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Introduction: The vertical position of orthodontic brackets in
maxillary incisors may influence the incisal step between the an-
terior teeth and thereby interfere with the smile esthetics. Even so,
esthetic standards have been modified over time and consistently
required technical adjustments.

Objective: This study analyzed orthodontists’ preferences regard-
ing the difference of bracket bonding height between the maxillary
central incisors (MCI) and maxillary lateral incisors (MLI), and
further determined whether the orthodontist sex, age and time of
specialization have association to their choices.

Methods: This study collected data through an electronic form.
Study participants analyzed a clinical case in which they indicated
their preference for bracket bonding height. The placement height
options ranged from 3.0 mm to 5.5 mm from the incisal edge, with
0.5-mm intervals, or at the clinical crown center (CCC). The differ-
ence in the bonding height between the MCI and MLI was analyzed,
considering the formation of incisal steps between these teeth.

Results: Participants indicated that the difference in bracket
bonding height between the MCI and MLI should be as follows:
Omm (3.9%); 0.5 mm (78.3%); 1mm (7.6%); 1.5mm (0.2%); and
CCC (9.9%). There was no statistically significant correlation be-
tween the choice for bracket bonding height and sex, age and time
since specialization.

Conclusion: Most participating orthodontists choose the 0.5-mm
difference in bracket placement height between the MCI and MLI.
The variables sex, age and time since specialization did not influ-
ence this choice.

Keywords: Dental esthetics. Smile. Orthodontics.
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Introducao: O posicionamento vertical dos braquetes orto-
donticos dos incisivos superiores influencia diretamente no
degrau formado entre esses dentes, podendo interferir na per-
cepcao estética do sorriso. Além disso, os padroes estéticos
se alteram ao longo do tempo, demandando ajustes nas técni-
cas para acompanha-los. Objetivo: O presente estudo anali-
sou as preferéncias dos ortodontistas em relacao a diferenca
na altura de colagem dos braquetes entre os incisivos centrais
superiores (ICS) e os incisivos laterais superiores (ILS) e de-
terminou, ainda, se o sexo do ortodontista, idade e tempo de
especializacao tém associacao com suas escolhas. Metodos:
A pesquisa foi realizada por meio de formulario eletronico in-
cluindo as variaveis sexo, idade e tempo de formacao profissio-
nal. Em seguida, os participantes analisaram um caso clinico,
para o qual indicaram as alturas de colagem dos braquetes que
aplicariam, com as opcoes de 3,0 mm a 5,5 mm da borda incisal,
em intervalos de 0,5 mm; ou no centro da coroa clinica (CCC).
Os dados foram analisados utilizando-se as diferencas entre as
alturas de colagem dos ICS e ILS, refletindo na formacao de de-
graus verticais entre esses dentes. Resultados: Encontrou-se
que os profissionais utilizariam a seguinte diferenca de altura
na colagem dos braquetes de ICS e ILS: O mm (3,9%); 0,5 mm
(78,3%); 1 mm (7,6%); 1,5 mm (0,2%); e CCC (9,9%). As correla-
coes entre a preferéncia das alturas de colagem e o sexo, idade
e tempo de formado nao foram estatisticamente significativas.
Conclusao: Na amostra pesquisada, existiu uma preferéncia
pela diferenca de altura na colagem entre ICS e ILS de 0,5 mm,
sendo que os fatores sexo, idade e tempo de formac¢ao nao tive-
ram influéncia na escolha.

Palavras-chave: Estética dentaria. Sorriso. Ortodontia.
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An appropriate positioning of orthodontic accessories is
required for alignment and leveling of dental arches, which
is a basic precept of orthodontic intervention. Hence, minor
variations in the positioning of orthodontic brackets and
other accessories may jeopardize the efficacy of the ortho-
dontic treatment.”® The bonding height of anterior brack-
ets has a high impact not only on establishing overbite and
mandibular function, but also on the vertical position of the
incisors, which ultimately reflects on aspects such as youth-
fulness, sensuality and smile esthetics.*® The demand for
esthetic treatments hasincreased greatly the last decades.”°
Orthodontists should be aware that the correct placement of
brackets mayvaryineach patient, which should be accounted
for in the orthodontic and esthetic planning.'"4

Several orthodontic prescriptions have been suggested over
the years, with some variation of protocols and techniques
regarding bracket bonding heights. Most authors propose
that orthodontists should keep a difference between 0.0 mm
and 0.5 mm in the bonding height of orthodontic brackets
between the maxillary central incisors (MCl) and lateral inci-
sors (MLI), which may affect the step between these teeth
and the smile arc.'"'"3
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Studies analyzing the esthetic perception of incisal steps
between the MCl and MLI and their influence on the smile arc
have shown that orthodontists frequently fail to follow the
recommended bracket bonding heights prescribed in the liter-
ature.®®> However, orthodontists’ preferences regarding the
difference of bracket bonding height between the MCl and MLI
remain unknown.

Despite the variations in tooth anatomy, most orthodontic pre-
scriptions are based on population averages, have disregarded
the smile arc, are relatively old, and have not been adapted to
current esthetic requirements.’” Thus, the present study aimed
to analyze the difference in bracket bonding heights between
the MCl and MLI, which is responsible for the central-to-lateral
incisal step at the end of the alignment and leveling phase.
Furthermore, the variables sex, age and time since specializa-
tion were checked for an association with orthodontists’ prefer-
ences, and the results obtained herein were compared against
the esthetic standards reported in the literature.
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This study was previously approved by the Research Ethics
Committee of Faculdade de Odontologia da Universidade
Federal da Bahia (Salvador/BA, Brazil), under protocol CAEE
98475118.4.0000.5024. The sample size was calculated, con-
sidering a finite population (n = 16.000), with 95% confidence
interval, normal quantile of 1.96, maximum allowable error of
5% (p = 0.05), variance of 0.25 and sample power of 80%. So the
sample size (n) was established in 432 participants.

An electronic form (Google forms) was sent by email and via a
text message app, to a database of approximately sixteen thou-
sand orthodontists in Brazil (n=16.000), including orthodon-
tists enrolled at the Federal Council of Dentistry, and graduate
students in Orthodontics. A total of 467 forms were returned,
which underwent a data consistency analysis to exclude dupli-
cate information and possible coding errors in the data elec-
tronic form re-sent to the researcher, totaling a final sample of
434, a final response rate of 2.71%.

The electronic form contained questions related to sex, age
and time since specialization training in orthodontics. The vari-
ables sex, age and time since specialization were checked for
any correlation with the orthodontists’ preferences regard-
ing bracket bonding height of the maxillary incisors teeth.
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The study participants were asked to evaluate clinical parame-
ters - facial photographs (frontal, smile and right-side profile),
intraoral photographs (frontal, right-side and left-side lateral,
and occlusal) and a photograph indicating the length and width
of the MCI clinical crown (Fig 1).

Flgure 1: A-H) Extraoral and mtraoral photographs of the case. I) He|ght/W|dth ratio of
the maxillary central incisors.
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The clinical parameters presented a female patient with Angle
Class | malocclusion, absence of crossbite, 30% overbite,
absence of significant dental asymmetries, and slight mandib-
ular crowding. The patient had 3-mm passive exposure of the
MCI, O-mm smile gingival exposure when smiling, and a nice
smile arc, as normal clinical parameters.’®>"2 |n the intraoral
photographs, the size of the incisors was adjusted for an 80%
width/height ratio. This adjustment aimed to avoid bias while
determiningthe bracket placementheight, with a potential need
for gingival recontour or increment of incisal edges. In addi-
tion, one of the sides was mirrored to avoid asymmetries.?®
All adjustments were carried out using Adobe Photoshop (ver-
sion CS5; Adobe Systems, San Jose, California, USA).

This study was based on previous researches, in which it was
found that the 2-mm central-to-lateral incisal step was consid-
ered aesthetic®’8. The participants were asked to indicate their
choice of bracket bonding height for the maxillary incisors and
canines, among one of the following possibilities: 3.0 mm to
5.5mm from the incisal edge, with 0.5-m intervals, or at the
clinical crown center (CCC). As one of the arch sides was mir-
rored, the participants were asked to choose only one place-
ment height option for the MCI, MLI, and canines, regardless of
the arch side. Irrespective of the height option chosen by each
participant, the analysis considered the difference in bonding
height between the MCl and MLI, which resulted in one of the
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following possibilities: 0.0 mm, 0.5mm, 1.0 mm and 1.5mm,
or CCC. The placement height preferences for the maxillary
incisors and canines were analyzed, but only the MCI and MLI
heights were considered in this study.

After sample size was calculated, based on a pilot study, and the
datareliabilitywas analyzed, the demographicaspects(sex, age,
time of specialization training) and the bracket bonding height
difference between the MCl and MLI were analyzed as inde-
pendent variables, expressed in absolute and percent values.

In inferential statistical analysis, bracket bonding height
difference was considered the study outcome variable; and
demographic aspects (sex, age and time of specialization
training) were the independent variables. After analysis of
dataconsistency, forthe hypothesistest, Chi-square wasused
to check foranassociation between the demographic aspects
and the bracket bonding height preferences. Data were
analyzed using R software (version 3.5.1,R Foundation for
Statistical Computing, Vienna, Austria), considering a signif-
icance level of 5%.



10 Nascimento MHA, Brandao KMN, Menezes CC, Machado AW, Santamaria-Jr M — Orthodontists’

preferences regarding the difference of bracket bonding height between the maxillary incisors

The sample characteristics are presented in Table 1. The sam-
ple presented 54.4% of women and 45.6% of men, with the age
varying by 60.6% between 30 to 50 years old. The time since
specialization training was between 5 to 15 years in 39.9% and
15 to 25 years in 21.7% of orthodontists. The less experienced
participants — graduate student and with less than 5 years of
graduation — accounted for 28.8% of the sample.

Table 1: Descriptive analysis of the demographic variables.

. vaiabe . 0 %
Sex

Female 236 54.4
Male 198 45.6

Age range (in years)
20to 30 84 19.4
30to 40 121 27.9
40 to 50 142 32.7
50 to 60 62 14.3
Older than 60 25 5.8

Time since specialization training (in years)

Ongoing (graduate student) 42 9.7
Less than 5 83 19.1
Between 5and 15 173 39.9
Between 15 and 25 94 21.7

More than 25 42 9.7
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Table 2 shows the absolute and percent values of the bonding
height differences between the MCl and MLI brackets. There
was a predilection for the 0.5-mm difference by 78.3% of the
study participants. In addition, there was the choice for 1-mm
bonding height differences between the MCl and MLI brack-
ets (7.6%) and 9.9% of orthodontists prefer the bonding of the
maxillary incisors on CCC.

Table 2: Absolute and percent values of the difference in bracket bonding heights be-
tween the maxillary central and lateral incisors.

0.0mm 17 3.9
0.5mm 340 78.3
1.0mm 33 7.6
1.5mm 1 0.2

CCC 43 9.9

Note: MCl = Maxillary Central Incisors; MLI = Maxillary Lateral Incisors; CCC = Clinical Crown Center.

As shown in Table 3, the variables sex, age and time since spe-
cialization were not significantly associated with orthodontists’
preferences regarding the difference of bracket bonding height
between the MCl and MLI (p > 0.05). In other words, regard-
less of sex, age and specialization training time, professionals
determined a 0.5-mm step between MCl and MLI, and the big-
gest difference of 1.5mm in bonding was the least preferred.
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Table 3: Association between the study variables and the difference in bracket bonding
heights between the maxillary central and lateral incisors.

Bracket bonding height difference between the MCl and MLI
n (%) n (%) n (%) n (%) n (%)
Sex

Female 8(3.4) 188 (79.7) 20 (8.5) 1(0.4) 19 (8.1) 0.457
Male 9(4.5) 152 (76.8) 13 (6.6) 0(0.0) 24 (12.1)
Age range (in years)
20to 30 3(3.6) 71 (84.5) 6(7.1) 0(0.0) 4 (4.8)
30 to 40 3(2.5) 92 (76) 12(9.9) 1(0.8) 13(10.7)
40 to 50 4(2.8) 114 (80.3) 8(5.6) 0(0.0) 16 (11.3) 0.431
50 to 60 4(6.5) 44 (71) 5(8.1) 0(0.0) 9(14.5)
Older than 60 3(12.0) 19 (76.0) 2(8.0) 0(0.0) 1(4.0)
Time since specialization training (in years)
Ongoing 3(7.1) 32(76.2) 2(4.8) 0(0.0) 5(11.9)
Less than 5 1(1.2) 70 (84.3) 9(10.8) 0(0.0) 3(3.6)
5to 15 4(2.3) 134 (77.5) 14 (8.1) 1(0.6) 20(11.6) 0.407
15to0 25 6 (6.4) 72 (76.6) 4 (4.3) 0(0.0) 12(12.8)
More than 25 3(7.1) 32(76.2) 4(9.5) 0(0.0) 3(7.1)

! Chi-square test. MCl, Maxillary Central Incisors; MLI, Maxillary Lateral Incisors. CCC = Clinical Crown Center.

The central-to-lateral incisal step can be formed in the fixed
orthodontic therapy by placing brackets at different heights or
by making intrusion and extrusion bends. While studies on the
esthetic preferences of orthodontists have been recently pub-
lished,®®' there are no population-based studies addressing
orthodontists’ preferences in the difference of bracket bond-
ing height between the maxillary incisors, as analyzed herein.
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The bracket bonding height in maxillary anterior teeth can
highlight the central incisors incisal edges by establishing a
greater or smaller step with the lateral incisors, as well as it
can affect the smile arc design, a primary feature in dentofa-
cial esthetics. In the present study, most orthodontists chose
the 0.5-mm bonding height difference between the MCl and
MLI, which directly affects the step formed between the incisal
edges of these teeth that have the most significant impact on
the smile esthetics and convexity of the smile arc.®®'32! These
findings are consistent with most prescriptions described in
the literature', which seems reasonable, since specialization
students in orthodontics are expected to be taught what has
been consolidated in the literature.

Nevertheless, recent studies on smile esthetics have shown
that both orthodontists and laypeople prefer central-to-lateral
incisal step of 1.0 to 2.0 mm.%®2" Changes in bracket bonding
heights have a direct influence on the gingival design, but this
fact hasless estheticimportance comparedto the step formed
between the incisal edges of the MCl and MLL.® The present
study indicates that 78.3% of the participants selected the 0.5-
mm difference in bracket bonding height between the MCI
and MLI, and that 3.9% of them would bond the brackets at
the same height in both teeth. This totals 82.2% of the sample
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that would adopt measures that would create steps different
to the 1.0 to 2.0 mm values recommended by recent studies
on smile esthetics.%%2

The orthodontists who place the orthodontic brackets at the
CCClevel commonly dosoin all teeth. While they are not neces-
sarily looking for a more esthetic relationship between the MClI
and MLI, this could create a step of approximately 0.8 mm and
0.9 mm for males and females, respectively, considering the
average size of the maxillary anterior teeth.?? Therefore, this
specific parameter is closer to the esthetic values described
in the literature.®®?! It is worth noting this would be beneficial
only for teeth with an average anatomical proportion.

The clinical parameters example used in this study was of a
female patient. Some authors point out that females should
have a greater step in the maxillary incisors and, consequently,
a more pronounced smile arc,*®22 which could lead to a bond-
ing height preference with a step greater than what was found.
Consideringthat orthodontiststendto preferthe 1.0-to-2.0-mm
step between the MCl and MLI,%%2" there seems to be incon-
sistency between such esthetic preference and their bracket
bonding height choice.
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The results obtained herein are compatible with those of the
main prescriptions for bracket positioning.'" However, this may
mislead most orthodontists to place orthodontic accessories in
an inconsistent position with that for incisors they would like
to obtain. Therefore, the orthodontists’ esthetic preferences
differing from their option for the bracket bonding heights,
led us to hypothesize that three situations are likely to occur,
namely: (i) completion of orthodontic treatment with incisal
steps smaller than desired, which may be a result of the lack
of esthetic perception regarding the step between the MCl and
MLI; (ii) rebonding of maxillary anterior brackets; or (iii) intru-
sion or extrusion bending between the MCl and MLI to obtain
the desired esthetic outcome.

Extrusion or intrusion bending of incisors, or bracket rebond-
ing for this purpose, require contention of orthodontic move-
ments for better stability, particularly prior to removal of the
fixed orthodontic appliance. Thus, the execution of rebonding
or bending procedures near the removal of the orthodontic
appliance may cause relapses and major esthetic losses.*2>
Anterior and laterality guides should also be checked while
changing the steps between the incisors.%*®

The present study showed the variables sex, age and time
since specialization training were not significantly associated
with the orthodontists’ preferences in the difference of bracket
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bonding height between the maxillary incisors. So, this study
rejects the hypothesis that younger or recently graduated pro-
fessionals would be more likely to adopt a bracket placement
height consistent with current esthetic standards.

In this research, the number of forms submission to the ortho-
dontists was large, however there was a small return com-
pared to the total, although safe statistical calculations were
possible. This is a difficulty common to surveys that carry out
data collections through questionnaires. So, this study did not
aim to indicate the best bracket placement height for maxillary
anterior teeth, but only to compare orthodontists’' preferences
with what has been recommended in the literature for esthetic
design for central-to-lateral incisal step, in this studied popu-
lation. Variations in the sample, dental anatomy, or statistical
modeling are likely to occur, which makes it inappropriate to
generalize the measurements obtained herein. Further stud-
ies are needed to better understand the relationship between
orthodontists’ preferences regarding bracket bonding heights
and the current esthetic standards of maxillary anterior teeth
vertical positioning.
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Based on the findings obtained and the limitations of the study,
it may be concluded that:

» Most orthodontists chose the 0.5-mm difference in the
bracket bonding height between the MCI and MLI.

» Only 7.8% of them designated bonding height differences
between the MCl and MLI of 1.0 mm or 1.5 mm.

» Orthodontist's choices regarding bracket bonding heights
were not affected by sex, age and time since specialization
training, in this population.
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