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ABSTRACT 

Introduction. The aim of this study was to evaluate the frequency of bracket bond failure and to identify the 

risk factors as well as the most frequently affected teeth. A secondary objective of the study was to establish 

whether white spot lesions (WSL), are frequently encountered during orthodontic treatment, while also 

quantifying their distribution at the level of the teeth. Materials and methods. The present research represents a 

cross-sectional study based on a questionnaire disseminated using the Google Forms platform between January 

and April 2024 and addressed exclusively to orthodontists in Romania. The data collected through the 

questionnaire was initially entered into a database in Microsoft Excel. Subsequently, statistical processing was 

performed using the Statistical Package for Social Sciences (SPSS) program, version 26 (IBM Corp., Armonk, 

NY, USA). Results. The questionnaire was completed by 113 orthodontists from different geographical areas of 

Romania. The majority of orthodontists reported 2 or 3 detached brackets at each orthodontic treatment (29.20% 

and 24.78%, respectively). Most frequently, orthodontists reported detachments from the level of several teeth 

(72.95%). Predisposed patients are male patients under 18 years of age during the first 6 months of treatment. 

Also, orthodontists observed that patients with Class II, division 2 anomalies had an increased likelihood of bracket 

detachment. According to the majority of respondents (67.26%), the posterior mandibular area is the most 

susceptible to bracket bond failures. The most common causes of bracket detachment were consumption of hard 

food and contact between the bracket and the opposite tooth, with 88.50% and 53.50% of orthodontists reporting 

these causes, respectively. Regarding the white spot lesions, 66.7% of orthodontists answered that these lesions 

appear mainly in the anterior maxillary area. Conclusions. Most of the detachments were reported at the level of 

the lower molars, the most frequently affected tooth being the first lower molar in quadrant IV. Potential risk 

factors for bracket detachment include age and gender of the patient, type of dento-maxillary anomaly, 

consumption of hard foods, contact between the bracket and the opposite tooth. As for the white spot lesions, they 

are associated with orthodontic treatment and appear mainly in the anterior maxillary area. 
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INTRODUCTION 

Dento-maxillary anomalies are 

considered by the World Health 

Organization (WHO) to be the third most 

serious oral cavity disease, after carious 

lesions and periodontal diseases [1, 2]. 

Dento-maxillary anomalies have an 

increased prevalence, with great variability, 

affecting from 39% to 93% of children and 

adolescents [1, 3]. The most common dento- 

maxillary anomalies are considered to be 

Class I anomalies (29.5% to 70.22%), 

followed by Class II and Class III anomalies 

[4]. Dento-maxillary anomalies predispose 

to periodontal diseases [5], disorders of the 

temporomandibular joint [6] and can even 

affect the quality of life [7]. Correct 

diagnosis, as well as an etiologically adapted 

and curative treatment, can restore the 

physiognomy and the other affected 

functions of the dento-maxillary system, 

increasing the quality of life and self- 

confidence in relationships with peers [8]. 

In order to meet the demands of a 

society where external appearance comes 

first, patients request an orthodontic 

appliance that is as little visible as possible 

and whose effect is fast [9]. Currently, poly 

aggregate fixed orthodontic appliances 

represent the treatment of choice [9]. The 

fixed orthodontic appliance moves the teeth 

across the arches through its three 

components: the brackets, the archwires and 

the accessories. Brackets are passive 

components, bonded to the dental surface, 

through which the forces from the archwires 

and other accessories are transmitted to the 

teeth [10]. 

Direct bonding of brackets to the 

enamel surface became possible after the 

introduction of the acid etching technique in 

1955 by Buonocore [11]. Subsequently, 

Newman et al. developed the idea of bonding 

brackets to the etched tooth surface by means 

of composite resins [12]. The use of 

composite resins for bonding brackets to the 

tooth surface is the gold standard in 

contemporary orthodontics [13]. The 

method of bonding the dental brackets to the 

tooth enamel is important for the satisfactory 

result of the orthodontic treatment, because 

the tooth movement depends on the quality 

and strength of the adhesive bond between 

the bracket and the tooth [8]. 

However, bracket adhesion is the 

weak point of fixed orthodontic treatment 

[14-16]. Ideally, the bond strength of the 

orthodontic bracket should be strong enough 

to withstand the forces generated by the 

dento-maxillary system and the forces 

induced by the orthodontic treatment. 

Bracket bond failure is a common 

phenomenon in orthodontic practice [17]. 

According to specialized literature, bracket 

bond failure occurs in 0.6-17.1% of all 

bonded brackets [4,16,18], even between 

0.6-28.3% [19,20]. 

According to the results of the study 

by Stasinopoulos et al. [16] each rebonded 

bracket can increase the duration of 

treatment by approximately 18 days. The 

duration of the treatment is affected, as the 

doctor is forced to temporarily abandon the 

initial sequence of archwires. Bukhari et al. 

reported that for every 6-month increase in 

treatment duration, patient adherence to 

appointments decreased by 23% [21]. 

At the same time, bracket 

detachments increase costs and patient and 

orthodontist dissatisfaction. Moreover, the 

detachment of the bracket from the dental 

structure can cause damage to the enamel 

[22]. Tooth enamel derives from the 

ectoderm, being produced by differentiated 

epithelial cells called ameloblasts. With the 

finalization of the enamel formation process 
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(amelogenesis), it can no longer "remodel", 

therefore the changes in its structure will be 

irreversible [23]. 

The present study aims to identify the 

opinion of orthodontists regarding the 

frequency of bracket detachment in relation 

to the age and sex of the patient, the dento- 

maxillary anomaly, the type of composite 

used, the possible associated risk factors, as 

well as the most frequently affected teeth. A 

secondary objective of the study was to 

establish whether white spot lesions are 

frequently encountered during orthodontic 

treatment, while also quantifying their 

distribution at the level of the teeth. 

 
MATHERIALS AND METHODS 

The present research is a cross- 

sectional study based on a questionnaire 

distributed using the Google Forms 

platform. Participation in the study was 

voluntary and anonymous. The 

questionnaire was distributed online and 

physically. The link to the online 

questionnaire was distributed to 

orthodontists using Facebook and 

WhatsApp platforms. The study was carried 

out between January and April 2024 and was 

addressed exclusively to orthodontists in 

Romania. 

The research was approved by the 

Scientific Ethics and Deontology 

Commission of the University of Medicine 

and Pharmacy in Craiova No. 

253/6.11.2023. 

The questionnaire consisted of 19 

questions, of which 16 were simple or 

multiple answer questions and 3 were open 

questions. The first two questions aimed to 

identify the level of experience of the 

respondent in the field of orthodontics. The 

following questions aimed to identify the 

frequency of bracket detachment, the causes 

frequently incriminated in bracket 

detachment, the period of treatment during 

which they occur, as well as the area of the 

oral cavity most affected. Next, the questions 

were aimed at identifying a possible 

association between bracket detachment and 

the presence of dento-maxillary anomalies, 

the patient's age and gender. The 

questionnaire included 4 questions regarding 

the materials used for the bonding 

procedure. The last two questions referred to 

the WSL, respectively, their frequency, as 

well as the areas in the oral cavity where they 

appear predominantly. 

The data collected through the 

questionnaire was initially entered into a 

database in Microsoft Excel. Subsequently, 

statistical processing was performed using 

the Statistical Package for Social Sciences 

(SPSS) program, version 26 (IBM Corp., 

Armonk, NY, USA). The Chi-square test was 

used for associations and group 

comparisons. The threshold for statistical 

significance was set at p < 0.05. 

 

RESULTS 

After analyzing the responses, two 

questions were considered irrelevant to the 

study and eliminated. The first eliminated 

question was an open question in which 

orthodontists mentioned the trade name of 

the adhesive in their answers, while the 

answers to the second eliminated question 

were inconsistent with the answers to the 

previous question in the questionnaire. 

 
Characteristics of the participants 

The questionnaire was completed by 

113 orthodontists from different 

geographical areas of Romania. More than 

half of the respondents had less than 5 years 
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of experience in orthodontic practice 

(53.98%). A quarter of respondents 

(25.66%) had less than 25 patients each 

month, and approximately 20% of 

respondents had between 25-50 patients, 

respectively 50-100 patients undergoing 

fixed orthodontic treatment, monthly. Only 

15.93% of respondents had more than 150 

patients with orthodontic appliances each 

month. 

Association between failure of 

bracket-tooth adhesion and different 

variables 

Regarding the number of brackets 

detached, on average, per orthodontic 

treatment, most orthodontists reported 2 or 3 

brackets detached per orthodontic treatment 

(29.20% and 24.78%, respectively). Most 

frequently, orthodontists reported 

detachments from the level of several teeth 

(72.95%). For 28.32% of doctors, bracket 

detachment was reported only at the level of 

the same tooth. In this situation, just over 

half of the doctors (52.21%) reported 

multiple detachments with the same bracket, 

while 47.79% reported detachments at the 

level of the same tooth, but also with a new 

bonded bracket. Orthodontists with less than 

5 years of experience in the field experienced 

mostly failures with the same brackets 

(initially detached and then reattached), 

while the others experienced 

more failures with new brackets (minimum 

of 50%), compared to the old ones. 

Regarding the period of treatment in 

which they observed the highest frequency 

of bracket detachment, 80.53% of 

orthodontists answered that brackets detach 

more frequently in the first 6 months. 

Regarding the frequency of bracket 

detachment according to gender, the doctors 

answered that bracket bond failure occurs 

mostly in men (70.80%); analysis by age 

group revealed more frequent failures in 

adolescents under 18 years of age (84.96%). 

As reported by orthodontists, in the 

case of over 75% of adolescents under the 

age of 18 who experienced frequent bracket 

bond failures, a self-etching system was not 

used. The percentage of adult patients with 

frequent failures and without this type of 

system is 46.2%. Thus, there were 

significant differences between adults and 

adolescents regarding the use of self-etching 

system, χ2(2) = 7.173, Cramer's V = 0.252, 

p = 0.028. 

About half of the doctors (51.33%) 

did not identify any potential links between 

the frequency of bracket detachment and the 

presence of a dento-maxillary anomaly. 

Among the other half of respondents, Class 

II division 2 anomaly was associated by 

36.28% of respondents with increased 

frequency of bracket detachment. 

 
 N % 

Frequency 

detachment 

of bracket 1 13 11.50 

2 33 29.20 

3 28 24.78 

4 12 10.62 

5 18 15.93 

>6 9 8.15 

Bracket 

reported at: 

detachment was the same tooth 32 28.32 

several teeth, including at least 70 61.95 
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 one tooth with multiple 

detachments 

  

several teeth, each tooth with 

multiple detachments 
11 9.73 

Bracket detachment reported at 

the level of the same tooth was 

for: 

the same bracket rebonded 54 47.79 

a new rebonded bracket 
59 52.21 

Bracket detachment was more 

common at the level of: 

mandible, anterior area 11 9.73 

mandible, posterior area 76 67.26 

upper jaw, anterior area 2 1.77 

upper jaw, posterior area 11 9.73 

don't know 13 11.50 

Most episodes of bracket 

detachment occurred: 

<6 months 91 80.53 

> 6 months 22 19.47 

Bracket detachment was more 

common: 

in adolescents, under 18 years 96 84.96 

in adult patients 13 11.50 

don't know 4 3.54 

Bracket detachment was more 

common: 

female gender 80 70.80 

male gender 27 23.89 

don't know 6 5.31 

Have you identified a 

correlation between the type of 

dento-maxillary anomaly and 

the frequency of bracket 

detachment? 

1st class 5 4.42 

2nd class, 1st division 8 7.08 

2nd class, 2nd division 41 36.28 

3rd class 1 0.88 

did not identify 58 51.33 

 

Table 1. General characteristics reported by orthodontists regarding bracket detachment 
 

According to the majority of 

respondents (67.26%), the posterior area of 

the mandible is the most susceptible to 

bracket bond failure. The teeth with the 

highest rate of bracket bond failure reported 

by clinicians were the lower molars, most 

notably the lower first molar in quadrant IV. 

The lowest frequency of bracket detachment 

was identified in the upper six anterior teeth. 
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Tooth number 

 1 2 3 4 5 6 7 

 1 1 1 6 8 5 6 

(1.13%) (1.13%) (1.13%) (6.78%) (9.04%) (5.65%) (6.78%) 
 1 

0 
1 3 5 5 6 

Quadrant (1.13%) (1.13%) (3.39%) (5.65%) (5.65%) (6.78%) 

n (%) 4 3 4 7 12 25 26 
 (4.25%) (3.39%) (4.25%) (7.91%) (13.56%) (28.25%) (29.38%) 

 5 4 4 8 13 29 24 

(5.65%) (4.25%) (4.25%) (9.04%) (14.69%) (32.77%) (27.12%) 

Table 2. Rate of bracket detachment at the level of each tooth 

 

Regarding the type of adhesive 

system used, 74.6% of orthodontists 

responded that they do not use self-etching 

adhesives. 

The proportion of orthodontists 

using sodium hypochlorite solution prior to 

application of etchant or adhesive precoated 

brackets is identical but nonsignificant. Only 

two doctors out of 113 answered 

affirmatively to these two questions. 

The most common causes of bracket 

detachment were the consumption of hard 

food and the contact between the bracket and 

the opposite tooth 88.50%, respectively 

53.50% of the doctors reporting these causes. 

Other possible causes reported by 

orthodontists were: vicious habits 

(onychophagia, placing objects inside the 

mouth), bruxism, gingival hyperplasia, 

bonding on crowns, poor hygiene, poor 

isolation or improper handling of cutting or

 bending instruments. 

Association between orthodontist 

experience level and bracket detachment 

It revealed a strong statistically 

significant association between experience 

and number of patients (χ2(16) = 31.953, 

Cramer's V = 0.532, p = 0.010). More 

experienced orthodontists had more patients 

with orthodontic appliances compared to 

less experienced orthodontists. 

It revealed a statistically significant 

association between experience and 

frequency of bracket detachment (χ2(4) = 

9.936, p = 0.042). The association was 

moderately strong (Cramer's V = 0.297). 

Orthodontists with more experience reported 

a lower frequency of bracket detachment. 

Orthodontists with less than 50 

patients in treatment with a fixed orthodontic 

appliance, per month, experienced 

detachments mostly for the same bracket 

rebonded to the same tooth (65-69%), while 

orthodontists with more than 100 patients 

reported relatively similar percentages (60- 

77%) for new brackets bonded to the same 

tooth. 

 

 

 

 

 

Figure 1. The causes that orthodontists 

consider to be responsible for the failure of 

bracket-tooth adhesion. 

The association between the number 

of patients (which could be translated as 

experience gained by working, not 

necessarily by the time passed) and the type 

of brackets detached for the same tooth is 

moderately strong and statistically 

significant (χ2(4) = 10.212, p = 0.014, 

Cramer's V = 0.333). 
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Depending on the level of experience 

of the respondents, different factors were 

reported to be involved in bracket 

detachment: consumption of hard foods, 

bruxism, contact between the bracket and the 

opposing tooth, poor isolation. 

Of the orthodontists who reported the 

consumption of hard foods as a common 

cause of bracket detachment, 59% had less 

than 5 years of experience; the percentages 

are continuously decreasing with the increase 

of experience (χ2(4) = 12.517, p = 0.037, 

moderately strong association - Cramer's V 

= 0.301). 

Three-quarters of orthodontists with 

5–10 years of experience and 15–20 years of 

experience reported bracket contact with the 

opposing tooth as the most common cause of 

bracket detachment, compared to less than 

45% for the other categories of incriminated 

factors (χ2(4) = 9.945, p = 0.041, moderately 

strong association - Cramer's V = 0.297). 

Bruxism as a cause of bracket 

detachment was mainly reported by medium 

experienced orthodontists (5-15 years of 

experience), compared to others who either 

have less experience, or are too experienced, 

thus they are older as age too (χ2 (4) = 

11.612, p = 0.020, moderately strong 

association - Cramer's V = 0.321). 

Also, more than 25% of orthodontists 

with more than 50 patients reported the 

contact between the bracket and the opposite 

tooth as a frequent cause of bracket 

detachment, compared to less than 17% of 

orthodontists with fewer patients (the 

association between the number of patients 

and this cause is moderately strong and 

statistically significant, χ2(4) = 12.805, p = 

0.012, Cramer's V = 0.337). 

The cause of poor isolation was also 

moderately strongly associated with the 

number of patients, as all orthodontists with 

more than 150 patients reported this cause 

and none of the others (χ2(4) = 10.746, p = 

0.030, Cramer's V = 0.308). 

More than 70% of medium 

experienced orthodontists (5-15 years) 

reported that the posterior area of the 

mandible is the most susceptible to failure of 

the bond between the bracket and the tooth 

surface, compared to the others who also 

reported other areas. The association was 

strong and statistically significant (χ2(16) = 

30.792, p = 0.014, Cramer's V = 0.522). 

Statistically, orthodontists reported 

significantly more right-sided detachments 

in quadrants I and IV compared to left-sided 

detachments in quadrants II and III 

(p<0.001). 

The presence of white spot lesions in 

relation to orthodontic treatment 

The last two questions referred to 

WSL. The anterior area of the upper jaw was 

indicated by 66.7% of the orthodontists. 

According to orthodontists' 

responses, more than 90% of the WSL 

present in the anterior area, both in the 

maxilla and mandible, were associated with 

the consumption of hard foods. The 

association was moderate and statistically 

significant (χ2(4) = 11.661, p = 0.020, 

Cramer's V = 0.321). 

To quantify the frequency of this 

complication in orthodontic practice, 

orthodontists were asked how many 

orthodontic treatments out of the last 10 

completed treatments were followed by the 

appearance of these demineralization 

lesions. The average of treatments after 

which WSL were observed was 1.95. The 

absence of WSL at the end of orthodontic 

treatment, taking into account the last 10 

completed treatments, was indicated by 13 

orthodontists. In contrast, only one 

orthodontist indicated that he had 
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encountered WSL at the end of all of the last 

10 completed treatments. 

 

 
  N % 

 0/10 14 12.39 

WSL 

observed in 

the last 10 

completed 

treatments 

1/10 32 28.32 

2/10 27 23.89 

3/10 14 12.39 

>4/10 12 10.62 

don't 

know 

  

 14 12.39 

Table 3. The frequency of WSL related to the last 10 completed treatments 

 

DISCUSSIONS 

Over the years, several studies based 
31].  

In the present study, each of the 113 

on questionnaires distributed to 

orthodontists have been published in the 

literature. They analyzed the perspective of 

orthodontists regarding different aspects, 

such as: the optimal moment for the 

initiation of orthodontic treatment [24, 25], 

the relationship between the 

temporomandibular joint and orthodontic 

treatment [26], the diagnosis and therapy of 

root resorption following orthodontic 

treatment [ 27], the retention protocol of 

results after orthodontic treatment [28], the 

use of transparent aligners for the treatment 

of dento-maxillary anomalies [29]. 

The present study highlighted the 

concern of orthodontists regarding the 

failure of orthodontic bracket adhesion to the 

tooth. The failure of the adhesion between 

the bracket and the tooth is one of the most 

important predictors of the duration of 

orthodontic treatment with fixed appliances, 

along with patient compliance, the 

therapeutic approach or the type of dento- 

maxillary anomaly [30]. Long treatment 

duration can lead to iatrogenic consequences 

of fixed appliance therapy, including root 

resorption, periodontal damage, enamel 

demineralization or even carious lesions [30, 

responding orthodontists experienced at 

least 1 episode of bracket detachment during 

each orthodontic treatment. More than half 

of the orthodontists (53.98%) experienced 2 

or 3 episodes, while 6 or more detached 

brackets were rare, respectively 4% 

according to the present study. 

Jakavice et al. al [8] performed a 

study on 101 patients (2791 teeth bonded 

with brackets to quantify the frequency of 

bracket detachment. The conclusion of the 

study was that the overall failure rate of 

bracket-tooth adhesion was 14.65%, with an 

average of 4 brackets detached in every 

patient. 

Vasudevan et al. [32] analyzed the 

rate of bracket detachment in a group of 128 

patients. Of 2135 brackets, 268 bracket 

detachments were reported. The incidence of 

bracket failure rate in this study was 12.55%, 

with 61% of patients reporting bracket 

detachment. 

A number of studies have 

highlighted various factors that may be 

associated with bracket bond failure [18, 33, 

34], including operator-related factors 

(concentration of etchant, type of the 

adhesion material and bonding technique, 
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type of bracket material), patient-specific 

factors (age, gender, oral hygiene, degree of 

overjet and overbite, skeletal class) and 

bracket location (tooth number, maxillary 

arch or mandibular, anterior or posterior 

region). 

Considerable differences in the 

failure rate of bracket adhesion between 

maxillary and mandibular teeth have been 

reported. In the literature, studies report the 

fact that at the level of lower teeth bracket 

detachments are more frequent compared to 

bracket detachments at the level of upper 

teeth [18, 35, 36]. In the present study, 

76.99% of the orthodontists stated that 

bracket bond failure predominates in the 

mandible. The increased incidence of failure 

rate in the mandible compared to the maxilla 

may be explained by poor isolation during 

the adhesion procedure and subsequent 

contamination with saliva, the increased 

impact of masticatory forces, as well as 

premature contacts from opposing teeth. 

In literature, the frequency of bracket 

detachment is higher at the level of posterior 

teeth [16, 18, 36]. The results are consistent 

with those of the present study, in which 

76.99% of orthodontists reported that 

bracket bond failure is more common in the 

posterior area of the jaws. 

There are studies that claim that 

bracket bond failure occurs especially at the 

level of the mandibular second premolar [17, 

18, 36, 37]. This is justified by the fact that 

the premolars have aprismatic enamel, 

which would affect the quality of the 

adhesive bond. 

The majority of the respondents in 

the present study (32.77%) answered that the 

tooth with the highest bracket bond failure 

rate is represented by the right lower first 

molar. Similar results are reported in 

Jakavice's study [8], with the most episodes 

of detachment being identified at the level of 

the lower left first molar (12.47%), followed 

by the lower right first molar (11.74%). The 

possible factors that can promote detachment 

of attachments from lower molars are: poor 

isolation during the adhesion procedure, 

high occlusal forces or the presence of large 

restorations and attrition lesions, which 

worsens the tooth anatomy and leads to an 

inadequate adaptation of the bracket to the 

surface of the tooth. Moreover, there are 

studies that have shown that mastication is 

mainly performed on the right side [38]. 

Regarding the age, there is some 

evidence that patient age at the beginning of 

treatment is associated with bracket bond 

failure, with older patients having 

considerably lower bracket failure rates than 

younger patients [39]. Similarly, in the 

present study 84.96% of orthodontists 

responded that bracket detachment occurs 

more frequently in adolescent patients, under 

18 years of age. Various reasons could lead 

to a higher frequency of bracket detachment 

in young patients, such as: incomplete 

eruption of lateral teeth, practicing vicious 

habits, careless behaviour or low motivation. 

The patient's motivation for orthodontic 

treatment is an important factor for the 

success of the treatment. When the 

orthodontist fails to make patients compliant 

with the treatment, they become less 

concerned and do not properly follow the 

instructions for the use and care of the 

appliances, which increases the chances of 

compromising the treatment results [40]. 

In the present study, 70.8% of 

orthodontists responded that bracket bond 

failure is more common in males. There are 

studies that claim that women are much 

more aware during orthodontic treatment 

than men [15]. In contrast, other studies 
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claim that the bracket bond failure is higher 

in females [41, 35]. So, regarding this aspect, 

the results of studies in the literature are 

controversial. 

When considering the time frame in 

which most episodes of bracket detachment 

occur, existing studies suggest that they 

occur within the first 6 months of treatment 

[4, 18, 36]. Similarly, in the present study 

80.53% of orthodontists stated that most 

brackets detach within the first 6 months. 

Only 19.47% reported that detachments are 

more frequent after 6 months of treatment. 

This can be associated with the fact that 

during this period the stage of alignment and 

leveling takes place, and the patient's 

compliance is still in formation. It can also 

be assumed that brackets that have not been 

bonded properly tend to detach during the 

first months of treatment. 

Regarding the association between 

the type of dento-maxillary anomaly and the 

frequency of bracket detachment, in the 

present study, approximately half of the 

orthodontists did not identify a correlation 

(51.33%), while 36.28% of the orthodontists 

noted that the detachments are more 

common in Class II division 2 anomalies. 

This result is in accordance with that of 

another study showing a correlation between 

increased frequency of bracket detachment 

and Class II division 2 anomalies [42]. 

Patients with deep bite often show 

hyperactivity of the masseter and temporal 

muscles (anterior fasciculus), which can 

cause increased masticatory forces [43]. 

Also, deep bite can favour premature 

contacts between the bracket and opposing 

teeth [8,16,18]. According to the present 

study, 53.98% of the doctors identified 

premature contacts between the bracket and 

the antagonist tooth as a frequently 

incriminated factor in bracket detachment. 

The majority of orthodontists 

(88.5%) identified the consumption of hard 

foods as a frequently incriminated factor in 

the detachment of brackets. Similarly, in the 

study by Singh et. al. [44], most bracket 

detachments were caused by improper food 

consumption. 

The specialized literature considers 

that one of the main causes of the 

detachment of orthodontic brackets can also 

be represented by micro-impregnations at 

the level of the tooth-adhesive/ bracket- 

adhesive interface. Polymerization 

shrinkage of adhesive resins can lead to the 

formation of micro-spaces between the 

adhesive cement and the tooth enamel 

surface, which contributes to the infiltration 

of microorganisms and oral fluids [45]. Over 

time, the marginal integrity of the bond is 

lost and the bracket detaches. Bonding 

techniques to tooth structure are constantly 

evolving, with the concept of "generation" 

being used to mark each significant 

improvement in the field of adhesive 

systems. Each generation aimed to reduce 

the number of containers involved in the 

process, minimize the procedural steps, 

acquire a faster technique and an improved 

chemical formula for an optimal adhesive 

bond to the tooth surface [46]. The 6th and 

7th generation adhesive systems do not have 

a separate acid etching stage, being called 

self-etching systems [47]. 

In practice, some studies claim that 

the failure rate of the bracket-tooth adhesive 

bond achieved by the conventional method 

compared to that achieved using self-etching 

primers is insignificant [48, 49]. 

Also, there are in vitro studies that 

claim that the difference between the shear 

strength of the adhesive bond achieved by 

the conventional method and that achieved 

by using self-etching primers is insignificant 
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[50, 51]. 

In contrast, other studies have 

demonstrated that the shear strength of the 

adhesive bond established with self-etching 

primers is weaker compared to traditional 

one [52-54]. 

According to the present study, 

74.34% of orthodontists responded that they 

do not use self-etching primers. This may be 

justified by the conflicting results in the 

literature regarding the adhesion 

performance of self-etching primers. 

Also, due to marginal 

microinfiltrations, the risk of WSL increases 

[55]. 

The results of a meta-analysis 

published in 2015 demonstrated that the 

appearance of WSL is common during fixed 

orthodontic treatment. The 14 studies 

included in the analysis summarized a total 

of 2041 patients. Of these, 935 developed 

WSL following orthodontic treatment, which 

represented 45.8% of all patients [56]. 

Following another study published in 2023, 

conducted on 111 patients, it was concluded 

that 79.3% of patients presented at least one 

WSL, with an average of 4 affected teeth per 

patient [57]. In the present study, 

approximately half of the responding 

orthodontists (52.21%) reported that WSL 

are encountered in 1 or 2 treatments out of 

the last 10 completed. The absence of WSL 

at the end of the orthodontic treatment, 

taking into account the last 10 completed 

treatments, was indicated by 12.39% of the 

doctors. 

Regarding the location of the WSL 

most were identified at the level of the jaw 

[57]. The most affected teeth are maxillary 

canines followed by maxillary lateral 

incisors [58]. Similarly, in this research, the 

majority of orthodontists answered that these 

lesions occur at the level of the jaw in the 

anterior area (66.7%). 

Limitations of the study are 

represented by the fact that the research only 

evaluates the opinion of orthodontists. They 

could present a degree of subjectivity, taking 

into account that the failure of the adhesion 

between the bracket and the tooth is also 

dependent on the correctness of the bonding 

technique, as well as on the materials used. 

 
CONCLUSIONS 

1. According to the present study, bracket 

detachment is an accident that all 

orthodontists have experienced at least 

once during orthodontic treatment. 

Predisposed patients are male patients 

under 18 years of age during the first 6 

months of treatment. 

2. The rate of adhesion failure is higher in 

the mandibular arch, the posterior area, 

the first lower right molar being mainly 

affected. The cause frequently indicated 

by the orthodontists is the consumption of 

hard food, followed by the contact of the 

bracket with an opposite tooth. Also, 

orthodontists have observed frequent 

detachments in dento-maxillary 

anomalies of Class II, division 2. 

3. Identifying the risk factors associated 

with the detachment of brackets 

contributes to the efficiency of 

orthodontic treatment. In these cases, the 

orthodontist must educate the patient 

through written and verbal instructions 

regarding nutrition while wearing the 

fixed orthodontic appliance. At the same 

time, the orthodontist can individualize 

the orthodontic treatment by using bite 

risers to eliminate interference between 

the bracket and opposing teeth. 

4. As for the WSL, they are associated with 

orthodontic treatment and appear mainly 

in the anterior maxillary area. Therefore,
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for the prevention of these lesions, the 

orthodontist must insist on establishing 

good oral hygiene habits and prophylaxis 

with topical fluorides (toothpastes with a 

high fluoride content, mouthwashes with 

fluorides, gels, varnishes or even 

adhesive materials that contain 

fluorides). 
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