plano Mandibular (PMD) Estabelecido unindo os pontos gbnio direito e esquerdo ao ponto gnatio

24




Figura 3. Imagem ilustrativa das reconstruges tridimensionais dos planos de

referéncia horizontal de Frankfurt (vermelho), coronal (azul), sagital Mediano (amarelo),
horizontal maxilar (alaranjado) e mandibular (verde).
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Quadro 3. Medidas cefalométricas.

Maxilares

#16-Plano Coronal
#26-Plano Coronal
#16-Plano Sagital
#26-Plano Sagital
#16-ENA
#26-ENA
#16-Altura Plano
Maxilar

#26-Altura Plano
Maxilar

#16-Altura PHF

#26-Altura PHF

Mandibulares

#36- Plano Coronal
#46- Plano Coronal
#36-Gn

#46-Gn

#36-Altura Plano
Mandibular
#46-Altura Plano
Mandibular
Condilio D-Gn
Condilio E-Gn

Descricao

Fossa central do #16 ao Plano Coronal

Fossa central do #26 ao Plano Coronal

Fossa central do #16 ao Plano Sagital

Fossa central do #26 ao Plano Sagital

Fossa central do #16 a Espinha Nasal Anterior
Fossa central do #26 a Espinha Nasal Anterior
Fossa central do #16 ao Plano Horizontal Maxilar

Fossa central do #26 ao Plano Horizontal Maxilar

Fossa central do #16 ao Plano Horizontal de
Frankfurt
Fossa central do #26 ao Plano Horizontal de
Frankfurt

Cuspide disto-vestibular do #36 ao Plano Coronal
Cuspide disto-vestibular do #46 ao Plano Coronal
Cuspide disto-vestibular do #36 ao ponto Gnatio
Cuspide disto-vestibular do #46 ao ponto Gnatio
Cuspide disto-vestibular do #36 ao plano
mandibular do lado esquerdo

Cuspide disto-vestibular do #46 ao plano
mandibular do lado direito

Condilio ao ponto Gnatio

Condilio ao ponto Gnatio
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Condilio D-GoD
Condilio E-Go E
Go D-Gn

Go E-Gn
PHF-Go D

PHF-Go E

ATM

Capitulare D- Plano
Sagital

Capitulare E-Plano
Sagital

Capitulare D- Plano
Coronal

Capitulare E- Plano
Coronal

Capitulare D-PHF
Capitulare E-PHF

Condilio direito ao ponto Gonio direito
Condilio esquerdo ao ponto Gonio esquerdo
Gonio direito ao ponto Gnatio
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Figura 4. Imagem ilustrativa tridimensional das medidas cefalométricas entre os pontos

#16 e #26 ao plano sagital (amarelo) realizadas nas reconstru¢cées multiplanares.
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Figura 5. Imagem ilustrativa tridimensional das medidas cefalométricas do ponto #16

ao plano horizontal de Frankfurt (vermelho) e ao plano coronal (azul) realizadas nas

reconstru¢cdes multiplanares.
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Analise estatistica

A andlise estatistica das medidas foi realizada utilizando o software
Statistical Package for the Social Sciences, versdao 20 (SPSS, Chicago, IL,
EUA). Os valores minimos, maximos, as médias e desvios-padroes das
medidas foram descritas em tabelas e a diferenca estatistica entre os grupos foi
analisada por meio do teste-t e Mann-Whitney. Foram considerados

significativos valores de p <0,05.
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4. Resultados

As analises fotograficas frontais foram considerados 29 pacientes
simétricos (61,70%) e 18 pacientes assimétricos (39,30%). Os resultados estdo
descritos nas tabelas 1 e 2. A tabela 1 apresenta os valores minimos, maximos,
médias e desvios-padrées das medidas cefalométricas encontrados na maxila,
mandibula e ATM. A tabela 2 mostra as diferencas entre as medidas do lado

esquerdo e direito.
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Tabela 1. Médias e desvios-padrdes de medidas cefalométricas em individuos com Classe | de Angle (n= 47).

Medidas cefalometricas

Valores minimos e maximos (mm)

Média e desvio-padrao (% + 57

Maxilares

#16/26-Plano Coronal
#16/26-Plano Sagital
#16/26-ENA
#16/26-PHM
#16/26-PHF

Mandibulares

#16/26-Plano Coronal
#16/26-Gn
#16/26-Altura-GoGn

Condilio-Gn
Condilio-Go
Go-Gn
PHF-Go
ATM

Capitulare-PSM
Capitulare-Plano
Coronal
Capitulare-PHF

Minimo Méaximo Minimo Maximo
#16 #26 #6 (VT +5) #26 (T +5) P
51,30 71,11 52,63 70,35 61,56 £4,47 61,22+4,12 0,702
19,96 26,47 19,56 26,51 23,33+1,45 23,48 + 1,51 0,633
38,60 51,74 38,36 51,37 44,75+ 2,85 44,94 + 2,91 0,745
15,10 25,69 14,61 27,44 20,56 + 2,85 20,54 +2,79 0,631
31,97 49,21 31,32 47,82 40,36 + 3,48 40,27 + 3,45 0,908
#46 #36 #36 (1 £5) #46 (X + 5) P
50,72 71,27 52,21 69,05 61,62 +4,33 61,60 £ 4,59 0,903
45,24 59,05 44,79 57,05 49,68 + 2,50 49,74 +£2,85 0,913
22,12 30,77 21,84 31,40 25,81 +£2,19 25,92 +1,99 0,807
Direito Esquerdo Esquerdo (X £ 57 Direito (X £+ 57 P
101,24 127,48 100,27 126,6 117,11 £ 4,74 117,42 + 4,71 0,752
42,18 59,12 43,58 60,20 49,42 + 3,33 49,84 + 3,50 0,557
76,45 92,85 77,61 90,4 84,51 + 3,37 84,66 + 3,44 0,831
43,12 62,98 41,94 63,94 51,42 + 4,23 51,88 + 4,28 0,602
Direito Esquerdo Direito (¥ + §) Esquerdo (¥ + £ P
43,83 51,43 42,55 51,25 47,84 +1,90 47,29 £2,17 0,195
6,66 12,96 5,93 13,18 10,18 £1,37 9,45+1,32 0,01
3,27 11,61 3,40 11,65 7,33+1,99 7,31 +1,79 0,955
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Tabela 2. Médias e desvios-padrdes(DP) das diferencas das medidas entre os
lados esquerdo e direito em individuos com Classe | de Angle (n= 47).

Maxilares Minimo Maximo T+5
#16/26- Plano Coronal 0,05 3,02 1,07 £ 0,76
#16/26- Plano Sagital 0,02 3,07 1,13+ 0,68
#6-ANS 0,06 2,19 0,93 + 0,64
#6-PHM 0,01 5,43 1,50 + 1,38
#6-PHF 0,05 2,52 0,87 £ 0,68
Mandibulares

Coronal Plane 0,06 3,65 1,15+ 0,81
Condilio-Gn 0 4,33 1,37 £1,11
Condilio-Go 0,01 4,01 1,38 £ 0,95
Go-Gn 0,02 4,53 1,38+ 1,14
PHF-Go 0,01 5,35 1,55+ 1,14
#6-Gn 0,01 3,43 0,83+0,77
Altura-GoGn 0,05 5,33 0,98 £ 0,90
ATM

Capitulare-PSM 0,10 4,31 1,43+1,13
Capitulare-Plano Coronal 0,04 2,45 0,90 + 0,54

Capitulare-Frankfurt 0,15 2,12 0,99+ 0,56
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5. Discussao

A harmonia estética facial € uma preocupacao milenar da raca humana.
Este trabalho analisou a face em uma viséo frontal, de forma subjetiva por meio
de fotografias padronizadas e verificou a simetria dentoesquelética por meio de
TCFC. Nos individuos brasileiros com classe | de Angle observou-se simetria
facial em 61,70% a partir da anélise facial fotografica subjetiva, as medidas
cefalométricas tridimensionais apresentarem variacées entre o lado direito e
esquerdo.

O planejamento ortodéntico estrutura-se a partir da aquisicao de
medidas lineares e angulares de tecidos do complexo craniofacial. As
radiografias cefalométricas obtidas em norma lateral e frontal péstero-anterior,
bem como as radiografias panoramicas tém sido comumente utilizadas como
exame complementar em especialidades odontologicas, particularmente na
ortodontia®®®'*8, Todavia, essas medidas normalmente s&o obtidas de imagens

bidimensionais de estruturas tridimensionais.

O surgimento da TCFC trouxe novas perspectivas as analises

278039 Baseado nos riscos e beneficos deste recurso de

cefalométricas
diagnéstico, e nos métodos a serem explorados com a riqueza de informagdes
das imagens tridimensionais, evidenciarao a necessidade de se obter um
padrao cefalométrico mais preciso.

As medidas cefalométricas do presente estudo foram obtidas com o

auxilio de um software (VistaDent 3D Pro 2.00, (Dentsply GAC, Nova York,
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EUA) que permitiu a navegacado pelos planos axial, sagital e coronal. Estas
medidas realizadas por meio de TCFC tem demonstrado maior nivel de
acuracia, maior confiabilidade, auséncia de distor¢des e magnificacdo quando
comparadas com exames bidimensionais?®2"4%43,

Andlises cefalométricas tridimensionais sdo avaliadas com o objetivo de
se obter medidas de referéncias. Sievers et al. (2012)** examinaram 70
pacientes e utilizaram um indice de Katsumata et al. (2005)?* para quantificar a
assimetria em pacientes com classe | e Classe Il de Angle. Para calcular esse
indice determinaram-se as distancias dos pontos craniométricos aos planos
sagital mediano, coronal e axial. O plano sagital mediano foi definido pelos
pontos Sela, Nasio e Dent. O plano axial foi definido pelos pontos Sela, Nasio e
perpendicular ao plano sagital mediano. O plano coronal foi definido apenas
pelo ponto Dent e perpendicular aos outros dois planos. Os pacientes classe |l
nao foram mais assimétricos do que os pacientes classe |.

No presente estudo foram utilizados pontos e medidas para verificar a
simetria com referéncia em cinco planos. Os planos sagital mediano, coronal,
horizontal de Frankfurt, maxilar e o plano mandibular foram utilizados como
referéncia para obtencdo das medidas cefalométricas. Baseado em modelo
distinto do proposto por Katsumata et al. (2005)?, o plano sagital mediano foi
estabelecido pela unido dos pontos espinha nasal anterior e espinha nasal
posterior sendo perpendicular ao plano horizontal de Frankfurt. O plano coronal
foi estabelecido pela unido dos pontos Pério direito e esquerdo estando
perpendicular ao plano horizontal de Frankfurt.

As varias possibilidades de marcacdo dos pontos craniométricos e as

diferentes maneiras de obtencao das medidas cefalométricas tridimensionais
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dificultam o estabelecimento de normas e valores padrdes, o que torna dificil a
comparacdo dos resultados apresentados com os estudos anteriores?*2”444°.
Por outro lado, alguns estudos apresentaram algoritmo para demonstrar que é
viavel o uso da cefalometria tridimensional, bem como transpor as medidas de
referéncia da cefalometria bidimensional para a avaliago tridimensional®®4'®.
Os valores de referencia obtidos no presente estudo séao
complementares a outras andlises de simetria dentoesqueléticas, como analise
clinica, e analise em modelos de estudo. Discrepancias de tamanho dentario
podem ocorrer e, como consequéncia, causar desvios da linha media dentaria,
0 que também determina a assimetria. A analise da discrepancia de Bolton tem
sido proposta com o uso de modelos digitais obtidos a partir de TCFC para
verificar o nivel de influéncia dentaria na assimetria. Tarazona et al. (2012)*’
avaliaram a reprodutibilidade e confiabilidade do indice de Bolton em modelos
digitais obtido por meio de TCFC e por um método de digitalizacao dos
modelos tradicionais. Embora os dois métodos mostraram-se clinicamente
aceitaveis, o método usando TCFC revelou precisdo e reprodutibilidade.
Sanders et al. (2010)*® compararam o grau de assimetria dentoesqueléticas em
pacientes portadores de ma oclusdo Classe Il subdivisdo e oclusdo normal
empregando TCFC. Na andlise proposta foram marcados 34 pontos
anatémicos e avaliado a assimetria dentéria e dento alveolar, assimetria das
bases désseas e céndilos. Dentre as medidas lineares e angulares obtidas
determinaram-se as distancias entre o ponto de contato dos incisivos centrais
superiores e inferiores ao plano sagital mediano para definir a assimetria dento
alveolar. A obtencédo dessas medidas foi essencial para o efetivo diagnédstico

da simetria dentoesquelética.
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As assimetrias podem causar desvios estéticos e funcionais que variam
de acordo com a severidade das mesmas. Dessa forma, o estabelecimento do
grau de severidade por meio de medidas cefalométricas torna-se essencial
como auxiliar em plano de tratamento ortodontico. Observa-se desta forma, o
potencial de aplicacées e recursos associados a TCFC. Entretanto, deve-se
aplicar os principios de radioprotecdo quando de sua indicacéo.

Futuros estudos serdo necessérios no intuito de se determinar a
expressao clinica das diferengas e respectivos desvios-padrdes. Nos individuos
estudados observou-se simetria facial, sendo que as medidas cefalométricas
mostraram variagdes entre o lado direito e esquerdo. Apesar destas variagdes
de amplitude, as mesmas podem servir como referéncia tridimensional para
quantificar e identificar o grau de simetria dentoesquelética capaz de favorecer

o planejamento ortoddntico e cirurgico.
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6. Conclusao

Baseado na metodologia individuos brasileiros com classe | de Angle
apresentaram simetria facial na maioria dos pacientes, com variagdes entre o

lado direito e esquerdo.
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THREE-DIMENSIONAL CEPHALOMETRIC REFERENCE

OF DENTOSKELETAL SYMMETRY

ABSTRACT

Objective: To evaluate dentoskeletal symmetry in cone beam computed
tomography (CBCT) scans of Brazilian individuals with Angle class |
malocclusion. Materials and methods: Forty seven patients (22 girls) aged 11
to 16 years (14 years) seen in a private radiology service (CIRO, Goiania, GO,
Brazil). All the CBCT images were acquired from January 2009 to December
2010. Cephalometric measurements were made by multiplanar reconstructions
(axial, coronal and sagittal) using Vista Dent3DPro 2.0 (Dentsply GAC, New
York, USA). The minimum, maximum, mean and standard deviation values
were described in tables, and the Student t test was used to define statistical
significance (p<0.05). Results: Data were homogeneous, and the differences
between right and left sides were not significant. Conclusion: The
cephalometric measures of Brazilian individuals with Angle class | malocclusion
can be used to define facial symmetry and three-dimensional standard

references, which might be useful for orthodontic and surgical planning.

Keywords: Cone-beam computed tomography, image diagnosis, three-
dimensional cephalometry, dentoskeletal symmetry, imaging.
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INTRODUCTION
The assessment of skeletal asymmetry using cephalometric and

panoramic radiographs of individuals that need orthodontic treatment is a
constant challenge and requires attention. Knowledge about craniofacial growth
and growth direction, skeletal anatomy, tooth positions, tooth relations with
bone structures and facial profile are essential for accurate treatment planning.’
Cephalometry focuses on linear and angular dimensions defined by
measurements of bones, teeth and face, and cephalometric findings inform
diagnosis and help to establish treatment strategies.

Dentists use lateral cephalometric radiographs to define normal
cephalometric references of individuals considered to have harmonious faces?.
Posteroanterior radiographs are useful for other evaluations despite their
limitations, such as image distortions and superpositions. However, there is no
reliable method to analyze surgical or orthodontic choices®. Inaccurate image
interpretation may be associated with the superposition of anatomical structures
and increased by distortions of radiographic images. The correct management
of patients during image acquisition is a risk factor that may affect quality. Two-
dimensional radiographs have limitations that may interfere with treatment
planning and affect results negatively*®.

The introduction of cone beam computed tomography (CBCT) in
dentistry created several possibilities for planning, treatment and follow-up in

numerous specialties”?".

Farman and Scarfe'® reported that several CBCT
systems may be used to obtain reconstructions that are similar to conventional
cephalometric projections. According to the authors, the diagnostic precision
and image efficacy of CBCT may be compared to conventional cephalometric

images, and evidence-based selection criteria should be developed for CBCT
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use in orthodontics. Cephalometric analysis has been used to evaluate linear
and angular measures of hard and soft tissues of the craniofacial complex,
while CBCT images have been helpful in the analysis of facial asymmetries®*.
New examination models may be developed by combining the use of
conventional cephalometric references and three-dimensional CBCT
images®?°. This study evaluated the dentoskeletal symmetry of individuals with
Angle class | malocclusion using three-dimensional images.

MATERIALS AND METHODS
Sample selection

Three-dimensional images of 47 patients (22 girls) aged 11 to 16 years
(mean age, 14 years) were retrieved from a database and evaluated. All the
images had been acquired in a private radiology clinic (CIRO, Goiania, GO,
Brazil) for orthodontic treatment planning. Inclusion criteria were: Angle class |
malocclusion; crowding; no dental caries; and no apical or marginal
periodontitis. Exclusion criteria were: Angle class Il or Il malocclusion; missing
teeth; previous bone or dental trauma; and previous orthodontic treatment. This
study was approved by the local Ethics in Research Committee (Federal
University of Goias, Brazil, # 296/2011).

Method to determine facial symmetry

The frontal photos of patients were assessed by three specialists in
orthodontics, who chose 47 clinically symmetrical patients. Facial symmetry
was defined according to the visual analysis of the face and the digital photos.
After clinically symmetrical patients had been selected, their cephalometric

measures were obtained.
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Image Acquisition Method

The CBCT images were acquired in a private radiology clinic (CIRO,
Goiania, GO, Brazil) using an i-CAT scanner (Imaging Sciences International,
Hatfield, PA, USA). The volumes were reconstructed using 0.25-mm isometric
voxel resolution, 120 kVp tube-voltage and 3.8 mA current. Exposure time was
40 seconds, the field of view was 13 cm; images were acquired at 14 bits gray
scale, at a focal distance of 0.5 mm and a single 360-degree rotation. The
images were examined using the Xoran 3.1.62 software (Xoran Technologies,
Ann Arbor, MI) in a workstation with Intel Core® 2 Duo 1.86 Ghz-6300
processor (Intel Corporation, Santa Clara, CA), NVIDIA GeForce 6200 turbo
cache video card (NVIDIA Corporation, Santa Clara, CA), EIZO - S2000
FlexScan monitor (1600x1200 pixels resolution) and Microsoft Windows XP
professional SP-2 operating system (Microsoft Corp, Redmond, WA). After
reconstruction, data were stored in individual DICOM files for each patient.
Cephalometric Measures

After three-dimensional acquisition, the DICOM files were imported to
VistaDent 3D Pro 2.00 (Dentsply GAC, New York, NY). Seventeen
cephalometric landmarks, selected according to a specific protocol for
dentoskeletal symmetry evaluation, were identified by a calibrated operator,
who had more than five years’ experience, and plotted using axial, coronal and
sagittal multiplanar reconstructions (Table 1) and (Figure 1 and 2) . After that,
the reference planes were determined (Table 2) and (figure 3), and the linear
measures were automatically calculated by the software (Table 3) and (Figure 4
and 5). Values were recorded using a Microsoft Office Excel® 2010

spreadsheet, and image upgrading tools and maximum magnification were
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used to make sure that every cephalometric landmark was precisely plotted on

each multiplanar reconstruction.

Statistical Analysis

The Statistical Package for the Social Sciences, version 20 (SPSS,
Chicago, IL, USA) was used for statistical analysis. Minimum, maximum, mean
and standard deviation values of the measures were described in tables, and
the Student t test was used to determine statistical significance (p<0.05).

The Student f test for independent samples was used to evaluate
the significance of measurements made at different time points when data had
a normal distribution, and the Mann-Whitney test was used for nonparametric
data. Both tests evaluated the means of two measurements, made by the same
examiner, at 2-week intervals (intraexaminer variations). There were no
significant differences (p>0.05) between the two samples.

RESULTS

Results are summarized in Tables 4 and 5. Table 4 shows the minimum,
maximum, mean and standard deviation values of the cephalometric
measurements made in the maxilla, mandible and temporomandibular joint

(TMJ). Table 5 shows the differences between left and right measurements.

DISCUSSION

Facial harmony, an ancient esthetic concern of human beings, was
confirmed by the analysis of face photographs of Brazilians with Angle class |
malocclusion, despite the differences in cephalometric measures between the

right and left sides.
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Orthodontic treatments are planned according to linear and angular
measures of the craniofacial complex. For decades, measurements were made
on two-dimensional images. Lateral and posteroanterior cephalometric
radiographs, as well as panoramic radiographs, were often used as
complementary tests by specialized dentists, mainly in orthodontics?®%'-%8.
Measures were usually obtained from two-dimensional images of three-
dimensional structures.

CBCT has redefined cephalometric analysis®’ 2%

, and methods may
have to be adapted to its risks and benefits, as well as to its three-dimensional
images, so that the accuracy of cephalometric measurements may be
improved.

This study used VistaDent 3D Pro 2.00 (Dentsply GAC, Nova York, NY),
which enables navigation in the axial, sagittal and coronal planes to make
cephalometric measurements. Measurements made using CBCT images are
more accurate and reliable because the images have better magnification and
less distortion than two-dimensional images?®2”4%43,

Three-dimensional cephalometric analyses have been evaluated to
define reference values. Sievers et al. (2012)** examined 70 patients and used
the index defined by Katsumata et al. (2005)** to measure asymmetry in
patients with class | and class |l malocclusion. The index was calculated using
the distances from the craniometric landmarks to the midsagittal, coronal and
axial planes. The midsagittal plane was defined by the Sela, Nasio and Dent
landmarks; the axial plane was defined by the Sela and Nasio landmarks and

was perpendicular to the midsagittal plane. Only the Dent landmark was used to

determine the coronal plane, which was perpendicular to the other two planes.
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Individuals with Angle class Il malocclusion were not more asymmetric than
those with class | malocclusion.

In this study, landmarks and measures were used to evaluate symmetry
according to five planes: midsagittal, coronal, Frankfurt horizontal, maxillary and
mandibular. These planes were used as references for cephalometric
measurements. The midsagittal plane was defined by the anterior and posterior
nasal spines and was perpendicular to the Frankfurt horizontal plane, according
to a model that differs from the one described by Katsumata et al. (2005)**. The
coronal plane joined the right and left porion and was perpendicular to the
Frankfurt horizontal plane.

Different methods to locate craniometric landmarks and to make three-
dimensional cephalometric measurements interfere with the definition of
reference values, which complicates comparisons with results of previous
studies®*?"4+*°_Some studies have used algorithms to demonstrate the uses of
three-dimensional cephalometry and to derive two-dimensional cephalometric

references for three-dimensional evaluations®®4'46.

New cephalometric
methods using three-dimensional images have been suggested. 2”?° Cheung et
al®® developed a model of cephalometric analysis of dentofacial abnormalities
and defined new cephalometric references for Chinese adults. Cavalcanti et
al®® evaluated the accuracy of craniofacial bone and tissue measurements
made with 3D computerized tomography (CT) and a volume technique using an
independent workstation running graphic tools. The 3D-CT measures provided
an accurate evaluation of growth and developmental changes. Takahashi et al.

(2005)® assessed the facial skeletal structures using the vertical view of

cephalometric lateral radiographs to define the mean normality values for young
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Brazilians whose ancestors were white or Asian and whose occlusion was
normal and to evaluate differences between sexes and ethnic groups under
study. Their results suggested that there are differences between sexes in
some of the cephalometric measures for both ethnic groups and differences
between the two ethnic groups under study.

The reference values obtained in this study are complementary to other
dentoskeletal symmetry findings, such as those provided by clinical and model
analyses. Tooth size discrepancies may result in midline deviations, which also
lead to asymmetry. The Bolton discrepancy analysis of digital CBCT models
has been used to evaluate the effect of teeth on asymmetry. Tarazona et al.
(2012)* examined the reproducibility and reliability of the Bolton index when
using digital CBCT models and digitized images of conventional models.
Although both methods proved to be clinically acceptable, CBCT results were
accurate and reproducible. Sanders et al. (2010)*® compared the degree of
dentoskeletal asymmetry in patients with class Il subdivision malocclusion or
subjects with normal occlusion using CBCT. Thirty four landmarks were scored
to evaluate dental, dentoalveolar, bone and condyle asymmetries. The
distances between the contact points of the maxillary and the mandibular
central incisors and the midsagittal plane were measured, together with linear
and angular measurements, to define dentoskeletal asymmetry. These
measurements were essential for the precise diagnosis of dentoskeletal
symmetry.

Asymmetries may result in esthetic and functional deviations of variable
intensity. Thus, the use of cephalometry to define severity is an essential tool in

orthodontic planning. CBCT may be used for cephalometric analysis, but this
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three-dimensional tool exposes patients to radiation. Therefore, care should be

taken to ensure the best cost-benefit ratio between information and dose®?*,
and decisions should respect the as-low-as-reasonably-achievable principles
(ALARA).

Further studies should be conducted to determine the clinical significance
of differences and their standard deviations. The faces of the subjects included
in our study were symmetrical, but cephalometric measurements revealed
differences between the left and right sides. Despite this discrepancy, CBCT
images may be a three-dimensional guide to the identification and
measurement of dentoskeletal asymmetries during orthodontic and surgical
planning.

CONCLUSION
The faces of individuals with Angle class | malocclusion were

symmetrical. Cephalometric measurements revealed differences between the

right and left sides.
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Table 1. Used cephalometric points.

Cephalometric points
Porion R (Po R)

Porion L (Po L)

Orbital R (Or R)

Orbital L (Or L)

Anterior Nasal Spine
(ANS)

Posterior Nasal Spine
(PNS)

Capitulare R

Capitulare L

Condylion R (Co R)
Condylion L (Co L)

#3

#14

#19

#30
Gonion R (Go R)

Gonion L (Go L)
Gnathion (Gn)

Description of the cephalometric points

Most superior point of the right acoustic meatus
Most superior point of the left acoustic meatus
Most inferior point of the right infraorbital rim
Most inferior point of the left infraorbital rim

Most anterior midpoint of the anterior nasal spine of the maxilla

Most posterior midpoint of the posterior nasal spine of the
palatine bone

Central point of the right condyle

Central point of the left condyle

Most postero-superior point of the right condyle

Most postero-superior point of the left condyle

Most deeper point of the right maxillary first molar central fossa
Most deeper point of the left maxillary first molar central fossa
Most superior point of the disto-buccal cusp of the maxillary first
molar

Most superior point of the disto-buccal cusp of the maxillary first
molar

Midpoint of the posterior border of the right mandibular angle
Midpoint of the posterior border of the left mandibular angle

Most anterior and inferior point on the contour of the mandibular
symphysis
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Table 2. Planes used as cephalometric measures references

Reference planes Planes description
Frankfurt Horizontal Plane (FHP) Established by connecting right and left porion to left orbit points
Coronal Plane (CP) Established by connecting right and left porion points, perpendicular to Frankfurt

Horizontal Plane

Midsagittal Plane (MSP) Established by connecting anterior and posterior nasal spine points, perpendicular to
Frankfurt Horizontal Plane

Maxillary Horizontal Plane (MxP) Established by connecting anterior and posterior nasal spine points, perpendicular to
Median Sagittal Plane

Mandibular Plane (MdP) Established by connecting right and left gonion to gnathion points
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Figure 2. Right porion cephalometric point (PoR) identified in the 3D reconstruction (a),
axial (b), coronal (c) e sagittal (d) multiplanar reconstructions.
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Figure 3. Three-dimensional reconstructions of the reference planes: Frankfurt

Horizontal Plane (red), Coronal Plane (blue), Midsagittal Plane (yellow), Maxillary
Plane (orange) and Mandibular (green).
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Table 3. Cephalometric measures

Maxillary

#3-CP

#14-CP
#3-MSP
#14-MSP
#3-ANS
#14-ANS
#3-MxP height
#14-MxP height
#3-FHP height
#14- FHP height

Mandibular

#19- Cr-PI

#30- Cr-PI
#19-Gn

#30-Gn
#19-MdP height
#30-MdP height
CoR-Gn
CoL-Gn
CoR-Go R
CoL-Go L
GoR-Gn
GoL-Gn
FHP-Go R
FHP-Go L

Description

Central fossa of 3 to coronal plane

Central fossa of 14 to coronal plane

Central fossa of 3 to Midsagittal plane

Central fossa of 14 to Midsagittal plane

Central fossa of 3 to anterior nasal spine
Central fossa of 14 to anterior nasal spine
Central fossa of 3 to maxillary plane

Central fossa of 14 to maxillary plane

Central fossa of 3 to Frankfurt horizontal plane
Central fossa of 14 to Frankfurt horizontal plane

Disto-buccal cusp of 19 to coronal plane
Disto-buccal cusp of 30 to coronal plane
Disto-buccal cusp of 19 to gnathion
Disto-buccal cusp of 30 to gnathion
Disto-buccal cusp of 19 to left mandibular plane
Disto-buccal cusp of 30 to left mandibular plane
Right condylion to gnathion

Left condylion to gnathion

Right condylion to right gonion

Left condylion to left gonion

Right gonion to gnathion

Left gonion to gnathion

Frankfurt horizontal plane to right gonion
Frankfurt horizontal plane to left gonion
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Capitulare R-MSP
Capitulare L-MSP
Capitulare R- CP
Capitulare L- CP
Capitulare R-FHP
Capitulare L-FHP

Right Capitulare to midsagittal plane

Left Capitulare to midsagittal plane

Right Capitulare to coronal plane

Left Capitulare to coronal plane

Right Capitulare to Frankfurt horizontal plane

Left Capitulare to Frankfurt horizontal plane
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Figure 4. Three-dimensional image of the cephalometric measures between #3 and

#14 points to Midsagittal plane.
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Figure 5. Three-dimensional image of the cephalometric measures from #3 point to

Frankfurt Horizontal Plane and Coronal Plane.
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Table 1. Minimum, maximum, mean (X) and standard deviation (S) values of cephalometric measures. N=47

Measures Minimum and maximum values (mm) Mean and standard deviation (X + 5
Maxillary
Minimum Maximum Minimum Maximum
#3 #14 #3 (X +5) #14 (X +5) P

#3#14-CP 51.30 71.11 52.63 70.35 61.56 £ 4.47 61.22+4,12 0.702
#3#14-MSP 19.96 26.47 19.56 26.51 23.33+1.45 23.48 +1,51 0.633
#3#14-ANS 38.60 51.74 38.36 51.37 44.75+2.85 44.94 £2,91 0.745
#3#14-MxP 15.10 25.69 14.61 27.44 20.56 +2.85 20.54 £2,79 0.631
#3#14-FHP 31.97 49.21 31.32 47.82 40.36 +3.48 40.27 £ 3,45 0.908
Mandibular

#30 #19 #30(X + 5) #9TT+5) P
#30#19-CP 50.72 71.27 52.21 69.05 61.60 £ 4.59 61.62 +4.33 0.903
#30#19-Gn 45.24 59.05 44.79 57.05 49.74 + 2.85 49.68 +2.50 0.913
#30#19-MdP 22.12 30.77 21.84 31.40 25.92 +1.99 25.81+2.19 0.807

Right Left Right TX + 57 Left (¥ + 5) P
Co-Gn 101.24 127.48 100.27 126.6 117.42+4.71 117.11 £4.74 0.752
Co-Go 42.18 59.12 43.58 60.20 49.84 + 3.50 49.42 +£3.33 0.557
Go-Gn 76.45 92.85 77.61 90.4 84.66 + 3.44 84.51 +£3.37 0.831
FHP-Go 43.12 62.98 41.94 63.94 51.88 +4.28 51.42 +4.23 0.602
™J

Right Left Right (X + 5 Left TX + 5) P
Capitulare-MSP 43.83 51.43 42.55 51.25 47.84 +1.90 47.29+£2.17 0.195
Capitulare-CP 6.66 12.96 5.93 13.18 10.18 £1.37 9.45+1.32 0.01
Capitulare-FHP 3.27 11.61 3.40 11.65 7.33+1.99 7.31£1.79 0.955
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Table 2. Minimum and maximum difference of the cephalometric measures of

left right sides and respective mean (X) and standard deviation (S). N = 47

Maxillary
#3#14- CP
#3#14- MSP
#3#14-ANS
#3#14-MxP
#3#14-FHP
Mandibular
Coronal Plane
Co-Gn

Co-Go

Go-Gn
FH-PI-Go
#30#19-Gn
#30#19-MdP
™J
Capitulare-MSP
Capitulare-CP
Capitulare-FHP

Minimum
0.05
0.02
0.06
0.01
0.05

0.06
0.00
0.01
0.02
0.01
0.01
0.05

0.10
0.04
0.15

Maximum
3.02
3.07
2.19
5.43
2.52

3.65
4.33
4.01
4.53
5.35
3.43
5.33

4.31
2.45
2.12

F+s
1.07+£0.76
1.13+0.68
0.93+0.64
1.50 +1.38
0.87 £ 0.68

1.15+ 0.81
1.37 £ 1.11
1.38 £ 0.95
1.38+1.14
1.55+1.14
0.83+0.77
0.98 £0.90

1.43+1.13
0.90+£0.54
0.99 = 0.56
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9. Anexos

Anexo 1. Parecer do comité de ética
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UFG

COMITE DE ETICA EM PESQUISA

Goiénia, 31 /08 /11

PARECER CONSUBSTANCIADO REFERENTE AO PROJETO DE
PESQUISA, PROTOCOLADO NESTE COMITE SOB O N.: 296/11

I — Identificagio

— Titulo do projeto: Avaliagio comparativa entre as medidas cefalométricas

bidimensionais e as iridimensionais geradas por tomografia computadorizada do feixe
conico

— Pesquisador Responsével: Olavo Cesar Lyra Porto

- Pesquisadores Participantes: Carlos Estrela; José Valadares Neto: Iuri de Oliveira
Castro

~ Institui¢dio onde serd realizado o estudo: Faculdade de Odontologia da UFG

- Data de apresentaciio ao CEP/UFG: 08/08/11

— Area Tematica: Grupo I

Comentérios do relator frente 4 Resolugiio CNS 196/96 € complementares em
particular sobre:

II — Estrutura do Protocolo '

DV; Folha de rosto CEP-UFG; Folha de rosto da CONEP com assinatura do
responsavel pela pesquisa e do responsavel pela institui¢do; Termos de compromisso;
Projeto de Pesquisa: Instrumento de coleta de dados.

111 — Projeto de pesquisa

OBIJETIVO: Comparar as medidas cefalométricas lineares e angulares em imagens
bidimensionais e tridimensionais geradas por tomografia computadorizada de feixe
conico. Em Especifico: - 1)- Comparar as 17(dezessete) medidas cefalométricas
lineares e angularcs em imagens bidimensionais e tridimensionais geradas por
tomografia computadorizada de feixe conico relacionadas na analise do Board
Brasileiro de Ortodontia e Ortopedia Facial. 2)- Comparar as medidas bilaterais e
medianas das imagens bidimensionais ¢ tridimensionais geradas por tomografia
computadorizada de feixe conico.

Analise das questdes éticas:

A amostra serd composta por exames de TCFC de 52 pacientes com idade entre
10 e 16 anos. encaminhados ao servigo de radiologia para planejamento inicial do
tratamento ortodontico. O presente projeto possui infraestrutura, recursos financeiros e
humanos para sua viabilizagdo e concretizagdo. O intuito é que ele seja finalizado, sem
interrupcdes. Todavia, mediante a impossibilidade do pesquisador responsivel em
acompanhar o seu desenvolvimento em casos €xXtremos, por motivo de doenga ou obito,
se faz necessdrio suspendé-lo ou encerra-lo. O centro de Radiologia possui um banco de
dados de tomografia computadorizada de feixe cénico com exames realizados desde

Prédio da Reitoria - Terre - Campus |l - CEP-74001-970 - Goiania-GO - Fones: 0 XX62 3521-1076 - Fax:3521-1163
Homepage: www.prppg.ufg.br - E_mail: prppg@prppg.ufg.br
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2007 até o presente momento. O responsavel pela instituigdo autoriza o uso do banco
de imagens que serd utilizado neste projeto. Os dados coletados serfio utilizados
exclusivamente para os fins previstos neste projeto e publicar-se-a os resultados sejam
eles favoraveis ou néo.

-Critérios de Inclusio e exclusfo: Inclusdo: individuos saudaveis. md oclusdo Classe I
de Angle, apinhamento leve a moderado, auséncia de carie ¢ periodontites marginais e
apicais. Os fatores de exclusdo do estudo envolverdo pacientes gestantes, com
problemas sistémicos, que sofreram injuria dental traumatica ou com histérico de
tratamento ortodontico.

- Garantia da Privacidade e Confidencialidade: A pesquisa sera realizada sem conter
qualquer indicador da identidade do participante, garantindo plenamente o sigilo quanto
a sua privacidade e confidencialidade. Os dados serdio armazenados pelo pesquisador
responsdvel no periodo de cinco anos.

- Cronograma: Adequado

- Orcamento — Este projeto de pesquisa esta vinculado ao Programa de Ciéncias da
Satde da Faculdade de Medicina da UFG e conta com o apoio de fomento da CAPES-
Coordenagio de Aperfeicoamento de Pessoal de Nivel Superior nimero 711410.

- Avalia¢do de riscos e beneficios: Relatam que nfio apresenta riscos para os sujeitos
envolvidos, pois se trata de uma amostra de um banco de dados secundarios onde as
imagens foram obticas no periodo de 2009 e 2010. O projeto auxiliard no diagndstico,
planejamento terapéutico e prognostico das alteragdes dentdrias e esqueléticas da face.

- Anilise da metodologia e sua adequagfio aos objetivos da pesquisa: A metodologia
encontra-se adequada. '

- Verificagdo das condi¢des para realizagdo da pesquisa. Os curriculos dos
pesquisadores sdo compativeis com a pesquisa proposta e as condi¢des sdo adequadas.

IV — Termo de Consentimento Livre e Esclarecido
Esta pesquise desenvolver-se-a em base de cados secundarios ndo aplicar-se-a o
TCLE.

VI - Parecer do CEP:

Protocolo “APROVADO”

Prédio da Reitoria - Térrec - Campus |l - CEP-74001-970 - Goiania-GO - Fones: 0 XX62 3521-1076 - Fax:3521-1163
Homepage: www.prppg.ufq.br - E_mail: prppg@prppg.ufg.br
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VI — Data da reunifio: 31 de outubro de 2011

Assinatura do(a) relator(a):

Assinatura do(a) Coordenador(a)/ CEP/UFG:

Predio da Reitoria - Térreo - Campus || - CEP-74001-970 - Goiania-GO - Fones: 0 XX62 3521-1076 - Fax:3521-1163 74
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Anexo 2. Publicacdes no biénio 2010/2011

1.

DECURCIO D.A.; BUENO, M.R.; ALENCAR, A.H.G.; PORTO, O.C.L;
AZEVEDO, B.C.; ESTRELA, C. Effect of root canal materials on
dimensions of cone beam computed tomography images. J Aplied of Oral
Sciences 2012; 20(2): 260-7.

ESTRELA, C.; BUENO, M. R. ; SILVA, Julio Almeida ; Porto, Olavo Cesar
Lyra ; Leles, C.R. ; Azevedo, Bruno Correa . Effect of intracanal posts on
dimensions of cone beam computed tomography images of
endodontically treated teeth. Dental Press Endodontics, v. 1, p. 28-36,
2011.

ESTRELA, C.; DECURCIO, D. A. ; SILVA, J. A. ; Porto, OCL ; ALENCAR,
A. H. G.; ESTRELA, C. R. A.. Caracterizagcdo da imagem do canal
radicular preenchido com hidréxido de calcio na tomografia
computadorizada de feixe cdnico. ROBRAC (Goiania. Impresso), v. 20, p.
92-96, 2011.

ESTRELA, C.; VALLADARES NETO, J.;BUENO, M. R.; GUEDES,
Orlando Aguirre ; Porto, Olavo César Lyra ; PECORA, Jesus Djalma.
Linear measurements of human permanent dental development stages
using Cone-Beam Computed Tomography: a preliminary study. Dental
Press Journal of Orthodontics, v. 15, p. 44-78, 2010.

ESTRELA, C;BUENO, M. R. ; SILVA, Julio Alimeida ; Porto, Olavo Cesar
Lyra ; Leles, C.R.; Azevedo, Bruno Correa . Effect of intracanal posts on
dimensions of cone beam computed tomography images of
endodontically treated teeth. Dental Press Endodontics, v. 1, p. 28-36,
2011.

ESTRELA, CARLOS ; BUENO, MIKE REIS ; PORTO, OLAVO CESAR
LYRA; RODRIGUES, CLEOMAR DONIZETH ;PECORA, JESUS
DJALMA . Influence of intracanal post on apical periodontitis identified by
cone-beam computed tomography. Brazilian Dental Journal (Impresso),
v. 20, p. 370-375, 2009.
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7. GUEDES, Orlando Aguirre ; Rabelo, L.E.G. ; Porto, OCL ; ALENCAR, A.
H. G.; ESTRELA, C. . Avaliacdo radiografica da posicdo e forma do
forame mentual em uma subpopulagdo Brasileira. ROBRAC (Goiania.
Impresso), v. 20, p. 160-165, 2011.

8. VALLADARES-NETO, J.; ESTRELA, C. ;BUENO, M. R.; GUEDES,
Orlando Aguirre ; Porto, Olavo Cesar Lyra ; PECORA, Jesus Djalma.
Mandibular condyle dimensional changes in subjects from 3 to 20 years
of age using Cone-Beam Computed Tomography: a preliminary study.
Dental Press Journal of Orthodontics, v. 15, p. 172-181, 2010.
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Anexo 3 . Normas de publicacao do periédico

1. INFORMATION FOR AUTHORS

1.1. OPEN ACCESS OPTION FOR AUTHORS

Open Access

Please read these instructions carefully and follow them strictly to
ensure that the review and publication of your paper is as efficient
and quick as possible. The Editors reserve the right to return
manuscripts that are not in accordance with these instructions. Papers
are accepted on the understanding that they have not been and will
not be published elsewhere, and they are subject to editorial revision.
All papers submitted for publication in the European Journal of
Orthodontics are subject to assessment by independent referees in a
double blind review process, in which neither the authors’ nor the
reviewers'’ identity is revealed.

Researchers should resist slicing studies into small pieces to produce
the minimum amount of publishable data. They are encouraged to
include data that improves the paper as a whole and forms a well-
rounded piece of work.

All material to be considered for publication in the European Journal of
Orthodontics should be submitted in electronic form via the

journal's online submission web site. Please prepare your submission
in accordance with the instructions below.

1.2. CORRESPONDENCE

All correspondence relating to publication in the journal should be
addressed to

Professor David Rice, Editor
The editorial team is open to constructive criticism and suggestions.

1.3. SCOPE

The European Journal of Orthodontics publishes papers of excellence
on all aspects of orthodontics including craniofacial development and
growth. The emphasis of the journal is on full research papers.
Succinct and carefully prepared papers are favoured in terms of
impact as well as readability.
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1.4. AUTHORSHIP

All persons desighated as authors should qualify for authorship. The
order of authorship should be a joint decision of the co-authors. Each
author should have participated sufficiently in the work to take public
responsibility for the content. Authorship credit should be based on
substantial contribution to conception and design, execution, or
analysis and interpretation of data. All authors should be involved in
drafting the article or revising it critically for important intellectual
content, must have read and approved the final version of the
manuscript and approve of its submission to this journal. An email
confirming submission of a manuscript is sent to all authors. Any
change in authorship following initial submission would have to be
agreed by all authors as would any change in the order of authors.

1.5. PREPARATION AND SUBMISSION OF MANUSCRIPTS

Submission of a paper implies that it reports unpublished work and
that it is not under consideration for publication elsewhere.
Plagiarism, including duplicate publication of the author’s own work, in
whole or in part without proper citation is not tolerated by the journal.
Submitted manuscripts will be screened with iThenticate software, as
part of the CrossCheck initiative to detect and prevent plagiarism.
More information about CrossCheck can be found here.

If previously published tables, illustrations or more than 200 words of
text are to be included, then the copyright holder's permission must
be obtained. Copies of any such permission letters should be included
with the manuscript. Manuscripts should be submitted to the editors
via the journal's online submission web sitewhere the authors will be
taken through the process step by step. The total size of files
uploaded cannot exceed 100MB.

The manuscript text should be submitted in 2 files. The first should
bear the names of all authors and their affiliations (no qualifications).
A short running title is required when the full title of the paper
exceeds 45 letters. The full 'Address for correspondence’, including
email address, should also appear in this document. The second file
should contain the main body of the text without the authors’ nhames
or affiliations so that the identity of the authors is not disclosed to the
referees. Following the title, the text then begins with a Summary
(not more than 250 words, except for Randomized controlled trials
and Systematic reviews, which have a 300 word limit) followed, where
appropriate, by an Introduction, Materials (or Subjects) and Methods,
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Results, Discussion, Acknowledgement(s), References and Figure
Legends.

The Summary should be in a structured format, and be
comprehensible to readers before they have read the paper. It should
introduce concisely the subject and aim of the study, highlight the key
findings and conclusion and state the importance of the work. It
should not contain references. Appropriate subtitles for the Summary
include Background/Objectives, Materials/Methods, Results,
Limitations, Conclusions/Implications.

.doc, .docx or .rtf format are acceptable. Please note concise, well
structured and coherent manuscripts are preferred. These would
ideally be between 3500 and 5000 words, including figure legends and
references, although longer articles can be accepted at the editors’
discretion.

1.6. LANGUAGE

Manuscripts should be in British English. The text should be organised
logically, read well and be concise. Particularly if English is not the
authors’ first language, the manuscript may well benefit from
language editing. This should be done before submission. This is not a
mandatory step, but may help to ensure that the academic content of
the paper is fully understood by journal editors and reviewers.
Language editing does not guarantee that the manuscript will be
accepted for publication. For information about one such service
please click here. There are other specialist language editing
companies that offer similar services and these may also be used.
Authors are liable for all costs associated with such services. Please
remember that authors are responsible for an article’s content,
including the quality of the language.

1.7. REFERENCES

The accuracy of references is the responsibility of the author.
References in the text should be quoted by the author's name(s) and
the year of publication. In the case of two authors both names should
be stated. If there are more than two authors only the first author
plus et al., is used. Personal communications (J. Jones, personal
communication) must be authorized in writing by those involved, and
unpublished data should be cited in the text as (unpublished data).
References to manuscripts submitted, but not yet accepted, should be
cited in the text as (B. Jones and L. Smith, manuscript in preparation)
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and should not be included in the list of references. Citations of
submitted manuscripts should include all authors involved.

1.8. REFERENCE LIST

All references should be in alphabetical order of author's names.
References to papers should include authors' surnames and initials,
year of publication, full title of paper, journal name in full, volume
number, first and last page numbers and be punctuated as in the
examples shown below.

Vardimon A D, Graber T M, Voss L R 1989 Stability of magnetic versus
mechanical palatal expansion. European Journal of Orthodontics 11:
107-115

References to books are given as follows:

Moorrees C F A 1959 The dentition of the growing child. Harvard
University Press. Cambridge

Solow B, Greve E 1979 Craniocervical angulation and nasal
respiratory resistance. In: McNamara J A (ed.) Nasorespiratory
function and cranial growth. Monograph No. 9, Craniofacial Growth
Series, Center for Human Growth and Development, University of
Michigan, Ann Arbor, pp. 6-54

For references with more than 10 authors, the first 10 authors should
be listed, followed by et al.

1.9. ILLUSTRATIONS

All illustrations including tables should be cited consecutively in the
text. Figures should be saved as separate high-resolution image files
without their captions (captions should be included with the text of
the article). Minimum resolutions are 300 d.p.i. for colour or tone
images, and 600 d.p.i. for line drawings. The preferred format is TIFF,
but EPS and JPEG formats can also be used. Colour figures should be
supplied in CMYK not RGB colours. Font-related problems can be
avoided by using standard fonts such as Times Roman and Helvetica.
Wherever possible, figures should be submitted in their desired final
size, to fit the width of a single column of text (76 mm) or a double
column of text (160 mm), and to a maximum height of 160 mm,
thereby allowing space for the figure caption. Any lettering should be
approximately 2 mm in height and should be in proportion to the
overall dimensions of the figure.

Photographs should be of sufficiently high quality with respect to
detail, contrast and fineness of grain to withstand the inevitable loss
of contrast and detail inherent in the printing process. Line drawings
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should have clear and sharp lines that are a minimum of 1 point in
thickness. Shading used on line drawings should be clear and
distinctive; shades of grey will not reproduce well and small patches
of white on an otherwise black background are likely to be lost on
reproduction. Symbols used in figures should be limited to standard
open and closed symbols (circles, squares, triangles and diamonds).
Symbols cannot be generated in the legend and should be described
rather than indicated by a symbol. Figures and legends should be
intelligible without reading the text of the manuscript. Photographs of
people must be accompanied by a written consent. Failure to do so
will result in the blacking out of the eyes to avoid recognition. Please
note that it is not sufficient to use microscope images/slides at a
different magnification and allege that they are different images.

1.10. SUPPLEMENTARY MATERIAL

Only directly relevant experimental data should be included in the full
text of manuscripts. Supporting data should be submitted for review
as supplementary material, in a separate file from the manuscript, for
publication on-line only. Supplementary Material can be published in
these formats: .txt, .html, .htm, .jpg, .jpeg, .gif, .mov, .mpg, .avi,
.pdf, .xls, .doc, .rtf, .tif.

1.11. ABBREVIATIONS AND UNITS

All measurements should be expressed in S.I. units except blood
pressure which will continue to be expressed in mm Hg.

1.12. NOMENCLATURE

Gene names should be in italic type. Protein products should not be
italicised. Human genes and loci should be in upper case and Arabic
numerals. Nomenclature should be in accordance with established
conventions.

For further information please see: Drosophila:
http://flybase.bio.indiana.edu/docs/nomenclature/lk/nomenclature.ht
ml, Human: http://www.genenames.org/, Mouse:
http://www.informatics.jax.org/mgihome/nomen/index.shtmil,
Zebrafish: http://zfin.org/zf_info/nomen.html

1.13. FUNDING

Details of all funding sources for the work in question should be given
in @ separate section entitled 'Funding'. This should appear before the
'Acknowledgements' section.
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The following rules should be followed:
. The sentence should begin: ‘This work was supported by ...’

. The full official funding agency name should be given, i.e. ‘the
National Cancer Institute at the National Institutes of Health’ or
simply ‘National Institutes of Health' not ‘NCI’ (one of the 27
subinstitutions) or *‘NCI at NIH’ (full RIN-approved list of UK funding
agencies) . Grant numbers should be given in brackets as follows:
‘[grant number xxxx]’

. Multiple grant numbers should be separated by a comma as
follows: ‘[grant numbers xxxXx, yyyy]’

. Agencies should be separated by a semi-colon (plus ‘and’ before
the last funding agency)

. Where individuals need to be specified for certain sources of
funding the following text should be added after the relevant
agency or grant number 'to [author initials]'.

An example is given here: ‘This work was supported by the National
Institutes of Health [AA123456 to C.S., BB765432 to M.H.]; and the
Alcohol & Education Research Council [hfygr667789].’

Oxford Journals will deposit all NIH-funded articles in PubMed Central.
See Depositing articles in repositories — information for authors for
details. Authors must ensure that manuscripts are clearly indicated as
NIH-funded using the guidelines above.

1.14. SYSTEMATIC REVIEWS AND META-ANALYSES

Systematic reviews and meta-analysis submitted to the EJO are
screened for compliance of PRISMA (preferred reporting items for
systematic reviews and meta-analyses) guidelines. Therefore,
systematic reviews and meta-analyses should be prepared according
to PRISMA guidelines. See details here:www.prisma-
statement.org/index.htm. Please download the PRISMA checklist and
flow diagram and submit with your article. When submitting your
manuscript, click the appropriate box ‘systematic review’.

Summaries for systematic reviews and meta-analyses should be in a
structured format and should follow the PRISMA guidelines; when
applicable the summary should contain the following subtitles:
Background, Objectives, Search methods, Selection criteria, Data
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collection and analysis, Results, Conclusions. Summaries for
systematic reviews should not exceed 300 words.

1.15. RANDOMIZED CONTROLLED TRIALS

Randomized controlled trials should be prepared according to the
CONSORT (consolidated standards of reporting trials) guidelines. See
details here: www.consort-statement.org. Download the CONSORT
checklist and flow diagram and submit with your article. When
submitting your manuscript, click the appropriate box ‘RCT".

Summaries for RCTs should be in a structured format and should
follow CONSORT guidelineshttp://www.consort-
statement.org/extensions/data/abstracts/. The summary should
include information on Background, Objectives, Trial design, Methods
(Participants, Interventions, Objective, Outcome, Randomization,
Blinding), Results (Numbers randomized, Recruitment, Numbers
analysed, Outcome, Harms), Conclusions, Trial registration, Funding.
Examples of summaries for RCTs can be found on the CONSORT
website http://www.consort-
statement.org/extensions/data/abstracts/, as well as in Figure 3 of
Fleming PS, Buckley N, Seehra J, Polychronopoulou A, Pandis N. 2012
Reporting quality of abstracts of randomized controlled trials
published in leading orthodontic journals from 2006 to 2011.
American Journal of Orthodontics and Dentofacial Orthopedics 142:
451-458.

Summaries for RCTs should not exceed 300 words.

1.16. CLINICAL TRIALS REGISTRY

The EJO supports the registration of clinical trials in a clinical trials
registry such aswww.clinicaltrialsregister.eu/ or www.clinicaltrials.gov.
A list of national and international registries can be found

at en.wikipedia.org/wiki/Clinical trials registry. Clinical trials
registries usually provide an official catalogue for registering clinical
trials which can be accessed by the public free of charge. Clinical trials
registries usually provide information on the design of each trial, the
sponsor (company or institution), the therapy investigated and the
status of the trial. The registration number should be provided in the
manuscript methods section, although blocked out during the review
process to preserve anonymity of the authors to the reviewers.
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1.17. COMMENTARIES

Commentaries are short review reports about original articles
published in the EJO. Leading experts are asked to write
commentaries after the reviewers of the manuscript have highlighted
the high quality of the original article. Commentaries are reserved for
articles of particular merit. The original articles are thought to be
ground breaking, possibly seminal and are predicted to strongly
influence future developments. The commentary will be published
together with and will be linked to the original article.

A commentary is a short review of the paper and a short review of the
subject. It should state why the subject is important, what are the
important recent developments in the field, why the article is
noteworthy and give a perspective of where the article fits into the
field. Commentaries should have a punchy title and a very short
abstract (2-4 sentences). Commentaries should be a maximum 2
printed pages i.e. 500-1200 words and can include one figure (image,
schematic diagram or table). References should be kept to a
minimum. Commentaries should be submitted with 2-3 months so
that they can be published in a timely manner. Commentaries are
subject to peer review.

1.18. DISCUSSION OF PAPERS

Questions or criticisms concerning recently published papers may be
sent to the Editor through the on-line submission website online
submission web site. The Editor may refer them to the authors. The
readers' comments and authors' replies may subsequently be
published together. However, whether this correspondence is
published is the decision of editor(s). There is no other
correspondence section in the Journal.

1.19. PROOFS

Authors will receive a PDF file of the complete paper by email. In the
interest of speed, corrections must be returned within 48 hours. No
major changes are permissible at this stage and alterations should be
restricted to correction of typographical errors. Please check text and
figures very carefully. Corrections will not normally be re-printed
other than at the expense of the authors.
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1.20. OFFPRINTS

The corresponding authors will receive electronic access to their paper
free of charge. Additional printed offprints may be purchased using
the Oxford Journals Author Services site.

1.21. ETHICAL APPROVAL HUMAN AND ANIMAL
EXPERIMENTS

Attention is drawn to the Declaration of Helsinki and the Guiding
Principles in the Care and Use of Animals(DHEW Publication, NIH, 80-
23). Where applicable, ethical committee approval must have been
received and details of such approval included in the text. The editor
reserves the right not to accept papers unless adherence to the
principles embodied in these documents is apparent.

1.22. COPYRIGHT

It is a condition of publication in the Journal that authors grant an
exclusive licence to publish to the European Orthodontic Society. This
ensures that requests from third parties to reproduce articles are
handled efficiently and consistently and will also allow the article to be
as widely disseminated as possible. As part of the licence agreement,
Authors may use their own material in other publications provided
that the Journal is acknowledged as the original place of publication,
and Oxford University Press is notified in writing and in advance.

Authors are reminded that it is their responsibility to comply with
copyright laws. It is essential to ensure that no parts of the text or
the illustrations have or are due to appear in other journals, without
prior permission from the copyright holder.

Upon receipt of accepted manuscripts at Oxford Journals authors will
be invited to complete an online copyright licence to publish form.

Please note that by submitting an article for publication you confirm
that you are the corresponding/submitting author and that Oxford
University Press ("OUP") may retain your email address for the
purpose of communicating with you about the article. You agree to
notify OUP immediately if your details change. If your article is
accepted for publication OUP will contact you using the email address
you have used in the registration process. Please note that OUP does
not retain copies of rejected articles.
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1.23. SELF-ARCHIVING POLICY FROM OCTOBER 2005

For information about this journal's policy, please visit our Author
Self-Archiving policy page.

1.24. OPEN ACCESS OPTION FOR AUTHORS

European Journal of Orthodontics authors have the option to publish
their paper under the Oxford Open initiative; whereby, for a charge,
their paper will be made freely available online immediately upon
publication. After your manuscript is accepted the corresponding
author will be required to accept a mandatory licence to publish
agreement. As part of the licensing process you will be asked to
indicate whether or not you wish to pay for open access. If you do not
select the open access option, your paper will be published with
standard subscription-based access and you will not be charged.

If you choose the Open Access option you can pay the charges using
our Author Services site. This will enable you to pay online with a
credit/debit card, or request an invoice by email or post. Open access
charges can be viewed here in detail; discounted rates are available
for authors based in some developing countries (clickhere for a list of
qualifying countries). Please note that these charges are in addition to
any colour charges that may apply.

Orders from the UK will be subject to the current UK VAT charge. For
orders from the rest of the European Union, OUP will assume that the
service is provided for business purposes. Please provide a VAT
number for yourself or your institution and ensure you account for
your own local VAT correctly.
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