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RESUMO

HOFFELDER, Luciana Bocudo. EFEITOS DA EXPANSAO RAPIDA DA MAXILA
SOBRE O POSICIONAMENTO DOS CANINOS SUPERIORES POTENCIALMENTE
IMPACTADOS NA FASE DA DENTADURA MISTA. 2016 70f. Tese (Doutorado em
Odontologia) — Programa de Pés-Graduacdo em Odontologia. Universidade Federal
do Rio Grande do Sul, Porto Alegre, 2016.

O estudo objetivou avaliar as alteracGes propiciadas pela expansao rapida da
maxila (ERM) na trajetéria de erupcdo dos caninos superiores na fase da
dentadura mista. Foram selecionados caninos no estagio 8 de Nolla e que
estivessem localizados nos setores Il, 11l ou IV e distribuidos em 3 Grupos: Grupo
1 (G1) - Caninos Potencialmente Impactados com Expansdo (CPIE) (n=49),
Grupo 2 (G2) — Caninos em Normalidade Sem Expansédo (CNSE) (n=54) e Grupo
3 (G3) — Caninos em Normalidade Com Expansdo (CNCE) (n=27). Foram
avaliadas as posicOes vertical, horizontal e angular dos caninos e dentes
adjacentes em 2 tempos (T1 e T2) com intervalo de 1 ano, em radiografias
panoramicas. Os dados foram analisados estatisticamente (p<0,05). Os seguintes
resultados foram obtidos: Apés a ERM (T2), os CPIs (Grupo 1) melhoraram seu
posicionamento tornando-se semelhante aos caninos em normalidade (Grupo 2)
em todas as variaveis. As maiores alterac6es horizontal e angular dos caninos
apos a ERM contribuiram para as mudancas dos CPIs para os setores menos
severos e para manutencdo de um alto percentual de normalidade no Grupo 3
(92,59%). O percentual de caninos no setor | aumentou de 0% para 44,9%. O
percentual de caninos nos setores Il, Il e IV diminuiu de 65,31% para 51,02%, de
28,57% para 4,08% e de 6,12% para 0%, respectivamente. Em geral, a melhora
vertical dos caninos foi significantemente maior nos Grupos 1 e 3, resultando num
maior percentual de caninos erupcionados ou préoximos a erupcao. Os Grupos em
normalidade (2 e 3) permaneceram semelhantes na maioria das variaveis, exceto
para 0 posicionamento horizontal, onde o canino do Grupo 3 mostrou
posicionamento ainda mais favoravel do que o do Grupo 1. Como conclusao tem-
se que a ERM apresentou impacto favoravel na erupcéo dos CPlIs, proporcionou a
reversdo do desvio do eixo de erupcdo dos CPIs, restabelecendo o
desenvolvimento normal.

Palavras-chave: Dente Canino, Canino Impactado, Caninos Potencialmente
Impactados (CPI), Tratamento Interceptativo,



ABSTRACT

HOFFELDER, Luciana Bocudo. EFFECTS OF RAPID MAXILLARY EXPANSION ON
POSITIONING OF POTENTIALLY IMPACTED MAXILLARY CANINES IN MIXED-
DENTITION PATIENTS. 2016. 70f. (PhD in Dentistry) — Post-Graduate Program in
Dentistry. Federal University of Rio Grande do Sul, Porto Alegre, 2016.

The purpose of this study was to evaluate the changes caused by rapid maxillary
expansion (RME) in the maxillary canine eruption path in the mixed dentition
phase. Canines in stage 8 of Nolla and that were located in sectors Il, Il or IV
were selected and distributed in 3 Groups: Group 1 (G1) - potentially impacted
canines with expansion (PICE) (n = 49), Group 2 (G2) - canines in normality with
no expansion (CNNE) (n = 54) and Group 3 (G3) - canines in normality with
expansion (CNWE) (n = 27). The vertical, horizontal and angular positioning of
canines and adjacent teeth were evaluated in T1 and T2 with a year interval using
panoramic radiographs. The data were analyzed statistically (p <0.05). The
following results were obtained: After RME (T2), PICs (Group 1) improved their
positioning, becoming similar to canines in normality (Group 2) in all variables. The
greater horizontal and angular changes of the canines after the RME contributed
to the changes of the CPIs for the less severe sectors and to maintain a high
percentage of normality in Group 3 (92.59%). In general, canine vertical
improvement was significantly higher in Groups 1 and 3, resulting in a higher
percentage of canines erupted or near the eruption. The groups in normality (2
and 3) remained similar in most variables, except for the horizontal positioning,
where the canine Group 3 showed even more favorable positioning than Group 2.
Conclusion: RME had a favorable impact on the eruption of PICs, provided a

reversal of the deviation of the PIC eruption path, restoring normal development.

Key-words: Cuspid, Tooth, Impacted, Canines, Potentially Impacted Canines
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1 INTRODUCAO E JUSTIFICATIVA

Os caninos superiores sdo o0s dentes que mais frequentemente
apresentam-se impactados, quando a incidéncia de impaccdo dos terceiros
molares ndo é considerada. Tem-se um valor médio de 2% na populacdo.’™ Sao

duas vezes mais frequentes no género feminino, apresentam-se bilateralmente

em 8% dos casos>* e, em 85% dos casos, apresentam-se no lado palatino.?®*

A literatura tem classificado os fatores etiolégicos das impac¢bes dos
caninos superiores em: locais, gerais e genéticos.’®™* A atuacdo de um ou mais
destes fatores podera determinar a impaccdo do canino superior pelo lado

palatino (PDC) ou pelo lado vestibular (BDC).>#° Alguns autores tém considerado

3,4,15,16

que a impaccao do canino esta relacionada a genética ou ao atraso no

desenvolvimento dentério.” Outros consideram uma associacdo a um incisivo
lateral superior anémalo, deixando o canino superior sem um guia de erup¢ao nos
seus primeiros estagios de desenvolvimento.’®*?® Estas hip6teses distintas deram

origem a duas teorias que sdo conhecidas na literatura como a “teoria genética” e

a “teoria da orientacdo”,** as quais ainda permanecem vigentes, haja vista que

nenhuma delas foi cientificamente comprovada como fator etiolégico

preponderante deste disttrbio do desenvolvimento.*%!423

A etiologia da impacc¢édo do canino ainda ndo esta bem esclarecida, sendo

|.25

aceita como multifatorial.“> Apenas uma concordancia existe: a deficiéncia de

7

espaco no arco é o fator etiolégico preponderante na impaccdo do canino

8-10.12-14.26 sendo a deficiéncia transversal da maxila considerada um

27-29

superior,
relevante fator na impaccéo dos caninos superiores.

O diagnéstico precoce é realizado através de inspecdo visual, palpacéo °°
e confirmado através de exame radiografico do tipo Panoramico.*® Alguns fatores
clinicos e radiogréficos, podem ser utilizados como indicadores precoces de risco
para a ocorréncia de Caninos Potencialmente Impactados (CPIs). Clinicamente,
pode-se suspeitar de impaccao de canino superiores quando a bossa canina nao
for visivel ou palpavel por volta dos 9 anos de idade cronoldgica, quando houver
erupcao assimeétrica dos caninos ou incisivos laterais, incisivos laterais ausentes,

13,14,31-35

mal posicionados ou com forma diminuta, erupcio ectépica dos 1%

molares permanentes, e deficiéncia transversa de maxila.?® O diagnéstico precoce
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de uma anomalia pode indicar um risco aumentado para o aparecimento de
outras mais tarde.>®
Radiograficamente, o posicionamento intra-6sseo dos caninos superiores

pode ser um indicador de risco. As avaliacdes do potencial de impaccao sao

2,31-33,37-41

realizadas na radiografia panoramica por meio dos indicadores

radiograficos (preditores radiograficos), que sao fatores determinantes da

severidade da impaccdo. Os caninos superiores sdo avaliados nos sentidos

31,37,38,42 A

horizontal, 33442 vertical®***>*3 e angular. avaliacdo  horizontal

determina a posicdo mesio-distal da coroa do CPl em relagdo aos incisivos

centrais e laterais superiores (Setores: 1, 2, 3, 4 e 53420 ou |, II, Il e IV¥*

343131 A avaliagéio vertical determina a altura da coroa do CPI no processo

alveolar, podendo ser utilizado como referéncia o incisivo lateral adjacente

31,34,42,43

(setores A, M e C)** ou o plano oclusal (PO) A avaliacdo angular

determina a relacdo destes CPIs com algumas estruturas arbitrarias, que podem

31,44-50.5354.55 o pQ, 38423 3 linha inter-orbitaria (LIO)*® ou a linha

42,55

ser a linha média
inter condilar (LIC);***" ou com os dentes adjacentes (ILS e 1°PMS).

Quanto mais a coroa do canino estiver deslocada em direcdo a linha
média, apresentar angulacao maior do que 31° (Graus) com a linha média, estiver
localizado mais apical em relacdo ao incisivo lateral superior e quanto maior a
idade, mais reduzida € a possibilidade de erupcdo deste dente em resposta ao
tratamento interceptivo.??>%33237.3852 Majior também a chance de reabsorcéo
radicular severa dos incisivos (RRSI).%

O padrdo de erupcdo normal dos caninos até a cavidade bucal é
representado por um aumento progressivo na sua inclinacdo até proximo aos 9
anos de idade, quando entéo inicia uma diminuicdo desta inclinagdo migrando em
direcéo a cavidade oral®>***. O relacionamento do canino com o incisivo lateral
(IL) mostra recobrimento do IL pelo canino antes do desenvolvimento total do
incisivo, porém quando o desenvolvimento do IL esta completo (estagio 9 de
Nolla)*® - proximo aos 9 anos de idade, esse recobrimento pode ser um sinal de
alteracdo na erupcdo e sugere medidas preventivas de impacc¢&o.®® O canino,
nesta faixa etaria, deve estar posicionado distal a raiz do IL e quando da sua
movimentagdo mesial e da sua verticalizagdo, este causa um aumento na
inclinacéo distal do IL pelo intimo contato esperado entre as raizes destes dentes,

causando a disto-inclinacdo e o aparecimento da bossa canina. Quando ocorre a
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erupcdo do canino, o IL vai verticalizando-se.** O que ndo ocorre em IL
adjacentes aos CPIs, pelo posicionamento anémalo do canino.

Em seu padrdo de erupcdo normal, 1° pré-molar apresenta inclinacao
progressiva até os 8 anos de idade, quando inicia uma verticalizacdo também
progressiva até os 11 anos. Sua proximidade anatdmica com o canino explica a
intima relacao entre suas inclinacées.>*

O diagndstico e tratamento precoces da impaccédo do canino superior tém
como objetivo evitar que um canino potencialmente impactado (CPIl) se
transforme em um canino impactado (Cl).*> A prevencéo da impacc&o (tratamento
interceptivo) do canino € a forma ideal de tratamento uma vez que estimula a
erupcédo espontanea do canino, provendo os melhores resultados em longo prazo,
®1 quando comparada com o tratamento tardio (caninos ja impactados).®*“*%2 O
sucesso do tratamento interceptivo esta intimamente relacionado com a idade do
paciente e a severidade da impac¢&o.®®

Alguns tipos de tratamentos interceptivos sdo propostos na literatura:

31,33,37,63

extracGes de caninos e/ou 1°° molares superiores deciduos, prevencdo da

migracdo mesial fisioldgica dos molares permanentes (barra transpalatina — BTP
e arco extra bucal — AEB), e a expansao rapida da maxila (ERM). Diversas
associacdes entre os tratamentos sdo propostas na literatura.®'*4®®* De alguma
forma, todas aumentaram a propor¢édo de sucesso na erupcdo dos caninos, que
variou de 50 a 87%.

Por ter sua etiologia relacionada a discrepancia transversal da maxila e a

27-29,44,65

atresia do arco dentario, a potencial impaccdo de caninos tem sido

27,28

interceptada com a expansao rapida da maxila com alta proporgéo de sucesso

no tratamento destes casos.** A expansdo rapida da maxila é um tratamento

interceptivo consagrado na literatura,®°®

67-72

seus efeitos dentarios e esqueléticos ja
foram extensamente estudados e bem esclarecidos, porém as repercussoes
sobre a posicao dos caninos superiores potencialmente impactados apresentam
uma significante caréncia de investigacfes sistematicas. Poucos trabalhos
avaliaram a influéncia dos tratamentos no posicionamento dos CPIs, apenas
verificam as taxas de sucesso (erupc¢ao espontanea do canino) ou insucesso (nao
erupcéo do canino) das intervengdes. 446497274

Uma vez que a literatura cientifica ndo apresenta estudos sisteméticos

destinados a esclarecer que tipo de alteracdo de posicionamento ocorre nos CPI
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e dentes adjacentes apoés a realizacdo da expansao rapida da maxila (ERM), este
trabalho propde-se a avaliar tais alteracoes.
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2 OBJETIVOS

O presente estudo objetiva avaliar, através de radiografias panoramicas, as
alteracdes propiciadas pela expansao rapida da maxila no posicionamento dos
caninos superiores na fase da dentadura mista, bem como a sua influéncia sobre

a melhora do progndstico de erupgéo dos caninos potencialmente impactados.

2.1 OBJETIVO GERAL:
e Determinar o impacto da expansdo rapida da maxila sobre o

posicionamento dos caninos potencialmente impactados.

2.2 OBJETIVOS ESPECIFICOS:

e Determinar a proporgdo de melhora obtida a partir deste protocolo
de tratamento em diferentes estagios do desenvolvimento dentério.

e Determinar o impacto da expansdo rapida da maxila no
posicionamento dos dentes adjacentes ao canino (Incisivo Lateral

Superior e 1° Pré-Molar Superior)
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IMPROVEMENT RATE OF CANINE ERUPTION PATH AFTER
RAPID MAXILLARY EXPANSION

SUMMARY

Introduction: The purpose of this study was to evaluate the Alterations Caused
by Rapid maxillary expansion (RME) in the upper canine eruption trajectory in the
Mixed dentition phase. Methods: Groups: Group 1 (G1) - Potentially Impacted
Canines Expansion (PICE) (n = 49), Group 2 (G2) - Canines in Normality with No
Expansion (CNNE) (n = 54) and Group 3 (G3) - Canines in Normality With
Expansion (CNWE) (n = 27). The vertical, horizontal and angular positions of
Canines and adjacent teeth were evaluated in 2 times (T1 and T2) with a 1 year
Interval in panoramic radiographs. The data were analyzed statistically (p <0.05).
Results: After RME (T2), PICs (Group 1) improved Their positioning, Becoming
Similar to canines in normality (Group 2) in all variables. Results: After RME (T2)
PICs (Group 1) improved their positioning, becoming similar to canines in
Normality (Group 2) in all variables. The greater horizontal and angular changes of
The canines after the RME contributed to the changes of the CPIs for the less
Severe sectors and to maintain a high percentage of normality in Group 3
(92.59%). In general, canine vertical was significantly higher in Groups 1 and 3,
resulting in a higher percentage of canines erupted or near the Eruption The
groups in normality (2 and 3) remained similar in most variables, Except for the
horizontal positioning, where the canine Group 3 showed even more favorable
positioning than Group 2. Conclusion: RME had a favorable impact on The
eruption of PICs, provided a reversal of the deviation of the PIC eruption axis,

Restoring normal development.

Key-words: Cuspid, Tooth, Impacted Canines, Potentially Impacted Canines
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INTRODUCTION AND REVIEW OF THE LITERATURE

Upper canines are the most frequently are impacted, when the impact of
third-molar is not considered. There is an average value of 2% in the population.*®

Are Twice as frequent in the female gender, present themselves bilaterally in 8%

347 and, in 85% of cases, they present on the palatine side.*®? Its etiology

|10

of cases

is accepted as multifactorial™ with the lack of space in the arch as a preponderant

8,9,11-15

etiological factor in upper canine impaction, good such as transverse

maxillary deficiency.'®*®
Early diagnosis of potentially impacted canines (PIC) is performed through

11,12,20-24 and

clinical examination (visual inspection and palpation - canine bulge)
confirmed by panoramic radiographic examination.'® Objective of the early
diagnosis and treatment of upper canine is to prevent a potentially impacted
canine (PIC) from becoming a impacted Canine (IC).?®> Prevention is the ideal form
of treatment as it stimulates the spontaneous eruption of the canine, providing the
best results,?® when compared with late treatment.?*?"?®

Some types of interceptive treatments are proposed in the literature:
extraction of deciduous teeth, prevention of the physiological mesial migration and
rapid maxillary expansion (RME), some with associations.?%20:2229:30.3132
Somehow, they all increased the proportion of success in the eruption of canines
from 50 to 87%. The success of treatment is closely related to the patient's age
and severity of impaction,”® which can be determined by radiographic predictors:

| 20:23.27 120.2321:33 and angular.?>?’2%34 The more the crown of the

horizonta vertica
canine is displaced toward the midline, than 319, is located more apical relative to
the upper lateral incisor and the greater the age, the lower is the possibility of
eruption of this tooth in response to interceptive treatment.?*%"?%303% The greater
the chance of severe root resorption of the incisors (SRRI). *°

Rapid maxillary expansion is an interceptive treatment enshrined in the
literature.?*** Its dental and skeletal effects have already been extensively
studied®**® well-informed, but the repercussions on the position of the impacted
upper canines present significant of systematic investigations. Few papers have
evaluated the influence of treatments in the position of the PICs, only verify the
success rates (Spontaneous eruption of the canine) or failure (not eruption of the

canine) of the interventions.3%4°
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Since the scientific literature does not present systematic studies intended
to clarify what type of positioning change occurs in the PICs after rapid expansion
of the maxilla, this study aims to evaluate, through panoramic radiographs, the
alterations rapid expansion of the maxilla in the trajectory of eruption of the
superior canines in the mixed dentition phase, as well as its influence on the

proportion of Improvement in the prognosis of eruption of these teeth.

MATERIAL AND METHODS

It is a longitudinal prospective, historically controlled study, which was
performed from panoramic radiographs of 35 patients attended at the Faculty of
Dentistry of the Federal University of Rio Grande do Sul (UFRGS) and 15 patients
attended at the Military Polyclinic of Porto Alegre (PMPA). The study was
approved by the Ethics Committee of UFRGS (ATA 09/2015 - 28548) and the Free
and Informed Consent Form (TCLE), as well as the Assent Term (TA) were
obtained where the parents / guardians and the child agreed to participate in the
study. The sample calculation was performed taking (Type | error) and B (type Il
error) of 5% and 20%, respectively, which were used to estimate the difference
between proportion of success between the treated and control groups. The
estimation of the proportion of success between the treated and control groups
was based on previously used in the literature*®. Three groups were formed:

Group 1: PICE - Potentially Impacted Canines with Expansion - It included
all the patients that during the period 01/14 to 06/16 were evaluated researcher
LBH at UFRGS and PMPA and met the criteria for selection. An initial clinical
examination was performed and the criteria clinical variables in Table | for prior
selection of individuals. For those who met the initial criteria, in a second moment,
the panoramic type and selected, definitively, those who presented the
radiographic criteria for the representation of impact through sectorization
proposed by Lindauer et al. (Table I, Figures 1 and 2). After evaluation, the PICE
sample consisted of 49 canines Potentially impacted (CPI), from 32 individuals
(mean age 9.53 Years, 13 boys and 19 girls), with stages of root formation in the
stage 8 of Nolla.*®

Group 2: CNSE - (Canines in Normality Without Expansion). It was used
Panoramic radiographs previously selected from the Center for Craniofacial
Growth of the Department of Orthodontics of the Faculty of Dentistry of Bauru
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(FOB / USP) that presented good quality (Patient and image positioning), with
chronological and dental ages compatible with those of the PICE. A file made up
of data and x-rays of 256 individuals (136 males and 120 females) were
evaluated. After selection through the radiographic criteria of inclusion (Table 1)
and exclusion (Figure 3), 36 subjects (mean age 9.03 years, 17 were male and 19
were female) remained for analysis, total of 54 canines.

Group 3: CNCE (Canines in Normality with Expansion). Include all the
patients that during the period 01/14 to 06/16 were evaluated by the Researcher
LBH at UFRGS and PMPA and met the selection criteria. The same clinical criteria
used for Individuals in Group 1 (Table I). For those who met the initial criteria,
second, radiographic examination of the panoramic type was performed and
definitively selected those who presented the criteria radiographs for the
representation of Normality of table | (Figures 1 and 2). It is the canines of
individuals in the experimental group who did not present potential for impacting
the contralateral canines, which also received the effects of treatment, as well as,
canines in position of bilateral normality of individuals who received treatment to
correct the discrepancy transverse. There are 27 canines from 18 individuals
(mean age 9.25, 8 boys and 10 girls) (Figure 2).

In this way, the patients of Group 1 (PICE) presented both PICs Unilateral,
as bilateral PICs; as well as patients from Groups 2 (CNNE) and 3 (CNWE)
presented both canines in unilateral normality, and bilateral canines in
normality.16:2040:4143.4447.48 15 the 3 groups, some canines were excluded from the
sample because they had alteration in lateral incisors (Lateral missing or peg
sharped).

After the initial panoramic radiograph was completed (T1 = 0 - pre-
expansion), the PICE was submitted to the rapid maxillary expansion procedure
(RME), following an activation protocol of 1/4 turn per day until reaching the
satisfactory width, that is, to the internal slopes of the palatine cusps of the teeth in
the inner slopes of the buccal cusps of the lower teeth. At the end of the
expansion, the devices were locked with anchor wire and the patients remained in
position for 6 months (Restraint with the circuit breaker itself), when a movable
containment was installed for another 6 months. The CNWE received the same
protocol. At the end of the (T2 = 12 to 18 months - post expansion), a new

radiograph was obtained for each individual with the same characteristics as the
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initial one. At Initial and final radiographs of each patient were used for
measurement and Collection of data.

The panoramic radiographs of both groups were digitized by Scanner (HP
Scanjet G4000 Series)® 2006 Copyright Hewlett-Packard Development Company,
LP). After scanning, the images were saved and the subsequently imported into
Radiocef software® Radio Memory. Before starting the analysis, the images were
calibrated to inform the Program the actual size of them.

For the evaluation of the radiographs, points and lines (Tables Il and Ill), as
well as an analysis was created for this study (Table 1V). After Import, calibrate the
image and mark the points by the same operator, the horizontal, vertical and
angular measurements were performed by the Software (Figures 4, 5, and 6). The
analysis of the positioning of canines and of the adjacent teeth (ILS and 1°PMS)
was performed at T1 and T2 times.

Aiming to determine the reproducibility of the present study, 10 radiographs
were randomly selected and measured on the same conditions and at two different
times with an interval of one week. The degree concordance was determined by
the Kappa and ICC coefficients (range Confidence ratio of 95%).

Nominal and ordinal categorical variables were evaluated using the Chi-
square test. The numerical variables that did not present a distribution normal,
after evaluation by the Shapiro-Wilk test, were compared using of the Kruskal-
Wallis test, followed by the Dunn test for multiple comparisons, while those
variables that presented normal distribution were evaluated by the analysis of
variance test (ANOVA), followed by the test of Tukey for multiple comparisons.

The data were analyzed in a descriptive and statistical manner through the
Statistica software (Version 7.0, StatSoft Inc., Tulsa, OK, USA), adopting the

Significance level of 5%.
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RESULTS

In T1, the groups presented similarity regarding chronological age, dental
age, time of observation and distribution of canines regarding the gender and side
(Table V). regarding sectorization, it was observed that in Group 1 (PICE), initially
(T1), the canines presented in a significantly higher position unfavorable to
eruption (sectors Il, lll and IV - Table V). After RME (T2) (Table V), there was a
migration of these teeth from the most severe sectors for less severe sectors. The
percentage of canines in sector | increased from 0% to 44.9%. The percentage of
canines in sectors Il, lll and IV decreased from 65.31% to 51.02%, from 28.57% to
4.08% and from 6.12% to 0%, respectively (Table V). All 3 canines from sector IV
migrated to sector Il, 2 canines remained in sector lll, 9 canines migrated from
sector Ill to sector Il, 3 canines migrated from sector Ill to I, 13 canines remained
in sector Il and 19 canines migrated from sector 2 to sector I. In Group 2 (CNNE),
of the 54 canines (100%) who were in sector I, 16 canines (29.63%) migrated to
sector Il and 1 canine (1.85%) migrated to Ill. Only 37 canines (68.52%) remained
in condition, without impacting potential. And in Group 3 (CNWE), from 27 canine
(100%) only 2 canines migrated from sector | (normality) to Sector Il (impaction
potential), the others 25 canines (92.59%) remained in normality (Table V).

Thus, in T2, Groups 1 and 2 were similar in relation to the distribution
canines in the different sectors due to the high percentage of improvement
(canines which evolved from the sector in the scheduling) of Group 1 (69.38%),
percentage of worsening (canines that involuted of sector in the scheduling) of the
Group 2 (31.48% - Table V). Unlike Group 2, the favorable initial position of
canines in Group 3 remained almost unchanged with a low percentage (7.41% -
Table V).

In relation to the rhizogenesis, it was observed that in T1, the 3 groups
presented the totality of canines with root formation in 2/3 (stage 8 of Nolla).*® In
T2, the groups presented almost all the canines in the Final stage of root formation
- 3/3 (stage 9 of Nolla),*® representing 91.4%, 96.3% and 96.3%, for Groups 1, 2
and 3, respectively.

In relation to the canine eruption, in T1, the 3 groups presented all canines
positioned in the apical or middle thirds of the incisor root side. At T2, a higher

percentage of canines had reached the (JAC) or the coronary region of the lateral
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incisors in the Groups 1 and 3 (55.10% and 66.67%) when compared to Group 2
(40.75%) (Table V).

In T1, (Table VI) the canines were more mesially angulated, distal from the
occlusal plane and closer to the midline in Group 1 in relation to In Group 2. In
Group 3, the variables that describe the positioning of the relation to the reference
lines showed intermediate values in Groups 1 and 2, showing that the canines in
Groups 1 and 3 were in a less favorable position compared to Group 2, but with
lower statistically and radiographic significance for Group 3 (Table VI) (Figure 11).

The lateral incisors were less distally angulated, distal to the occlusal plane
and closer to the midline in Group 1 (Table VI) in relation to Group 2. Group 3
presented horizontal and vertical similar to Group 2. The 1% premolars presented
similar results in the 3 Groups for all variables. Evaluating the angulation of
canines with adjacent teeth (LI and 1° PM), both for LI and PM, a similarity
between Groups, with higher values for Groups 1 and 3 (ERM).

In T2 (Table VII) the canines showed vertical position and angulation
between groups, since these changes after RME were significantly higher in
Groups 1 and 3 (Tables VII and VIII). The horizontal position of the canines in
relation to the midline presented a significant change in Groups 1 and 3 after ERM
(Table VIII). This change produced a similarity between Groups 1 and 2, and
positioning of the canines in Group 3 significantly favorable (Table VII) (Figure 11).

The lateral incisor (LI), presented reduction of the distoangulation only in
Group 3, but this remained similar to Group 2 in T2. Group 1 increased
distoangulation, while maintaining a lower degree of distoangulation of lateral
incisors on T2 (Tables VII and VIII). Vertical lateral incisor changes to the occlusal
plane were significantly higher in Groups 1 and 3 such that in T2 the groups were
similar (Tables VII and VIII). At horizontal changes were significant in Group 1
(Table VIII), showing a direction contrary to the middle line, making the 3 Groups
similar in T2.

The 1% premolars were prone to lower angulation mesial in T2, with the
greatest changes occurring in Groups 1 and 3 (Tables VII and VIII). In T2, the 1%
pre-molars were significantly near the occlusal plane and more distant from the
midline in groups 1 and 3, view that the major changes in vertical and horizontal
position occurred in the Groups (Tables VIl and ViIiI).
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The angulation between canines and lateral incisors was higher values in
Groups 1 and 3 in T1. This trend reversed after RME (T2), since Groups 1 and 3
presented greater reduction of the angles between these teeth with statistical
significance between Groups 2 and 3.

The angulation between canines and first premolars was similar in T1 and
T2 with a tendency to decrease in Groups 1 and 3, but the changes were not

statistically significant.

DISCUSSION

The randomized clinical trial (RCT) basically consists of one type of an
experimental study, developed in humans and aimed at knowledge of the effect of
health interventions. It can be considered as one of the more powerful tools for
obtaining evidence for practice clinic.”® In the present study it was not possible to
use this design, taking into considering the need to observe a group in need of
treatment without intervention, which ethically would not be feasible.

This prospective longitudinal study was performed with the objective of
evaluating, through panoramic radiographs, changes (horizontal, vertical and
angular) caused by rapid expansion of the maxilla (RME) in the positioning of the
upper canines in the mixed dentition phase as well as its influence on the
improvement of the prognosis of canines. For this purpose, a Group Experimental
with treatment (Group 1 - PICE - PIC with expansion), a Control without treatment
(Group 2 - CNNE - Normality without expansion) and one Control group with
treatment (Group 3 - CNWE - Normality with expansion). The latter can be created
because some PICs are unilateral and RME simultaneous action on the two hemi-
arches (contralateral control),?”*° besides the use of ERM in cases of maxillary
atresia with normal canines. The Group 3 allowed us to evaluate the effect of RME
on canines with normal position, by subtracting the effects of normal development
observed in the Group 2, as well as serve as contralateral control for Group 1.

No work to date has quantified the changes in the positioning of impacted
canines, lateral incisors and 1% premolars as in this study, using RME as an early
treatment. Previous studies were aimed at verifying success (eruption) or failure
(impaction) of the various treatments 32441434331 Qnly one group of authors
evaluated the RME as a single treatment, Baccetti et al., 2009, obtaining a of
65.7%.%
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As a result of technological advances, there is a tendency to use Computed
Tomography of the cone bean (CTCB) in the Dentistry and Orthodontics.>? The
test has been used to evaluate impacted canines,?”*°%°® however, its use in
search of a probable outcome (PIC) in children and adolescents, it is
contraindicated by the current guidelines,**°"® because it presents from 4 to 15
times the dose of radiation of a Panoramic radiograph.®* The TCCB is the exam of
choice when it comes to potential complications of the already established
impetus, and its restricted use only when conventional images do not fulfill their
role in the diagnosis.'**%® The diagnostic benefit x dose of radiation is a important
consideration in the choice of the radiographic procedures, despite the limitations

presented by radiography panoramic,24'5°'56’61’62

this was the most appropriate tool
for this because it confirms, with as little radiation dose as possible, the anomalous
positioning of the upper canine (diagnosis of dental impaction) in children and
young people_2,6,16,21,22,30,33,40,41,43,44,47,50,51,63-69

The favorable impact of RME on upper canine eruption, improving its
prognosis, even when there is no potential was the main finding of this study. This
approach fulfills the role of treatment of upper canine impaction: it reduces the
possibility of a Potentially Impacted Canine (PIC) turn into an Impacted Canine
(IC).?®

The sample consisted of 49 PIC in Group 1 (PICE), 54 canines in Normality
in Group 2 (CNNE) and 27 canines in Normality in Group 3 (CNWE).®” Other
studies used sample number similar.20:?227:32:41:43-45505187.68 ' Grq5 1 patients
(PICE) presented both unilateral PICs, and bilateral PICs; as well as Group 2
(CNNE) and 3 (CNWE) patients presented both canines in unilateral normality, as
well as bilateral canines in normality, corroborating
With other studies.0204041:43444748 thers presented only unilateral canines 2"°°
or bilateral. **¢’

The dental age of the canines was considered in the selection of the
sample, following the classification of Nolla,*® because the root formation is related
to the eruptive potential of the teeth. It is known that there is great variation in
individuals, between the chronological, dental and skeletal ages. Canines can to

erupt at any stages of bone maturation’®"*

and at different chronological ages (8-
32,40,41,43-45,51 : H H
13 years), but have eruptive potential until the Stage 9 of Nolla (3/3 of

root formed). In relation to the rhizogenesis, it was observed that during the
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observation period of the study (1 year), the 3 groups that presented the totality of
canines with root formation in 2/3 (stage 8 of Nolla),* at the end, presented almost
all the canines in the final stage of root formation - 3/3 (stage 9 of Nolla),*
representing 91.4%, 96.3% and 96.3%, for Groups 1, 2 and 3, respectively with
apical closure and decreasing eruptive force. There is a tendency delay in the root
formation of PICs, which suggests a probable relationship between variation in
root formation time and canine impaction.®’?

The mean observation time was 1 year (12 months), since the objective
was assess the immediate effects of RME. In this way, the overlap of effects not
only of growth but also of the normal development of the external factors (dental
losses), which could de-characterize the objectives of the study. Other

20.32,40,41,43-4550.51 \\ho evaluated the success or failure was observed for

studies,
12-18 months. The groups presented similarity regarding chronological age, dental
age, time of observation and distribution of canines regarding gender and side
(Table V). The distribution of groups in Sectors I, Il, Il and IV, in T1, represents

the severity of the sample, which the observational distribution of other studies.?*%

According to the literature,?*%

the most relevant radiographic predictor for
the prediction of PICs is what evaluates the position, categorically, in the
horizontal direction: the Sectors.?®?! Therefore, the canine sectorization was used
to assess the degree of severity of impaction: Sector | (position of normality),
Sector Il (invasion of the distal half of LI), Sector Il (invasion of the mesial LI) and
Sector IV (central incisor invasion). After the RME (T2) there was a migration of
these teeth from the most severe to less severe sectors, reorienting them to
normality (Sector 1), in this way, Groups 1 and 2 have become similar in relation to
the distribution of canines in the different Sectors (Table V).

This equivalence can be explained by the high percentage of Group 1,
associated with the percentage of worsening in Group 2. Even for those canines
that did not present impaction potential (Group 3), it was observed improvement in
canine positioning when compared to Group 2 (normality). For canines with
impacting potential (Group 1) there were
statistically significant improvement when compared in different times (T1 and
T2). Thus, it can be suggested that RME was effective in repositioning of the
normal eruption axis in 22 PCIs (44.9%), which condition of teeth with potential of

impaction to the position of normality and in the maintenance of 25 of the 27
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canines (92.59% of the 100%) in normality in Group 3, fulfilling the role of
treatment Preventive / interceptive.?**

When it comes to vertical categorical evaluation, it can be percentage of
canines reached the amelocemental junction (ACJ) or the Coronary region of the
lateral incisors (eruption) in groups 1 and 3 when compared to Group 2 (Table
V). This result indicates that for two groups initially (one with potential for
impaction and another with characteristics of
normality), after RME, presented with approximate characteristics. Fact suggesting
reorientation of the deviation of the eruption axis* by RME.

Because linear measurements show distortions in the panoramic,®®"*™ it
becomes less reliable to measure the displacement of the canine in vertical and
horizontal directions in millimeters. In addition, such measures in would represent
the actual dimensions of the patient. The evaluation of measurements (horizontal
and vertical) was performed by means of proportions along the time. Thus the
horizontal and vertical changes could be categorical form (sector and eruption)
and numerical (proportion of the displacement).

In general, initially (T1), the PICs (Group 1) presented worse (horizontal,
vertical, and angular) than canine in normality (Group 2) and both Groups in
normality (Groups 2 and 3) presented in a similar way, with Group 3 in position
less favorable to Group 2. After RME (T2), the PICs (Group 1) improved their
positioning (they verticalized, approached the plane
Occlusal and distanced from the midline), becoming similar to canines in normality
(Group 2) in all variables. And the groups that presented Normality (2 and 3)
remained similar in most variables except for the horizontal positioning, where the
canine of Group 3 moved away from the line mean showing even more favorable
positioning than Group 2 (P <0.01). This improvement seems to come from a
conjunction of skeletal (Bone augmentation in the LM region)*® and dental changes
caused by RME, which modifies favorably the positioning of the canines.>>"®

When comparing the times (T2-T1) is noted statistical differences significant
positioning of canines in Groups 1 and 2 in all variables (horizontal, vertical and
angular) (p <0.01). As well as there were differences statistically significant in
positioning the canines in Groups 2 and 3 all variables (horizontal, vertical and
angular) (p <0.01). With this finding, one can see that the changes observed after

64,66

RME are not only as a function of normal development of canines as Group 3
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the normal development, had the effect of RME and its modifications were higher
than those in Group 2.

In addition to the canines, the adjacent teeth (LI and 1% PMS) were also
evaluated. It is noticed that the lateral incisors (LI) adjacent to PICs had become
more upright and closer to the crown line average when compared with LI under
normal conditions (Table VI). This initial verticalization of LI can be explained by
the position change canine initial (PIC), as in the normal development of the
canine to the track age evaluated in the study, one would expect that it was
positioned distal to the root of the LI and when your drive mesial and its vertical
integration, this caused an increase in the distal slope of the LI by close contact
expected between the roots of these teeth,®® which does not occur in adjacent to IL
(CPIs), the anomalous position of the canine. After RME, LI increased angulation,
and their crowns away from the midline with statistical difference significant,
approaching the normal characteristics. That is, not only reached angulation
compatible with normality, but also positioned itself more favorable to the eruption
of the canine, probably due to skeletal and action dental RME.**"®

Initially (T1), 1%' premolars behaved similarly in the 3 groups for all
variables. After RME (T2), 1% premolars decreased mesial angulation, approached
the occlusal plane and moved away the middle line having the largest change in
Groups 1 and 3 (Tables VII and VIII), corroborating the changes in vertical and
horizontal position they were also higher in these groups (Tables VII and VIIl). The
movement of 1% premolars behaved similarly to the development normal these
teeth, in which we expected a progressive decrease in angulation of the 1%
premolar from 8 to 11 years.*"® The fact of the biggest changes have occurred in
the groups receiving RME can be explained by "accelerated growth" caused by it.

This better positioning both lateral incisors, as of 1% premolars seems, as in
canines, result from a combination of changes skeletal and dental caused by
RME,**"® which modifies favorably not only the positioning of the canines, as well
as those teeth directly involved in its eruption process.®® The modifications
intralveolar of canines, lateral incisors and 1 premolars are closely related which
can be explained by anatomical proximity intraosseous germs / teeth. This fact
was also observed by other authors.*”®> Other studies report the great influence

the positioning of the canines positioning of the lateral incisors.?”>*"®
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Most studies elect only one angular evaluation criteria to set the
intraosseous placement of the canine.??°?433%4%7 |y the present study to evaluate
the angulation of the canine (and adjacent teeth), was used three different
variables in order to minimize potential biases. Someway generally, the angular
variables have converged to the same result. You can also check that both
categorical variables (sector and eruption), as the number (proportion of
displacement) converged on the same results, which enhances the consistency of

the study.

CONCLUSION
The RME had a favorable impact on the eruption of canines higher,
improving their prognosis even when there is no impaction potential. In this sense,
changes favorable on positioning of canines and adjacent teeth:
v canines: they approached the occlusal plane, away from the midline and
upright;
v/ lateral incisors: approached the occlusal plane, away from the midline
and distoangulation when adjacent to PICs and when upright adjacent to
the canines in normality;
v 1% premolars: approached the occlusal plane, away from the midline and
upright.
This improvement in positioning seems to come from a combination of
skeletal and dental changes caused by RME, which change favorably positioning

the canines and adjacent teeth.
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FIGURES

Figure 1 - Tip Positioning Canine cusp in relation
to sectors I, II, lll and IV.

50 individuals
(21 male e 29 female)

¥ Presence of transverse maxillary discrepancy, tooth/ arch length discrepancy
v Absence of canine bulge
¥ Lateral incisor position change
¥ Presence of dental anchorage for ERM

| S — p— p— p—— p— — p—
S — /\ ................................ ,
. . . . 1
! v'Canines in sectors I, Il ou IV v'Canines in sector | 1
! ]

e ] e = 4
GRUPO 1 GRUPO 3
PICE CNWE
32 individuals 18 individuals
(13 male e 19 female) (08 male e 10 female)
49 canines 27 canines
(Potentially Impacted) (In Normality)

Figure 2 - Flowchart of Group 1 (PICE) and Group 3 (CNWE).
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Figure 3 - Flowchart of Group 2 (CNNE).

Figure 4 — A) Angular measurements of long axis of incisor teeth Side (IL), Canino (C) and 1
Premolar (1* PM) from the Line Inter Orbit (LIO). B) Angular measurements of long axis of
incisor teeth Side (IL), Canino (C) and 1 Premolar (1* PM) and in relation to the occlusal plane
(PO) in panoramic radiographs.
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\ /
Figure 5— A) Angled measures the long axis of the incisor teeth Side (IL), Canino (C) and 1
Premolar (1 PM) in relation to the Middle Line (LM) on panoramic radiographs. B) Angle
Measurements of the long axis of the canine tooth (C) with the long axis of the teeth Lateral (IL),
and 1 Premolar (1* PM) on panoramic radiographs.

Figure 6 — A) Linear Vertical Measures of incisor teeth Side (IL), Canino (C) and 1 Premolar (1*
PM) relative to the line Inter Orbit (LIO) and the occlusal plane (PO) on panoramic radiographs. B)
Linear Horizontal measurements of incisor teeth (IL), Canino (C) and 1> Premolar (1*PM) relative
to the line Orbital Posterior Perpendicular (LOrPostPerp) and Middle Line (LM) on panoramic
radiographs.

LIO LIO LIO
G1xG2 G2xG3 G1xG3

LOPost LM LOPost LM LOPost LM

PO PO PO
Figure 7 - Comparison of eruption trajectory canine between G1xG2 groups, G2xG3
and G1xG3 in different times (T1 and T2).



TABLES

44

Table | : Clinical criteria (initial selection) and radiographic criteria (final
selection) used for selecting groups.

CLINICAL CRITERIA
(Initial selection)

RADIOGRAPHIC CRITERIA
(Final selection)

Group 1 -PICE
(Canines
potentially

impacted with
Expansion)

constricted maxilla,
size discrepancy
tooth / arc length

Canine bulge absence

Change incisor position
upper side with the crown

excessively tilted
distal and / or vestibular

Presence of anchoring
Dental sufficient for
realization of rapid
maxillary expansion

Canines in sectors I,
llorlIv 21 (Figure 1) -
severity

PIC

Canines with root formation in
Stage 8 (2/3) of Nolla *°

Grupo 2 - CNNE
(Canines in
normality No
Expansion)

Canines located in sector I, ;%
(Figure 1) - normality

Canines with root formation in
Stage 8 (2/3) of Nolla*®

Grupo 3 - CNWE
(Canines in
normality With
Expansion)

constricted maxilla,
size discrepancy
tooth / arc length

Canines located in sector I, ;%
(Figure 1) - normality

Presence of anchoring
Dental sufficient for
realization of rapid

maxillary expansion

Canines with root formation in
Stage 8 (2/3) of Nolla*®
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Table Il : Description of the points raised in Radiocef program set points Radiocef
Short Point Name

Points created in Radiocef

Abbreviation Point’'s Name Definition
1 orD Right Orbital the lowest point of the contour of the right
orbit
2 OrE Left Orbital the lowest point of the contour of the left orbit
3 cci3 Cusp canine 13 the point cusp located in canine cusp 13
4 AC13 Apex do caninel3 | Point located in apex to canine 13
5 cc23 Cusp canine 23 Point located in cusp of canine 23
6 AC23 Apex do canino 23 | Point located in apex to canine 23
7 12 Incisal edge of Point located in the center of the incisal edge
lateral incisor 12 lateral incisor 12
8 AIL12 Apgx of lateral Point located in apex to lateral incisor 12
incisor 12
Incisal edge of Point located in the center of the incisal edge
9 [L22 o e
lateral incisor 22 lateral incisor 22
10 | AlL22 Apgx of lateral Point located in apex to lateral incisor 22
incisor 22
st ; ; st A
11 | c1% PM14 Cusps of 1 Point Iogated in the cusps of 1* pré-molar 14
premolar 14 (Mean distance between cusps)
st ; ; st 4
12 | ALY PM14 Apex of 1 Point Iogated in the apex of 1> pré-molar 14
premolar 14 (Mean distance between cusps)
st ; f st A
13 | 1% pM24 Cusps of 1 Point Iogated in the cusps of 1* pré-molar 24
premolar 24 (Mean distance between cusps)
o : : st A
14 | A1 PM24 Apex of 1 Point Iogated in the apex of 1> pré-molar 24
premolar 24 (Mean distance between cusps)
15 | ENApan AnFerlor Nasal Point located in the Anterior Nasal Spine
Spine
16 | sPM Median Palatine Point located in the the lower part of the
Suture Median Palatine Suture
MV of 1° Point | in th MV of 1° molar 1
17 | CMVIeM16 Cusp 0 oint located in the cusps o] molar 16
molar 16
st H H st
18 | CMV1oM26 Cusp MV of 1 Point located in the cusps MV of 1 molar 26
molar 26
19 | nci1 Incisal edge 11 Point located in the center of the incisal edge
11
20 | 1c21 Incisal edge 21 Point located in the center of the incisal edge
21
21 | OrPostD Right Orbital Poinf[ Iocate(_j in the most posterior portion of
Posterior the right orbit
22 | OrPostE Left Or'bital Point Iocatgd in the most posterior portion of
Posterior the left orbit




Table Il : Description of lines created in Radiocef program
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Lines created in Radiocef

Abreviatura | Nome da Linha Definicao
Medium line Line Tangent Dots
LM SPM e ENA
Right Oclusal Plane | Line Tangent Dots
POD IC11 e CMV1°M16
Left Oclusal Plane Line Tangent Dots
POE IC21 e CMV1°M26
Inter Orbitary Line | Line Tangent Dots
LIO OrD e OrE
Right Posterior Line Tangent Dots
LOrPostD Orbitary Line OrPostD perpendicular LIO
i Line Tangent Dots
LOrPostE Left Posterior g

Orbitary Line

OrPostE perpendicular LIO




Table IV : Description of angular, linear and categorical variables.
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Parameters Descrition Symbol
Canine * midium Line # C.LM
Canine * occlusal plane® C.PO
Canine - inter orbitary line © C.LIO
lateral Incisor » midium Line # IL.LM
lateral Incisor * occlusal plane” IL.PO
lateral Incisor « inter orbitary line © IL.LIO
Angular 1% premolar « midium Line 2 1°PM.LM
Variables
1 premolar ¢+ occlusal plane ° 1°PM.PO
1° premolar + inter orbitary line 1°PM.LIO
Canine - lateral Incisor C.IL
Canine « 1°' pré- molar C.1°PM
midium Line ? « occlusal plane ° LM.PO
midium Line @ ¢ inter orbitary line © LM.LIO
Cuspids canine - occlusal plane ° CC-POperp
_ Cuspids canine - inter orbitary line © CC-LIOperp
\\//:rrig%?éss Cuspids lateral Incisor - occlusal plane ° CIL-POperp
Cuspids lateral Incisor - inter orbitary line © CIL-LIOperp
Cuspids 1% premolar - occlusal plane C1°PM-POperp
Cuspids 1% premolar - inter orbitary line C1°PM-LIOperp
Cuspids canine - midium Line # CC-LMperp
Cuspids canine - Right Posterior Orbitary Line ¢ CC-LPOperp
Horizontals | Cuspids lateral Incisor - midium Line @ CIL-LMperp
Variables | Cuspids lateral Incisor - Right Posterior Orbitary Line ¢ | CIL-LPOperp
Cuspids 1% premolar - midium Line 2 C1°PM-LMperp
Cuspids 1% premolar - Right Posterior Orbitary Line ¢ | C1°PM-LPOperp
1/3 AP (Apical)
Eruption Cu§pids canine X Lateral incisor 1/3 M (Medium)
Adjacent JAC © or
1/3 C (Crown)
Categoric Setor | .
Variables (Normality)
Setorization | Cuspids canine X sectors f Setor Il
Setor llI

Setor IV (>PIC)

Rizogenesis | Canine root formation stages °

2/3 (Estage 8)

3/3 (Estage 9)

a Midium line: line anterior nasal spine to the lowest point of the Palatin mediam suture

b Plan Occlusal: horizontal line tangent to the ends of the mesial buccal cusps of 1 the permanent
molars and the incisal edges of the central incisors

c inter orbital line: line touching the lowest points of the two orbits
d Line Rear Orbit: line that touches the rearmost point of the orbit perpendicular to line inter orbital
e JAC: cementoenamel junction

f sectors: sectorization proposed by Lindauer et al.

g Internship Nolla



Table V - Characterization and categorization of the sample
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Grupo 1- PICE Grupo 2- CNNE Grupo 3 - CNWE
Variables (N=49) (N=54) (N=27) P
Mean DP Mean DP Mean DP
Age (T1) 9,53 1,10 9,03 0,72 9,25 1,06 | 0,0726 £
Observation Time 1,11 0,30 1,03 0,19 1,12 0,32 | 0,2262 £
Male 20 -40,82% 24 — 44,44% 12 — 44,44%
Gender 0,9213 €
Female 29 —-59,18% 30 — 55,56% 15 - 55,56%
. Right 27 —55,10% 31 -57,41% 11 - 40,74%
Canine 0,3435 €
Left 22 — 44,90% 23 —42,59% 16 — 59,26%
Setor | 0-0% 54 — 100% 27 — 100%
Canine |Setor Il 32 -65,31% 0 - 0% 0—-0%
Setorization <0,0001 €
(T1) Setor llI 14 — 28,57% 0-0% 0-0%
Setor IV 3-6,12% 0-0% 0-0%
Setor | 22 — 44,90% 37 — 68,52% 25 —92,59%
Canine [Setor I 25— 51,02% 16 — 29,63% 2-7,41%
Setorization
(T2) Setor Il 2-4,08% 1-1,85% 0-0%
0,0012 €
Setor IV 0—0% 0—0% 0-0%
G1lxG2 p=0,052
Canine |1/3APouM 100% 100% 100%
Eruption
(T1) JACou 1/3C 0-0% 0-0% 0-0%
Canine 1/3APou M 22 — 44,90% 32 —-59,25% 9 -33,33%
Eruption 0,0251 €
(T2) JACou l/3C 27 — 55,10% 22 — 40,75 18 — 66,67%
Canine |23 100% 100% 100%
Rizogenesis
(T1) 3/3 0-0% 0-0% 0-0%
Canine |2/3 4-8,16% 2 -3,70% 1-3,70%
Rizogenesis 0,5510 €
(T2) 3/3 45 — 91,84% 52 - 96,30% 26 — 96,30%




Tabela VI — Positioning of Canines (C), Lateral Incisors (LI) and 1% Premolars
(1% PM) in the groups PICE (Group 1), CNNE (Group 2) and CNWE (Group 3),
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in phase T1.
Grupo 1 - PICE Grupo 2 - CNNE Grupo 3 - CNWE
(N=49) (N=54) (N=27)
Variables P
Mid Mid Mid
Mean/DP Point Mean/DP Point Mean/DP Point

C.LM 19,63%+ 9,22 12,11° +5,13 16,66° + 8,57 <0,0001£
Angular
CANINES C.PO 59,67% + 7,92 63,74° + 6,38 61,117 + 8,22 0,0208 £
©)

C.LIO 70,56% + 8,98 78,16°+ 5,72 73,23% + 8,59 <0,0001£
Angular IL.LM 7,79+ 531 48,38 12,01°+555 74,74 12,43°+561 78,07 0,0003 §
LATERAL
INCISOR IL.PO 86,31 +8,36 87,47 +7,30 89,14 + 7,52 0,3150 £
0
) IL.LIO 97,20% + 7,14 101,89° + 5,96 101,25 + 7,57 0,0016 £
Angular 1°PM.LM 11,94+7,01 72,17 10,34+6,69 6225 969+6,46 59,88 0,28108§
15T .
SREMOLAR  1°PM.PO 67,94+9,05 66,29 67,21+912 62,22 6852+6,79 70,61 0,6289 §
0
) 1°PM.LIO 78,86 + 8,05 81,63 + 9,07 80,63 + 7,10 0,2393 £
Angular C.IL 26,63 + 11,23 23,71 +6,81 28,13 + 11,67 0,1169 £
Dental
O C.1°PM 10,75+10,19 71,74 7,03+6,98 56,07 9,66+7,35 73,01 0,0549 §

C% PO-LIO 0,62°+0,06 51,81 0,67°+0,05 78,72 0,66°°+0,07 63,88 0,0014 §
zﬁz)rt'ca' IL% PO-LIO 0,95°+0,07 54,77 0,99°+0,02 78,94 0,96™+0,05 5807 0,0026§

1°PM% PO-LIO 0,81+0,08 63,32 0,82+008 67,81 081+0,08 6481 0,82868§

C% LM-LOrP 0,72% + 0,04 0,70° + 0,03 0,70° + 0,04 0,0194 £
Horizontal  IL% LM-LOrP 0,76 + 0,03 0,73" £ 0,03 0,74° + 0,03 0,0199 £
(%)

1° PM% LM- 0,58 + 0,05 0,58 + 0,04 0,56 + 0,03 0,0901 £

LOrP

£ = ANOVA

§ = Kruskal-Wallis
Significancia: p<0,05
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Table VII - Positioning of Canines (C), Lateral Incisors (LI) and 1% Premolars (1
PM) in the groups PICE (Group 1), CNNE (Group 2) and CNWE (Group 3), in

phase T2.
Grupo 1 - PICE Grupo 2 - CNNE Grupo 3 - CNWE
(N=49) (N=54) (N=27)
Variables _ _ _ P
Mean/DP P'\gilgt Mean/DP F"\(/)Iilr?t Mean/DP Pl\c/JIiIr?t

C.LM 12,18+8,93 71,39 10,06 +6,03 6487 850+528 56,05 | 0,26308
Angular
CANINES  C.PO 66,08 + 8,29 66,52 + 6,94 70,37 + 8,15 0,0542 £
)

C.LIO 78,61+ 9,32 81,18 + 7,83 83,25 + 7,32 0,0591£
Angular  ILLM 995"+ 513 53,94 1365°+6,07 78,63 11,10°+542 60,20 |0,0029 §
LATERAL
nCisor PO 87,46 + 7,89 89,05 + 7,37 88,01 + 6,49 0,5430 £
0
) IL.LIO 99,98 + 6,23 103,71° + 6,13 100,89% + 6,07 0,0079 £
Angular 1°PM.LM 729+541 6559 801+6,77 67,44 636+447 61,44 |0,7957 §
157 a b a
SrEMOLAR  17PM.PO 73,96°+8,33 7201 70,12°+8,16 50,87 77,01°+7,40 82,94 | 0,0005 §
0
O 19PM.LIO 86,49 +7,09 67,44 84,78°+854 56,18 89,90°+7,35 80,59 |0,0206 §
Angular C.IL 21,37 + 10,83 2253 + 8,43 17,93 + 9,50 0,1292 £
Dental
©) C.1°PM 9,01+830 70,66 698+7,02 5945 805+697 6822 |0,29348§

C% PO-LIO 0,76 +0,12 62,83 0,75+0,07 60,33 0,81+011 80,66 |0,0597 §
zﬁz)“'ca' IL% PO-LIO 0,99 +0,04 61,44 100+001 7237 1,00+002 59,11 |0,2081§

1°PM%PO-LIO  0,93°+0,09 72,02 0,88°+0,09 52,94 0,94°+0,07 78,77 | 0,0045 §

C% LM-LOrP 0,69° + 0,04 0,70% + 0,03 0,66” + 0,04 0,0001 £
Horizontal  IL% LM-LOrP 0,74 + 0,02 0,74 + 0,04 0,74 0,03 0,9179 £
(%)

1° PM% LM- 0,54% + 0,05 0,57° + 0,04 0,51° + 0,05 <0,0001£

LOrP

£ = ANOVA

§ = Kruskal-Wallis
Significancia: p<0,05
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Table VIII - Change in positioning of Canines (C), Lateral Incisors (LI) and 1% Premolars
(1 PM) in the groups PICE (Group 1), CNNE (Group 2) and CNWE (Group 3), in (T2-T1).

Grupo 1 - PICE Grupo 2 - CNNE Grupo 3 - CNWE
(N=49) (N=54) (N=27)
Variables _ _ _ P
Mean/DP P'\gilgt Mean/DP F[\(/)Iilr?t Mean/DP P’\gilgt

C.LM -7,45% + 8,68 -2,05° + 4,86 -8,16 + 6,58 <0,0001£
Angular
CANINES C.PO -6,40°+7,45 59,21 -2,78°+545 79,36 -9,25°+8,48 49,18 0,0010 §
©)

C.LIO -8,04° + 8,80 -3,01° +5,45 -10,01% + 7,32 <0,0001£

b

Angular IL.LM 2,17° + 5,54 1,63+ 4,47 -1,32° +5,12 0,0125 £
LATERAL ) po 115+801 60,53 158+585 63,63 -1,14+587 7825 0,1298§
INCISOR
0
) IL.LIO 2,78% +5,91 1,82% + 4,04 -0,36" £ 5,79 0,0426 £
Angular 1°PM.LM -4,64 + 7,86 -2,33+7,25 -3,33+8,45 0,3220 £
1 ab a b
PREMOLAR |1°PM-PO 6,02% + 7,54 2,91%+ 8,16 8,48" + 9,00 0,0118 £
0
O 19PM.LIO 7,63% + 78,54 3,15" + 7,87 9,26% + 9,01 0,0029 £
Angular C.IL 5,25+ 11,19 -1,18% + 6,99 10,19° + 9,13 0,0002 £
Dental
©) C.1°PM -1,74 + 6,77 -0,05+ 7,34 -1,61+9,88 0,4929 £

C% PO-LIO 0,14°+0,09 74,63 0,08°+0,04 47,07 0,16°+0,09 85,77 <0,00018§
2{,2)”""""' IL% PO-LIO 0,04°+0,05 7589 0,01°+£0,02 5418 0,03°+005 6925 0,01188§

1°PM%PO-LIO 0,11°+0,09 74,02 0,06°+0,06 49,38 0,13°+0,07 82,25 0,0001 §

C% LM-LOrP -0,03% + 0,06 0,001° + 0,04 -0,03* + 0,03 0,0003 £
Horizontal |IL% LM-LOrP -0,02% + 0,05 0,006° + 0,03 -0,002% + 0,03 0,0089 £
(%)

1° PM% LM- -0,04% + 0,07 -0,01° + 0,04 -0,05% + 0,05 0,0009 £

LOrP

£ = ANOVA

§ = Kruskal-Wallis
Significancia: p<0,05
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4 CONSIDERACOES FINAIS

A ERM apresentou impacto favoravel sobre a erupcdo dos caninos
superiores, melhorando o seu progndstico até mesmo quando ndo existe uma
impaccdo em potencial. Neste sentido, ocorreram alteracbes favoraveis no
posicionamento dos caninos e dentes adjacentes:

v/ Caninos: aproximaram do plano oclusal, afastaram da linha média e
verticalizaram;
v" Incisivos laterais: aproximaram do plano oclusal, afastaram da linha média

e disto-angularam quando adjacentes aos CPls e verticalizaram quando

adjacentes aos caninos em normalidade;

v' 1% pré-molares: aproximaram do plano oclusal, afastaram da linha média e

verticalizaram.

Esta melhora no posicionamento parece advir de uma conjuncao de
mudancas esqueléticas e dentérias causadas pela ERM, as quais modificam

favoravelmente o posicionamento dos caninos e dentes adjacentes.
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Bauru, 16 de abril de 2015.

Termo de Anuéncia

Como parte da documentagéo solicitada para avaliagao de proietos de
pesquisa, declaramos estar ciente de que o projeto infitulado “Efeitos de expansio
répida da maxila sobre o posicionamento dos caninos superiores potencialmente
impactados na fase da dentadura mista” sera realizado com a colaboragdo da
Faculdade de Odontologia de Bauru — Departamento de Ortodontia, que disponibilizara
as documentagbes ortodonticas referentes ao centro de estudo do crescimento
craniofacial desta instituicdo com o propdsito de compor a amostra do referido estudo.

Atenciosamente,
g AL ;/g/ ‘
o= Cmats o -./2'1//./ Y :’.jﬁ - z
< Sérgio Estelita C. Barros “Guilherme'Janson
Pesguisador responsavel-UFRGS Professor responsével pelo arquivo de

documentagdes ortodénticas da Faculdade de
Odontologia da Universidade de Sdo Paulo
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Estamos realzando o estudo intiwado "EFEITOS DA EXPANSAD RAPIDA DA MAXKILA
SOBRE O POSICIOMNAMENTO DOS CANINOS SUPERIORES POTEMCIALMENTE
IMPACTADODS MA FASE DA DENTADURA MISTA"™ realzado pela auna Luslana Socbdo
HofMelder & gostariamos de convidar seu(sua) fiho(a) 3 particlpar.

Este estuds s realzado na Faouldade de Odontcdogia da UFRGSE e tem como objstivo
daterminar o quanto o apareiho disjuntor da maxdla ajuda no “nascimenio” comeio dos dentes
caninos SUpSriores permanentas (“presas”) na arcada dentarla, evitando gue estss dentes fiquem
“presss” dentno do OBS0, DU gUS POSSAM “Nascer por oima dos demals denles permanenies |3
preseniss na bocd. Fleando “presos”, 25ies caninos podem causar desde danos 305 demals dentes
3t @ perda destes dentes ou danos a6 estruturas cdreunvizinhas, @ “nascendo” por @ma dos
demals dentes, podem cawsar dificuldade de higizne, gerando cdnes, problemas de genglva entre
pUiros prodlemas & [3moem wna aparcncla desagradivel a0 sormr causando tambem, alteracies
pelciogicas.

Para a reallzagdo deste projeto de pesquisa, todo o participante devera utlizar wm apareiho
orioddntico Mo (colado nos dentes) chamado disjuntor da maxiia por um periogo 92 & MEeses &
putro apareiho remayvived (de eolocar e tirar) chamado placa de contengdo por um perioda de mals
£ meses, totallzando 12 messs (1 ano) de tratamento. Estes apareihos, bem como as revisbes
necessanas para este tratamento de ampliagio do “céu da boca® (maxlla) & manutzngdo desta ndo
terdo cusio agum para voces.

Togdos ao partkclpanies que necessitarem g2 atendimenios  odontolégicos ou gue
manifestarem Interesse em ser atendidos devido 3 probdemas de ordem dentaria, serdo atzndidos
na Faculdade de Cdontologla da UFRGE.

05 posshiels @anos & nscos que poderdo wir @ ocormer 30 paricpar dessa pesquisa sio
minimos: desconforto, Gores leves, pequena alteragdo temporaria na fala e, prodlemas cawesados
pela ma higienizagdo bucal, como caries e probiemas pericdonials. Tals danos s2rdo sanados
totalments aqul na Facuidade o= Odonipiogla da UFRGSE. Caso a orianga sinta algum desconforto
gurantz o tratamento, 3 ntemupgdo do mesmo poderd ser solciiada a qualquer momenio,
atzequrando-se a llberdade de g2 recusar ao ratamenio.

Ruas Ramirs Banosios, 2452 Forio Adegre RE CEP S0035-003 Fone IS - 3308 5481
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Universdage Federal do Rlo Grande do Sul Faculdade de Odoniaiogla
Termo de Consentimento Livre & Esclarecido (TCLE) - 2 paginas

0 benefico assodado & participacio de seu (sua) filho]a) nessa pesquiss serd o tratamento
corn aparelhos disjurbores & um auxli indiretn, contribuings para a realizacio desse projeto e para
# CEnClE como um todo.

Com 2852 mabalho espera-ee  auxllar of clngides-dentsias, em  especial o
pdonioppediatras & orodontistas, peemitindo a oiacio de um protoonlo de tra@mentn preccs pars
prevencio de impaccio de AnNoS SUPSiones permansntss.

A decis3o de partidpar dessa pesquisa € voluntdria. Viord poderd esoolher se autorzar a
participacao da crianca ou ndo, assim como poderd desistir de participar a qualkguer momento. Fica
ainda assegurado o direito a0 sigilo de todas as informagies ooletadas, ndo sendo permitido acesso
o cuitra pessoa que N30 o proprio participante ou responsavel.

Toda & gualjuer dilvida no decommer do estuds poders ser eschredida pelo Pesquisador
responsivel Prof. Dr. Femando Borba de Aradjo atrawés do telefone (51) 3309.5401. Possivets
problemas podem ser reportados diretamente a0 Comitd de Ebica em Pesquisa (CEP) da UFRGS
33083738,

Ew, , REsponsavel pelo menar
autortzo a pariclpagdo deste na pesqulsa Intiulada
"EFEITOS D& EXPANSED RAPIDA DA MAXILA S0BRE O POSICIONAMENTD DOE CAMINGS
SUPERIORES POTENCIALMENTE IMPACTADOS NA FASE DA DENTADURA MISTA®. Declann
que ful informadoa) dos objetivos & procedimentos que serdo realeados nesta pesquisa, bem
como 22 dos mews dirsitos e dos deveres dos pesquisadores. Declaro, ainda, que recebl uma adpla
deste Tarmao.

Rus Ramim Bamsios, 2452 Porio Alagre RS CEP SDO3S-003 Fone Oexsi- 3308 S451
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Preadofa) particlpante,

Estamos realzando um frabaho que se chama "EFEITOS DA EXPANSAOD RAPIDA DA
MAXILA SOBRE O POSICIOMAMENTO DOS CAMINOS SUPERIORES POTEMCIALMEMTE
IMPACTADOS MA FASE DA DENTADURA MISTA" realizado pela ana Luclana Bocudo
HofMelder e gostariamos de convida-io a participar.

Este trabalho serd realizado na Faculdade de Odontologe da UFRGS e serve para descabrir
o quanta o apareho dspntor da madia auda no “nascimento” cometo dos dentes caninos
BUDErones peTmanentes [“presas”) na ancada denfada, evitando gue estes dentes fiquem “presos”
dentro do o550, 0U qUE POSS3M “nascer” por cima dos demais dentes permanentes |4 presentas na
boca. Fleando “presos’, estes caninos podem estragar of demals deniss e oulras pares por
proximas deles g, “nascendo” por oma dos demals dentes, s ndo nos delardo Impar muto bem
0 dentes, podendo cawsar cares, sangramenio de gengiva, além de debear o somso feka.

Para a reallzagae deste frabaino, bado o particlpante deverd usar wm apareihg arbodintico
Mo jcolado nos dentes) chamado @suntor da maxlla por um perisdo de § Meses @ pulio apareiha
removivel (de cologar e trar) chamado placa de contencdo por wm perisdo @2 mals 6 meses,
totalzands 12 messs (1 ano) de tratamento. Estes aparelnos, s2rvem para aumentar o amanho g
“cEU da bocd” (maxla) sobrando espacd para of dentes caninos “nascersm”. Se algum paricipants
precisar de algum oulre atendiments por denilstas ou quiser mostrar algo de emado para akgum
dentisla sera atendido na Faculdade de Odonipiogla da UFRGS.

Pousos prodlemas podem aconiecer 30 pariclpar desie trabalhaoc descomforto, dificuidags
para falar nos primeiros @as, @ficuldate para escovar os dentes e, caso o apareho & o5 dentes
ndo sefam bem Impos, poderdo aparecer cares @ sangramento d4as gengivas. E, se aconfecerem,
ESiEs problemas s2rao resoividos aqul na Facudate de Odontologla da UFRGS. Caso woce shnta
aigum desconfoio duranie o iraiamenio & ndo guelm mals parlicipar @0 frabalho wsando os
aparslhos, vood posera pedir para salr do traoalho e retirar o5 apareinos 3 qualguer hoda.

AD usar of apareihos propostos, wolb estard ajudando sews dentes canings a “nascerem” mo
lugar certo das sua arcada dentdria & ambém ajudando a todos os dentistas a tratarem melhor
outros participantss que como Vool mbdm ndo tEmespaco para os dentes Enings “nascenem”,
Coim sua ajuda, os dentistas kB0 descobeir a medhor mansia de impedir o problema de falta de

ESPaCD PArA esses dentes,

Rua Ramim Bansioes, 2832 Forio Alegre RS CEP SD03E-003 Fone xS - 3308 5351
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A decis3n de ajudar neste trabalho £ sua & depende da sua vontade &, & daro da wontads
Embém de seu responsdvel. Viocd poderd desistir de participar 8 qualguer momentn & ninguénm
ficard chateado com vocd.

Sz aparecer alquma divida quanto sua participacio no trabalho ela poderd ser respondida
peio Pesquisador responsdvel Prof. Or. Femando Borba de Amijo atrawés do telefone (51)
330B.5491. Possivets problemas podem ser reportados dirstamente a0 Comité de Ebca em Pesquisa
(CEP) da UFRGS 3308.3738.

Eu, , Quern participar deste
tragalho  chamadse “EFEITOS DA EXPANSAED RAPIDA DA MAXILA #SOBRE O
POSICIOHAMENTD DO5 CANINGS SUPERMIRES POTENCIALMENTE MPACTADOS MHA
FASE DA DENTADURA MISTA". Declary que s2i que este frabalho serve para ajudar os denkes
@nings 2 “nascerem” & no |ujar certo e que precisarel war dols Hpos de aparelhos lo@lzados no
&y da boca durante 12 meses. Também sel dos meus dirsdtcs e dos deverss dos pesquisadones,
Ceclarn, ainda, que recebi uma odpla destas folhas,

Porto Alegre, __ de de 201 .

Rua Ramim Barsices, 2432 Forio Adegre RE CEF SDOZS-003 Fone hoesd- 3308 5454
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