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Failure of brackets is a common problem in orthodontics. This affects the treatment time, cost, and compliance of the patient. This
study was conducted to estimate the bracket failure rate and the related factors for the long term. Methodology. This
ambidirectional cohort study included 150 nonsyndromic orthodontic patients undergoing fixed appliance therapy for the last
two years. The same patients were followed for 7 months. Different variables related to bracket failure were evaluated. The
available data were analyzed descriptively, and the Kaplan-Meier estimate was used to measure the bracket survival rate from
the date of bonding to failure. Results. A total of 180 bracket bond failures in the 150 included patients (52.2% males and
47.8% females) with a median age of 17 years (range 10-25 years). 69% of brackets failures were reported within the first 6
months after bonding. About 58.3% of bracket failure was noticed in adolescent patients before the age of 18 years. The
majority of the cohort (81.1%) has good oral hygiene. The failure rate in patients with normal overbite was 41.1%, in decreased
overbite cases was 15%, while in deep bite cases the failure rate was 43.9% with a statistically significant difference. Adults
show less bracket failure (41.7%) than adolescent patients (58.3%). More bracket failure was noted in the lower arch (55%)
than the upper arch (45%), and there were more bond failures posteriorly (61%) than on the anterior teeth (39%). Majority
(41.1%) of the bracket failed on round NiTi wires. Conclusion. The bracket failure rate was 6.4%, with most bracket failure
occurring in the first 6 months after bonding with individual difference. There was more incidence of bond failure in an
increased overbite, adolescents, lower arch, posterior teeth, and lighter alignment wires.

1. Introduction

Orthodontics encompasses treatment modalities to correct
dentoalveolar malocclusions aiming to restore dentofacial
esthetics and function. The most accepted method to achieve
these goals is the use of fixed appliances. In fixed appliance
orthodontics, brackets are bonded to apply forces from arch-
wires and other auxiliaries to the dentition. The edgewise
brackets were introduced in 1928 by Edward Angle [1]. Tra-
ditionally, these brackets were welded to orthodontic bands,
and then, bands were cemented on the teeth [2], but Buono-
core [3] in 1955 introduced acid etching which paved the

path for attaching brackets directly to the teeth. Later,
Newman et al. [4] pioneered the idea of bonding brackets
with composite resin on the surfaces of treated enamel,
which is now a standard method of bonding.

One of the inevitable problems encountered in fixed
orthodontics is bond failure. In good clinical practice, the
failure of brackets should not exceed more than 6% [5].
But an incidence of 0.6-28.3% has been reported in a system-
atic review [6]. A bracket rebonded due to failure can
increase the treatment duration from 0.3 to 0.6 months [7,
8]. Bukhari et al. reported [9] that for every 6 months
increase in treatment time, patient compliance to follow
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their appointments decreased by 23%. Thus, the cost of
treatment is enormously increased both for orthodontic
practice and for the patient [5].

Multiple patient and operator-related factors affect the
incidence of bond failure. Patient-related factors include pre-
existing enamel or dentine defects, age [10, 11], compliance
to treatment [10], oral hygiene, jaw (maxilla or mandible)
[12], anterior or posterior teeth [8], overbite [12], and overjet
[12]. Operator-related factors like the pattern of etching, etch-
ant concentration [13], type of primer [5], type of composite
resin [14], type of curing lamps [15], curing time, bracket
material [8, 12], and bleaching procedure carried out before
orthodontic treatment [16] can affect the bracket failure rate.

Numerous studies have been done to sort out different
factors associated with bracket failure during orthodontic
treatment. Most of these studies were retrospective [8, 11],
having a small sample size [17], or were followed for a short
term [5, 8, 12]. This study was done to investigate the
bracket failure rate and the related factors for the long term
by ambidirectional design.

2. Material and Method

The sample included patients undergoing fixed orthodontic
treatment for the last two years in a single orthodontic cen-

ter. The inclusion criteria comprised nonsyndromic patients
having full records and were bonded by the same adhesive
(Transbond™ XT, 3 M Unitek, Monrovia, CA, USA) and
metallic brackets. All these brackets were from the same
manufacturer and bonded using the same protocol. The
same patients were followed from December 2018 to June
2019. Data were retrieved from patients’ files for any previ-
ous bracket failure incidence, and also, the new incidence
of failed brackets was noted. The following details were
recorded for each patient:

(1) Biographical details (name, age, and gender)
(2) Time of bracket failure

(3) Tooth number

(4) Type of wire

(5) Overbite configurations (normal 30-50%, increased
> 50%, and decreased < 30%) [18]

(6) Patient oral hygiene

Patients with clefts, syndromes, or brackets debonded by
the clinician, brackets bonded by a different adhesive or pro-
tocol, and brackets from a different company were excluded
from the study.
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TABLE 1: Association between bracket failure and different variables.

Mandible N (percentage)

Maxilla N (percentage)

Teeth group Anterior Posterior Anterior Posterior P value
Average overbite 13 (7.2) 17 (9.4) 18 (10) 26 (14.4)
Overbite Decreased overbite 0 4(2.2) 8 (4.4) 15 (8.3) <0.01
Increased overbite 27 (15) 39 (21.7) 3(1.7) 10 (5.56)
<18 19 (10.6) 33 (18.3) 21 (11.7) 32 (17.8)
Age group 0.17
>18 21 (11.7) 27 (15) 8 (4.4) 19 (10.6)
F 1 21 (11.7 24 (13.3 16 (8.9 25 (13.9
Gender emaie (11.7) (13.3) (89) ( ) 0.47
Male 19 (10.6) 36 (20) 13 (7.2) 26 (14.4)
Class T 7 (3.9) 12 (6.7) 8 (4.4) 12 (6.7)
Skeletal class Class II 29 (16.1) 44 (24.4) 19 (10.6) 27 (15) 0.09
Class III 4(22) 4(22) 2 (1.1) 12 (6.7)
Less than 6 months 31 (17.2) 41 (22.78) 25 (13.9) 28 (15.6)
6-11 th 2 (1.1 8 (4.4 0 5(2.8
Period frontis (1.1) (4.4) (28) <0.01
12-23 months 2(1.1) 5(2.8) 4(2.2) 14 (7.8)
More than 24 months 5(2.8) 6 (3.3) 0 4(2.2)
16 NiTi 20 (11.1) 30 (16.7) 8 (4.4) 16 (8.9)
. 16 % 22 NiTi 7 (3.9) 6 (3.3) 10 (5.6) 12 (6.7)
Wire o 0.07
19 * 25 NiTi 3(1.7) 4(2.2) 5(2.8) 7 (3.9)
19 % 25 SS 10 (5.6) 20 (11.1) 6 (3.3) 16 (8.9)
Total 40 (22.2) 60 (33.3) 29 (16.1) 51 (28)

Five operators with at least 2 years of experience bonded
all the brackets (Lancer® MBT Rx) using the same following
protocol: (a) cleaning with pumice, (b) etching with 37% phos-
phoric acid for 15 seconds, (c) bonding with 3M™ Trans-
bond™ XT primer and adhesive, (d) curing with Mectron®
light-curing system with standard specifications on each use
(wavelength: 440-465 nm; intensity: 1.400 mW/cm? and time:
20 seconds).

The overall bracket failure rate was assessed for the
whole sample. The data regarding the bracket failure rate
was associated with the enlisted variables.

2.1. Statistical Analysis. Descriptive statistics were reported
for the findings. Shapiro-Wilk test was used to check the
normality of the data. As the data was not normally
distributed, nonparametric tests (Mann-Whitney and
Kruskal-Wallis) were used to investigate the analytical sta-
tistics. For the survival analysis, Kaplan-Meier estimate was
used. Chi-square and Fisher exact tests were used for cate-
gorical data. All statistical analyses were conducted using
Stata 15.1 (Stata Corp, Texas, USA) and R Software version
412 (R Foundation for Statistical Computing, Vienna,
Austria).

3. Results

150 out of 280 patients undergoing orthodontic treatment
were included in the study. 62 patients were excluded due
to insufficient records, 56 patients have bonded brackets

from a different manufacturer or bonded by a different
adhesive or protocol, and 12 patients had clefts/syndromes.
There was a first-time incidence of 180 bracket bond failures
in 52.2% males and 47.8% females with a median age of 17
years (range 10-25 years) (Figure 1). The bracket failure rate
was 6.4% for the first time and 0.5% for the second (nine
brackets) and third time (six brackets) failure. The second
and third bracket failure was most common on the lower
second premolar. Most of the patients, 81.1%, had good oral
hygiene, while 13.9% had average oral hygiene. Only 5% of
patients have poor oral hygiene.

The frequency of the bracket failure is presented in
Table 1. The majority of bracket bond failures 69%, were
within the first 6 months after bonding. (Figure 2).

About 58.3% of brackets failure was noticed in adoles-
cent patients before the age of 18 years. Most of the bracket
failure occurs on the left lower second premolar (12.2%)
followed by right lower second premolars (9.4%), while the
upper left central incisor reported has the least frequency
(1.1%) of bracket failure (Table 2). Bond failure was more
common on posterior teeth (61%), especially on lower poste-
riors (33.3%) (Table 1).

The failure rate in patients with normal overbite was
41.1%, in decreased overbite cases was 15%, while in deep
bite cases, the failure rate was 43.9% with a statistically sig-
nificant difference. The lower posterior teeth have most of
the failures in case of an increased overbite, while in case
of decreased overbite, most bond failures were noticed on
upper posterior teeth (Table 1).
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FIGURE 2: Bracket failure rate over time.

TaBLE 2: Frequency of bracket failure on individual teeth.

Tooth number (FDI) Frequency Percent
11 4 2.2
12 7 3.9
13 6 33
14 14 7.8
15 13 7.2
21 2 1.1
22 6 33
23 4 2.2
24 9 5.0
25 12 6.7
31 7 39
32 8 4.4
33 7 39
34 9 5.0
35 22 12.2
41 6 33
42 10 5.6
43 4 2.2
44 13 7.2
45 17 9.4
Total 180 100.0

About 41.1% (74/180) of brackets failed on round NiTi
wires (0.016" NiTi). 30% (54/180) brackets failed on rectan-
gular NiTi wires, while only (28.9%) of the brackets failed on
0.019 x 0.025" stainless steel (SS) wire.

4. Discussion

Most of the studies related to bracket survival rate measured
only one-time bracket failure on the same tooth [19-21].

This is done to eliminate the effect of clustering of data.
However, Papageorgiou and Pandis [11] proposed that such
reporting will underestimate the total failure rate. The
bracket failure rate was 6.4% for the first time and less than
0.5% for the second and third times in the present study.
Similar bracket failure rates (6-8%) were reported in other
studies during the whole course of orthodontic treatment
[7, 19]. However, some studies [17, 22] have reported lower
bracket failure rates. This can be due to the difference in
inclusion criteria and study design of these studies from
the present study. Both of the previous studies were prospec-
tive with the patient having good oral hygiene. Also, these
studies [17, 22] either excluded extraction cases [17] or only
used balanced extraction [22] cases while measuring the
bracket failure rate.

Nearly two-third (69%) of the bracket failure happened
in the first six months after boding. This finding is consistent
with the clinical findings of other studies [10, 11, 23]. With
regard to the failure frequency, the highest frequency in
the recent study was seen in one patient who reported seven
incidences of different bracket failure. Less than one-third
(30%) of patients reported a single incidence of bracket fail-
ure. This is in agreement with previous studies that reported
two-third of the patients to have an incidence of multiple
bracket failures while only one-third of the patients reported
a single incidence of failure 7, 19].

Considering the age factor, almost 58.3% of the bracket
failure occurred in adolescent patients (<18 years old). Var-
ious reasons could lead to a higher failure incidence in the
younger population, such as thick gingival biotype, trauma,
and habits [24]. Similar findings were reported by Barbosa
et al. [10], who suggested that internal motivation is one of
the reasons for better cooperation and a low rate of bracket
failure in adult patients. In the present study, males had a
slightly higher incidence (52.2%) of bracket failure than
females (47.8%), but that was not statistically significant.
Similar findings were reported by a randomized clinical trial
[25]. However, the literature has controversial findings on
this aspect of brackets failure [19, 26-28].
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Most of the bracket failures (61%) were reported on pos-
terior teeth, especially the lower second premolars. These
results agree with previous studies that reported more
bracket failures on posterior teeth than anterior teeth and
more failure on lower second premolars [11, 17, 29]. The
failure rate of the posterior bracket (premolars) was two
times higher than the anterior brackets (incisors and
canine). A comparative clinical trial by Mavropoulos et al.
[30] reported posterior bracket failure three times higher
than anterior brackets. Regarding the failure rate between
the lower and upper jaws, our findings were similar to other
studies [12, 19, 31]. The higher incidence of bracket failure
rate was in the mandibular dental arch compared to the
maxillary dental arch. This could be due to the more effect
of masticatory forces in the lower arch, impact from the
upper teeth cusps, and poor bonding due to inadequate
moisture control.

Deep bite cases reported more bracket failures than
average or open bite cases with a statistically significant dif-
ference. Similar findings were reported by Atashi and
Shahamfar [32] in their epidemiologic survey. Most bracket
failures in deep bite cases were noticed on lower premolars,
so adding bite blocks in these cases can decrease the inci-
dence of bond failure. There was no significant effect of skel-
etal relationship on bond failure rates which is in agreement
with previous studies [33]. In terms of the association
between wire and bracket failure, most failed brackets were
reported on the (0.016” NiTi) wire. This finding is quite
logical as in our study and other studies, as discussed
before, most failures occur in the first six months of treat-
ment when the leveling and alignment are taking place on
round NiTi wires.

Apart from regional and demographic differences, the
settings of this study were similar to the real-world setting
as the authors comprised all the orthodontic patients in the
department. Interestingly, the confounding in orthodontic
studies is common, as there are still slight differences
between orthodontists regarding bonding procedures, light-
curing tools, isolation, and practitioner’s experience.

5. Conclusion

In this study, the bracket failure rate was 6.4%, with most
bracket failure occurring in the first 6 months after bonding
with an individual difference. Adult patients have less
bracket failure than adolescent patients with more failure
in the lower arch. Also, increased overbite was associated
with an increased bracket failure rate.
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