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Resumo

Os caninos permanentes superiores sdo 0s dentes com a segunda maior prevaléncia de
impactacdo. A radiografia panoramica constitui um recurso diagndstico auxiliar muito
utilizado para a avaliar o desenvolvimento da denticdo e sequéncia de erup¢do dentaria,
mas ndo ha um consenso entre as grandes associagcdes (Odontopediatria, Radiologia Oral
e Ortodontia) no que se refere a indicacdo desse exame como rotina, devido aos possiveis
riscos bioldgicos da exposicao radiografica. O objetivo do presente estudo retrospectivo
de base universitaria foi avaliar a prevaléncia de caninos potencialmente impactados e as
varidveis clinicas e demograficas que podem predizer a indicacdo da radiografia
panoramica em pacientes ortodénticos infanto-juvenis para avaliacdo de caninos com
potencial de impactacdo. A amostra de conveniéncia foi constituida de todos os
prontuarios clinicos com documentacdo ortoddntica completa de criancas entre 8-12 anos
atendidas na Clinica de Ortodontia e Ortopedia Facial da FO.UFRGS. A posi¢do
horizontal do canino permanente superior relacionado a raiz do incisivo lateral, medido
pelo critério de Lindauer, foi definido como o desfecho primério. Caninos localizados nos
setores 11, 111 e IV foram classificados como pontencialmente impactados. Um modelo de
regressao de Poisson foi utilizada para avaliar os fatores relacionados ao paciente com o
desfecho (p<0,05). Dos 159 dentes incluidos no estudo, em 81 pacientes com a média de
idade de 9,22 anos, a prevaléncia de caninos potencialmente impactados foi de 25,2% (40
caninos). A analise univariada demonstrou que a perda precoce de dentes deciduos
superiores (RP:2,61 IC: 1,27;5,34; p<0,01), medidas reduzidas de sobressaléncia
(RP:0,81 IC: 0,67;0,98; p=0,03), comprimento do arco dentario (RP:0,77 IC: 0.69;0.86;
p<0.01) e perimetro do arco (RP:0,91 IC: 0,87;0,95; p<0,01) foram associados com o
potencial de impactacdo. Todavia, na analise multivariada, somente o comprimento do
arco (RP:0,67 1C: 0,49;0,93; p=0,01) permaneceu estatisticamente significante. Outras
variaveis como género, idade, perfil facial e distancia intermolares ndo foram associados
com o desfecho. A prevaléncia de caninos com potencial de impactacdo em pacientes
ortodonticos infanto-juvenis foi expressiva. As condicdes clinicas que contribuem para
a reducdo do comprimento do arco, como a perda de dentes deciduos superiores,
sobressaléncia e perimetro do arco reduzidos, podem representar parametros para a
indicacdo da radiografia panordmica em pacientes infanto-juvenis com o objetivo de um
diagnostico precoce dessa condicao.

Palavras-chave: Dente impactado; Dente canino; Denticdo mista



Abstract

The maxillary canine is the second most frequently impacted tooth. The panoramic
radiography is a one of the most used diagnostic aids to evaluate dentition development
and dental eruption sequence, but there is no consensus between the major associations
(Pediatric Dentistry, Oral Radiology and Orthodontics) on its indication as a routine
exame, due to the possible biological risks of radiographic exposure. The aim of the
present university-based retrospective study was to evaluate the prevalence of potentially
impacted maxillary canines and associated demographic and clinical variables in young
orthodontic patients that can predict radiographic indication for the evaluation of canines
with impaction potential. The convenience sample consisted of all clinical records with
complete orthodontic documentation of children aged between 8-12 years seen at the
Clinic of Orthodontics and Facial Orthopedics at FO.UFRGS. The horizontal position of
the superior permanent canine related to the root of lateral incisor, measured by the
Lindauer criteria, was set as the main outcome. Canines in sectors Il, 11l and IV were
classified as potentially impacted. Poisson regression model was used to evaluate the
association of patient-related factors with the outcome (p<0.05). Of the 159 canines
included in the study, in 81 patients with the mean age of 9.22 years, the prevalence of
potentially impacted canines was 25.2% (40 canines). Univariate analysis showed that
early loss of primary maxillary teeth (PR:2.61 Cl: 1.27;5.34; p=<0.01), reduced measures
of overjet (PR:0.81 CI: 0.67;0.98; p=0.03), arch length (PR:0.77 CI: 0.69;0.86; p=<0.01)
and arch perimeter (PR:0.91 CI: 0.87;0.95; p=<0.01) were associated with the potentially
impacted maxillary canines. Although, in the multivariate analysis, only arch length
(PR:0.67 CI: 0.49;0.93; p=0.01) remained statistically associated with impacted canines.
Other variables, such as gender, age, facial profile and intermolar distance were not
associated with the outcome. The prevalence of potentially impacted maxillary canines
was remarkable in young orthodontic patients. Clinical conditions that contribute to a
reduction in dental arch length, such as early loss of deciduous teeth, reduced overjet and
arch perimeter, may represent clinical parameters for indication of panoramic
radiographic examination in juvenile patients with the aim of timely diagnosis of
impacted maxillary canines.

Keywords: Impacted Tooth; Canine Tooth; Mixed Dentition
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1. INTRODUCAO

Os dentes caninos permanentes superiores sdo considerados como um dos grupos
dentais com maior risco de impactacdo, ficando atrds apenas dos terceiros molares
(BISHARA; ORTHO 1992). A prevaléncia dessa condicdo varia de 1 a 3% na populagao
em geral (BISHARA; ORTHO 1992; BISHARA, 1998; COOKE;WANG, 2006),
podendo chegar até 24% em pacientes ortodonticos (FERGURSON, 1990; WARFORD;
GRANDHI; TIRA. 2003; LAURENZIELLO et al., 2017). Estudos tém demonstrado que
a ocorréncia de impactacdo de caninos é 3 vezes maior no sexo feminino (SACERDOTI;
BACCETTI, 2004), sendo a forma unilateral a mais frequente (60% - 75%) (ABRON;
MENDRO; KAPLAN, 2004). A impactacéo palatal tem sido observada como o tipo mais
frequente de ocorréncia dessa condicdo (ERICSON; KUROL, 2000; MASON;
PAPADAKOU; ROBERTS, 2001; ALQERBAN et al., 2011).

Os provaveis fatores etioldgicos relacionados a essa condicdo podem ser
classificados em quatro grandes grupos: obstrucdo local do caminho de erupcao por
tecidos duros (odontomas, extranumerarios); patologia local (lesdo associada a dentes
deciduos desvitalizados, cistos); distarbios de desenvolvimento dos incisivos laterais
permanentes (agenesia, alteracdes de forma e tamanho); e fatores hereditarios e/ou
genéticos (agenesia congénita dos laterais...) (BECKER; CHAUSHU, 2015).

No que se refere a impactacdo por palatina dos caninos superiores, que é o tipo
mais frequente de impactacdo, se tem duas correntes de pensamento sobre sua etiologia.
Uma delas estabelece que além da atuacdo de fatores locais (deficiéncia de tamanho do
arco, retencdo prolongada ou perda precoce de dentes deciduos, anquilose, trauma) ha a
auséncia de uma guia de erupcdo para esse dente quando os incisivos laterais estdo

ausentes ou com anomalias (MILLER, 1963; BAAS, 1967; BECKER; SMITH; BEHAR,
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1981; BRIN; BECKER; SHALAV, 1986). J4, na outra se observa que esse tipo de
impactacdo tem uma forte ligacdo aos fatores genéticos, uma vez que a impactacao
palatina tem ocorrido associado a anomalias controladas geneticamente (PECK; PECK;
KATAJA, 1994; PECK; PECK; KATAJA, 1995).

De forma geral, o diagnostico clinico de caninos impactados pode ser realizado
por meio de exames de palpacéo e inspe¢do, sendo que os sinais clinicos mais comumente
associados sdo o atraso na erupc¢do do canino permanente, a retencdo prolongada de
canino deciduo, a auséncia de abaulamento na tdbua 6ssea por vestibular, a presenca de
uma protuberancia no palato e a angulagéo distal da coroa do incisivo lateral adjacente
(KANAVAKIS et al., 2015). Contudo, o diagndstico nesta fase pode ser tardio, tendo
como principal consequéncia a reabsorgdo radicular de incisivos laterais e,
consequentemente, o progndstico desses dentes em termos de vitalidade pulpar e sua
retencédo funcional (ALQERBAN et al., 2009).

O diagnostico precoce e o tratamento oportuno de caninos com potencial de
impactac&o, permite que abordagens menos invasivas e com melhores progndsticos sejam
implementadas, de forma a promover a erup¢do do dente em posi¢do correta na arcada
(BEDOYA; PARK, 2009) sem danos aos dentes adjacentes, proporcionando beneficios
funcionais e estéticos (MANNE et al., 2012). Além disso, pode-se também melhorar a
qualidade de vida desses individuos, uma vez que o tratamento precoce dessa condi¢do
restaura as funcdes normais do sistema dentomaxilofacial de uma forma mais rapida
(LUCACIU etal., 2015).

O exame radiografico panoramico constitui um dos recursos auxiliares de
diagnostico mais amplamente utilizado por Odontopediatras e Ortodontistas para avaliar
0 desenvolvimento da denticdo e a sequéncia de erupcdo dentaria de criangas e pré-

adolescentes. Contudo, ndo existe um consenso entre as grandes associacOes de
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Odontopediatria, Radiologia Oral e Ortodontia, sobre a indicacdo de radiografias
panordmicas nesses individuos como exame de rotina, principalmente devido a relagdo
beneficio/risco bioldgico radiogréfico (HORNER et al., 2004; ISAACSON et al., 2016;
AAPD; 2021). Isso se d& pois seu uso de forma rotineira inevitavelmente levard a uma
exposicdo desnecessaria a radiacdo, realizando-se exposi¢cBes radiograficas
desnecessérias (HORNER et al., 2004).

Considerando otimizar esse recurso diagnostico auxiliar para pacientes com uma
maior probabilidade de apresentar caninos impactados, o presente estudo tem por objetivo
avaliar se as variaveis demograficas e clinicas (relacionadas ao diagndstico ortodontico),
ou a conjuncdo delas, podem estar associadas a ocorréncia de impactagdo de caninos

superiores permanentes em pacientes infanto-juvenis.



16

2. OBJETIVOS

2.1, OBJETIVO GERAL

Avaliar a prevaléncia e os fatores clinicos e demograficos associados a caninos
potencialmente impactados em pacientes ortodonticos infanto-juvenis atendidos na
Clinica de Ortodontia e Ortopedia Facial da Faculdade de Odontologia da Universidade

Federal do Rio Grande do Sul (FO.UFRGS).

2.2.  OBJETIVOS ESPECIFICOS

- Descrever a prevaléncia de caninos permanentes superiores potencialmente impactados
em pacientes atendidos na Clinica de Ortodontia e Ortopedia Facial da FO.UFRGS;

- Determinar se fatores clinicos, como perfil facial, sobressaléncia reduzida, perda
precoce de dentes deciduos, podem estar relacionados a caninos permanentes com
potencial de impactacao;

- Investigar se medidas reduzidas do arco dental, como perimetro, comprimento e
distancia intermolares do arco superior, podem estar associadas aos caninos permanentes

potencialmente impactados.
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Summary

Background: The maxillary canine is the second most frequently impacted tooth. The
panoramic radiography is a much used diagnostic aid to evaluate dentition development
and the sequence of dental eruption, but there is no consensus on its indication as routine,
due to the biological risks of unnecessary radiographic exposure. Aim: Assess the
prevalence of potentially impacted maxillary canines and the associated demographic and
clinical variables in young orthodontic patients, that can predict the radiographic
indication. Design: This university-based retrospective cross-sectional study consisted of
clinical records of children between 8-12 years under orthodontic treatment. The
horizontal position of the superior permanent canine related to the root of lateral incisor
(Lindauer criteria - sectors II, 1l and 1V) was set as the main outcome (impaction
potential). Poisson regression was used to evaluate the association of patient-related
factors with the outcome (p<0.05). Results: Of the 159 canines included, in 81 children
with the mean age of 9.22 years, the prevalence of potentially impacted canines was
25.2% (40). Univariate analysis showed that early loss of primary maxillary teeth
(PR:2.61 CI: 1.27;5.34; p=<0.01), reduced measurements of overjet (PR:0.81 CI:
0.67;0.98; p=0.03), arch length (PR:0.77 CI: 0.69;0.86; p=<0.01) and arch perimeter
(PR:0.91 CI: 0.87;0.95; p=<0.01) were associated with the impaction potential. Although,
in the multivariate analysis, only arch length (PR:0.67 CI: 0.49;0.93; p=0.01) remained
statistically associated with impacted canines. Other variables, such as gender, age, facial
profile and intermolar distance were not associated with the outcome. Conclusion: The
prevalence of the potentially impacted maxillary canines was remarkable in orthodontic
young patients. Clinical conditions that contribute to a reduction in dental arch length,
such as early loss of deciduous teeth, reduced overjet and arch perimeter, may represent
clinical parameters for indication of panoramic radiographic examination in juvenile

patients with the aim of timely diagnosis of impacted maxillary canines.

KEYWORDS: Impacted Tooth; Canine Tooth; Mixed Dentition
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Introduction

The maxillary canine is the second most frequently impacted tooth, after only the
third molars®. The prevalence of impaction ranges from 1 to 3% in the general
population'3. In orthodontic patients, this prevalence rate can range up to 24%%*5.
Studies have shown that this condition is 3 times more prevalent in girls’, where the
unilateral form is more frequent®. Palatal displacement is more common than buccal and
might be associated with an increased risk of cyst formation or infections® %,

The canine impaction is not a uncommom condition because this tooth develops
within the maxilla and has the longest path to travel until the eruption in the oral cavity'?.
The main etiological factors for this condition can be divided into four groups: local
obstruction of the eruption path by hard tissues (odontomas, supernumeraries); local
pathology (periapical lesions, cysts); developmental disorders of the lateral incisors
(agenesis, alteration of form and/or size) and hereditary or genetic factors (congenitally
missing lateral incisors...):.

The proper diagnosis is the most important for the treatment success in this
condition® and it is based on both clinical and radiographic examinations!*. The clinical
examinations can be performed by palpation and inspection, where the most associated
clinical signs are the delayed eruption of the permanent canine, absence of normal buccal
canine bulging, presence of a palatal bulge and distal angulation of the crown of the lateral
incisor’®. However, this diagnosis can be delayed, having as its main consequence the
root resorption of lateral incisors and, consequently, their prognosis in terms of pulp
vitality and functional retention?®.

The radiographic panoramic examination is one of the most used diagnostic aids
by Pediatric dentists and Orthodontists to evaluate the development of the dentition and
the sequence of the teeth eruption in children and pre-adolescents. However, there isn’t a

consensus of the indication of this exam as routine in this age group, in the main dental



21

associations*’1°, mainly due to the benefit/biological risk. This is due to the unnecessary
radiation exposure that this individuals have in the indication of this dental exam
routinely, performing unnecessary panoramic radiographs®®.

Dental casts analysis is frequent in the orthodontic routine. So, establishing
correlations between the occurrence of canine impaction and dental casts measurements
could facilitate the early diagnosis, based on the risk factors present?. Factors related to
this type of analysis, such as the arch length deficiency, have been associated with buccal
canine impaction?.,

Therefore, the early diagnosis and timely treatment of canines with impaction
potential allows less invasive approaches with better prognosis to be implemented,
promoting the eruption of the maxillary canine in its correct position in the dental arch??,
without damage to adjacent teeth and providing functional and aesthetic benefits*4. Also,
the timely treatment brings quality of life improvement, as it restors dentomaxillofacial
normal function more rapidly?®.

Considering the optimization of this auxiliary diagnostic resource (panoramic
radiography) for patients with high probability of presenting impacted canines, the
present study aimed to assess prevalence of this condition and the demographic and
clinical variables (related to orthodontic diagnosis), or their combination, associated with
the occurrence of maxillary potentially impacted permanent canines in juvenile

orthodontic patients.
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Material and Methods
Ethical aspects

The local Research Ethics Committee of the Federal University of Rio Grande do
Sul revised and approved the research protocol (CAAE n. 55959722.8.0000.5347). The

present observational cross-sectional study conforms to the STROBE statement.

Study design, characteristics, and participants

The university-based observational retrospective cross-sectional study was
developed at the Orthodontics and Facial Orthopedics Clinic, School of Dentistry, Federal
University of Rio Grande do Sul (UFRGS), Porto Alegre, Brazil. The convenience sample
consisted of all clinical records (census) from patients that had 8 to 12 years of age, seen
at the Orthodontics and Facial Orthopedics Clinic in the period of 2009 to 2021 and who
had complementary orthodontic documentation (extraoral photographs, study casts and
digital panoramic radiographs). Only clinical records with this complete data were

included in the study.

Eligibility criteria

Clinical records that meet the following inclusion criteria were considered for
analysis: (1) Children with 8-12 years of age; (2) With complete clinical records
(photographs, study casts and digital panoramic radiographs). The records were excluded
when patients had: (1) Diagnosed syndromes and/or lip and palate cleft; (2) Previous
orthodontic treatment; (3) Both permanent canines were already erupted; (4) Panoramic
radiographs with low quality; (5) Canines in early stages of Nolla (stage O: root formation

not yet commenced and stage 1: root formation less than ¥ and % complete)?3; (6)
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Different x-ray companies doing the exams (no standardization). The presence of lateral

incisor agenesis was not considered as part of the exclusion criteria.

Data collection

Three trained and calibrated researchers (A.S.A, G.T.D and S.S.H) collected the
data from the clinical records. The individual and clinical characteristics were as follows:
gender, age, facial profile (plane, convex or concave), overjet (mm), upper intermolar
distance (mm), upper arch length (mm), upper arch perimeter (mm) and early loss of
maxillary primary teeth (absent or present).

The measurements in the dental casts were performed using a digital caliper. The
intermolar distance was measured from the mesiovestibular canine cusp tip of the first
permanent molar on the right side to the one on the left side. The arch length was the
antero-posterior distance of the arch, measured from incisive papilla along the palatine
raphe to the imaginary line tangent to the mesial of the first permanent molar?*. Lastly,
the arch perimeter measurement was obtained dividing the arch in four segments: mesial
of the first permanent molar to distal of the lateral incisor, distal of the lateral incisor to
the mesial of the central incisor and the same in the other side of the maxilla®®. The values
were summed up and the total was the arch perimeter. The inter-examiner analysis to
evaluate the calibration of the examiners that performed this dental casts measurements
of these quantitative variables was the Intraclass Correlation Coefficient (ICC). The
orthodontic specialist (S.S.H) was defined as the gold standard examiner for the
calibration.

Also, the facial profile variable was a visual variable evaluated in the extra-oral
photographs. This variable was evaluated by an orthodontic specialist (S.S.H.) in two

periods (one week interval). The intra-examiner analysis Kappa was performed for the
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calibration of this qualitative variable. The overjet measure was also performed in the
dental casts with the digital calliper and evaluated by the orthodontic specialist (S.S.H)
and the intra-examiner ICC calibration was performed for this quantitative variable (also
with one week interval). All the reproducibility tests were considered adequate (>0,80),

demonstrating reliable ranking and measurement procedures.

Outcome

The horizontal position of the maxillary canine was set as the main outcome. It
was evaluated according to the Lindauer method?® in the panoramic radiographs by linear
measurements in the ImageJ software®’. This linear measurement was performed by a
calibrated examiner (G.T.D) and calibration of this examiner for this variable was
performed by the intra-examiner analysis Kappa (Kappa value of 0,83) in two periods
(with one week interval between each evaluation). For this measurement, the canine cusp
and its relation to the adjacent lateral incisor was used as reference. The potential of
impaction of the maxillary canines was classified based on the location of the canine cusp
tip in one of the four Lindauer sectors: sector I, sector Il, sector 11l or sector IV. Those

canines found in sectors I, 111 and IV were considered to have impaction potential.

Statistical analyses

Data analyses were performed with STATA software 20.0 (Stata Corp., College
Station, TX, USA). The descriptive analysis provided the distribution summary according
to the independent variables. Poisson Regression Model was used to investigate the
association of the independent variables with the potentially impacted maxillary canines.
Prevalence ratio and their respective 95% confidence intervals (PR; 95% CI) were

provided. Dependency of the variables of the same patient was considered (one patient
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could contribute with more than one canine for the analysis). Only those variables

presenting p values <0.30 were selected to be included in the multivariate model.

Results

Of a total of 600 available clinical records of orthodontic patients, 81 clinical
records met the eligibility criteria, however, only 159 canines were included in the study,
since 3 canines had already erupted. Figure 1 shows the flowchart of the included
participants in the study.

The mean age of the sample was 9.22 years (+0.93) and it was predominantly
composed by girls (55.6%). The prevalence of potentially impacted maxillary canines
was 25.2% (40 canines), being slightly more prevalent in boys (25.71%) than in girls
(24,71%). The individual and clinical characteristics of the sample are show in Table 1.

Table 2 shows the clinical characteristic related to the potentially impacted
canines. In the distribution of the 40 potentially impacted maxillary canines, 32 canines
(80%) were located in Sector Il, 5 canines (12.5%) were in Sector Ill, and 3 canines
(7.5%) were in Sector IV.

Poisson Regression was used to investigate patient-related factors associated with
the impacted maxillary canines (Table 3). Univariate analysis showed that early loss of
primary maxillary teeth (PR:2.61 CI: 1.27;5.34; p=<0.01) and reduced measurements of
overjet (PR:0.81 CI: 0.67;0.98; p=0.03), arch length (PR:0.77 CI: 0.69;0.86; p=<0.01)
and arch perimeter (PR:0.91 CI: 0.87;0.95; p=<0.01) were associated with the potentially
impacted maxillary canines. Although, in the multivariate analysis, only arch length
(PR:0.67 CI: 0.49;0.93; p=0.01) remained statistically associated with the outcome. Other
variables, such as gender, age, facial profile, intermolar distance were not statistically

associated with potenttialy impacted canines.
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Discussion

This study shows that the prevalence of the potentially impacted maxillary canine
was remarkable in orthodontic young patients, and clinical conditions that contribute to a
reduction in dental arch length may represent clinical parameters of impaction risk for
indication of panoramic radiographic in children and pre-adolescents, with the aim of
timely diagnosis and treatment of impacted maxillary canines.

The prevalence of potentially impacted canine in the present study was 25.2%,
showing that one in every four patients had potentially impacted maxillary canines, and
that this prevalence is in accordance with previous studies that investigated the prevalence
of impaction in orthodontic populations*®. The higher prevalence observed in
orthodontic populations than in the general population is probably because this patients
are already seeking orthodontic treatment for other reasons and/or due to the importance
of the management of this condition in the terms of esthetic and function*2,

The canine impaction occurrence is associated with clinical complicatios such as
resorption of the adjacent lateral incisors, increased risk of developing cystic lesions,
ankylosis, infection and migration of the adjacent teeth causing the decrease of the arch
length’-?8, The proper diagnosis is the most important for the treatment success of this
condition®. In this sense, it is important that the professionals are aware of the clinical
characteristics associated with permanent maxillary canine impaction, such as the early
loss of deciduous teeth, reduced overjet and arch perimeter measures that contribute to a
reduction in the dental arch length.

This clinical screening is important because the panoramic indication as a routine
exam is not supported by the guidelines of main Associations (Oral Radiology,
Orthodontics and Pediatric Dentistry), due to biological risks®. Considering the ALARA

(as low as reasonably achievable) principle, the child should be exposed to the minimium
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radiation necessary and to not exceed any limits?®. So, in this context, this study is in
accordance with this principle, as it aims to find clinical predictors to indicate the
panoramic radiography, and not only use this as routine exam at an indicated age.

The ability to perform the correct diagnosis of the potentially impacted maxillary
canines in the early mixed dentition allows less invasive approaches with better
prognosis, promoting the eruption of the maxillary canine in its correct position in the
dental arch!>%®, Also, the timely treatment in early ages promotes benefits in the quality
of life of this patients, as it restores the normal functions of the dentomaxillofacial system
in a more rapidly?2. This early diagnosis and intervention could help save time, costs and
complex treatment needs in the permanent dentition*. Therefore, the prevention is the
ideal treatment and has the most favorable outcomes in the long term*?.

The horizontal position of the superior permanent canine related to the root of
lateral incisor has been found to be a predictor of early canine potential impaction®.
Another study has also shown that the most common sector location is sector 117, As the
severity of the potential of impaction grows into the more mesial sectors, the more there
is a probability of occurring lateral incisor root resorption®.. A previous study in the
literature has shown that the RME interceptive treatment has a positive impact in the
canines, facilitating their pathway and also affecting the position of the adjacent teeth,
which can improve the potential ectopic position®. Also, this type of intervention caused
the canines to go further away from the midline which can cause a high improvement in
their horizontal sector location®?.

Throughout the years, researchers have studied specific predictors of impaction,
I.e. risk factors for this condition. This has been done because, as it is discussed in this
article, the early treatment is easier and has more favorable outcomes than if it is

delayed!*. In the present study, we focused on the clinical predictors of radiographic
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recommendation for evaluation of potentially impacted canines. We studied clinical and
demographic characteristics such as gender, age, facial profile, overjet, intermolar
distance, arch length, arch perimeter and early loss of maxillary deciduous teeth. Gender,
age, facial profile and intermolar distance showed no association to potentially impacted
canines. Regarding the demographic variables, gender in other study was also found to
have no association with the impaction® and it’s distribution in the present study was not
in accordance with what is most observed in the literature, where the impaction is more
prevalent in girls than boys>*.

In the clinical variables, the intermolar distance is a more controversial topic when
it comes to impaction. Another study in the literature has shown an association between
the decreased intermolar distance and the canine impaction®, which is in contrast with
the findings of our study. However, there is another study in the literature that has
corroborated with our findings and did not observe any association between these
variables®. These controversial results might be due to the heterogeneity of the studies in
the literature and can be influenced by the type of impaction that is evaluated, as buccal
canine displacements have been related to the lack of space?. The lack of association in
this study might be related to the impossibility of determining the type of impaction due
to the use of panoramic evaluations (two dimensional images).

The present study observed the association of the decreased overjet, perimeter and
arch length measures and early loss of maxillary deciduous teeth with the potential
impaction of maxillary permanent canines. The literature has shown an association
between decreased arch measuraments, such as the overjet measure and the displaced
canines®, which corroborates with the findings of the present study. The decreased arch
perimeter has also been associated in another study in the literature to canine potential

impaction?, also in accordance to our findings. This might be related to the early loss of
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primary maxillary teeth, that might influence the arch integrity, allowing the migration of
the adjacent teeth and may interfere in the normal eruption and occlusion of the permanent
successor®.

The interceptive treatments and space gain change the environmental conditions
of the maxillary arch and can cause a spontaneous change in the eruption path®’. The most
relevant finding of this study was the association of the arch length and the potentially
impacted maxillary canines, which was the only one still showing significant difference
in the multivariate analysis. Overall, the results show that children with reduced upper
arch dimensions may have more difficulties for the normal eruption of the canine into the
correct position in the dental arch, as there is a lack of space for this dental element in the
maxillary arch. This finding corroborates with findings of a previous study®. So, the
results of this study show clinical importance, since some of the previously discussed
interceptive treatments have the objective of increasing this arch length and perimeter, as
a preventive protocol for the potential impaction?®.

An important limitation of the study was the relatively small sample size, which
occurred due to factors such as incomplete data. This small size could also implicate in
other clinical alterations, asides from the ones already mentioned in the present study,
contributing with the occurrence of the potentially impacted maxillary canines. Also,
there is the impossibility of causal inference in the study, which is inherent to its design.

Therefore, observational studies could demonstrate the clinical reality, whereas
not controlled settings may provide a better external validity. The findings of this study
should be evaluated with caution, but show important clinical characteristics to be aware

of, regarding this relevant clinical condition that can promote undesirable consequences.
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Conclusions

The prevalence of the potentially impacted maxillary canine was remarkable in
orthodontic young patients. Clinical conditions that contribute to a reduction in dental
arch length, such as early loss of deciduous teeth, reduced overjet and arch perimeter,
may represent clinical parameters for the indication of panoramic radiographic
examination in children and pre-adolescents with the aim of timely diagnosis of impacted

maxillary canines.
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*Why this paper is important to paediatric dentists:

« To show that the prevalence of permanent maxillary canine impaction is remarkable in
young orthodontic patients;

« This study highlights that the arch length was a clinical predictor for canine impaction
in young patients;

» To call the attention of professionals to the optimization of auxiliary diagnostic
resources, such as panoramic radiography, for patients with a high probability of having

impacted canines.
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Table 1. Clinical and individual characteristics of the sample (n=81).

n

Independent Variables %
Gender

Boy 36 44.4

Girl 45 55.6
Facial profile

Plane 29 35.8

Convex 41 50.6

Concave 11 13.6
Early loss of primary maxillary teeth

No 72 88.9

Yes 9 111

Mean age 9.22+0.93




37

Table 2. Clinical characteristic related to the potentially impacted canines (outcome)

(n=159).

Potentially impacted maxillary canines

Independent Variable No % Yes %
Horizontal sector location

Sector | 119 100 0 0

Sector Il 0 0 32 80.0

Sector IlI 0 0 5 125

Sector IV 0 0 3 7.5
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Table 3. Poisson regression analysis to canine’s potential impaction (outcome), according

to the clinical and individual variables.

. Univariate Multivariate
Independent Variables PR (95% ClI) P-value PR (95% CI) P-value
Gender 0.90 - -
Boy 1.00 - -
Girl 0.96 (0.50;1.82) - -
Age (years) 0.93 (0.65;1.33) 0.71 - -
Facial Profile -
Plane 1.00 - -
Convex 0.62 (0.31;1.23) 0.17 - -
Concave 0.90 (0.35;2.31) 0.83 - -
Overjet 0.81 (0.67;0.98) 0.03 0.89 (0.73;1.08) 0.26
Intermolars 0.93 (0.87;1.01) 0.10 0.99 (0.80;1.23) 0.99
Arch length 0.77 (0.69;0.86) <0.01 0.67 (0.49;0.93) 0.01
Arch perimeter 0.91 (0.87;0.95) <0.01 1.07 (0.87;1.31) 0.50
Early loss of primary maxillary teeth <0.01 0.52

No
Yes

1.00
2.61 (1.27;5.34)

1.00
1.55 (0.39:6.00)




Figure 1. Flowchart of the study participants.

600 clinical records were
assessed for eligibility

Excluded (n=519)

Incomplete data (n=432)

Syndromes (n=6)

Age (n=35)

Previous orthodontic treatment (n=19)

Both permanent canines erupted (n=5)
Canines in early stages of Nolla (n=13)
Different X-Ray company (n=3)

Bad quality X-Ray (n=2)

* 8 8 8 6

Total of 81 clinical
records were included in
the study

39

Excluded (n=3)
+ Erupted canines (n=3)

AJ

159 maxillary canines
evaluated for potential
impaction
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(b) Provide in the abstract an informative and Page 2
balanced summary of what was done and what was
found
Introduction
Background/rationale 2 Explain the scientific background and rationale for Page 3
the investigation being reported and 4
Objectives 3 State specific objectives, including any prespecified Page 4
hypotheses
Methods
Study design 4 Present key elements of study design early in the Page 5
paper
Setting 5 Describe the setting, locations, and relevant dates, Pages
including periods of recruitment, exposure, follow- 5to 8
up, and data collection
Participants 6 (a) Give the eligibility criteria, and the sources and Page 5
methods of selection of participants and 6
Variables 7 Clearly define all outcomes, exposures, predictors, Page 7
potential confounders, and effect modifiers. Give
diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data Pages
measurement and details of methods of assessment 6and 7
(measurement). Describe comparability of
assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of -
bias
Study size 10  Explain how the study size was arrived at Page 5
Quantitative variables 11  Explain how quantitative variables were handled in Page 6
the analyses. If applicable, describe which groupings | and 7
were chosen and why
Statistical methods 12 (a) Describe all statistical methods, including those Page 7
used to control for confounding and 8
(b) Describe any methods used to examine -
subgroups and interactions
(c) Explain how missing data were addressed -
(d) If applicable, describe analytical methods taking -
account of sampling strategy
(e) Describe any sensitivity analyses -
Results
Participants 13*  (a) Report numbers of individuals at each stage of Pages
study—eg numbers potentially eligible, examined for | 8 and
eligibility, confirmed eligible, included in the study, 22
completing follow-up, and analysed
(b) Give reasons for non-participation at each stage Page
22
(c) Consider use of a flow diagram Page
22
Descriptive data 14* (&) Give characteristics of study participants (eg Page 8

demographic, clinical, social) and information on
exposures and potential confounders




(b) Indicate number of participants with missing
data for each variable of interest
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Outcome data

15*

Report numbers of outcome events or summary
measures

Page 8

Main results

16

(a) Give unadjusted estimates and, if applicable,
confounder-adjusted estimates and their precision
(eg, 95% confidence interval). Make clear which
confounders were adjusted for and why they were
included

Page 8

(b) Report category boundaries when continuous
variables were categorized

(c) If relevant, consider translating estimates of
relative risk into absolute risk for a meaningful time
period

Other analyses

17

Report other analyses done—eg analyses of
subgroups and interactions, and sensitivity analyses

Discussion

Key results

18

Summarise key results with reference to study
objectives

Page 9

Limitations

19

Discuss limitations of the study, taking into account
sources of potential bias or imprecision. Discuss both
direction and magnitude of any potential bias

Page
12

Interpretation

20

Give a cautious overall interpretation of results
considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other
relevant evidence

Pages
9to 12

Generalisability

21

Discuss the generalisability (external validity) of the
study results

Page

Other information

Funding

22

Give the source of funding and the role of the funders
for the present study and, if applicable, for the
original study on which the present article is based
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CONSIDERACOES FINAIS

Concluiu-se que a prevaléncia da potencial impactacdo dos caninos superiores foi
expressiva e consistente com o que ja se vem observando na literatura de populagtes
ortodénticas. As condicGes clinicas que contribuiram para a reducéo do comprimento do
arco dentario, como a perda precoce dos dentes deciduos, sobressaliéncia e perimetro do
arco reduzidos, podem representar 0s parametros necessarios para a indicacao

radiogréfica.

O comprimento do arco dentario reduzido esteve associado com uma maior
prevaléncia de caninos potencialmente impactados. Assim, dentro dos principios da
exposicdo a radiacdo do mais baixo quanto razoalvemente possivel, criangas e preé-
adolescentes com essa caracteristica clinica possuem a indicacdo de uma radiografia
panordmica para a avaliagdo no que se refere a impactacdo de caninos superiores

permanentes, favorecendo o diagndstico e intervengdo precoce dessa condigéo.
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