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RESUMO

Os mini-implantes séo ferramentas utilizadas para proporcionar ancoragem absoluta
e temporaria para a movimentacdo dentaria. Apesar de seu uso proporcionar
diversos beneficios, eles apresentam alguns riscos que nao devem ser
negligenciados, como por exemplo, lesdes em raizes dentarias. Por esta razao, é
importante fazer um bom planejamento para evitar intercorréncias e aumentar o
indice de sucesso da terapia. O presente estudo foi realizado com o intuito de
comparar o planejamento da inser¢do de mini-implantes realizado com o uso de
radiografia periapical e o planejamento com a tomografia computadorizada de feixe
cbnico associada a radiografia. Foram utilizadas 5 radiografias e 5 tomografias da
regido de pré-molares e molares superiores, selecionadas do banco de imagem da
universidade. Cada radiografia teve uma tomografia correspondente, do mesmo
paciente e mesma regiao, formando-se 5 pares de imagens avaliadas. Elas foram
analisadas por 10 cirurgides dentistas especialistas em Ortodontia, com vasta
experiéncia no uso de mini-implantes. Inicialmente, os avaliadores indicaram o local
de preferéncia para insercdo de um mini-implante, bem como o diametro e
comprimento do dispositivo utilizando apenas uma radiografia periapical. Apos 30
dias, a mesma avaliacdo foi realizada para uma analise intraobservador. Um més
depois 0s mesmos casos clinicos foram reavaliados utilizando a associacdo dos
exames radiograficos com exames tomograficos, a fim de comparar possiveis
modificacbes das avaliagdes iniciais. Apos 30 dias a avaliagio com exames
radiograficos e tomograficos foi repetida. A comparacdo dos diametros e
comprimentos escolhidos foi feita utilizando o teste T de Student. A avaliacdo dos
pontos de insercdo escolhidos foi analisada pelo teste Wilcoxon. O nivel de
significancia adotado foi de 5% para ambos os testes. Também foi realizado o teste
de concordancia Kappa intra e inter examinadores. Os resultados do estudo
demonstraram concordancia substancial ou perfeita intraexaminador e razoavel a
perfeita interexaminador. Quanto ao comprimento e diametro dos mini-implantes,
nao se observou diferenca estatistica entre os grupos. Em relacdo ao ponto de
insercéo, mais de 20% dos planos de tratamento foram alterados quando se utilizou
a tomografia associada a radiografia para o planejamento. Os resultados
demonstraram que a associa¢gdo da tomografia computadorizada com a radiografia
periapical frequentemente leva o profissional a alterar o ponto de inser¢cdo para a
instalacdo dos mini-implantes. Por esta razdo, € recomendado que seja feito 0 uso
rotineiro dos exames tomograficos para o planejamento da instalacdo destes
dispositivos.

Palavras-chave: Procedimentos de ancoragem ortodontica. Tomografia
computadorizada cone beam. Radiografia periapical.



ABSTRACT

Mini-implants are devices used to provide absolute and temporary anchorage for
tooth movement. Despite presenting several benefits, mini-implants may offer some
risks that should not be overlooked, such as lesions in dental roots. For this reason,
an appropriate treatment planning is particularly important to avoid complications and
increase the success rate of therapy. The present study was carried out to compare
the mini-implants’ insertion site planning using periapical radiographs and computed
tomographs (CT) associated with the same radiographs. Five radiographs and five
CT scans of premolars and molars regions were selected from the university's image
bank. Each radiography had a corresponding tomography of the same patient and
the same area, resulting in 5 pairs of images for evaluation. They were analyzed by
10 orthodontists with extensive experience in the clinical use of mini-implants.
Initially, the evaluators indicated the preferred location for insertion of the device, as
well as the diameter and length of the mini-implant using only a periapical radiograph.
After 30 days, the same evaluation was performed for an intraobserver analysis. One
month later, they reassessed the radiographs but in association with the CT scans,
for the comparison to the initial evaluations. After 30 days, the evaluation with
radiographic and tomographic examinations was repeated. The comparison of the
chosen diameter and length of the mini-implants was performed using the Student's
T test. The evaluation of the chosen insertion sites was analyzed by the Wilcoxon
test. For both tests, the level of significance adopted was 5%. Kappa concordance
test was also performed for the intra and inter examiner evaluations. The results
showed substantial or perfect intra-examiner and reasonable to perfect inter-
examiner agreement. Considering the length and diameter of the mini-implants, there
was no statistical difference between the groups. Regarding the insertion site, more
than 20% of the treatment plans were changed when the tomography was associated
with the radiography. The association of computed tomography with periapical
radiography frequently leads the professional to change the insertion point for the
installation of mini-implants. Thus, it is recommended the use of tomographic scans
to plan the insertion of these devices.

Keywords: Orthodontic anchorage procedures. Cone beam computed tomography.
Periapical radiography.
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1 INTRODUCAO

Os mini-implantes sdo ferramentas utilizadas para proporcionar ancoragem
absoluta e temporaria para a movimentacdo dentaria. Ancoragem constitui a
resisténcia ao movimento ndo desejado de um dente, um pré-requisito para o
tratamento ortodéntico das mas oclusbes. A ancoragem absoluta esta presente
guando a unidade de ancoragem ndao se movimenta em consequéncia a reacao da
forca aplicada para mover o dente (PAPADOPOULOS; TARAWNEH, 2007),
permitindo uma maximizagdo do movimento dentério desejado (BAUMGAERTEL;
RAZAVI; HANS, 2008). Além de absoluta, os mini-implantes proporcionam uma
ancoragem temporaria, uma vez que podem ser facilmente removidos quando o
movimento ortodéntico desejado é finalizado (BAUMGAERTEL; RAZAVI; HANS,
2008). Devido a essas caracteristicas, muitas vezes o tratamento com ancoragem
ortodéntica por meio de mini-implantes consegue superar limitaces do tratamento
convencional e por isso 0 seu uso tem aumentado continuamente na pratica
ortodontica (MI-JU et al., 2013).

Outros dispositivos podem ser utilizados com o objetivo de proporcionar uma
ancoragem absoluta tais como, implantes osseointegrados, implantes
osseointegrados provisorios na sutura palatina e miniplacas de titanio. Apesar
dessas possibilidades, os mini-implantes sdo os recursos mais utilizados para esse
fim, devido a sua versatilidade, baixa invasividade, baixo custo e facilidade de
instalagdo e remocgé&o (LINGLING et al., 2012; MARASSI et al., 2005).

Apesar de seu uso apresentar diversas vantagens, 0s mini-implantes
apresentam alguns riscos que nao devem ser negligenciados. Lesdes em raizes
dentarias e terminacfes nervosas importantes e baixa estabilidade do dispositivo
causada por contato com a raiz dentéria sdo intercorréncias comuns durante a
insercéo desses dispositivos e que podem ser evitadas (LINGLING et al., 2012). A
maior causa destas intercorréncias durante a insercdo dos mini-implantes é a falta
de conhecimento preciso da anatomia da area de insercao (MI-JU et al., 2013).
Desta forma é imprescindivel a realizacdo de um bom planejamento pré-cirurgico
para evitar acidentes e aumentar o indice de sucesso da terapia.

Para se fazer o estudo da area de inser¢cdo do mini-implante, com frequéncia,
0 cirurgido se baseia em radiografias convencionais. A avaliacdo bidimensional de

uma éarea tridimensional aumenta as chances de erros de diagnéstico e
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consequentemente de intercorréncias (MI-JU et al., 2013). As recentes evolugbes
nas técnicas de imagem tridimensional (tomografia computadorizada), possibilitaram
gue O cirurgido possa superar essas limitacdes e diminuir consideravelmente o
indice de acidentes (KEN et al., 2010; LINGLING et al., 2012; MI-JU et al., 2013).
Um estudo que avaliou o uso de guias cirurgicos para a instalacdo de mini-implantes
demonstrou que 52,3% dos guias confeccionados com base em radiografias
convencionais tiveram que ser modificados apds reavaliacdo do mesmo caso por
meio de uma tomografia computadorizada (KEN et al., 2010).

Apesar das evidéncias encontradas na literatura sobre as limitagbes das
radiografias tradicionais, muitos profissionais optam por fazer a instalagdo dos mini-
implantes sem o uso de tomografia computadorizada para o planejamento. O
objetivo do presente estudo foi avaliar o local de insercdo, diametro e comprimento
do mini-implante escolhido quando o profissional tem acesso apenas a radiografia
da area de insercao e quando ele tem acesso a tomografia associada a radiografia

desta mesma area.
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2 OBJETIVOS

2.1 Objetivo geral

O objetivo do presente estudo foi avaliar a importancia do exame de

tomografia computadorizada para o planejamento e instalacdo de mini-implantes.

2.2 Objetivos especificos

a) avaliacdo do ponto de insercdo, diametro e comprimento de mini-
implantes escolhidos por cirurgides dentistas a partir de radiografias
periapicais;

b) avaliacdo do ponto de insercédo, diametro e comprimento de mini-
iImplantes escolhidos por cirurgibes dentistas a partir de exames

tomograficos em associacdo com as radiografias.
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3 MATERIAL E METODOS

O presente estudo foi submetido e aprovado pelo Comité de Etica, e apds a
emissdao do parecer (Numero: 3437688), foram realizados os procedimentos
posteriormente descritos (ANEXO A).

3.1 Amostra

Para a realizacdo do presente estudo foram utilizadas cinco radiografias
periapicais e cinco tomografias computadorizadas da regido de pré-molares e
molares superiores. Assim, foram utilizados para a avaliacdo um total de 5 pares de
imagens correspondentes, da mesma area e paciente. Cada par foi avaliado por 10

ortodontistas, totalizando 50 pontos de avaliacao.

3.2 Aquisicdo das imagens

Todas as imagens foram obtidas no arquivo imaginologico da Pontificia
Universidade Catodlica de Minas Gerais. As radiografias periapicais foram realizadas
com o aparelho radiografico Kodak 2200 Intraoral X-Ray Systeme (Carestream
Health, Inc.) usando a técnica do paralelismo. Para o sistema PSP, o sensor digital
utilizado foi o Scan-X Duo (Air Techinques, Inc.). Todas as radiografias foram
realizadas por profissionais especializados em radiologia odontoldgica. Os fatores de
exposicao (tempo de exposicado, miliamperagem e kilovoltagem) foram determinados
de acordo com as recomendacdes do fabricante.

As tomografias computadorizadas de feixes conicos foram realizadas com o
aparelho CS 8100-3D (CarestreamDental, Atlanta,USA), 140kHz, 60kV, 2mA, Voxel
de 75um e FOV de 5,0 cm x 5,0 cm.

As imagens digitais foram armazenadas no sistema KDIS - Kodak Dental
Imaging Software (Carestream Health Inc., Nova York, EUA) no formato original

(DICOM) com os cédigos dos individuos.
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3.3 Andlise das imagens

Inicialmente, todas as imagens radiograficas e tomograficas foram codificadas
pelo pesquisador principal, o qual ndo realizou nenhuma das andlises. Todas as
imagens foram analisadas por 10 especialistas em Ortodontia, com experiéncia na
instalacdo de mini-implantes, em dois momentos distintos. Para a analise, 0s
ortodontistas foram previamente treinados no software do tomografo. As avaliacdes
foram feitas em um computador que possui placa grafica GeForce 9500 GT (Nvidia
Corporation) e monitor LED LG Flatron E2241 (LG Eletronics), com resolucdo de
1920x1080 pixels. Os niveis de brilho e contraste foram fixados em sua configuracao
pré-estabelecida. Com a finalidade de oferecer as mesmas condi¢cdes aos
observadores, todos utilizaram 0os mesmos recursos para avaliacdo das imagens, ou
seja, 0 mesmo ambiente, computador e monitor.

No primeiro momento, os ortodontistas analisaram apenas as radiografias
periapicais digitais. Eles foram instruidos a escolher o melhor ponto de insercéo para
um mini-implante com angulacdo em O graus, para a execu¢ao de movimento para
retracdo da bateria anterior do paciente. Também indicaram o diametro e
comprimento do mini-implante que escolheriam para esta finalidade. As opcfes de
diametro foram 2,0 mm, 1,5 mm e 1,3 mm e de comprimento 8 mm, 10 mm ou 12
mm. Como gabarito, foi confeccionada uma folha resposta constituida por uma figura
esquematica da radiografia periapical, onde os ortodontistas marcaram o local de
insercdo ideal. Na mesma folha, foi anotado o diametro e comprimento escolhido.
Apods 30 dias da primeira avaliagcdo, os mesmos ortodontistas analisaram novamente
as imagens radiograficas periapicais e responderam 0os mesmos guestionamentos
em uma nova folha resposta. Essa medida buscou minimizar andlises viciosas e
avaliar as respostas intra examinador.

Passados 30 dias da segunda avaliacdo, os ortodontistas analisaram as
imagens radiograficas associadas com os exames tomograficos da mesma regiao.
Em outra folha resposta, responderam 0s mesmos questionamentos feitos
anteriormente. Por fim, apds mais um intervalo de 30 dias foi feita outra andlise das
radiografias associadas as tomografias. Este intervalo entre as avalia¢cdes teve como
objetivo minimizar a possibilidade de andlise viciosa em funcdo de relembrar a

localidade da primeira analise.
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Na folha resposta h4 uma figura esquematica de cada radiografia periapical.
Nela, foram tracadas linhas e colunas com espacamento de 2 mm entre 0s pontos
de interseccéo, formando subareas com dimensées de 4 mm? (2 mm x 2 mm). Estas
subareas foram nomeadas de acordo com 0s eixos que compdem sua altura e
largura, sendo o eixo da altura em sequéncia de algarismos arabicos e o eixo da
largura em sequéncia alfabética (Fig 1). Assim, os avaliadores marcaram qual
subarea da radiografia periapical consideraram a melhor posicédo para a instalacao
do mini-implante, nos dois momentos de avaliagdo (somente com a radiografia
periapical digital e com a associagcdo da radiografia periapical digital e tomografia

computadorizada).

Figura 1: Matriz de resposta

ABCDEFGH IJKLMNOPQRSET

i
z
3
Fl
]
B
7
]

Fonte: Elaborado pelo autor

3.4 Testes estatisticos

Apés a realizacao das andlises radiograficas e tomogréficas, foram realizados
0 teste de concordancia Kappa intra e inter examinadores. A comparacdo dos
diametros e comprimentos escolhidos foi feita através do teste T de Student. A

avaliacao dos pontos de insercao escolhidos foi analisada pelo teste Wilcoxon.
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4 ARTIGO CIENTIFICO

Is the computed tomography exam important for planning mini-implant
installation?

Artigo formatado de acordo com as normas de publicacdo da revista
European Journal of Orthodontics (Qualis Al).
As normas do periédico encontram-se no endereco eletrdnico:

https://academic.oup.com/ejo/pages/General Instructions#Scope
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Summary

Objectives: Mini-implants are devices used to provide absolute and temporary
anchorage for tooth movement. Despite presenting several benefits, mini-implants
may offer some risks that should not be overlooked, such as lesions in dental roots.
For this reason, an appropriate treatment planning is particularly important to avoid
complications and increase the success rate of therapy. The present study was
carried out to compare the mini-implants’ insertion site planning using periapical
radiographs and computed tomographs (CT) associated with the same radiographs.
Material and methods: Five radiographs and five CT scans of premolars and molars
regions were selected from the university's image bank. Each radiography had a
corresponding tomography of the same patient and the same area, resulting in 5
pairs of images for evaluation. They were analyzed by 10 orthodontists with
extensive experience in the clinical use of mini-implants. Initially, the evaluators
indicated the preferred location for insertion of the device, as well as the diameter
and length of the mini-implant using only a periapical radiograph. After 30 days, the
same evaluation was performed for an intraobserver analysis. One month later, they
reassessed the radiographs but in association with the CT scans, for the comparison
to the initial evaluations. After 30 days, the evaluation with radiographic and
tomographic examinations was repeated. The comparison of the chosen diameter
and length of the mini-implants was performed using the Student's T test. The
evaluation of the chosen insertion sites was analyzed by the Wilcoxon test. For both
tests, the level of significance adopted was 5%. Kappa concordance test was also
performed for the intra and inter examiner evaluations.

Results: The results showed substantial or perfect intra-examiner and reasonable to
perfect inter-examiner agreement. Considering the length and diameter of the mini-
implants, there was no statistical difference between the groups. Regarding the
insertion site, more than 20% of the treatment plans were changed when the
tomography was associated with the radiography.

Conclusions: The association of computed tomography with periapical radiography
frequently leads the professional to change the insertion point for the installation of
mini-implants. Thus, it is recommended the use of tomographic scans to plan the
insertion of these devices.

Keywords: Orthodontic anchorage procedures. Cone beam computed tomography.

Periapical radiography.
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Introduction

Mini-implants are devices used to provide absolute and temporary anchorage
for tooth movement. Anchorage is the resistance to unwanted tooth movement, and
is mandatory for orthodontic treatment of malocclusions. Absolute anchorage is
present when the anchorage unit does not move as a result of the reaction of the
force applied to move the tooth, allowing a maximization of the desired tooth
movement (1,2). In addition to absolute, mini-implants provide temporary anchorage,
since they can be easily removed when the desired orthodontic movement is
completed (2). Because of these characteristics, orthodontic treatmente using mini-
implants can overcome limitations of conventional treatment and its use has
increased in orthodontic practice (3).

Other devices can be used to provide absolute anchoring such as,
osseointegrated implants, temporary osseointegrated implants in the palatal suture
and titanium miniplates. Despite these possibilities, mini-implants are the most used
resource for this purpose due to their versatility, low invasiveness, low cost and easy
insertion and removal (4,5).

Despite presenting several advantages, mini-implants may offer some risks
that should not be overlooked. Lesions in dental roots and low stability caused by
contact with the root are examples of common complications during the insertion of
these devices that can be avoided (5). The major cause of these complications
during the insertion of the mini-implants is the lack of precise knowledge of the
anatomy of the insertion area (3). Thus, it is essential to perform a good pre-surgical
planning to avoid complications and increase the success rate of therapy.

In order to analyse the mini-implant insertion area, the surgeon often uses
conventional radiographs. The two-dimensional evaluation of a three-dimensional
area increases the chances of diagnostic errors and consequently accidents (3).
Recent advances in three-dimensional imaging techniques (computed tomography)
have enabled the surgeon to overcome these limitations and considerably reduce the
rate of complications (3,5,6). A study that evaluated the use of surgical guides for the
insertion of mini-implants showed that 52.3% of the guides made based on
conventional radiographs had to be modified after the study of the same case using a
computed tomography (6).

Despite the evidence found in the literature regarding the limitations of

traditional radiographs, many professionals choose to install mini-implants without
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using computed tomography for planning. This study aims to evaluate the chosen
insertion site when the professional has only access to the radiography of the
insertion area and when the radiography and tomography of the same éarea are

available.

Material and Methods
The present study was submitted and approved by the Ethics Committee, and
after its aproval (Number: 3437688) the procedures described below were carried

out.

Sample

Five periapical radiographs and five computed tomography scans of upper
premolars and molars were used. Thus, a total of 5 pairs of corresponding images
from the same area and patient were used for the evaluation. Each pair was

evaluated by 10 orthodontists, totalizing 50 evaluation points.

Acquisition of images

All images were obtained from the archive of the Pontifical Catholic University
of Minas Gerais. Periapical radiographs were performed with the Kodak 2200
Intraoral X-Ray System® radiograph (Carestream Health, Inc.) and parallelism
technique. For the PSP system, the digital sensor used was the Scan-X Duo (Air
Techinques, Inc.). All radiographs were taken by professionals specialists in dental
radiology. Exposure factors (exposure time, milliampere and kilovoltage) were
determined according to the manufacturer's recommendations. The cone beam
computed tomography scans were performed with the CS 8100-3D
(CarestreamDental, Atlanta, USA), 140 kHz, 60 kV, 2 mA, 75 um Voxel and 5.0 cm x
5.0 cm FOV. The digital images were stored in the KDIS system - Kodak Dental
Imaging Software (Carestream Health Inc., New York, USA) in the original format
(DICOM) with the individuals' codes.

Image analysis
Initially, all radiographic and tomographic images were coded by the main
researcher, who did not perform any of the analysis. All images were analyzed by 10

orthodontists with clinical experience with mini-implants, at two different times. They
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were trained to use the tomography software before the begining of the analysis. The
evaluations were performed on a computer that has a GeForce 9500 GT graphics
card (Nvidia Corporation) and an LG Flatron E2241 LED monitor (LG Electronics),
with a resolution of 1920x1080 pixels. The levels of brightness and contrast were
fixed in their pre-established configuration. In order to offer the same conditions to
the observers, the evaluations were made at the same room, with the same computer
and monitor.

In the first stage, orthodontists analyzed only digital periapical radiographs.
They were instructed to choose the best insertion point for a mini-implant with an
angle of 0 degrees used to perform the retraction of patient's anterior teeth. They
also indicated the diameter and length of the mini-implant they would choose for this
purpose. The diameter options were 2.0 mm, 1.5 mm and 1.3 mm and 8 mm, 10 mm
or 12 mm of length. As a template, an answer paper was made up of a schematic
figure of the periapical radiography, where orthodontists marked the ideal insertion
site. The chosen diameter and length were noted on the same paper. 30 days after
the first evaluation, the same orthodontists analyzed the periapical radiographic
images again and answered the same questions in a new answer paper. This
measure was made to avoid vicious analysis and evaluate intra-examiner responses.

After 30 days of the second evaluation, orthodontists analyzed the
radiographic images associated with CT scans of the same region. In another answer
paper, they answered the same questions asked previously. Finally, after another a
30-day interval, another analysis of the radiographs associated with the tomography
was performed. This interval of evaluations was important to minimize the possibility
of vicious analysis by remembering the location of the first analysis.

On the answer paper there was a schematic picture of each periapical
radiograph. Lines and columns with 2 mm spacing between the intersection points
were drawn, forming subareas with dimensions of 4 mm? (2 mm x 2 mm). These sub-
areas were named according to the axes that make up their height and width, with
the height axis in sequence of Arabic numerals and the width axis in alphabetical
sequence (Fig. 1). Thus, the evaluators marked which subarea of the periapical
radiography that They considered the best position for the installation of the mini-
implant, in the two moments of evaluation (only with the digital periapical radiography
and with the association of the computed tomography to the digital periapical

radiography).
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Statistical analysis

After performing radiographic and tomographic analyzes, the Kappa intra and
inter examiner concordance test was performed. The comparison of the chosen
diameters and lengths was made using the Student's T test. The evaluation of the
chosen insertion points was analyzed by the Wilcoxon test. The level of significance

adopted was 5%.

Results

According to the unweighted Kappa test (Table 1), the interobserver
assessment values ranged from reasonable to perfect agreement (0.21; 0.85), being
reasonable for Patient 2, moderate for Patient 4, substantial for patients 1 and 5 and
perfect for Patient 3. In the intraobserver analysis, the agreement of the results was
substantial or perfect (0.80-0.90) for most patients, with the exception of Patient 2
who had a moderate agreement (0.60). The kappa test was also used to analyze the
inter and intra-examiner comparisons of the mini-implants’ length and diameter, with
k =0.88/0.94 and k = 0.92 / 0.96 respectively, which demonstrates an excellent
level of agreement.

As for the length and diameter of choice, there was no statistical difference
between the two groups (Table 2).

However, Table 3 shows that more than 20% of treatment plans regarding the
location of mini-implants were modified when the association of periapical
radiography with computed tomography was used. This value represents a
statistically significant difference in the choice of positioning of mini-implants when
comparing the use of periapical radiographs alone and with the association with

tomographic images (p <0.05%).

Discussion

Achieving excellence in Dentistry requires professionals to work with the
smaller margin of error as possible. Every day, patients are more aware of the
different diagnostic and treatment options available, as well as presente high
expectations regarding the results obtained. Seeking to achieve health and patient
satisfaction, professionals must use all available resources to minimize errors and
complications. Proper planning is the key to the success of therapy and it is

imperative to obtain the correct diagnosis for each case in order to carry it out.
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The use of mini-implants for orthodontic anchorage is a consolidated practice
and well supported by the literature (2, 7-9). Despite the high success rate obtained
with the use of these devices, complications during installation and orthodontic
movement are not uncommon (5). A good anatomical knowledge of the surgical area
and an adequate planning of the case are important to avoid complications that
frequently occur, such as contact of the device in dental roots during its installation
(3,5,6, 10-12).

It is common to plan the installation of mini-implants with the exclusive use of
radiographs in the clinical practice. However, since this examination provides a two-
dimensional image of a three-dimensional region, overlaps and distortions of
structures are present, difficulting the diagnosis and proper surgical planning. On the
other hand, cone beam computed tomography provides a three-dimensional image,
with minimal distortion and overlap (13).

The present study was carried out with the aim to evaluate the importance of
tomographic images to perform an adequate treatment plan for the installation of
mini-implants. For this purpose, the diameter, length and insertion point chosen for
this procedure were analyzed when the professional has access to periapical
radiography and when he had access to computed tomography associated with
radiography.

The results of the study did not show statistically significant differences
between the two groups in relation to the diameter and length chosen for the device.
Although there are several options of sizes of mini-implants, there is a certain
convergence in the literature considering the lengths and diameters to be chosen.
Screws with reduced diameter and length are more susceptible to fracture and
stability failure and are seldom used. Exaggerated measures are also little indicated,
since they increase the risk of complications without generating benefits that justify
their use (1,4). With few and restricted options indicated in the literature, the absence
of a significant difference between groups is justified.

Regarding the chosen insertion point, more than 20% of the sites were altered
when the association between radiography and tomography was used compared to
the group of radiography alone. This result shows that the availability of computed
tomography often leads professionals to change their planning. This information

agree with a previous work, in which it was demonstrated that 52.3% of the guides for



29

the insertion of mini-implants made on the basis of conventional radiographs had to
be modified after reassessment of the same case using a computed tomography (6).

Regarding the intra-examiner agreement test, a substantial or perfect result
(0.80-0.90) was obtained for most patients, with the exception of patient 2 who had a
moderate agreement (0.60). This result, that is generally satisfactory, shows good
consistency in the assessments made by the same examiner, which reinforces the
validity of the obtained data. The inter-examiner concordance test showed greater
variations in relation to the intra-examiner. The values obtained ranged from
reasonable to perfect agreement (0.21; 0.85), being reasonable for patient 2,
moderate for patient 4, substantial for patients 1 and 5 and perfect for patient 3. This
test shows that in certain situations there was a greater divergence in the treatment
plan chosen by the evaluators. This can be explained by the different treatment
options available for the same case, as well as by the varied philosophies of work
that different professionals may have. In some clinical situations, especially in the
most complex ones, variations in the solutions found to perform the desired
orthodontic movement are very common.

Not long ago it was common to plan the installation of dental implants using
panoramic and periapical radiographs. Scientific evidence has shown the various
deficiencies of these exams for this purpose (13). Thus, the current consensus is that
radiographic examinations should not be used alone for dental implant planning.
Currently, computed tomography scans are considered essential and are routinely
used for the proper planning of osseointegrable implants (13). The presente study
shows a similar situation for the installation of mini-implants. According to the results
obtained, 20% of the insertion points chosen by the professionals with the use of
radiographs were changed when the tomographic examination was added to the
treatment planning. This expressive value demonstrates the high risk of error that
professionals are faced when performing this procedure without using tomographic
scans. By providing three-dimensional images, without overlapping and with a very
low distortion, the tomographic examination reduces the risk of failure in planning the
installation of mini-implants. Because of this reason, CT scans should be indicated as
routine tools for this purpose. This conduct will benefit both patients and

professionals as it reduces the risks of accidents and complications.
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Conclusion

Taking into account the design of the present study, it can be concluded that
the association of computed tomography with periapical radiography often leads the
professional to change the insertion point for the installation of mini-implants, when
compared to the planning performed only with the two-dimensional exams. Thus, it is
recommended that CT scans should be routinely used for planning the installation of

these devices.
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Tables

Table 1. Kappa unweighted test (95% confidence interval) for intra and interobserver

agreement for the five proposed clinical cases

Interobserver agreement Intraobserver
agreement
Pacients Average IC Average IC
Pacient 1 0.72 (0.58-0.87) 0,80 (0,70 - 0,90)
Pacient 2 0.21 (0.08-0.37) 0,60 (0,50 - 0,70)
Pacient 3 0.85 (0.63-0.91) 0,80 (0,70 - 0,90)
Pacient 4 0.56 (0.41-0.69) 0,80 (0,70 - 0,90)
Pacient 5 0.66 (0.48-0.74) 0,90 (0,80 - 0,99)

IC: confidence interval

Table 2. Average (and standard deviation) of the mini-implant lengths and diameters,
in millimeters, chosen by professionals using only periapical radiographs and

association of periapical radiographs with cone beam computed tomography.

Radiograph Radiograph + TC P value
Length 8,83 (1,25) 8,65 (1,02) p=0,17*
Diameter 1,48 (0,17) 1,45 (0,14) p = 0,25*

* Student’s t test

Table 3. Absolute numbers and percentage of coincident mini-implant locations using
only periapical radiography and the association of radiography and cone beam

computed tomography.

Absolute number  Percentage P value

Different location 11 22% p= 0.0017*
Same location 39 78%
Total 50 100%

* Wilcoxon test
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5 CONSIDERACOES FINAIS

Os mini-implantes sdo dispositivos utilizados rotineiramente na ortodontia
atual. A facilidade de instalacéo e altos indices de sucesso deste dispositivo, muitas
vezes, levam os profissionais a dar pouca importancia ao planejamento de sua
insercdo. Como consequéncia, acidentes e complicacfes que poderiam ser evitados
ocorrem com frequéncia.

As radiografias s&o recursos de grande acessibilidade e baixo custo,
utilizadas frequentemente na pratica odontolégica. Apesar de possuirem diversas
vantagens, esses exames apresentam limitacdes que ndo devem ser
negligenciadas. Ao fornecer imagens bidimensionais de areas tridimensionais,
distor¢des e sobreposi¢cdes ocorrem com frequéncia. Por outro lado, as tomografias
computadorizadas, apesar de serem exames mais onerosos, fornecem imagens
tridimensionais, com valores minimos de distor¢cao e sobreposicao.

O trabalho realizado teve como objetivo avaliar a importancia do exame
tomografico para o planejamento de mini-implantes. Como resultado, ele mostra que
mais de 20% dos pontos de insercdao de mini-implantes escolhidos apenas com
radiografias foram modificados quando o exame de tomografia computadorizada
também estava disponivel para a andlise. Desta maneira, conclui-se que o uso de
tomografias computadorizada agrega informacfes importantes para o planejamento
da utilizac&o deste dispositivo.

Tendo em vista a conclusdo do trabalho, os profissionais devem ser
encorajados a utilizar rotineiramente o exame tomografico para o planejamento da
instalacdo dos mini-implantes. Esta conduta pode evitar erros e acidentes, sendo

benéfica tanto para os pacientes quanto para os profissionais.
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