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OBJECTIVE: The objective of our study is to determine frequency of bracket bond failure in relation to age, gender, most
commonly involved tooth and quadrant.

METHODOLOGY: : In this descriptive cross-sectional study, a total of 100 patients with ages ranging from 10 to 30 years
needing corrective orthodontic treatment were selected for the study. This survey was conducted at Altamash Institute of Dental
Medicine, Karachi. The survey was initiated on 30th November 2019 and was concluded on 30th May 2020. A questionnaire
was used to evaluate the frequency of bonded bracket failure in patients undergoing orthodontic treatment. The bonded metallic
brackets were light cured for 40 seconds, and initial alignment arch wires were inserted. Bonded bracket failure was recorded
over aperiod of six months.

RESULTS: Theinitia debonding results of the present study demonstrated a high number of debonded brackets in mandibular
dentition as compared to the maxillary dentition. Whereas, when the teeth were debonded for the second time, a greater number
of maxillary teeth were found to be affected by the debonding of the brackets. Both genders demonstrated a greater rate of
bracket debonding in the second premolar area and lowest in the molar area. In our study, age and gender had no significant
relationship with bracket bond failure and teeth involved in debonding.

CONCLUSIONS: The frequency of bonded bracket detachment during orthodontic treatment is very common. Our study
concluded that females were more affected by the bracket bond failure as compared to the males along with the second premolar
being the most commonly associated tooth during an active orthodontic treatment.

KEYWORDS: Bonded brackets, Bracket failure, Frequency, Orthodontic treatment, Orthodontics

HOW TO CITE: Sakrani H, Masood S, Alavi FB, Dahar M, Saleem MKM, Lal A. Frequency of bonded bracket failure in
patients, undergoing fixed orthodontic treatment . J Pak Dent Assoc 2021;30(3):189-193.

DOI: https://doi.org/10.25301/JPDA.303.189

Received: 24 October 2020, Accepted: 30 April 2021

INTRODUCTION most sought out dental treatment not only opted by young
individuals but older individuals as well. One of the prime

reasons for the people having high expectations is the

well-aligned ideal occlusion is not always present
inevery individual, with many facing malocclusion
problems whether being confined to asingle tooth

or being generalized throughout the dentition.* Orthodontic
treatment in recent years has been emerging as one of the
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advertisements being shown on television screens with
perfectly well-aligned and brighter looking teeth. Apart
from physical attractiveness, people having other kinds of
expectations from their practitioners include better
masticatory functions eventually leading to some
improvement in speech.? When there is a deviation from
the normally developing dentofacial structures, thereis a
high chance of having a negative impact on the individual's
life which psychologically affects his quality of life, self-
image, and self-esteem.® These all factors then necessitate
an individual to opt for orthodontic treatment to solve these
problems.
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Three-dimensional control of teeth during orthodontic
treatment plays an important role in achieving optimum
treatment results.* Tooth movement can be achieved either
firstly with the use of fixed appliances and is aresult of the
interaction between the bracket on the tooth surface and the
arch wires, which are tied into each bracket, and secondly,
with removable appliances.® Fixed appliances are a better
option for the patient, especially in children as compliance
isamajor issue to make the treatment effective. Adults, on
the other hand, are more mature to understand the part to
be played on their end to achieve the desired results. A
crucial part of any treatment for the patients, especially
orthodontic treatment, motivation by the patient to get the
desired results at the end of the treatment is of paramount
importance.®

Premature debonding of brackets during fixed appliance
treatment can be an inconvenience to the patient and the
clinician and can result from poor patient compliance, poor
clinical bonding technique, or use of unsatisfactory bonding
materials.” Usually, bonding is done with the application of
37% phosphoric acid on tooth enamel for 15 seconds
followed by the application of unfilled composite resin and
placement of the bracket on the tooth surface having filled
composite resin at its base. Composite resin is cured with
the help of either light-cure or chemical cure initiation.®
The success of bonding is dependent on the bonding
technique used, the concentration of etchant gel and
application time of etchant, bracket base structure and,
operator expertise. Patient factors which aso include eating
habits play an important role in preventing bracket bond
failure.® Investigators have previoudy studied the prevalence
of bracket bond failure to gender and the site of bond
failure.’® Researchers have also studied the bond strength
of different bonding materials on brackets and the type of
bonding technique used which may be either direct or
indirect.** However, in our research, we investigated the
frequency of bracket bond failure in relation to age, gender,
most commonly involved tooth and quadrant.

To evaluate the occurrence of debonding in the patients,
in this study, we evaluated the relationship of age and gender
with debonding of brackets, specific teeth on which
debonding occurred, arch where debonding most commonly
occurred, and the duration between the episodes of debonding
of brackets. Debonding occurring for the second time was
also evaluated with similar variables as used for the initial
debonding of the brackets.

METHODOLOGY

Thisis adescriptive cross-sectional study that is based
in one of the leading institutions and was conducted from
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30 November 2019 to 30 May 2020 to determine the
Frequency of bonded bracket failure in patients, undergoing
fixed orthodontic treatment at the Department of
orthodontics, Altamash Institute of Dental Medicine. The
Ethics committee of the institute supervised the study
protocol.(AIDM/EC/10/2020/21) Sample size of 100 was
calculated by using the WHO online sample size calculator.
The data was collected using a self-administered structured
guestionnaire through convenience sampling and was
analyzed by using SPSS version 20. Spearman's correlation
test was used to calculate the p-value < 0.05 which was
considered significant. Following the signing of informed
consent, atotal of 100 cases were included in the study, out
of which, 47 (47%) were maeswhile 53 (53%) were females.
Patients with ages ranging from 10 to 30 years needing
corrective orthodontic treatment were selected. The operators
who participated in this study were 6 in total. Amongst
which, 3 were asked to collect the sample size by filling the
questionnaires and the remaining did the calcul ations of the
sample size and also contributed in the written part of the
research. The procedure of bonding was performed by
selected house officers, demonstrators, and resident trainees
of the department of orthodontics.

The questionnaire that was given comprised of two main
parts. Thefirst part consisted of questions about the candidate's
demographic status including age group, gender, opd number,
and date of bonding. The second part consisted of questions
related to the frequency of debonding, bonding material,
arch where the debonding occured, teeth, quadrant, bracket
material, and debonding date. A record sheet of every patient
was maintained. The data was recorded from the date of
initial bonding to the date where the teeth were debonded
for the first time and then for the second time irrespective
of any fixed duration of time.

Sample selection
Inclusion criteria:
- Both males and females
Age limit (10-30 years)
Same brackets set (metallic)
Same bonding material (light cure composite)

Exclusion criteria:
Bonding material other than light cure composite
(self-cure composite)
- Brackets set other than metallic (ceramic, composite)
RESULTS
In this cross-sectional study, atotal of 100 patients were

included. The mean average age of the patients was
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18.78 + 5.55 with the age brackets of 10-15, 16-20, 21-25,
and 26-30 yearsold as shown in Table 1. Descriptive stetistics
along with spearman'’s correlation test was used to analyze
a significant relationship between age, gender, debonded
teeth and location of the debonded teeth.

Table 1: Demographic characteristics of the participants (n= 100)

Variables n %
Age 10-15 39 39.0
years 28 28.0
16-20 17 17.0
years 16 16.0
21-25
years
26-30
years
Gender Male 47 47.0
Female 53 53.0

Regarding the location of the brackets which were
initially debonded, 51 (51.5%) debonded brackets were
witnessed in cases involving the mandibular arch only, 39
(39.4%) involving only the maxillary arch, and 9 (9.1%)
were present in cases involving both maxilla and mandible.
In these initial debonded brackets, out of the total sample
size which is 100 on which debonding of brackets was
encountered included 26 (17.33%) Central incisor, 26
(17.33%) Lateral incisor, 29 (19.33%) Canine, 25 (16.67%)
First Premolar, 38 (25.33%) Second Premolar, and 6 (4%)
First Molar as shown in table 2.

Table 2: Frequencies of the teeth involved in initial debonding

under going fixed orthodontic treatment

(19.7%) First Premolars, 28 (45.9%) Second Premolars,
and 2 (3.3%) First molars as shown in table 3.

Table 3: Frequencies of the teeth on which debonding occurred
for the second time

Location Teeth Frequency (Percentage)
Central Incisor 4 (12.5%)
Lateral Incisor 0 (0%)
Canine 5 (15.6%)

Maxilla First Premolar 7 (21.9%)
Second Premolar 16 (50.0%)
First Molar 0 (0%)
Central Incisor 1 (3.34%)
Lateral Incisor 5(17.2%)
Canine 4 (13.8%)

. First Premolar 5(17.2%)

Mandible Second Premolar 12 (41.4%)

First Molar 2 (6.9%)

Regarding the initial debonding, the brackets were
debonded in males 47 times with the second premolar being
the most common tooth. In females, initial debonding
occurred 53 times, of which the second premolar was found
to be the most common tooth. About debonding which
occurred for the second time, the total cases witnessed were
61 with the second premolar being the most commonly
encountered tooth.

Spearman's correl ation test was used for the analysis of
significant relation of age and gender with bracket bond
failure and teeth involved. In our study, debonding location
had a significant relationship with debonding teeth
(p-value=0.004). Whereas, age and gender had no significant
relationship with bracket bond failure and the teeth involved
as shown in Table 4.

Table 4: Spearman'’s correlation

The locations in which debonding occurred for the
second time included 27 (47.4%) cases involving the
mandibular arch only, 29 (50.9%) involving the maxillary
arch only, and 1 (1.8%) involving both maxillaand mandible.
Of the 61 teeth in which debonding of brackets occurred
again, the teeth distribution included 5 (8.2%) central
incisors, 5 (8.2%) lateral incisors, 9 (14.8%) canines, 12

JPDA Val. 30 No. 03 Jul-Sep 2021

Location Teeth Frequency (Percentage) Corrainions
Central Incisor 12 (15.2%) Age | Gender | Debonding | Debonding | Again, | Again,
. Location Teeth | Debonding |Debonding
Lateral Incisor 13 (16.4%) Location | Teeth
Canine 16 (20.2%) S:I)earman's Age gor'r;la_ﬁn:- 1.000 013 -.087 -010 -008 -028
* rho oefficien!
Maxilla First Premolar 16 (20.2%) Sig. (2-tailed) . 902 394 924 951 785
Gend Correlati 03| 1000 014 094 034 101
Second Premolar 21 (26.6%) N sy
First Molar 1 (1.26%) Sig. (2-tailed) | .902 . 889 362 801 315
Central Inci 12 (19.7%) Debonding | Correlation | -.087 014 1.000 2927 7847 133
entral Incisor 70 Location Coefficient
. ) Sig. (2-tailed) | .394 889 . 004 .000 189
Lateral Incisor 13 (16.4%) Debonding | Correlation | -.010 094 292 1.000 120 022
i o, Teeth Coefficient
anine 470
" Sig. (2-tailed) | 924 362 004 . 377 834
Mandibl First Premolar 9 (12-7%) Again, Correlation | -.008 -034 7847 -120 1.000 -.031
andible o ing | _Coefficient
Second Premolar 17 21.5%) Location | Sig. (2-tailed) | .951 801 000 377 . 822
First Molar 5 (6.3%) Again, Correlation | -.028 101 133 022 031 1.000
i Coefficient
Teeth Sig. (2-tailed) | .785 315 189 834 822

** Correlation is significant at the 0.01 level (2-tailed).

DISCUSSION

Placement of brackets playsavital rolein initiating an
orthodontic treatment for a patient who mostly suffersfrom
problems ranging from facial esthetics to mastication.
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Debonding is a commonly encountered phenomenon that
occurs when the brackets detach from the tooth surface
inside the patient's mouth due to a variety of reasons which
include chewing hard substances, biting on sticky foods,
parafunctional habits, and improper lifestyle. This vicious
cycle of debonding of the brackets can be initiated if the
patient is not properly counseled asto the necessary changes
inlifestyle.

In this study, out of the 100 participants, debonding was
encountered on two occasions within 6 months with females
being the most commonly affected gender which is similar
to a study concluded by Liu Z and McGrath CH.*? In both
the genders, older age group individuals, less frequently,
were met with bracket failure, which is similarly found in
previous studies.**!* Furthermore, young teenagers were
most frequently presented with debonding of the brackets.
This could be due to anon-compliant behavior to the atered
lifestyle recommended by the orthodontist to prevent
breakage of the brackets. Adults, on the other hand, are
more compliant with given instructions.

Thefailureratein our study is significantly higher than
previous studies in the literature.’>% One of the reasons
which led to this high failure rate of the brackets includes
improper technique used by the dentist to place the brackets
and on the patient's end, incompliance with lifestyle
modification and maintenance of oral hygiene.

Debonding of the brackets in this study was more
commonly found in mandibular teeth. These results
correspond to the previous studies carried out by Suhkia et
al® and Pseiner et al.'” Moreover, some studies do report
that the debonding of the brackets is present equally in both
the respective dentitions.*® Individuals who were internally
motivated to initiate their orthodontic treatment were better
able to protect their brackets from failing as compared to
the externally motivated counterparts.

In our study, we concluded that premolars, more
specifically, the second premolars were the teeth that were
the most common culprits on which debonding occurred,
both the first and the second times. Similar findings were
presented by Zivko-Babic et a in which the second premolar
region was the most commonly affected area where the
debonding occurred.*® One of the reasons for this debonding
to occur in the second premolar region could be the
inadequate moisture control, which is one of the prime
factors to control while bonding the teeth.

The teeth on which the debonding of the brackets |east
likely took place were the first molars. This contrasts with
a study by Bjorn U. Zachrisson who found out that the
bracket became |oose and debonded most frequently in first
molars along with the canines.?® Greater failure rates of
debonding occurring in first molars could be due to
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masticatory forces exerted on it as these teeth are primarily
responsible for chewing of food.

In this study, we evaluated debonding of the brackets
which occurred initially and then again, the second time,
along with the duration between the debonding episodes.
Although the topic of this study was strong, we were still
met with some limitations. Firstly, the sample size for the
study was limited. Lastly, other orthodontic variables of the
patients including overjet, deep bite, cross bite, and
malocclusion classification could help to better predict the
reasons for the debonding of the brackets.

CONCLUSION

Failure of the bracket to bond with the tooth surface
mainly during an orthodontic treatment is a frequent finding
that is both problematic for the patient as well as the
orthodontist. It was concluded that females as compared to
males were more likely to be affected by the bracket
debonding during their active orthodontic treatment in the
mandibular premolar region as compared to the maxillary
region. Patient compliance, lifestyle modification and proper
technique of placement of brackets are some of the factors
to be kept in mind to increase the longevity of the brackets.
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