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RESUMO

Objetivo: Avaliar a distancia entre a jungdo amelocementaria e a crista 6ssea
alveolar pré e pos-tratamento ortodéntico por meio de Tomografia
Computadorizada de Feixe Conico (TCFC). Metodologia: Foram selecionadas,
de um banco de dados, imagens de TCFC odontoldgicas, prévias e posteriores
ao tratamento ortodontico, de 30 pacientes que apresentavam diagndstico de
ma oclusédo Classe | de Angle e apinhamento leve a moderado. A distancia
entre a juncdo amelocementaria a crista 0ssea alveolar das faces vestibular
(n=720) e palatina ou lingual (n=720) foi mensurada em 24 dentes de cada
paciente utilizando uma ferramenta especifica do software Xoran versao
3.1.62. A analise estatistica das medidas pré e pdés-tratamento ortodéntico foi
avaliada pelo teste de Wilcoxon e considerados significativos valores de p <
0,05. Resultados: O aumento da disténcia entre a jungdo amelocementaria e a
crista 0ssea alveolar pés-tratamento ortodéntico foi verificado em 822 (57%)
das 1440 faces avaliadas. A face vestibular do incisivo central inferior foi a que
apresentou maior frequéncia de aumento da distancia (75%) e a face palatina
do incisivo lateral superior a que apresentou menor (40%). Foi verificado que
das 1440 faces avaliadas previamente ao tratamento ortoddntico, 162 (11%)
apresentavam distancia entre a jungcdo amelocementaria e a crista d0ssea
alveolar superior a 2 mm (deiscéncia 6ssea alveolar), e das faces avaliadas
pos-tratamento ortodontico, 279 (19%). Conclusao: Pode-se concluir que
houve alteragdo da distancia da jungdo amelocementaria a crista Ossea
alveolar pos-tratamento ortodéntico; e frequéncia da distancia maior que 2 mm

pré-tratamento ortodontico foi de 11% e pds-tratamento ortoddntico de 19%.

Palavras-chave: Tomografia computadorizada de feixe conico; Perda 6ssea

Alveolar; Ortodontia.
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ABSTRACT

DISTANCE ASSESSING THE CEMENTOENAMEL JUNCTION TO CREST
ALVEOLAR BONE PRE AND POST-TREATMENT ORTHODONTIC

Objective: To evaluate the distance from the cementoenamel junction to pre
alveolar crest pre and post-orthodontic treatment through Cone Beam
Computed Tomography (CBCT). Methodology: We selected from a database
of previous dental CBCT image data and subsequent orthodontic treatment of
30 patients who were diagnosed with malocclusion Angle Class | and mild to
moderate crowding. The distance between the cementoenamel junction to bone
crest of the buccal (n = 720) and palatal or lingual (n = 720) was measured in
24 teeth for each patient using a software tool specific Xoran version 3.1.62
(Xoran Technologies, Ann Arbor, MI, USA). Statistical analysis of pre and post-
orthodontic treatment was assessed using the Wilcoxon test and significance
level of p <0.05. Results: It was observed that at least one tooth of each patient
had a face with increasing distance from the alveolar crest to orthodontic post-
treatment cementoenamel junction. This increase was observed in 822 (57%) of
the 1440 evaluated root faces. The buccal surface of lower central incisor
showed the highest frequency of increasing distance (75%) and the palatal
surface of maxillary lateral incisor presented the smallest (40%). It was found
that the 1440 root faces previously assessed orthodontic treatment, 162 (11%)
had distance from the cementoenamel junction to bone crest greater than 2 mm
(alveolar bone dehiscence), and orthodontic aftertreatment faces evaluated,
279 (19 %). Conclusion: It can be concluded that there was a change of the
distance from the junction amelocemetaria alveolar crest orthodontic post-
treatment; and distance greater than 2mm orthodontic pretreatment orthodontic
11% and 19% after treatment.

Keywords: Cone beam computed tomography; bone loss; orthodontics.
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1 INTRODUGAO

A regido entre a juncdo amelocementaria e a crista 6ssea alveolar é
composta pelo epitélio juncional e pela inser¢do conjuntiva, e considerada
como distancia bioldgica (Lindhe et al., 2003). Quando ocorre um aumento da
distancia entre a jungdo amelocementaria e a crista 6ssea alveolar pode ser
caracterizada uma deiscéncia 0ssea alveolar (Evangelista et al., 2010; Leung
et al., 2010; Enhos et al., 2012), sendo que Persson et al. (1998) e Baysal et al.
(2013) classificam como deiscéncia somente quando essa distancia é superior
a2mm.

A deiscéncia Ossea alveolar, como consequéncia da movimentagao
ortodontica, pode tanto ndo estar evidente clinicamente como apresentar-se
como extensa recessdo gengival com comprometimento estético e
sensibilidade dentaria (Hirschman, 1987; Yagci et al., 2012). Quanto mais
espesso 0 periodonto, menor a probabilidade de manifestagdo clinica das
alteragdes a nivel da crista 6ssea alveolar (Rees et al., 1971; Persson et al.,
1998; Yagci et al., 2012). O tamanho e a posi¢céo dos elementos dentarios bem
como a espessura 0ssea alveolar e a movimentagao ortodontica também s&o
fatores que podem influenciar no aparecimento da deiscéncia (Mulie & Hoeve,
1976; Reitan & Rygh, 1994; Wehrbein et al., 1996). Ainda, a diregcdo do
movimento, frequéncia e magnitude da for¢ca aplicada podem contribuir,
durante o tratamento ortodéntico, com a sua ocorréncia (Hirschman, 1987;
Persson et al., 1998; Fuhrmann, 2002; Evangelista et al., 2010; Yagci et al,,

2012).
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A morfologia das tabuas 6sseas vestibular, palatina ou lingual, segundo
diversos autores (Garib et al., 1973; Evangelista et al., 2010), deveria ser
determinada previamente ao tratamento ortoddntico, por meio de imagens
radiograficas, com o objetivo de um planejamento criterioso, para evitar o
aparecimento da deiscéncia 6ssea alveolar ou minimizar sua frequéncia.

A tomografia computadorizada de feixe cénico (TCFC) surgiu, no final da
década de 1990, como uma tecnologia adequada para avaliar as alteragdes
O0sseas marginais, sem sobreposicdo de estruturas anatébmicas, e com maior
precisdo quando comparada a radiografias bidimensionais (2D) (Wehrbein et
al., 1994; Scarfe et al., 2006; Misch et al., 2006; Kim et al., 2009; Nowzari et al.,
2012).

A TCFC, ainda, permite a visualizagcdo das faces vestibular, palatina ou
lingual dos dentes em alta resolugdo, com menor quantidade de radiagao e
custo, quando comparada a tomografia computadorizada convencional e
multislice (Persson et al., 1998; Kim et al., 2009; Evangelista et al., 2010;
Enhos et al., 2012; Yagci et al., 2012).

A alta demanda de tratamento ortoddntico em pacientes adolescentes e
adultos com comprometimento periodontal € um fator que tem estimulado
imensamente a investigacdo da condi¢cdo prévia do periodonto (Scarfe et al.,
2006; Misch et al., 2006). O diagnostico de deiscéncia 6ssea alveolar, anterior
ao tratamento ortoddéntico, € fundamental para o direcionamento do
planejamento, com objetivo de minimizar possiveis agravamentos devido a

movimentos de expanséo, retragdo e inclinagdo vestibulo-lingual dos dentes
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(Garib et al., 1973; Fuhrmann et al., 1995; Fuhrmann, 1996; Artun & Grobéty,
2001).

Consideradas as limitagbes dos exames radiograficos 2D para avaliagado
de deiscéncia éssea alveolar, a caréncia de estudos e a precisdo do
diagnostico tridimensional da TCFC, o objetivo do presente estudo foi avaliar a
distancia entre a jungdo amelocementaria e a crista 6ssea alveolar pré e pos-

tratamento ortodéntico em imagens de TCFC.
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2 MATERIAL E METODO

2.1 Selegao da amostra

Para delineamento da amostragem deste estudo, empregou-se a

(13 1]

. 2,52 S . . can . o
féormula: N = Ze—z onde “Z” significa intervalo de confianga, “S” desvio padréo

[T t]

e “e” erro absoluto. O tamanho da amostra foi definido com base nos dados do
estudo realizado por Yagci et al. (2012).

O calculo amostral foi definido com base em um estudo piloto, que
indicou a necessidade de aproximadamente 29 (n = 29,3) imagens de TCFC de
pacientes para estimar o valor das medidas da juncdo amelocementaria a
crista O0ssea alveolar, com 95% de confianga, erro maximo de 0,42 mm e
desvio padrao de 1,16 mm. Nesse estudo optou-se por uma amostra de
conveniéncia de 30 imagens de pacientes, consequentemente menor margem
de erro e maior confiabilidade dos resultados.

Os critérios de inclusdo foram: imagens de TCFC pré e pos-tratamento
ortodéntico de individuos com diagnostico de ma ocluséo Classe | de Angle
(1899) e apinhamento de leve a moderado. Foram excluidas do estudo
imagens tomograficas de pacientes com dentadura mista e decidua,
periodontite, evidéncia de traumatismo dentario, bruxismo e cirurgia
periodontal, auséncia dentaria e uso de aparelho ortopédico. O estudo foi
aprovado pelo Comité de Etica em Pesquisa Local (Plataforma Brasil,
Universidade Federal de Goids, Brasil, Processo n® 024439/2014).

Foram realizadas medidas da jungdo amelocementaria a crista 6ssea

alveolar, nas faces vestibular (n=720) e palatina ou lingual (n=720), em
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imagens de TCFC de dentes de 30 pacientes pré e pds-tratamento ortodéntico.
Foram mensuradas faces de incisivos centrais superiores e inferiores, incisivos
laterais superiores e inferiores, caninos superiores e inferiores, primeiros pre-
molares superiores e inferiores, segundos pré-molares superiores e inferiores e
primeiros molares superiores e inferiores. N&o foram incluidas imagens de

segundos e terceiros molares superiores e inferiores. Os registros
apresentavam tempo de tratamento de aproximadamente 22 meses com meta

de finalizagao segundo as seis chaves da oclusdo normal de Andrews.

2.2 Tipo de pesquisa

O estudo em questao foi quantitativo, retrospectivo, transversal e intra-
individual. Tratou-se de uma pesquisa que analisou dados quantitativos
referentes a distancia da jungdo amelocementaria a crista 0ssea alveolar em
imagens de dentes ndo submetidos e submetidos @ movimentagao ortoddntica.
As imagens foram selecionadas de um banco de dados de TCFC realizadas
pré e pos-tratamento ortodéntico em um mesmo individuo, o que caracterizou o

estudo transversal e intra-individual (Valladares et al., 2000).

2.3 Método de obtencao da imagem

O banco de dados foi obtido em clinica radiologica privada (Centro
Integrado de Radiologia Odontolégica - CIRO, Goiénia, Goias, Brasil) que faz o
uso do tomografo i-CAT (Imaging Sciences International, Hatfield, PA, EUA)
configurado para reconstrugdo volumétrica de 0,25 mm de voxel isométrico,

tensdo de tubo de 120 kVp, FOV 13 cm e corrente do tubo de 3,8 mA . O

17



banco de dados apresentava imagens tomograficas prévias (baseline) e
posteriores a tratamentos ortodonticos.

As imagens foram analisadas com o software Xoran versdo 3.1.62
(Xoran Technologies, Ann Arbor, MI, EUA), préprio do tomografo i-CAT em um
computador com sistema operacional Microsoft Windows® XP Professional

(Microsoft Corporation, Redmond, WA, EUA).

2.4 Método de mensuragao

Para a determinacdo do corte em que seria realizada a medida da
distancia da jungdo amelocementaria a crista 0ssea alveolar, previamente ao
tratamento ortoddntico, para incisivos centrais, laterais e caninos, superiores e
inferiores, foi selecionado o corte sagital onde era visualizado desde a borda
incisal/ponta de cuspide e o apice radicular, sendo tragada uma linha reta
denominada eixo dentario vertical (EDV) (Figura 1).

Para os dentes posteriores superiores e inferiores, foi selecionado o
corte coronal e para estabelecer o EDV de pré-molares unirradiculares,
convencionou-se como pontos de referéncia a ponta de cuspide vestibular e o
apice radicular, ja nos pré-molares birradiculares, padronizou-se a ponta de
cuspide vestibular e o apice da raiz vestibular. Na face vestibular de primeiro
molar superior, foi determinado o EDV da ponta de cuspide mesiovestibular ao
apice da raiz mesiovestibular, e para mensuracado da face palatina, utilizou-se
da ponta de cuspide palatina ao apice da raiz palatina. Nos molares inferiores
utilizou-se como pontos de referéncia ao apice da raiz mesial e ponta de

cuspide mesiovestibular para determinar o EDV (Figura 1).

18



Figura 1. (a) Corte sagital de TCFC de dente unirradicular; (b) corte coronal de pré-molar
superior birradicular, (c) de raiz vestibular de molar superior (d) de raiz palatina de molar
superior; (e) de raiz mesial de molar inferior; (linha vermelha=EDV).

Para a mensuragdo da distancia da juncdo amelocementaria a crista
O0ssea alveolar, os pontos de referéncia utilizados foram: jung&o
amelocementaria vestibular, palatina ou lingual; crista 6ssea alveolar vestibular,
palatina ou lingual. Para a determinagdo destes pontos de referéncia, foi
realizada a Navegacdo Axial Guiada (NAG) (Castro et al,, 2013), a qual
consiste na movimentagdo do cursor na reconstrucdo multiplanar sagital ou

coronal, orientado pela reconstrugdo multiplanar axial (Figura 2).
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Figura 2. Reconstrugdo multiplanar (a) axial, (b) sagital e (c) coronal utilizadas para a
navegacao axial guiada (NAG).
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Durante a NAG, por meio da movimentacdo da linha do corte axial no
corte coronal ou sagital, determinava-se o ponto da crista 6ssea alveolar, o
qual era confirmado no corte axial e marcado com o cursor. A seguir,
novamente com a movimentagdo da linha do corte axial era determinado o
ponto da jungdo amelocementaria, confirmado no corte axial e com auxilio da
ferramenta do software Xoran versao 3.1.62 (Xoran Technologies, Ann Arbor,
MI, EUA) era tragada uma reta vertical entre os dois pontos e a mensuragao
obtida (Figura 3). As medidas foram realizadas em milimetros por trés
examinadores, sendo dois especialistas em radiologia e um em periodontia,
previamente calibrados, e as mensuracgdes transcritas para uma tabela do

Microsoft Office Excel® versao 2010.

Figura 3. Corte sagital de TCFC de incisivo central superior: linha amarela = distancia de (a)
juncédo amelocementaria vestibular a (b) crista éssea alveolar vestibular, distancia de (c) juncéo
amelocementaria palatina a (d) crista 6ssea alveolar palatina; linha vermelha = EDV do (e)
apice radicular a (f) borda incisal.
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Quando a distancia da jungdo amelocementaria a crista éssea alveolar
apresentava-se menor ou igual a 2 mm nao era considerado defeito 6sseo
alveolar, ja quando esta distancia apresentava-se maior que 2 mm o defeito era
classificado como deiscéncia 6ssea alveolar (Baysal et al., 2013).

Todos estes procedimentos foram reproduzidos nas imagens de TCFC
pos-tratamento ortoddntico, utilizando-se cortes axial, sagital e coronal, com os

mesmos critérios previamente descritos.

2.5 Reprodutibilidade do método

Para a analise da reprodutibilidade do método foi selecionado
aleatoriamente 10% do total da amostra com medidas obtidas em dois tempos
diferentes com intervalo de um més (T1 e T2). A média e o desvio padrdo das
medidas pré (T1 e T2) e pds-tratamento ortodéntico (T1 e T2) foram obtidos e
transcritos para uma tabela do Microsoft Office Excel® versao 2010. A
diferenca estatistica entre os tempos foram avaliadas pelo teste de Wilcoxon e

considerados significativos valores de p < 0,05.

2.6 Analise estatistica

A normalidade dos dados foi avaliada pelo teste de Kolmogorov-
Smirnov. A anadlise estatistica entre as medidas pré e pods-tratamento
ortodontico, definindo o aumento da distédncia da jungdo amelocementaria a
crista 6éssea alveolar, foi avaliada pelo teste de Wilcoxon. Foram considerados
significativos valores de p < 0,05. Todas as analises estatisticas foram
realizadas com auxilio do programa SPSS (versédo 19.0; SPSS Inc. Chicago, IL,

EUA) e o nivel de significancia de 5%.
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3 RESULTADOS

O resultado da reprodutibilidade do método ndo indicou diferenga
estatisticamente significante entre T1 e T2 tanto para pré (p = 0,704) quanto
para pos-tratamento ortodéntico (p = 0,746).

Das 30 imagens de TCFC, um total de 1440 faces radiculares foi
avaliado, sendo 60 faces vestibulares e 60 faces palatinas ou linguais de cada
grupo dentario superior e inferior. Das imagens dos dentes avaliados, 11 eram
de pacientes do género masculino e 19 do feminino, com idade média de 13
anos (11 a 16 anos).

A analise da frequéncia absoluta ou percentual mostrou que das 1440
faces radiculares avaliadas poés-tratamento, 57% (822) apresentava aumento
da distancia da jungdo amelocementaria a crista 6ssea alveolar. A face
vestibular dos incisivos centrais inferiores foi a que apresentou maior
frequéncia de aumento da distancia da jungdo amelocementaria a crista dssea
alveolar (75%) enquanto a face palatina dos incisivos laterais superiores a de
menor (40%) (Tabela 1).

Foi verificado que das 1440 faces radiculares avaliadas prée-tratamento
ortodontico 162 (11%) apresentavam deiscéncia (distdncia da juncéo
amelocementaria a crista 6ssea alveolar maior que 2 mm) e pods-tratamento
ortoddntico 279 (19%). Previamente ao tratamento ortoddntico, as faces dos
dentes que apresentaram maior frequéncia de deiscéncia 6ssea alveolar foram
a vestibular de caninos superiores (38%) e inferiores (35%) e a lingual de

incisivos centrais inferiores (32%). Apos o tratamento ortoddntico, as faces
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mais afetadas com deiscéncia 6ssea alveolar foram vestibular de canino

superior (60%) e face lingual incisivo central inferior (55%) (Tabela 2).

A média e o desvio padrdo das medidas pré e pds-tratamento

ortodontico da distancia da crista 6ssea alveolar a jungdo amelocementaria foi

estatisticamente significante (p < 0,05) nas faces dos grupos dentarios

descritos na Tabela 3.

Tabela 1. Frequéncia absoluta e percentual do aumento da distancia entre a juncgéo

amelocementaria e a crista 6ssea alveolar.

o Aumento
Grupo Dentario Face
f(a) (%)
o ) ] Vestibular 60 27 45%
Incisivos centrais superiores -
Palatina 60 26 43%
o ] ) Vestibular 60 39 65%
Incisivos laterais superiores -
Palatina 60 24 40%
Cani ) Vestibular 60 42 70%
aninos superiores
P Palatina 60 32 53%
o ) Vestibular 60 39 65%
Primeiros premolares superiores
Palatina 60 27 45%
) Vestibular 60 33 55%
Segundos premolares superiores
Palatina 60 26 43%
Primei | . Vestibular 60 26 43%
rimeiros molares superiores
P Palatina 60 37 62%
o o ) Vestibular 60 45 75%
Incisivos centrais inferiores -
Lingual 60 43 72%
Incisi laterais inferi Vestibular 60 39 65%
ncisivos laterais inferiores
Lingual 60 37 62%
) ) ) Vestibular 60 35 58%
Caninos inferiores -
Lingual 60 35 58%
o ) ) Vestibular 60 39 65%
Primeiros premolares inferiores
Lingual 60 30 50%
) . Vestibular 60 41 68%
Segundos premolares inferiores
Lingual 60 30 50%
o ) ) Vestibular 60 37 62%
Primeiros molares inferiores -
Lingual 60 33 55%
Total 1440 822 57%
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Tabela 2. Frequéncia absoluta e percentual da distdncia maior que 2 mm da jungéo

amelocementaria a crista 6ssea alveolar pré e pés-tratamento ortodéntico

Distancia
- > 2mm
Grupo Dentario Face n ) W%  f@) (%)
Pré Pré Pés Pos
Incisi trai ) Vestibular 60 6 10% 7 12%
ncisivos centrais superiores
P Palatina 60 1 2% 0 0%
Incisi laterai i Vestibular 60 3 5% 25 42%
ncisivos laterais superiores
“s P Palatina 60 2 3% 1 2%
Cani i Vestibular 60 23 38% 36 60%
aninos superiores
P Palatina 60 2 3% 3 5%
o ) Vestibular 60 5 8% 14 23%
Primeiros premolares superiores
Palatina 60 7 12% 6 10%
i Vestibular 60 1 2% 1 2%
Segundos premolares superiores
Palatina 60 3 5% 0 0%
Primei | . Vestibular 60 5 8% 11 18%
rimeiros molares superiores
P Palatina 60 3 5% 8 13%
Incisi trais inferi Vestibular 60 8 13% 22 37%
ncisivos centrais inferiores
Lingual 60 19 32% 33 55%
Incisi laterais inferi Vestibular 60 12 20% 19 32%
ncisivos laterais inferiores
Lingual 60 3 5% 14 23%
Cani inferi Vestibular 60 21 35% 29 48%
aninos inferiores
Lingual 60 4 7% 9 15%
o ) ) Vestibular 60 8 13% 17 28%
Primeiros premolares inferiores
Lingual 60 12 20% 9 15%
) ) Vestibular 60 4 7% 4 7%
Segundos premolares inferiores
Lingual 60 1 2% 0 0%
Primei | i feri Vestibular 60 3 5% 3 5%
rimeiros molares inferiores
Lingual 60 6 10% 8 13%
Total 1440 162 1% 279 19%
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Tabela 3. Média e desvio padrdo das medidas pré e pds-tratamento tratamento ortodéntico .

Pré Pés
Grupo Dentario Face n p
X + dp X + dp

Incisivos centrais Vestibular 60 1,56 + 0,51 1,71 + 0,54 0,019
superiores Palatna 60 1,08 + 037 115 + 0,47 0,172
Incisivos laterais  Vestibular 60 1,58 + 055 195 + 087  0,000*
superiores Palatna 60 1,12 + 051 1,12 + 0,46 0,661
Caninos superiores Vestibular 60 214 + 1,19 265 + 135  0,000"
Palatina 60 1,04 + 046 128 + 0,51 0,001

Primeiros premolares  Vestibular 60 152 + 121 170 + 073 0,001
superiores Palatna 60 1,33 + 059 1,39 + 054 0,379
Segundos Vestibular 60 0,89 + 047 1,08 + 048 0,068
Zruepn;ﬁl;lrr:s Palatina 60 1,08 + 044 1,12 + 043 0,561
Primeiros molares Vestibular 60 143 + 1,16 160 + 1,17 0,068
superiores Palatna 60 1,27 + 076 154 + 0,62  0,000*
Incisivos centrais  Vestbular 60 172 + 098 228 + 1,56  0,000*
inferiores Lingual 60 1,81 + 060 246 + 1,70  0,000*
Incisivos laterais  Vestbular 60 177 + 138 216 + 1,37  0,000*
inferiores Lingual 60 145 + 050 1,83 + 0,89 0,000
Caninos inferiopes_eStoUIar 60 207 + 136 276 + 197 0,001
Lingual 60 1,23 + 056 149 + 0,81 0,031

Primeiros premolares  Vestibular 60 163 + 130 205 + 148  0,004*
inferiores Lingual 60 1,44 + 051 149 + 0,51 0,434
Segundos Vestibular 60 1,13 + 1,07 140 + 1,02  0,004*
premolares inferiores | jngual 60 1,20 + 044 128 + 045 0,222
Primeiros molares ~ Vestibular 60 0,88 + 053 120 + 079  0,003*
inferiores Lingual 60 1,38 + 053 155 + 058 0,067

X: média. dp: desvio padrdo. p < 0,05.
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4 DISCUSSAO

A elevada definigao e sensibilidade das imagens de TCFC possibilitam a
visualizagdo das corticais 0sseas vestibulares e palatina ou lingual dos dentes
sem sobreposi¢ao, de modo a revelar o aumento da jungcdo amelocementaria a
crista 0ssea alveolar decorrentes da movimentacao ortodontica (Fuhrmann et
al., 1995; Fuhrmann, 1996; Fuhrmann, 2002).

No presente estudo, apos o tratamento ortoddéntico, foi verificado
aumento da distancia entre a juncdo amelocementaria e a crista 6ssea alveolar
em 57% do total da amostra, com maior frequéncia nas faces vestibular (75%)
e lingual (72%) do incisivo central inferior. Resultados proximos aos do estudo
de Lund et al. (2012), os quais apresentaram-se com frequéncia de 85% e
68%, respectivamente.

A face vestibular dos caninos inferiores foi a que apresentou, o maior
aumento entre a distancia da jungdo amelocemetaria e a crista 0ssea alveolar
(p<0,05) pré-tratamento (X =2,07 mm) e pos-tratamento (X=2,76 mm).
Resultados do estudo de Garib et al. (1973) revelaram uma média de 2,40 mm
nas faces vestibular e lingual de dentes inferiores com tratamento ortodéntico,
concluindo que a morfologia do osso alveolar € um fator limitante para
movimentagédo ortoddntica. Estes resultados sao justificados em estudos que
tém revelado deiscéncias na vestibular dos dentes anteroinferiores,
principalmente pelo fato dessas superficies apresentarem corticais mais
delgadas com menor quantidade de osso medular (Fuhrmann et al., 1995;
Larato & Calif, 1970; Ising et al., 2012; Ozmeric et al., 2008; Rupprecht et al.,

2001).
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A relacdo entre tratamento ortodbéntico e alteracdo da distancia da
juncdo amelocementaria a crista 0ssea alveolar tem sido amplamente estudada
(Garib et al., 1973; Kim et al., 2009; Evangelista et al., 2010; Leung et al., 2010;
Enhos et al.,, 2012; Yagci et al., 2012; Baysal et al., 2013), entretanto, as
diferentes técnicas ortodénticas utilizadas, os varios critérios de avaliagcao
radiografica aplicados e os diversos meétodos de diagndstico por imagem
empregados tém dificultado a comparacéo dos resultados.

Estudos em cadaveres evidenciaram que defeitos ésseos alveolares nas
faces vestibular, palatina ou lingual n&o puderam ser visualizados em
radiografias periapicais (Misch et al., 2006; Ising et al., 2012; Enhos et al.,
2012). Em 1996, Fuhrmann verificou que a tomografia computadorizada era o
unico meio de diagnostico por imagem que permitia a avaliagdo quantitativa
tridimensional das tabuas désseas vestibular, palatina ou lingual para avaliagéo
de deiscéncias Osseas artificiais em maxilares de cadaveres. Em 2010,
comprovou-se a acuracia da TCFC para o diagnostico e analise quantitativa do
nivel da crista 6ssea alveolar vestibular, palatina ou lingual (Leung et al., 2010).

A frequéncia de deiscéncia 6ssea alveolar em individuos submetidos ou
nao ao tratamento ortodéntico € um dado importante que tem demonstrado que
apesar da deiscéncia ser um achado comum em pacientes Classe | de Angle,
nem sempre esta relacionado a movimentagao ortoddntica (Evangelista et al.,
2010).

No presente estudo, 11% das medidas realizadas em imagens de TCFC
pré-tratamento ortodéntico, apresentavam valores maiores que 2 mm da

distancia da jungcdo amelocementaria a crista 6ssea alveolar, caracterizando
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deiscéncia Ossea alveolar. Estes resultados mostraram-se inferiores aos de
Evangelista et al. (2010) que avaliaram imagens de TCFC de 79 pacientes
adultos (>18 anos) Classe | e Il, sem tratamento ortodéntico, e verificaram
presenca de deiscéncia o0ssea alveolar (>2 mm) em 51,09% da amostra. A
discrepancia entre os valores obtidos justifica-se, pela diferenga no numero,
tipo de amostra e idade dos pacientes.

Quando utilizado exames de TCFC, o voxel é importante para avaliagao
da distancia da jungdo amelocementaria a crista 60ssea alveolar. Quanto menor
0 voxel, menor a espessura da cortical 6ssea detectada e maior a resolugcido da
imagem. Essas caracteristicas permitem obter resultado mais confiavel,
embora o paciente seja exposto a maior quantidade de radiagao ionizante
(Larato & Calif, 1970; Fuhrmann et al., 1995). No presente estudo, o voxel
utilizado foi de 0,25 mm. Nesse caso, corticais 0sseas com espessura abaixo
de 0,25 mm, embora presentes, podem n&o ter sido visualizadas (Evangelista
et al., 2010; Enhos et al., 2012; Ising et al., 2012; Lund et al., 2012). Essa foi
uma limitacdo do estudo, possibilitando aumentar o percentual de deiscéncia
ossea alveolar sem que a mesma tenha ocorrido (falso-positivo).

No presente estudo, 19% das medidas realizadas em imagens de TCFC
pos-tratamento ortoddntico, apresentavam valores maiores que 2 mm da
distancia da juncdo amelocementaria a crista 0ssea alveolar, sendo a face
vestibular de canino superior e lingual de incisivo central inferior as que
apresentaram a maior frequéncia de deiscéncia 0ssea alveolar. Este resultado
esta de acordo com estudo prévio de Yagci et al. (2012), que verificaram alta

frequéncia de deiscéncia 6ssea alveolar na regido dos incisivos centrais
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inferiores (27,92%), independentemente da classificacdo da ma oclusédo, e
atribuiram o aumento da deiscéncia Ossea alveolar nessa regido a fina
espessura da cortical 6ssea alveolar, e as compensacgdes nas inclinacdes
dentarias em paciente classe Il de Angle.

Por outro lado, Evangelista et al. (2010) verificaram que segundos
molares inferiores (5,38%) e Lund et al. (2012) verificaram que caninos
superiores (4,2%) apresentaram menor frequéncia de deiscéncia Ossea
alveolar, o que difere do resultado obtido no presente estudo que indicou a face
palatina do incisivo central superior (2%), a face vestibular do segundo pré-
molar superior (2%), com percentual menor de deiscéncia 0ssea alveolar pré-
tratamento ortoddntico e a face palatina de incisivo central superior (0%), face
palatina de segundo pré-molar superior (0%) e face lingual de segundo pré-
molar inferior (0%), pos-tratamento. Os resultados discordantes podem ter sido
devido a amostra, pois no presente estudo n&do foram avaliados segundos
molares inferiores, e o tipo de tratamento ortoddntico o qual os pacientes foram
submetidos.

A relevancia clinica de achados sobre deiscéncia Ossea alveolar
determinada pela movimentagcdo dentaria, tem direcionado planos de
tratamentos ortoddnticos evitando recessdes gengivais ou tornando-as mais
previsiveis. Estudos em pacientes com ma oclusado Classe Il afirmam que o
osso alveolar mandibular é mais delgado quando comparado ao de pacientes
com ma oclusao Classe | e Il, portanto, os movimentos ortodénticos vestibulo
lingual dos incisivos inferiores devem ser cuidadosamente planejados (Kim et

al., 2009; Yagci et al., 2012).
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Apesar dos exames de TCFC permitirem a analise de deiscéncia 6ssea
alveolar com maior precisdo e sem sobreposi¢cdes, sua indicacdo deve ser
baseada nas necessidades clinicas do paciente, considerando-se a relagao
risco/beneficio.

Recentemente, a ortodontia ampliou suas potencialidades de
diagnostico e capacidade de delinear um progndstico mais realista com a
introducdo da TCFC. As repercussbes da movimentacdo dentaria no osso
alveolar, evidenciadas por meio de TCFC, apontardo os limites da ortodontia
para que ndo ocorra o surgimento de deiscéncia O0ssea alveolar e como

consequéncia as recessodes gengivais.
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5. CONCLUSAO

Com base na metodologia empregada e nos resultados obtidos, pode-se
concluir que houve alteragdo da distancia da juncdo amelocementaria a crista
Ossea alveolar pds-tratamento ortodéntico, e a frequéncia da distancia maior
que 2 mm pré-tratamento ortoddntico foi de 11% e pods-tratamento ortoddntico,

de 19%.
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ABSTRACT

Objective: To evaluate the distance from the cementoenamel junction to
alveolar crest before and after orthodontic treatment using Cone Beam
Computed Tomography (CBCT). Methodology: We selected from a database
of previous dental CBCT image data and subsequent orthodontic treatment of
30 patients who were diagnosed with malocclusion Angle Class | and mild to
moderate crowding. The distance between the cementoenamel junction to bone
crest of the buccal (n = 720) and palatal or lingual (n = 720) was measured in
24 teeth for each patient using a software tool specific Xoran version 3.1.62.
Statistical analysis of pre and post-orthodontic treatment was assessed using
the Wilcoxon test and significance level of p <0.05. Results: It was observed
that at least one tooth of each patient had a face with increasing distance from
the alveolar crest to orthodontic post-treatment cementoenamel junction. This
increase was observed in 822 (57%) of the 1440 evaluated root faces. The
buccal surface of lower central incisor showed the highest frequency of
increasing distance (75%) and the buccal surface of maxillary central incisor
presented the smallest (40%). It was found that the 1440 root faces previously
assessed orthodontic treatment, 162 (11%) had increasing distance from the
cementoenamel junction to bone crest greater than 2 mm (alveolar bone
dehiscence), and orthodontic aftertreatment faces evaluated, 279 (19 %).
Conclusion: there was a change of the distance from the cementoenamel
junction alveolar crest orthodontic post-treatment; and increased distance
greater than 2 mm orthodontic pretreatment orthodontic 11% and 19% after

treatment.

Keywords: Cone beam computed tomography; bone loss; orthodontics.
(Colocar mais duas palavras chave)
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INTRODUCTION

The region between the cementoenamel junction to bone crest
composed of the junctional epithelium and the connective tissue attachment, is

considered as a biological distance. '

When an increasing distance from the
cementoenamel junction to bone crest can be characterized as alveolar bone
dehiscence, ?** and that Persson et al. (1998)° and Baysal et al. (2013)°
classify as dehiscence only when this distance is greater than 2 mm.

The alveolar bone dehiscence, as a result of orthodontic movement, both
can not be clinically evident as present as extensive gingival recession with
aesthetic commitment and tooth s.ensitivity.7'8 The thicker the periodontium, the
less likely clinical manifestation of changes in the level of the alveolar crest. >%°
The size and position of the teeth and the alveolar bone thickness and
orthodontic movement are also factors that can influence the onset of
dehiscence. '*'""2 still, the direction of movement, frequency and magnitude of
the applied force can contribute during orthodontic treatment, with its
occurrence. %7813

The morphology of the buccal bone plates, palate or tongue, according

to several authors, ™41

should be determined prior to orthodontic treatment, by
means of radiographic images, with the aim of careful planning to avoid the
appearance of alveolar bone dehiscence or minimize their frequency.

Cone Beam Computed tomography (CBCT) emerged in the late 1990s
as an appropriate technology to assess the marginal bone changes without
overlapping anatomical structures and greater accuracy when compared to two-
dimensional X-ray images (2D). '"°

The CBCT also allows viewing of the buccal, lingual or palatine teeth in
high resolution, with less radiation and cost compared to conventional
computed tomography and multislice. #5818

The high demand for orthodontic treatment in adult patients with
periodontal disease is a factor that has greatly stimulated research the
precondition of periodontal. '®'" The diagnosis of alveolar bone dehiscence

prior to orthodontic treatment, it is essential for directing the planning, in order to
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minimize possible worsening due to expansion movements, retraction and
buccolingual inclination of teeth. 19202122

Taking the limitations of 2D radiographs for evaluation of bone
dehiscence, the lack of studies and the accuracy of the diagnosis of three-
dimensional CBCT, the objective of this study was to evaluate the distance from
the cementoenamel junction to the alveolar crest pre and post-orthodontic

treatment in pictures CBCT.

MATERIAL AND METHODS

This was a retrospective study that evaluated the presence or absence
of alveolar bone dehiscence images of teeth undergoing orthodontic treatment.
The sample size calculation was defined based on a pilot study that indicated
the need for approximately 29 (n = 29.3) CBCT images of patients to estimate
the value of the measures of the cementoenamel junction to bone crest, with
95% confidence , maximum error of 0.42 mm and a standard deviation of 1.16
mm. In this study we chose a sample of 30 patient images, consequently
greater certainty and greater reliability of the results.

Inclusion criteria were: pre CBCT images and post-orthodontic treatment
of individuals diagnosed with malocclusion Class | Angle and mild to moderate
crowding. Were excluded CT images of patients with mixed dentition and
deciduous, periodontitis, evidence of traumatic dental injury and bruxism, dental
absence, use of orthopedic aids and temporomandibular dysfunction. The study
was approved by the Research Ethics Committee (Brazil Platform, Federal
University of Goias, Brazil, Case 024439/2014).

Joint measurements were performed cementoenamel the alveolar crest,
the buccal (n = 720) and palatal or lingual (n = 720) in CBCT images of teeth of
30 patients before and after orthodontic treatment. Faces of central upper and
lower incisors were measured, upper and lower lateral incisors, upper and lower
canines, upper and lower first premolars, upper second premolars and lower

and upper and lower first molars. Were not included images of second and third
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upper and lower molars. The records presented treatment time of approximately
22 months completed.

The images were selected from a CBCT database performed before and
after orthodontic treatment in the same individual, which characterized the
cross-sectional study and intra-individual.?® The database was obtained in
private radiology clinic (Center for Integrated Dental Radiology - CIRO, Goiania,
Goias, Brazil) which makes use of the i-CAT scanner (Imaging Sciences
International, Hatfield, PA, USA) configured for volumetric reconstruction 0.25
mm isometric voxel 120 kVp tube voltage, FOV of 13 cm and 3.8 mA tube
current. The database had previous tomographic images (baseline) and after
the orthodontic treatment.

The images were analyzed with version 3.1.62 software Xoran (Xoran
Technologies, Ann Arbor, MIl, USA), i-CAT scanner's own on a computer with
operating system Microsoft Windows XP Professional (Microsoft Corporation,
Redmond, WA, USA ).

For determining the cut to be held in the measurement of the distance
from the cementoenamel junction to bone crest, prior to orthodontic treatment
for central incisors and canines side, upper and lower, we selected the sagittal
section where it was viewed from the incisal edge / cusp tip and the root apex,
and drawn a straight line called vertical dental axis (VDA) (Figure 1).

For the upper and lower posterior teeth, we selected the coronal section
and to establish the VDA single-rooted premolars, it was agreed as reference
points the tip of the buccal cusp and root apex, since the premolars
birradiculares, standardized the tip of the buccal cusp and the apex of the
buccal root. In the buccal of the maxillary first molar face, it was determined the
VDA the cusp tip mesiovestibular the apex of the mesiobuccal root, and to
measure lingual, we used the tip of palatal cusp at the apex of the palatal root.
In molars was used as reference points the mesial root and tip of the
mesiobuccal cusp to determine the VDA (Figure 1).

To measure the distance from the cementoenamel junction to bone crest,
landmarks were: buccal cementoenamel junction, palate or tongue; buccal

alveolar crest, palate or tongue. For the determination of these landmarks, the
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Axial Guided Navigation was performed (AGN)26, which is the cursor movement
in the sagittal or coronal multiplanar reconstruction, driven axial multiplanar
reconstruction (Figure 2).

During the AGN, through the axial line drive in the coronal or sagittal
section, determined to the point of the alveolar crest, which was confirmed in
the axial section and marked with the cursor. Then again with the movement of
the axial line was given the point of the cementoenamel junction, confirmed the
axial and with the help of the software tool Xoran version 3.1.62 (Xoran
Technologies, Ann Arbor, MI, USA) was drawn one vertical line between the
two points and the measurement obtained (Figure 3). The measurements were
performed in millimeters by three examiners, two specialists in radiology and in
periodontics, calibrated, and measurements transcribed into a Microsoft Office
Excel 2010 version table.

When the distance from the cementoenamel junction to bone crest
showed up less than or equal to 2 mm was not considered alveolar bone defect,
since when this distance had to be greater than 2 mm defect was classified as
alveolar bone dehiscence.’

All these procedures were reproduced after the orthodontic treatment
CBCT images using axial, sagittal and coronal sections, with the same criteria
as previously described.

For the analysis of the method reproducibility was randomly selected 432
teeth of the total sample with measurements obtained at two different times with
an interval of one month (T1 and T2). The mean and standard deviation of the
pre measurements (T1 and T2) and orthodontic post-treatment (T1 and T2)
were obtained and transcribed into a table from Microsoft Office Excel version
2010. The statistical difference between the times were evaluated by the

Wilcoxon signed rank test and significance level of p <0.05.

Statistical Analysis
Data normality was assessed using the Kolmogorov-Smirnov test.
Statistical analysis between pre and post-orthodontic treatment, defining how

the increased distance from the cementoenamel junction to bone crest was
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evaluated using the Wilcoxon test. The significance level was p <0.05. All
statistical analyzes were performed with SPSS software (version 19.0; SPSS
Inc. Chicago, IL,EUA) and the level of significance of 5%.

RESULTS

The result of the method reproducibility indicated no statistically
significant difference between T1 and T2 for both pre (p = 0.704) and for post-
orthodontic treatment (p = 0.746).

Of the 30 CBCT images, a total of 1440 root faces was established as 60
facial and 60 palatine or lingual surfaces of each upper and lower dental group.
The images of the teeth examined, 11 were male and 19 female patients with a
mean age of 13.3 years.

The analysis of the absolute or percentage frequency of 1440 found that
evaluated root faces, 57% (822), post treatment, had increasing distance from
the cementoenamel junction to bone crest. The buccal aspect of the mandibular
central incisors showed the highest frequency of increasing distance from the
cementoenamel junction to bone crest (75%) while the buccal surface of the
maxillary central incisors the lowest (40%) (Table 1).

It was found that the 1440 root faces evaluated orthodontic pretreatment
162 (11%) presented leakage (increasing distance from the cementoenamel
junction to bone crest > 2 mm) and post-treatment orthodontic 279 (19%). Prior
to orthodontic treatment, the surfaces of the teeth that had a higher frequency
of alveolar bone dehiscence were vestibular upper and lower canines and the
lower central incisors lingual. After orthodontic treatment the most affected side
with alveolar bone dehiscence were vestibular maxillary canine (60%) and
lower central incisor lingual (55%) (Table 2).

The mean and standard deviation of the pre and post-treatment
orthodontic increasing distance from the alveolar bone crest cementoenamel
junction was statistically significant (p <0.05) in tooth faces of the groups
described in Table 3.
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DISCUSSION

Due to the high definition and sensitivity of CBCT images can be view of
the vestibular cortical bone of the palate and tongue or teeth without
overlapping, so as to reveal the cementoenamel junction increased alveolar
bone crest result of orthodontic movement. 302!

In this study, after orthodontic treatment, it was found increasing distance
from the cementoenamel junction to bone crest at 57% of the total sample,
most often on the buccal (75%) and lingual (72%) of the lower central incisor.
Similar results to the study of Lund et al. (2012)?”, which often show up 85%
and 68%, respectively.

The buccal aspect of the mandibular canines showed the, the largest
increase in average distance of amelocemetaria join the alveolar crest (p <0.05)
pretreatment (X = 2,07mm) and post-treatment (X = 2 , 76mm). Results of the
study Garib et al. (1973)" revealed a mean of 2.40 mm on the buccal and
palatal or lingual surfaces of some teeth, concluding that the morphology of the
alveolar bone is a limiting factor for orthodontic movement. These results are
substantiated in studies that have revealed the buccal dehiscence of
anteroinferiores teeth, mainly because these surfaces present thinner cortical
with less bone marrow. 2%:28:29:30.31

The relationship between orthodontic treatment and changing the
distance of the cementoenamel junction to bone crest has been widely studied,
234681418 however the different orthodontic techniques, the various criteria for
radiographic evaluation applied and the various methods of diagnostic imaging
employees have hampered the comparison of results.

Cadaver studies showed that alveolar bone defects on the buccal,
palatal or lingual surfaces could not be visualized in periapical radiographs.
41729 1n 1996, Fuhrmann found that CT was the only means of diagnostic
imaging that allowed the three-dimensional quantitative assessment of bone
buccal tablets, palatal or lingual for evaluation of artificial bone dehiscence in
jaws of corpses. In 2010, proved the high accuracy of CBCT for the diagnosis

and quantitative analysis of the level of the buccal bone crest, palate or tongue.*
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The frequency of alveolar bone dehiscence in individuals undergoing
orthodontic treatment or not is an important data which has shown that despite
the dehiscence be a common finding in patients Angle Class |, this is not
always related to orthodontic movement. 2

In this study, 11% of the measurements performed on CBCT orthodontic
pretreatment images, had values greater than 2 mm distance from the
cementoenamel junction to bone crest, featuring alveolar bone dehiscence.
These results were lower than Evangelista et al. (2010)? evaluating CBCT
images of 79 adult patients (> 18 years) Class |, without orthodontic treatment
and verified the presence of alveolar bone dehiscence (> 2 mm) at 51.09% of
the sample. The discrepancy between the values obtained is justified by the
difference in number, sample type and age.

When used CBCT examinations, the voxel is important for evaluation of
the distance from the cementoenamel junction to bone crest. The smaller voxel,
the lower the thickness of the cortical bone and the greater the detected image
resolution. These features allow more reliable results, although the patient the
greatest amount of ionizing radiation is exposed. 2% In this study, the voxel
used was 0.25 mm. In this case, cortical bone thickness below 0.25 mm,
although present, may not be displayed. *?"?° This was a limitation of the
study, allowing to increase the percentage of alveolar bone dehiscence without
it occurred (false-positive).

In this study, 19% of the measurements performed in orthodontic post-
treatment CBCT images, had values greater than 2 mm distance from the
cementoenamel junction to the alveolar bone crest and buccal surface of the
maxillary canine and central incisor lingual lower the tooth had the highest
frequency of alveolar bone dehiscence. This result is in agreement with
previous studies Yagci et al. (2012), who found a high frequency of alveolar
bone dehiscence in the region of the lower central incisors (27.92%), regardless
of malocclusion classification and attributed the increase in alveolar bone
dehiscence in this region to thinning of alveolar bone cortex, and compensation

in dental inclinations patient class Il malocclusion.
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Moreover, Evangelista et al. (2010)? Lund et al. (2012)*’ found that lower
second molars (5.38%) and canines (4.2%) had a lower frequency of alveolar
bone dehiscence, which differs from the result obtained in the present study
indicates that the lingual of maxillary central incisor ( 0%), cleft upper second
premolar face (0%) and lingual surface of lower second premolar (0%), with a
lower percentage of orthodontic post-treatment alveolar bone dehiscence. The
discordant results may have been due to sampling, as in the present study were
not assessed lower second molars, and the type of orthodontic treatment which
patients were submitted.

The clinical relevance of findings on alveolar bone dehiscence
determined by tooth movement, has directed orthodontic treatment plans
preventing gingival recessions or making them more predictable. Studies in
patients with Class Il malocclusion say the mandibular alveolar bone is thinner
when compared to patients with malocclusion Class | and Il, so the orthodontic
movements lingual vestibule of the lower incisors should be carefully planned.
8,18

Despite the CBCT scans allow the alveolar bone dehiscence analysis
more accurately and without overlaps, indications should be based on clinical
needs of the patient, considering the risk / benefit.

Recently, orthodontics expanded its diagnostic potential and ability to
outline a more realistic prognosis with the introduction of CBCT. The
repercussions of tooth movement in alveolar bone, evidenced by CBCT, will
point the limits of orthodontics so that there is the emergence of alveolar bone

dehiscence and as a result the gingival recession.
CONCLUSIONS

* The distance from cementoenamel junction to alveolar crest was
changed during the orthodontic treatment in adolescentes;

* Bone dehiscence was prevalent in 11% of the teeth before treatment and
increased to 19% in a non-extraction orthodontic treatment.
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Figure 1. (a) Sagittal section of single-rooted tooth CBCT; (b) coronal section birradicular

Superior premolar, (c) vestibular root molar (d) of palatal root of molar; (e) mesial root of
mandibular molar; (Red Line = EDV).

= (agial 174 7 640 [T00%]

Figure 2. multiplanar reconstruction (a) axial (b) and sagittal (c) used in the coronal axially
guided navigation (NAG).
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Figure 3. Sagittal section of CBCT maxillary central incisor: yellow line = distance (a) buccal
cementoenamel junction (b) buccal alveolar crest, distance (c) cleft cementoenamel junction to
(d) palatine bone crest; red line = EDV of (e) the root apex (f) incisal edge.

Table 1. Absolute frequency and percentage of increasing distance from the alveolar crest to

the cementoenamel junction.

INCREASE
DENTAL GROUP FACES
f(a) (%)
Buccal 60 27 45%
CENTRAL INCISOR (Maxilla)
Palatal 60 26 43%
) Buccal 60 39 65%
LATERAL INCISOR (Maxilla)
Palatal 60 24 40%
Buccal 60 42 70%
CANINE (Maxilla)
Palatal 60 32 53%
Buccal 60 39 65%
FIRST PREMOLAR (Maxilla)
Palatal 60 27 45%
. Buccal 60 33 55%
SECOND PREMOLAR (Maxilla)
Palatal 60 26 43%
i Buccal 60 26 43%
FIRST MOLAR (Maxilla)
Palatal 60 37 62%
Buccal 60 45 75%
CENTRAL INCISOR (Mandible) :
Lingual 60 43 72%
i Buccal 60 39 65%
LATERAL INCISOR (Mandible) :
Lingual 60 37 62%
Buccal 60 35 58%
CANINE (Mandible) :
Lingual 60 35 58%
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Buccal 60 39 65%
FIRST PREMOLAR (Mandible)
Lingual 60 30 50%
Buccal 60 41 68%
SECOND PREMOLAR (Mandible)
Lingual 60 30 50%
Buccal 60 37 62%
FIRST MOLAR (Mandible) :
Lingual 60 33 55%
TOTAL 1440 822 57%

Table 2. Absolute frequency and percentage of greater than 2 mm away from the junction

amelocemtaria pre alveolar crest and orthodontic post-treatment.

Distance
>2mm
DENTAL GROUP FACES 1~ oo fa %)
Pre Pre Post Post
) Buccal 60 6 10% 7 12%
CENTRAL INCISOR (Maxilla)
Palatal 60 1 2% 0 0%
) Buccal 60 3 5% 25 42%
LATERAL INCISOR (Maxilla)
Palatal 60 2 3% 1 2%
) Buccal 60 23 38% 36 60%
CANINE (Maxilla)
Palatal 60 2 3% 3 5%
i Buccal 60 5 8% 14 23%
FIRST PREMOLAR (Maxilla)
Palatal 60 7 12% 6 10%
. Buccal 60 1 2% 1 2%
SECOND PREMOLAR (Maxilla)
Palatal 60 3 5% 0 0%
) Buccal 60 5 8% 11 18%
FIRST MOLAR (Maxilla)
Palatal 60 3 5% 8 13%
CENTRAL INCISOR (Mandible) —occ@l ©0 8  13% 22  37%
ndible
(Mandible) Lingual 60 19 32% 33 55%
) Buccal 60 12 20% 19 32%
LATERAL INCISOR (Mandible) -
Lingual 60 3 5% 14 23%
. Buccal 60 21 35% 29 48%
CANINE (Mandible) -
Lingual 60 4 7% 9 15%
) Buccal 60 8 13% 17 28%
FIRST PREMOLAR (Mandible)
Lingual 60 12 20% 9 15%
SECOND PREMOLAR Buccal 60 4 7% 4 7%
(Mandible) Lingual 60 1 2% 0 0%
FIRST MOLAR (Mandibl Buccal 00 > >% > >%
(Mandible) Lingual 60 6 10% 8 13%
TOTAL 1440 162 11% 279 19%
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Table 3. Mean and standard deviation of the pre and post-treatment orthodontic treatment.

Pre Post
DENTAL GROUP FACES n p
X + dp X + dp

CENTRAL INCISOR Buccal 60 156 + 051 171 + 0.54 0.019
(Maxilla) Palatal 60 1.08 + 0.37 1.15 + 047 0.172
LATERAL INCISOR Buccal 60 158 + 055 195 + 0.87 0.000*
(Maxilla) Palatal 60 1.12 + 051 112 + 0.46 0.661
Buccal 60 214 + 119 265 + 1.35 0.000*

CANINE (Maxilla)
Palatal 60 1.04 + 046 128 + 0.51 0.001*
FIRST PREMOLAR Buccal 60 152 + 121 170 + 0.73 0.001*
(Maxilla) Palatal 60 1.33 + 059 139 + 0.4 0.379
SECOND PREMOLAR Buccal 60 089 + 047 108 + 0.48 0.068
(Maxilla) Palatal 60 1.08 + 044 112 + 043 0.561
Buccal 60 143 + 116 160 + 1.17 0.068

FIRST MOLAR (Maxilla)
Palatal 60 127 + 076 154 + 062 0.000*
CENTRAL INCISOR Buccal 60 172 + 098 228 + 1.56 0.000*
(Mandible) Lingual 60 1.81 + 060 246 + 1.70 0.000*
LATERAL INCISOR Buccal 60 177 + 138 216 + 1.37 0.000*
(Mandible) Lingual 60 145 + 050 1.83 + 0.89 0.000*
Buccal 60 207 + 136 276 + 197 0.001*

CANINE (Mandible)
Lingual 60 1.23 + 056 149 + 0.81 0.031
FIRST PREMOLAR Buccal 60 163 + 130 205 + 148 0.004*
(Mandible) Lingual 60 1.44 + 051 149 + 0.51 0.434
SECOND PREMOLAR Buccal 60 113 + 1.07 140 + 1.02 0.004*
(Mandible) Lingual 60 120 + 044 128 + 045 0.222
FIRST MOLAR Buccal 60 088 + 053 120 + 0.79 0.003*
(Mandible) Lingual 60 138 + 053 155 + 0.58 0.067

X: média. dp: desvio padrdo. p < 0.05.
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APENDICE

Apéndice 1 — Termo de anuéncia

O Centro Integrado de Radiologia Odontologica (CIRO) esta de acordo,
franqueara acesso ao seu banco de dados radiolégico e se compromete a
apoiar o desenvolvimento da pesquisa e execugdo do projeto da
pesquisadora Luma Oliveira Castro, sob a orientacdo do Prof. Dr. Carlos
Estrela da Universidade Federal de Goias, com o titulo AVALIACAO DA
DISTANCIA DA JUNCAO AMELOCEMENTARIA A CRISTA OSSEA
ALVEOLAR PRE E POS-TRATAMENTO ORTODONTICO

Declaramos conhecer e cumprir as Resolugdes Eticas Brasileiras, em
especial a Resolugdo 466/2012 do CNS. O CIRO esta ciente de suas
corresponsabilidades como coparticipante do presente projeto de pesquisa, e
de seu compromisso no resguardo da seguranga e bem-estar dos sujeitos de
pesquisa nela recrutados, dispondo de banco de dados necessarios com a
garantia da confidencialidade desses sujeitos.

INFORMACOES SOBRE A PESQUISA:

* Essa pesquisa pretende determinar a presenca de defeitos alveolares apés
tratamento ortoddntico por meio de tomografia computadorizada de feixe
conico.

* Com essa pesquisa, espera-se obter informagcdes mais detalhadas com o
aparecimento ou aumento de deiscéncias 6sseas frente a movimentagao
dentaria induzida com aparelhos prescricao Roth.

* O periodo de participacdo nessa pesquisa refere-se ao tempo em que for
necessario a obtencao dos arquivos de seu banco de dados.

* A pesquisa sera realizada sem expor seu centro de radiologia, garantindo
plenamente o sigilo quanto a sua privacidade. Nao havera qualquer tipo de

constrangimento ou coagdo para o preenchimento deste documento,
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sendo dada total liberdade de recusar a participar do grupo a qualquer

tempo, sem que seja penalizado.

Atenciosamente,

Goiania, 12 de Margo de 2014.

/s /%J?'
Assi /uaé do responsavel do
Centro Intégrado de Radiologia Odontol6gica
ou CNPJ
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ANEXO

Anexo 1 — Parecer consubstanciado do Comité de Etica em Pesquisa

UNIVERSIDADE FEDERAL DE £ % Plabaforma
GOIAS - UFG worl

PARECER CONSUBSTANCIADO DO CEP
DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DETECGAQ DE DEISCENCIA OSSEA EM PACIENTES TRATADOS
ORTODONTICAMENTE USANDO TOMOGRAFIA COMPUTADCRIZADA DE FEIXE

CONICO
Pesquisador: Luma Oliveira Castro
Area Tematica:
Versdo: 1

CAAE: 30174214.5.0000.5083
Instituigdo Proponente: Faculdade de Odontolegia
Patrocinador Principal: Financiamento Préprio

DADOS DO PARECER

Namero do Parecer: 636.317
Data da Relatoria: 05/05/2014

Apresentacao do Projeto:

Titulo: DETECGAO DE DEISCENCIA OSSEA EM PACIENTES TRATADOS ORTODONTICAMENTE
USANDO TOMOGRAFIA COMPUTADORIZADA DE FEIXE CONICO. E um estudo guantitativo,
retrospectivo, transversal e intra-individual. Pesqguisador responsavel: Luma Oliveira Castro; Projeto de
pesguisa apresentade ao Programa de Mestrade em Clinica Odontolégica, da Faculdade de Odontologia da
Universidade Federal de Goias. Orientador: Prof. Dr. Carlos Estrela; Instituigdo Proponente: Faculdade de
Odontolegia. Financiamento Proprio. Coleta de dados: junho de 2014.

Objetivo da Pesquisa:

Determinar a distancia da jungdo amelocementaria a crista 6ssea alveolar anterior e posterior ao tratamento
ortoddntico com o uso de imagens de TCFC (Tomografia Computadorizada de Feixe Cénico). Em
especifico: Identificar deiscéncia 6ssea e determinar seu comprimento. Avaliar a influéncia da movimentagéao
ortoddntica no aparecimento de deiscéncia 6ssea.

Avaliagao dos Riscos e Beneficios:

A pesquisa sera realizada, garantindo-se plenamente a privacidade do participante, sem conter gualquer
indicadeor da sua identidade. A classificagdo dos pacientes sera fornecida pelo CIRO com numeragidode 1 a
30, com a data do primeiro exame representando © antes e a data do segundo

Enderego: Prédio da Reitoria Térreo Cx. Postal 131

Bairro: Campus Samambaia CEP: 74.001-870
UF: GO Municipio: GOIANIA
Telefone: (52)3521-1215 Fax: (62)3521-1163 E-mail: cep.prppg.utg @gmail.com
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UNIVERSIDADE FEDERAL DE Platoforma
GOIAS - UFG %orl

Continuagao do Parecer: §36.317

exame tomegrafico representando o depois. O centro de radiologia esta ciente de suas
corresponsabilidades como coparticipante do presente projeto de pesquisa, e de seu compromisso no
resguardo da seguranga e bem-estar dos sujeitos de pesguisa nela recrutados, dispendo de banco de dados
necessarios com a garantia da confidencialidade dos participantes. Beneficios: A pesquisa néo trara
beneficio direto ac participante mas seu resultado ird ajudar no prognéstico dos tratamentos crtodénticos e
no diagnéstico e planejamento cirrgico na pericdontia, em pacientes com ma oclusdo Classe | de Angle e
apinhamento de leve a moderado. Os exames radiograficos selecionados serao obtidos por meio de banco
de dados do centro de radiologia odontolégica de acordo com os critérios de inclusdo e exclusdo,
dispensando-se os pacientes desse banco de dades de realizar qualguer exame radiol6gico para este
estudo, evitando a exposigao desnecessaria a radiagdo. Ainda, o banco de dados ndo apresentara nenhuma
alteragdo ou prejuizo para o centro de radiologia odontoldgica, visto que os arquivos sao disponibilizados
digitalmente e todo o banco de dados possui copia de seguranga. Este projeto de pesquisa aborda um
avango cientifico na area da Odontologia com a geragdo de novas possibilidades de avaliagéo dos tecidos
periodontais em trés dimensdes com uso de TCFC.Neste contexto, a determinagéo da deiscéncia 6ssea por
meio de TCFC, antes e depois do processo de tratamento ortoddntice, podera auxiliar no diagnéstico,
planejamento cirdrgico ou terapéutico na periodontia e prognéstico dos tratamentos ortoddnticos.

Comentarios e Consideragoes sobre a Pesquisa:

Ha viabilidade para a realizagao da presente pesguisa, pois encontra condigdes estruturais e de capacitagao
dos envolvidos para o desenvolvimentoe da mesma. Tamanho da amostra: 30 (trinta).

Consideragoes sobre os Termos de apresentacdo obrigatéria:

Apresentaram solicitagdo de dispensa de TCLE por se tratar de uma pesguisa em banco de dados
secundarios, sem ¢ envolvimento das pesscas, com privacidade e sigilo em relagdo aos prontudrios.
Apresentaram os seguintes: documentos: Informagdes basicas do projeto; projeto detalhado; termos de
compromisso dos pesquisadores; Termo de anuéncia do CIRO - Centro Integrado de Radiodontologia;
Certiddo de Ata do CD/FO; Folha de rosto; Checklist da Coordenagdo de pesquisa da FO.

Recomendagoes:

Conclusdes ou Pendéncias e Lista de Inadequagdes:
Apds andlise detalnada dos documentos anexados ao processo, sugerimos aprovagao do mesme, SMJ.

Enderego: Prédio da Reitoria Térreo Cx. Postal 131

Bairro: Campus Samambaa CEP: 74.001-870
UF: GO Municipio: GOIANIA
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Continuagao do Parecer: §36.317

Situagdo do Parecer:
Aprovado

Necessita Apreciagdo da CONEP:
Nao

Consideragoes Finais a critério do CEP:
Enviar relatérios parcial e final.

GOIANIA, 06 de Maio de 2014

Assinador por:
Jodo Batista de Souza
(Coordenador)

Enderego: Prédio da Reitaria Térreo Cx. Postal 131
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Anexo 2 — Comprovante de envio do projeto

UNIVERSIDADE FEDERAL DE £ Ploboforma
‘ GOIAS - UFG %M
dan

COMPROVANTE DE ENVIO DO PROJETO

DADOS DO PROJETO DE PESQUISA

Titulo da Pesquisa: DETECGAO DE DEISCENCIA OSSEA EM PACIENTES TRATADOS
Pesquisador: ORTODONTICAMENTE USANDO TOMOGRAFIA COMPUTADORIZADA DE
: FEIXE CONICO

Verséo: Luma Oliveira Castro
CAAE:

30174214.9.0000.5083
Instituigdo Proponente: Faculdade de Odontologia

DADOS DO COMPROVANTE

Niamero do Comprovante:I 024439/2014

Patrocionador Principal: Financiamento Préprio

Enderego: Prédio da Reitoria Térreo Cx. Postal 131

Bairro: Campus Samambaia CEP: 74.001-870

UF: GO Municipio: GOIANIA

Telefone: (§2)3521-1215 Fax: (62)3521-1163 E-mail: cep.prpi.ulg@gmail.com




Anexo 3 - Normas de publicacao do peridédico The Angle Orthodontist

General Information:

The E. H. Angle Education and Research Foundation invites manuscripts
concerning the dental and craniofacial complex. Original research, clinical
observations and review articles as well as guest editorials, letters to the editor
and case reports are welcome. Articles are peer reviewed and subject to
editorial revision. Statements and opinions expressed in articles are not
necessarily those of the editor or publisher. The editor and the publisher
disclaim any responsibility or liability for such material. The Angle Orthodontist
is now ONLINE for all manuscript submissions and review. Please go to the
Internet: http://angle.allentrack.net/ and follow the easy instructions for

manuscript submission. If you have questions regarding the submission of your

manuscript, please e-mail those questions to <rjisaacson@aol.com>.

Please organize and enter your Original Article manuscript using the
following headings:

Cover letter - Must contain the following:
Copyright Releases:

The following written statement, signed by one of the authors and acting
on behalf of all of the authors, must accompany all manuscripts:

"The undersigned author transfers all copyright ownership of the manuscript (fill
in the title of your manuscript) to The Angle Orthodontist in the event the work is
published. The undersigned author warrants that the article is original, is not
under consideration for publication by another journal and has not been
previously published. | sign for and accept responsibility for releasing this
material on behalf of any and all coauthors."
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Direct quotations, tables or images that have appeared elsewhere in
copyrighted material must be accompanied by a signed release from the
copyright owner. Complete information identifying the source of the material is
required.

Patient Releases:

A signed release must be obtained for all images that contain identifiable
patients or human subjects. These releases must be retained indefinitely by the
Corresponding Author. A cover letter must be submitted with the manuscript
attesting to the fact that all applicable patient releases were obtained and are
on file with the Corresponding Author. Each release statement must be on a
separate page, include the manuscript title, all authors' names and contain a

copy of the following statement signed by the patient:

"l hereby grant all rights to publish photographs or other images of me in the
above manuscript where | appear as a patient or subject without payment of
any kind. | have been informed that any images of me that do appear may be
modified."

ARTICLE FILE

Articles must be original and written in clear English. The total article file
must be entered as one document and must contain the Title, Abstract, Text
References and Figure Legends. The article file must not exceed a maximum of
3500 words. To determine the number of words in your document, go to the
toolbar, click on tools and then click on word count. For Systematic Reviews,
use the PRISMA statement for uniformity in reporting format:(http://www.prisma-
statement.org/2.1.2%20-%20PRISMA%202009%20Checklist.pdf). Follow the
proposed structure and subheadings whenever possible.

Please enter only the following items in the article file:

1. Title of the manuscript
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2. Abstract - The Angle Orthodontist is using a structured abstract which must
be limited to 250 words. The abstract should conform to the following outline
and not contain an introduction, literature review or discussion. Objective: List
the specific goal(s) of the research.
Materials and Methods: Briefly describe the procedures you used to accomplish
this work. Leave the small details for the manuscript itself.
Results: ldentify the results that were found as a result of this study.
Conclusion: List the specific conclusion(s) that can be drawn based on the
results of this study.

3. Manuscript text - Please remove all references to the author's identity or
institutions as manuscripts are peer reviewed anonymously. An original article

text will contain the following in order:

INTRODUCTION - This section states the purpose of the research and includes
a brief summary of the literature describing the current state of the field.

MATERIALS AND METHODS -This section states exactly what was done and
should enable a reader to replicate the work. Materials or methods described
elsewhere in the literature can be referenced without repeating these details.
Identify teeth using the full name of the tooth or the FDI annotation. If human
subjects or animals were involved in the work, this section must contain a
statement that the rights of the human or animal subjects were protected and
approval was obtained from an identified institutional review board, or its

equivalent.

RESULTS - This section should describe the objective findings without any
comment on their significance or relative importance. Cite all tables and figures

in sequential order in the text.

DISCUSSION - Only this section allows you freedom to interpret your data and
to give your opinion of the value of your findings relative to previous work. All

opinions must be limited to this section.
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CONCLUSION - This section states what conclusions can be drawn specifically
from the research reported. Bullet points are preferred. Do not repeat material

from other sections.

REFERENCES - References cited must refer to published material. Number
references consecutively in order of their appearance in the manuscript using
superscript and Arabic numerals. References to "personal communication" or
unpublished theses are not acceptable. The style and punctuation of references
should strictly conform to American Medical Association Manual of Style: A
Guide for Authors and Editors, 9th ed (Baltimore, Md: Williams & Wilkins; 1998).
Consult previous issues of The Angle Orthodontist for guidance (Available at

http://www.angle.org ).

FIGURE LEGENDS - All figures must be numbered sequentially in the
manuscript and a legend for each figure must appear in this section.

TABLE FILES

Each table must be in WORD or EXCEL format and entered as a
separate file. Each table must have its own legend accompanying it, numbered
with Arabic numerals and sequentially referred to in the text. All abbreviations
used in the table must be defined in a footnote. Use * P=.05; ** P=.01; ***
P=.001; ****P=.0001 as needed. Tables cannot be in pictorial or image formats.
Pictorial or image formats are figures and must be entered as figures.

FIGURE FILES

Each figure must be of sufficient resolution for high quality publication
usually in TIFF or EPS format. All images need to be at 300 DPI when the figure
is of the size to be used in publication. If you enter a large image at 300 DPI
and reduce it to a much smaller size for publication, this will increase the DPI
and the image will be very heavy and slow to open electronically. If you enter a
small image (such as a 35 mm picture) and plan to enlarge it for publication, it
needs to be entered at more than 300 DPI since enlargement will only reduce
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the resolution. Figures in WORD or presentation software such as PowerPoint,
Corel Draw or Harvard Graphics do not contain sufficient resolution for

publication and will not be accepted. Authors will be charged for publication of
figures in color.
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