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Abstract 
Background: To compare the effect of conventional brackets and self-ligating brackets on periodontal health. 
Material and Methods: A search of information up to October 2022 was carried out in the following electronic da-
tabases: PubMed/MEDLINE, Cochrane Library, Scopus, Web of Science (WoS), EMBASE, SciELO and Google 
Scholar. We included studies that were randomised clinical trials, dealing with conventional brackets and self-liga-
ting brackets and their effect on periodontal health, with no language restriction and no time limit. The Risk of Bias 
2 (Rob 2.0) tool was used to determine the risk of bias of the included studies. The information selected from the 
studies was entered and analysed with RevMan 5.3, using the mean and standard deviation with a 95% confidence 
interval as a measure. Finally, an analysis was performed using the GRADE system to classify the quality of the 
evidence and grade the strength of the recommendation.
Results: The preliminary search yielded a total of 399 articles, discarding those that did not meet the selection 
criteria, leaving only 13 articles. The effect of conventional and self-ligating brackets on periodontal health was 
determined using periodontal probing depth (PPD), plaque index (PI), gingival index (GI) and bleeding index (BI), 
showing advantages of self-ligating brackets in PI and BI, and no differences compared to self-ligating brackets in 
PPD and GI.
Conclusions: Self-ligating brackets probably better preserve periodontal health compared to conventional brackets 
regarding plaque accumulation and bleeding on probing.

Key words: Conventional brackets, self-ligating brackets, periodontal health, orthodontic treatment, systematic 
review, meta-analysis.
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Introduction
Orthodontic treatment has evolved over time, and it is 
common practifce to use fixed appliances with brackets 
as the most commonly used procedure, including con-
ventional brackets and self-ligating brackets (1). Howe-
ver, the use of brackets has an effect not only on chan-
ging the position of the teeth, but also on other structures 
such as the temporomandibular joint (2) and dental su-
pport tissues (3).
There are alternative treatments to the use of brackets 
that are considered to be friendlier to the periodontium, 
such as clear aligners (4), however, the use of these 
brackets is still predominant. Self-ligating brackets have 
been attributed a number of advantages over conventio-
nal brackets, such as reduced friction (5), faster archwi-
re changes (6), better fit of the archwire in the slot and 
greater patient comfort. Other authors compared several 
characteristics between conventional and self-ligating 
brackets, including periodontal health, but found no sta-
tistically significant differences (7).
Systemic conditions such as diabetes mellitus (8), in-
flammatory bowel disease (9), malnutrition (10) or preg-
nancy (11) have been implicated in the occurrence of pe-
riodontal disease, as well as the possible negative effect 
this disease may have on other health conditions, such as 
diabetes mellitus (8) or heart disease (12). The harmful 
consequences for oral and general health of periodontal 
disease make it a cause for concern when dental procedu-
res are established that may trigger its onset or aggravate 
its condition, such as orthodontic treatment (13). Given 
the above, it is clear to us that it is vital to determine 
the real effect that bracket systems have on periodon-
tal health. Patients seeking orthodontic treatment have 
increased because malocclusions affect major oral func-
tions, and increase predisposition to periodontal disease, 
temporomandibular joint and masticatory musculature 
injuries, as well as having negative psychosocial effects 
and affecting quality of life (14). Orthodontic treatment 
after periodontal stabilisation is known to have no detri-
mental effect on periodontal health in adult patients with 
periodontal orthodontic problems (15,16).
The purpose of this systematic review and meta-analysis 
was to study the effect of conventional and self-ligating 
brackets on periodontal health.

Material and Methods
- Protocol and registration
The protocol of the present systematic review was defi-
ned a priori by all authors and was developed following 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines. In addition, 
the present protocol was registered in the Prospective In-
ternational Register of Systematic Reviews (PROSPE-
RO) under the registration number CRD42022359099.
For the design and structure of this review, the research 

question was developed using the PICO (population, in-
tervention, comparison and outcome) format as detailed 
below:
● Population: People of all ages and both sexes who 
have received orthodontic treatment.
● Intervention: People who have received orthodontic 
treatment with self-ligating brackets.
● Comparison: People who have received orthodontic 
treatment with conventional brackets.
● Results: Randomised clinical trials (RCTs).
- Focused question (PICO)
Do conventional and self-ligating brackets have any 
effect on the periodontal health of patients undergoing 
orthodontic treatment?
- Research and selection of studies
For the present systematic review and meta-analysis, a 
literature scan of seven electronic databases PubMed/
MEDLINE, Cochrane Library, Scopus, Web of Scien-
ce (WoS), EMBASE, SciELO and Google Scholar was 
performed until October 2022; combining keywords 
and subject headings according to the thesaurus of each 
database: “periodontal”, “periodont”, “gingival”, “pla-
que”, “biofilm”, “bleeding”, “inflammation”, “conven-
tional brackets”, “self-ligating brackets”, “conventional 
braces”, “self-ligating braces” (Table 1). In addition, a 
hand search of the references of the included studies was 
performed.
The search of the electronic database was carried out 
by two authors (SL, JM) independently, and included 
studies with the following characteristics: randomised 
clinical trials, studies dealing with the effect of conven-
tional and self-ligating brackets on periodontal health, 
no language restriction, studies with no time limit. Sys-
tematic review, case-control and cohort articles, case 
reports, case series, in vitro, unpublished, and those re-
ported in more than one publication with different fo-
llow-up periods were excluded.
- Data extraction
A predefined table was used for data selection for each 
eligible study, including number, authors, year, study 
title, number of patients (male/female ratio, mean age 
(range), follow-up time, groups, number of patients per 
group, country, outcomes, inclusion criteria and exclu-
sion criteria, periodontal probing depth (PPD), plaque 
index (PI), gingival index (GI) and bleeding index (BI). 
From each eligible study, two investigators (EL, RS) in-
dependently extracted information and all disagreements 
were resolved by discussion with a third reviewer (FC).
- Risk of bias assessment
The risk of bias of the included studies was assessed in-
dependently by two authors (AE, RA) calibrated (Ka-
ppa 0.85) using the Risk of Bias 2 tool (Rob 2.0). All 
disagreements were resolved by discussion with a third 
reviewer (HA). According to this tool the domains are 
assessed on: selection, comparability and exposure/out-
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Search
engines

Search strategy

Pubmed MEDLINE (((((((periodontal) OR periodont) OR gingival) OR plaque) OR biofilm) OR bleeding) OR
inflammation) AND ((((“conventional brackets”) OR “self-ligating brackets”) OR “conventional 

braces”) OR “self-ligating braces”) AND (clinical trial)

Scielo
((((((((periodontal) OR periodont) OR gingival) OR plaque) OR biofilm) OR bleeding) OR
inflammation)) AND (AND (((( “conventional brackets”) OR “self-ligating brackets”) OR

 “conventional braces”) OR “self-ligating braces”)))

Google Scholar
“periodontal “+ (“conventional brackets” OR “self-ligating brackets” OR “conventional braces” OR 

“self-ligating braces”) + “clinical trial”-”systematic reviews”-”in vitro” + “periodontal “+
 (“conventional brackets” OR “self-ligating braces” OR “conventional braces” OR “self-ligating braces”)

Scopus

( TITLE-ABS-KEY ( periodontal ) OR TITLE-ABS-KEY ( periodont ) OR TITLE-ABS- KEY ( 
gingival ) OR TITLE-ABS-KEY ( plaque ) OR TITLE-ABS-KEY ( biofilm ) OR TITLE-ABS-KEY 
( bleeding ) OR TITLE-ABS-KEY ( inflammation ) AND ( TITLE-ABS- KEY ( conventional braces 
) OR TITLE-ABS-KEY ( “conventional brackets” ) OR TITLE- ABS-KEY ( “self-ligating brackets” 
) OR TITLE-ABS-KEY ( “conventional braces” ) OR TITLE-ABS-KEY ( “self-ligating braces” ) ) 

AND ( TITLE-ABS-KEY ( clinical AND trial ) AND ( LIMIT-TO ( SRCTYPE , “j” ) ) AND ( LIM-
IT-TO ( DOCTYPE , “ar” ) ) AND ( LIMIT-TO ( SUBJAREA , “DENT” ) ) AND ( LIMIT-TO 

( EXACTKEYWORD , “Human” ) OR LIMIT-TO ( EXACTKEYWORD , “Humans” ) ) )
Web of Science (TS=((periodontal) OR (periodont) OR (Gingival) OR (plaque) OR (Biofilm) OR (Bleeding) OR 

(Inflammation)))) AND TS=(((“conventional bracket”) OR (“self-ligating bracket”) OR
(“conventional braces”) OR (“self-ligating braces”))))

EMBASE

(periodontal:ti,ab,kw OR periodont:ti,ab,kw OR gingival:ti,ab,kw OR plaque:ti,ab,kw OR 
biofilm:ti,ab,kw OR bleeding:ti,ab,kw OR inflammation:ti,ab,kw) AND (((conventional:ti,ab,kw AND 

bracket:ti,ab,kw OR ‘self ligating’:ti,ab,kw) AND bracket:ti,ab,kw OR conventional:ti,ab,kw) AND 
braces:ti,ab,kw OR ‘self ligating’:ti,ab,kw)

AND braces:ti,ab,kw

Table 1: Search strategies for each search engine.

comes; and then classified as: good quality, acceptable 
quality and low quality, according to the following pa-
rameters: randomization process, deviations from inten-
ded interventions, missing data on outcomes, outcome 
measurement and selection of the reported outcome.
- Analysis of results
The information selected from the studies was entered 
and analysed in RevMan 5.3 software (Cochrane Group, 
UK); using the mean and standard deviation with a 95% 
confidence interval as a measure. In addition, an analysis 
was performed using the GRADE system (GRADE Pro 
GDT, McMaster University and Evidence Prime Inc., 
Canada) for grading the quality of evidence and grading 
the strength of recommendation.

Results
- Selection of studies
The electronic and manual search strategy yielded a total 
of 399 articles, excluding 59 duplicates (Fig. 1). After 
screening by title and abstract, 15 potentially eligible 
full-text articles were selected. As a result, two studies 
were excluded (16,17), resulting in 13 randomised clini-
cal trials (18-30) that met the eligibility criteria and were 
included for qualitative and quantitative synthesis. The 
reasons for study exclusion are listed in Table 2.

- Characteristics of the studies included
Overall, 13 studies (19-31) from 7 different countries, all 
randomised clinical trials, were included. The number of 
patients included, age ranges, follow-up time and at least 
one of the values obtained for periodontal probing depth 
(PPD), plaque index (PI), gingival index (GI) and/or ble-
eding index (BI) were considered. It is important to note 
that, due to the different follow-up times, the final values 
from each of the studies were used (Table 3).
- Risk of bias analysis of studies
In the data extraction process, 13 studies (19-31) were 
identified that met the inclusion criteria, and these stu-
dies were subjected to the risk of bias analysis for rando-
mised clinical trials, which in general had a low risk of 
bias according to the 5 domains applied (Fig. 2).
- Synthesis of results (Meta-analysis)
The effect of conventional and self-ligating brackets on 
periodontal health was determined according to each 
of the evaluated indicators which are periodontal pro-
bing depth in 4 studies (25,26,28,31), plaque index in 
6 studies (23,25,26,28,30,31), gingival index in 6 stu-
dies (23,25,26,28,30,31) and bleeding index in 5 studies 
(23,26,28,30,31), demonstrating advantages in the use 
of self-ligating brackets in plaque index and bleeding 
index, and no differences in comparison to self-ligating 
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Fig. 1: PRISMA diagram showing the process of inclusion and exclusion of studies in the systematic review.

Author Reason for exclusion
Folco et al. (17) It does not specify the periodontal values measured
Bergamo et al. (18) It does not specify the periodontal values measured

Table 2: Reason for exclusion of studies.

brackets with respect to PPD and GI. This is because 
plaque index indicated -0.21 with a confidence interval 
of -0.30, -0.12 and bleeding index -0.06 with a confi-
dence interval of -0.10, -0.02 in favour of self-ligating 
brackets; while PPD showed a value of 0.02 with a con-
fidence interval of -0.11, 0.15 and GI had -0.10 with a 
confidence interval of -0.38, 0.18. (Fig. 3). 
Heterogeneity and final effect are also observed, where 
the I statistic2 is equal to 45% and 52% for plaque index 
and bleeding index respectively; which indicates that, if 
there is variability due to heterogeneity between studies, 
this is corroborated by the final effect which reflects a 
Z=4.53 with a p<0.00001 and Z=2.81 with a p=0.005 for 
the same indicators; which shows that there is a better 
periodontal condition with the use of self-ligating brac-
kets with respect to plaque index and bleeding index .
- GRADE Analysis
When assessing the quality of evidence and grading the 
strength of recommendation for the included studies, it 
was observed that the analysis using the GRADE system 
yields a moderate level of certainty for the plaque index 
and bleeding index indicators, suggesting that the results 
of this study are likely to be in line with reality. Howe-
ver, the periodontal probing depth shows a low level of 

certainty, and the gingival index shows a very low level 
of certainty, indicating that the results may have discre-
pancies compared to reality (Table 4).

Discussion
The aim of the present systematic review and me-
ta-analysis was to determine the effect on periodontal 
health of conventional brackets and self-ligating brac-
kets. The findings suggest that self-ligating brackets 
may offer some advantages in terms of reducing the pla-
que index and bleeding rate, supported by a moderate le-
vel of certainty in the GRADE analysis. However, when 
assessing other indicators, such as periodontal probing 
depth and gingival index, no significant differences were 
observed between self-ligating and conventional brac-
kets; furthermore, the GRADE analysis reflected low to 
very low certainty for these indicators. These results su-
ggest that, while both types of brackets may contribute 
to periodontal disorders, self-ligating brackets may per-
form slightly better in certain aspects.
It is important to contextualise our results with respect to 
previous research. For example, a 2018 study by Arbildo 
et al. (32) found no significant differences in periodontal 
health between patients treated with conventional and 
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Fig. 2: Risk of bias analysis of included studies.

self-ligating brackets. In contrast, our data suggest that 
there are advantages to the use of self-ligating brackets, 
particularly in relation to plaque index and bleeding rate. 
One possible explanation for this discrepancy could be 
that the elastics and ligature wires used in conventio-
nal brackets retain more plaque, which may result in 
increased bleeding compared to self-ligating brackets; 
although it must also be accepted that inevitably the use 
of brackets, conventional or self-ligating, will result in 
greater difficulty in hygiene that may subsequently lead 
to periodontal alterations.
On the other hand, Elkordy et al. (33) conducted a sys-
tematic review assessing the methodological quality of 
several studies using AMSTAR2 (A Measurement Tool 
to Assess Systematic Reviews 2), and concluded that 
there was insufficient evidence to demonstrate the su-
periority of self-ligating brackets on periodontal health. 
Our review also addressed the quality of the evidence. 
Of the 13 selected studies, 1 was excluded from the me-
ta-analysis due to a high risk of bias (27), while 2 studies 
had some concerns in the risk of bias assessment (18,21), 
so these studies were not included in the meta-analysis. 
The study by Baka et al. (22), was not included in the 
meta-analysis because it was a crossover analysis.
Furthermore, it is relevant to consider that orthodontic 
movement itself does not seem to have a detrimental 
effect on the periodontium (34), however, our study em-

phasises the impact of brackets on plaque retention and 
inflammation during orthodontic treatment and suggests 
a slight advantage in the use of self-ligating brackets 
compared to conventional brackets.
There were difficulties in determining the periodontal 
effect caused by brackets due to the lack of standardi-
sation of diagnostic criteria and variability in the pre-
sentation of clinical outcomes in the studies evaluated 
(17,18,22). Chhibber et al. (30) and Al-Ibrahim et al. (31) 
used different parameters to measure gingival bleeding, 
such as the papillary bleeding index (PBI), in contrast to 
the other authors who indicate the use of the bleeding in-
dex (23,26,28), which could influence the results.
The study by Chhibber et al. (30), in addition to studying 
conventional brackets and self-ligating brackets, evalua-
ted clear aligners (CA), finding no differences in their 
effect on the periodontium. The effect on bone resorp-
tion is also similar in Almagrami’s study (35), where 
both fixed appliances and CA produce periodontal alte-
rations at the alveolar bone level.
Additionally, it is important to note that Al-Ibrahim et 
al. (31) incorporated in their study an additional eva-
luation by comparing self-ligating brackets with and 
without corticotomy. The results indicated that the com-
bination of self-ligating brackets with corticotomy could 
be effective in accelerating the correction of crowding, 
reducing orthodontic treatment time by 50 % for adult 



J Clin Exp Dent. 2024;16(3):e358-66.                                                                                                                                                                                 Effect of conventional and self-ligating brackets on periodontal health        

e364

Fig. 3: Meta-analysis.

patients. However, Darwiche et al. (36), caution that the 
available evidence on the effectiveness of the effective-
ness of corticotomy-assisted accelerated orthodontics is 
limited, although they suggest that this approach could 
accelerate treatment duration by 2.2 to 3 times compared 
to conventional orthodontics.
In addition to evaluating the risk of bias in the included 
studies using the Risk of Bias 2 (Rob 2.0) tool, graphs 
were generated to visualize the potential presence of 
publication bias. However, these graphs were not inclu-
ded in the final assessment because the number of stu-
dies per outcome did not meet the minimum threshold 
of 10, which limited the feasibility of conducting a ro-
bust statistical analysis. Although a formal analysis of 
publication bias could not be performed, its relevance 
is acknowledged, and it is suggested that future studies 
with a larger number of trials can address this important 
consideration in greater depth.
The heterogeneity observed among the studies included 

in this review could be attributed to variations in the 
follow-up periods. Despite this limitation, our findings 
point to certain benefits associated with the use of self- 
ligating brackets, which is corroborated by applying the 
GRADE system to the studies analysed. However, due 
to the variability in follow-up periods it is not possible 
to determine precisely when self-ligating brackets ou-
tperform conventional brackets in terms of improving 
periodontal conditions.
This systematic review and meta-analysis suggests that 
self-ligating brackets may offer some advantages in re-
ducing plaque and bleeding rates compared to conven-
tional brackets. However, it is essential to interpret these 
results with caution due to the heterogeneity between 
studies and the lack of standardisation in diagnostic 
criteria. Future research with more robust designs and 
standardised diagnostic criteria is needed to clarify the 
real impact of different types of brackets on periodontal 
health.
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Periodontal Probing Depth
Certainty assessment

Certainty№ of 
studies

Study 
design

Risk of 
bias Inconsistency Indirect 

evidence Imprecision Other 
considerations

4 randomised 
trials

it is not 
serious serious a it is not 

serious seriousb none ƟƟΟΟΟ
Low

Plaque Index
Certainty assessment

Certainty№ of 
studies

Study 
design

Risk of 
bias Inconsistency Indirect 

evidence Imprecision Other 
considerations

6 randomised 
trials

it is not 
serious serious it is not 

serious
it is not 
seriousb none ƟƟƟΟ

 Moderate
Gingival Index

Certainty assessment

Certainty№ of 
studies

Study 
design

Risk of 
bias Inconsistency Indirect 

evidence Imprecision Other 
considerations

6 randomised 
trials

it is not 
serious very serious c it is not 

serious seriousb none ƟΟΟΟ
Very low

Bleeding Index
Certainty assessment

Certainty№ of 
studies

Study 
design

Risk of 
bias Inconsistency Indirect 

evidence Imprecision Other 
considerations

5 randomised 
trials

it is not 
serious serious it is not 

serious
it is not 
serious none ƟƟƟΟ

Moderate

Table 4: GRADE analysis.

Conclusions
Based on the results of the present systematic review 
and meta-analysis, it can be inferred that self-ligating 
brackets are likely to be more effective in preserving 
periodontal health compared to conventional brackets 
(plaque index and bleeding index).	
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