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Abstract

Fixed orthodontic components frequently provide plaque retention area, hinder oral hygiene
procedures, and impede self-cleaning action leading to an increase in plague accumulation,
particularly in the cervical regions of brackets near gingival margin. The archwire ligation method on
brackets is another factor influencing plaque retention. Determining the type of bracket that has
minimal impact on oral hygiene is essential. This study aims to identify the effects of using
conventional (CB) and self-ligating brackets (SLB) on oral hygiene and periodontal health status in
patients with mild to moderate crowding.

This rapid review was conducted according to the PICO framework and PRISMA flowchart.
Electronic database searching and snowballing technique were performed. Risk of bias assessment
was made using the original Cochrane risk of bias tool.

8 eligible experimental study articles were included. The studies from qualitatively analyzed
articles showed that both CB and SLB could increase the values of measured clinical parameters
for oral hygiene (Pl) and periodontal health status (Gl, bleeding index, PD). Most of the articles
showed the increased parameter values were similar between the two bracket groups. PD values
remained within the normal limits.

Generally, the effects of using CB and SLB were similar in increasing oral hygiene (Pl) and
periodontal health status (Gl and bleeding index) in patients with mild to moderate crowding,
although 3 articles revealed contradictive effects.
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Introduction

The incidence and prevalence of
periodontal disease had been increasing in the
past 3 decades.” Periodontal disease prevalence
was reported to be approximately 20-50%
worldwide both in developed and developing
countries.?® Prevalence of the periodontal
disease varies between regions of the world and
Asian nations present higher prevalence and
severity of periodontal disease. The highest
burden of periodontal disease over the last 3
decades was recorded in Southeast Asia.'
According to Basic Health Research (Riskesdas)
in 2018, the prevalence of periodontitis in
Indonesia was 74,1%.° Periodontal disease is
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one of the main reasons for tooth loss that can
inhibit mastication, aesthetics, self-confidence,
and quality of life.??

Periodontal disease encompasses both
gingival  inflammation or  gingivits  and
inflammation accompanied by the loss of
periodontal tissue as known as periodontitis.®’
Gingivitis precedes periodontitis, but gingivitis
doesn’'t always progress to periodontitis.”
Bacterial plaque is the primary etiologic factor
that initiates either gingivitis or periodontitis.®®
Predisposing factors for periodontal disease
include tooth crowding and the use of fixed
orthodontic appliances.®®'? Irregular alignment
and crowding of teeth in malocclusion affect
periodontal health by providing retentive-plaque
area  which  further increases plaque
accumulation, more difficult plaque control, and
hamper the efficient oral hygiene procedure.’"®
There’s an association between the severity of
malocclusion and the presence of periodontal
disease.™
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Fixed orthodontic appliances promote
plaque accumulation, particularly in the most
critical sites such as the cervical regions of
brackets near gingival margin that lead to the
development of gingivitis and underneath the
orthodontic archwire.'®?? Brackets, bands, and
archwires frequently create plaque retention

areas, hinder oral hygiene procedures, and

impede self-cleaning action on teeth and gingiva

by saliva, tongue, cheeks, and lips.®1%-23:24
Inadequate plaque removal will

jeopardize periodontal health.® Two major
categories of ligation methods are conventional
ligation utilizing elastomer or stainless-steel
ligature and self-ligation.?® Self-ligating bracket
(SLB) holds the archwire inside the bracket slot
with an inbuilt locking mechanism such as clip
that can be opened and closed.?’~%

Despite the widespread use of fixed
orthodontic appliances in society, the risk of
using these appliances is frequently not realized
especially in relation to oral hygiene.*® The
archwire ligation method on brackets is another
factor influencing plaque retention.® Determining
the type of bracket that has minimal impact on
oral hygiene is essential.®® Good oral hygiene
and patients’ periodontal status before, during,
and after orthodontic therapy influence the short-
and long-term  successful outcomes  of
orthodontic treatment.?"3* Education, motivation,
well-maintained oral hygiene, and regular
periodontal care are important and should
become the primary concern throughout fixed
orthodontic treatment regardless of the bracket
type used.?"3*

Self-ligating brackets have drawn a lot of
attention in orthodontics over the past several
years." Fewer plaque deposition is one of the
claimed advantages of SLB which contributes in
maintaining better oral hygiene.*>® SLB can
retain less or more bacterial plaque than
conventional brackets (CB) is up to debate.?®
Reviews and clinical studies comparing different
bracket types have also shown various
contradictory findings when analyzing hygiene
levels.*® Comparisons of the two ligation systems
have yielded varying results, presumably due to
various brackets designs within each system
which could affect the amount of plaque that was
trapped and the response induced in the
tissues.*® Arnold et al. (2016)*" and Yang et al.
(2017)*" stated that additional high-quality
randomized controlled trials (RCT) with low risk

of bias were deemed necessary to confirm that

SLB does not have advantages over CB
regarding oral hygiene maintenance and
periodontal health in the previous systematic
review and meta-analyses articles. Souper et al.
(2021)** who evaluated oral hygiene also
suggested that further studies were required to
support this clinical relevance.

The most recent and available RCT
literature were included and this rapid review had
more specific crowding criteria by involving
articles with mild to moderate crowding patients
in their studies. The purpose of this study was to
identify the effects of using conventional and self-
ligating brackets on oral hygiene and periodontal
health status in patients with mild to moderate
crowding.

Materials and methods

The study design of this research was a
rapid review following Cochrane guideline.*?
Rapid review is a form of knowledge synthesis
that accelerates the process of conducting a
traditional systematic review through streamlining
or omitting specific methods.*? PICO framework
was followed to develop a specific research
question as follows (P) Fixed orthodontic
treatment patients with mild to moderate
crowding (I) were given CB intervention (C)
compared with patients treated using SLB (O) to
determine the effects on oral hygiene and
periodontal health status by measuring clinical
parameters Plaque Index (Pl), Gingival Index
(Gl), Bleeding Index, and Probing Depth (PD).

Articles with experimental study design
that evaluated the effects of CB and SLB on oral
hygiene and periodontal health status as seen
through PI, GI, bleeding index, and PD
measurements and involved patients with mild to
moderate crowding were included. The included
articles in this rapid review were published in
English by Scopus-indexed journals from 2012 to
2022 and were available in full text. The following
exclusion criteria were applied: experimental
study with samples other than humans and
research involving patients who already had
periodontal disease, systemic disease,
congenital abnormality, with special needs, and
consuming medications that might interfere with
clinical examination.

Articles  searching, collection, and
selection were conducted according to the
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Preferred Reporting Items for Systematic reviews
and Meta-Analyses (PRISMA) guidelines 2009.*®
Electronic database searching was
performed on PubMed, Taylor&Francis Online,
and Cochrane Library using a combination of the
following keywords (crowding) AND
(conventional  brackets) AND (self-ligating
brackets) AND (oral hygiene) OR (dental plaque)
OR (periodontal status) OR (periodontal health).
Snowballing technique was also used from the
reference lists of the retrieved relevant articles.
This rapid review took place in Bandung,
Indonesia from February to August 2022.
Qualitative data analysis was carried out
by extracting data to obtain information related to
the articles being studied. Risk of bias
assessment then was made using the original
Cochrane risk of bias tool for the included
RCTs.** Seven domains were considered: 1)
random sequence generation, 2) allocation
concealment, 3) blinding of participants and
personnel, 4) blinding of outcome assessment, 5)
incomplete outcome data, 6) selective reporting,
and 7) other bias. The overall risk of bias of each
RCT was assessed as “high”, “low”, or “unclear”.

Results

The flow of articles selection process
according to the PRISMA guideline is shown in
Figure 1. 1882 articles were initially identified
from the electronic searching on 3 databases and
4 additional articles were selected through
snowballing technique. A total of 1886 articles
were identified at the searching phase and then 5
duplicates were removed. Titles and abstracts
from 1881 articles were screened and 1866 were
excluded because they were considered
irrelevant and the full text were inaccessible.

Fifteen full-text articles were read to
identify potentially eligible articles and 7 articles
were discarded as the inclusion criteria were not
met. In the end, 8 articles remained to be
included in the qualitative analysis. Data
extraction results of the included studies were
summarized in Table 1.

Eight experimental studies were included
in this rapid review, consisting of 7 RCTs and 1
non-randomized clinical trial. Risk of bias
assessment was done on these eligible RCT
articles and summarized in Figure 2. 4 of 7 RCT
articles?34%44 showed high risk of bias and the
other 3 articles®*"“® were rated as unclear risk of

bias since insufficient details were provided to
allow the risk of bias judgment.

Articles identified through database scarching
on PubMed, Taylor&Francis Online, and Additional articles identified through other
Cochrane Library sources (snowballing)
(n=1882) (n=4)
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(n=1881)
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Full-text articles assessed Full-text articles excluded (didn’t meet
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(n=8)
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Articles excluded (not relevant
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Figure 1. PRISMA flow diagram of the articles
selection process.

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Baka 2013

Chhibber 2018

Folco 2014

® (®

® (©

o |0

o0 @
DO OO O O | ncompleteoutcome data (attrition bias)

Kaklamanos 2017

Kaygisiz 2015

Nalcaci 2014

D OO O O O O selectiereporting (reporting bias)
OO O OO O @ otherbias

Uzuner 2014

Figure 2.Risk of bias summary for included
RCTs." because it is the second order figure in
the manuscript.

The percentage of risk of bias
assessment for each domain in all included RCT
studies is presented in Figure 3. Blinding of
participants and personnel domain had the worst
assessment result out of all reviewed articles with
approximately 25% at high risk of bias and
around 75% showing unclear risk of bias. Other
bias domain revealed the lowest risk of bias.
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Figure 3. Risk of bias assessment in each
domain.

Discussion

Poor oral hygiene is commonly happened
and often characterized by inflammation. The
early stage is the reversible inflammation of the
gingiva or gingivitis initiated by dental plaque and
the advantage stage manifests as periodontitis
when permanent bone and tissue destruction has
occurred.*® Orthodontic appliances induce oral
environment alteration.”® Fixed orthodontic
components create retention sites for microbial
plaque that is known to be the major etiologic
factor in periodontal inflammation.*® The
homogeneity of oral hygiene condition and
periodontal health status between the CB and
SLB group was seen before the treatment started
at the beginning of the studies.

Orthodontic appliances have detrimental
effects on oral hygiene.® The results of this rapid
review indicate that plaque accumulation
increases despite the type of brackets used in
the fixed orthodontic treatment 8102340454748
Majority of the included articles reported both
types of brackets have similar adverse effects on
oral hygiene level as seen by the plaque
accumulation.823404%48 Chhibber et al.* reported
similar increase in Pl values between the CB
group and the SLB group. This is in accordance
with the previous studies by Baka et al.8, Folco et
al. *°, Kaygisiz et al.?®, and Uzuner et al. *® which
didn’t find any significant differences in the PI
values increase among the two bracket groups
throughout the study. Goldbecher stated that the
bracket type itself is not the most crucial
predisposing factor for the plaque accumulation.
There are various factors between patients than
between the bracket ligation systems.*” Improved
patient cooperation, oral hygiene level, and
clinical indices will be achieved if dental care
providers emphasize oral hygiene instructions
and give the reinforcement at subsequent visits.*°

Bergamo et al.”® and Nalcaci et al.*’ showed
contrast findings as there were significant
differences in the increased plaque accumulation
between the CB group and the SLB group hence
one of the bracket groups showed worse oral
hygiene condition. These findings are associated
with the bracket type or design, size, and the
proximity of the brackets to the gingival margin
which may influence the plaque
accumulation. %4748

The passive SLB used in the study of
Bergamo et al.’® have larger size compared to
the other bracket designs thus the enamel
surface and the distance between the brackets
and gingiva were reduced leading to the
deterioration of oral hygiene and impaired
cleanability. Assessing plaque score is essential
as an oral hygiene evaluation of people wearing
fixed orthodontic appliances.*® Participants in the
CB and SLB groups at the end of the studies
demonstrated grade 1 to 2 plaque
accumulation.***® Oral hygiene plays a very
important role in orthodontics and has a great
impact on oral health as well as the outcome of
orthodontic treatment.32*’

Pathologic changes including gingivitis,
gingival bleeding, gingival enlargement, and
increased periodontal pocket depth occur during
fixed orthodontic treatment.® Similar results were
also observed in the severity of gingival
inflammation because Gl values increased during
the treatment with CB and SLB."0234045-48 \jost
articles demonstrated no differences in the
increase of Gl values among the two types of
bracket hence both CB and SLB have
unfavorable effects on periodontal health status
as indicated by the gingival
inflammation.'02404546  Gimijlar Gl  values
increase between the CB and SLB group in fixed
orthodontic treatment was revealed by Chhibber
et al.** and Kaklamanos et al.*® and this finding
corresponds with the previous studies by
Bergamo et al.”®, Folco et al.*°, and Kaygisiz et
al.>® Moderate gingival inflammation developed in
both groups by the end of the majority of the
studies.'0404546:30 Contrary to this condition, Lang
and Bartold defined periodontal health as a state
free from clinically detected inflammatory
periodontal disease.®? Periodontal tissues play a
critical role in orthodontic tooth movement
because this treatment necessitates bone
turnover to permit the tooth movement within the
bone.?®* Professional treatment and patient
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cooperation seem to be more essential in
preserving periodontal health.*® On the other
hand, Nalcaci et al.*” and Uzuner et al.*® reported
contradictive results since one of the bracket
groups showed higher gingival index score
increase compared to the other group therefore
the severity of gingival inflammation was worse in
one bracket group.

The health of periodontal tissues can be
evaluated through bleeding criteria which is a
sensitive early sign of gingivitis.>**° The absence
of bleeding on probing at repeated assessments
depicted periodontal health and was considered
as a very reliable indicator for periodontal
stability.>? This rapid review found the increase in
bleeding index values was mostly experienced by
both bracket groups throughout the studies.?4%4
Consistent with our result, Mazin et al.?? proved
that participants who were wearing fixed
orthodontic appliances exhibited an increase in
bleeding site percentage. On the contrary,
reduction of bleeding index values in the CB and
SLB groups was found by Bergamo et al."® and
Kaygisiz et al.?® in their studies. This finding was
associated with the influence of oral hygiene
supplements given before the treatment, oral
hygiene instructions, and the patient’s motivation.
In addition, it's also attributed to the behavioral
changes due to the Hawthorne effect or
participant’'s awareness to be observed and
evaluated.'®®4® Most articles that reported
bleeding index values elevation showed similar
increases in this parameter between the two
bracket types.®*° This indicates that both types of
brackets have similar adverse effects on
periodontal health status based on bleeding that
occurs when probing.2*° Conflicting result was
revealed in a study conducted by Nalcaci et al.*’
who stated higher increase in bleeding index
value of the CB group than SLB group implying
there was difference in the bleeding index
increase among the bracket groups. Better
parameter values in the SLB group could have
been related to the different type of SLB used,
study population, age, and statistical analyses
from other studies.*’

PD was measured as the distance from
the gingival margin to the most apical region of
the sulcus.?®* The result of this rapid review
showed that generally, the PD values have
increased in both bracket groups.?4%“® In contrast,
Kaygisiz et al.?® discovered that PD values
decreased in the SLB group and the PD values in

the CB group tended to remain constant. The
study of Uzuner et al.*® reported the increased
PD values were significantly higher in the SLB
group compared to the CB group. SLB used in
that study were larger than the CB therefore the
proximity of the brackets to the gingival margin
impeded the oral hygiene procedures.”® The
majority of the articles®#“° found no differences
in the effects of CB and SLB on periodontal
health status measured by probing depth
considering the PD scores in both groups of all
articles®#4%4® were within the normal values®®
throughout the studies. Gingival alterations
during the orthodontic treatment are temporary
without causing permanent damage to the
periodontal tissues.®® PD measurement result
must be considered in conjunction with another
important clinical parameter such as BOP and
should not be used alone to determine a healthy
gingival state or the presence of gingival
disease.*

Plague control is important for preserving
the gingival-periodontal health status of patients
undergoing orthodontic treatment.*®>” Plaque
control measures with mechanical and chemical
techniques have been found to be effective in
reducing plaque.® Chemical plaque removal
serves as a complement to mechanical methods
considering there is evidence that regular
toothbrushing and flossing are insufficient to

control bacterial contamination.®® Orthodontic
treatment should be carried out with a
multidisciplinary =~ approach requiring the

participation of a periodontist.?>¢" Instruct the
orthodontic patients to have routine control visits
to both orthodontist and periodontist.®' One of the
main factors determining the outcome of
orthodontic treatment is continuous monitoring of
periodontal health with regular examination
during the treatment.’" Comprehensive oral
hygiene instructions with or without professional
prophylaxis will succeed the efficient control of
plaque accumulation and gingival health
improvement in orthodontic patients.®?> Sebbar et
al.®’ believed that orthodontic treatment
combined with the patient's compliance and
absence of periodontal inflammation can lead to
satisfying treatment results without causing
irreversible damage to periodontal tissue.

The risk of bias in 4 studies of Chhibber
et al.**, Folco et al.**, Kaklamanos et al.*, and
Kaygisiz et al.?® was high as they clearly stated
that it was not possible to blind the participants,
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personnel, and outcome assessors; reported loss
to follow-up and drop out; and found selective
reporting of the results. Blinding couldn’t be
made due to the nature of the interventions given
and this is in accordance with the bias judgment
of blinding of participants and personnel domain
which had the worst result. Unclear risk of bias in
3 studies by Baka et al.®, Nalcaci et al.’, and
Uzuner et al.*® owing to the lack of available
information to do risk of bias assessment.

The limitation of this rapid review was the
availability of access to use the latest Cochrane
risk of bias tool. Insufficient information provided
regarding research methods also became
another problem in performing risk of bias
assessment. It's deemed necessary for further
studies to present a more detailed description of
the research methodology because it's
associated with the quality of the study to identify
the effects of the bracket type used on oral
hygiene and periodontal health status. RCT with
more specific criteria of malocclusion is required
in future research.

Conclusions

The findings from analyzed articles in this
rapid review generally showed that the effects of
using conventional and self-ligating brackets
were similar in increasing oral hygiene (PIl) and
periodontal health status (Gl and bleeding index)
in patients with mild to moderate crowding,
although 3 articles revealed contradictive effects.

One article reported higher increase in plaque
accumulation (Pl) and periodontal disease (Gl
and bleeding index) in the conventional bracket
group. One article reported higher plaque
accumulation (PI) increase in the self-ligating
bracket group and another article reported higher
periodontal disease (Gl) increase in the self-
ligating bracket group.

A multidisciplinary approach involving
orthodontist and periodontist in treating
orthodontic patients, regular control

appointments, professional tooth cleaning, oral
hygiene instructions along with reinforcements
periodically, and the patients’ awareness to
comply and practice the oral hygiene instructions
independently are needed in order to achieve
favorable standards of patients’ oral hygiene and
health regardless the type of brackets.
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No Author Study Design, Intervention Parameter and Study Results Conclusion
(year) Hypothesis, and Measurement
Participant Time
1. Bakaetal. Design: No additional materials such as Parameter: PI: PI, BOP, and PPD
(2013)® RCT, split-mouth design, chains, coil springs, or figure-8 PI -CB:1,11+0,25t02,48 £0,26 values increased during
comparative study ligatures were used during the BOP =1,37+0,34 the first 3 months of
study period PPD - SLB: 1,11 0,30 to 2,27 + 0,34 orthodontic treatment ir
Hypothesis: =1,16+0,38 both CB group and SLE
SLB have an advantage in ~ Group 1: Measurement Time: _ Intergroup comparison (P = 0,091) 8roup.
terms of the accumulation ~ SLB : in the maxillary rightand ~ Before bonding (T0)  Not Significant
of plaque because of the mandibular left dentitions 1 week after bonding SLB and CB with SS
absence of ligatures CB with SS ligature: in the (T1) BOP: ligature exhibited
maxillary left and mandibular 3 months after bonding. CB. 51.83 + 14.37 to 89.83 + 7.05 similar changes in the
Participant: right dentitions (T2) —38.00+ 14.53 > > increase of periodontal
20 male patients with mild } SLB’: 48.17 i 16,31 10 86,00+ 7,30  parameters (BOP and

or moderate crowding Group 2:
CB with S8 ligature: in the
maxillary right and mandibular

left dentitions

=37,84+15,87 PPD).

- Intergroup comparison (P = 0,871)

Mean Age (range): Not significant

14,2 + 1,5 years (11-16,7

Hypothesis is rejected
because SLB and CB

years) SLB: in the maxillary left and PPD: ligated with SS ligature
mandibular right dentitions CB: 2,02+ 037 to 2 '71 +048 do not differ in terms of
- P 502 % 0,5710 2,71 20, dental plaque retention.
OH Procedures: =0,68 0,32
. Supragingival scaling and - SLB: 2,00 £ 0,43 to 2,73 £ 0,49
=0,72+0,31

polishing after the initial
examination

- OHI

- Oral-care products were
provided (standardized
toothpastes and toothbrushes)

- The participants were asked not
to use any other oral-care
products during the study
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2. Bergamo
etal.
(2016)'¢

3. Chhibber
etal.
(2018)%

Design: The brackets were bonded on the
Clinical trial maxillary incisors and canines
-CB
Hypothesis: - - Active SLB
- Passive SLB
Participant:
20 patients (11 malesand 9 OH Procedures:

females) with mild The teeth were cleaned with non-

crowding fluoride extra-fine grain pumice
and water slurry on a slow-

Mean Age (range): rotating rubber cup after

13,3 £ 1,03 years (11-15 measurements

years) OHI
Oral-care products were
provided (fluoridated toothpastes
and toothbrushes)

Design: CLA

RCT, 3-arm parallel, single SLB

blinded CB with elastomer
OH Procedures:

Null Hypothesis: - OHI

OH and periodontal health - Oral-care products were

in orthodontic patients are  provided (toothbrush, toothpaste,

not affected by the type of  interdental brush, dental floss)

orthodontic appliance - Information brochure about OH
maintenance was provided

Participant:

71 patients (41 males and

30 females) with less than

5 mm of anterior crowding

or spacing

Parameter: PL
PI 1%t Set (30 days)
GI - CB: 1,30 £0,733 to 1,45 £ 0,605 =
GBI 0,15
- Active SLB: = 1,25 £0,716 to 1,45 +

Measurement Time: (0,686 = 0,20
Before bonding - Passive SLB: 1,45 + 0,826 to 1,70 +
30 days after bonding 733 = 0,25
60 days after bonding _ ntergroup comparison (P>0,05)

Not significant

2% Set (60 days)
- CB: 1,30 £ 0,657 to 1,55 + 0,686 =
0,25
- Active SLB: 1,20+ 0,616 to 1,45 +
0,686 = 0,25
Passive SLB: 1,15 £ 0,587 t0 1,75 +
0,786 = 0,60
Intergroup comparison (P<0,05)
Significant

15 Set (30 days)
CB:

MB: 1,05 £0,39 t0 1,15£ 0,59 =0,1
B:1,05£03910 1,05+ 0,51 =0
DB: 1,10+ 0,450 1,10 £ 0,55=0
- Active SLB:
MB: 1,05 £0,39 to 1,20 £ 0,62 = 0,15
B: 1,05+ 0,3910 1,15+ 0,59 =0,1
DB: 1,05+ 0,39 to 1,15+ 0,59 = 0,1
- Passive SLB:
MB: 1,05 £0,39 to 1,10 + 0,55 = 0,05
B: 1,00+ 0,32 to 1,05 £ 0,51 = 0,05
DB: 1,05+ 0,39 to 1,10 £ 0,51 = 0,05
- Intergroup comparison (P>0,05)
Not significant

20 Set (60 days)
CB:

MB: 1,15 £0,49 to 1,20 £ 0,62 = 0,05
B: 1,10+ 0,45 to 1,15 £ 0,59 = 0,05
DB: 1,15+ 0,49 to 1,20 + 0,62 = 0,05
Active SLB:

MB: 1,10 £0,45 to 1,20 £ 0,62 = 0,1
B: 1,10+ 0,45t0 1,10+ 0,55=0

DB: 1,15+ 0,49 to 1,20 + 0,62 = 0,05
Passive SLB:

MB: 1,20 £0,52t0 1,20 0,62=0
B: 1,10+ 0,45 to 1,15 £ 0,59 = 0,05
DB: 1,30+ 0,57 to 1,20 £ 0,62 =0,1
Intergroup comparison (P>0,05)
Not significant

15 Set (30 days)
- CB: 0,15 £0,49 t0 0,10 £0,45 = 0,05
Active SLB: 0,15+ 0,49 to 0,10
0,45 = 0,05
- Passive SLB: 0,25 £0,64 10 0,15 £
0,49 =0,10
Intergroup comparison (P>0,05)
Not significant

2% Set (60 days)
- CB:0,10£0,311t00,10£045=0
- Active SLB: 0,15+ 0,37 t0 0,10 £
045 =0,05
- Passive SLB: 0,10 £0,31 10 0,20
0,52=0,10
Intergroup comparison (P>0,05)
Not significant
Parameter: PL
PI - CLA: 0,50 £0,51 10 0,92 £0,58 =
Gl 042
PBI - CB: 0,70 £0,73 to 1,32 £ 0,67 = 0,62
- SLB: 0,65+ 0,49 to 1,07 £ 0,59 =
042
- Intergroup comparison SLB and
ELB (P = 0,906)
Not significant

Measurement Time:
Before treatment or
baseline (T0)
After 9 months of
treatment (T1)
After 18 months of GL
treatment or completio. CLA: 0,42 +0,50 to 0,75 +0,53 =
of treatment (T2) 033
- CB: 0,05 022 to 1,32 £0,67 = 1,27
- SLB: 0,12+ 0,33 to 1,00 £ 0,65 =
0.88

There was difference in
the increase of PI
values at 60 days after
bonding with the
highest score was
observed in passive
SLB group, indicating
the influence of bracket
design on clinical
parameter changes in
the initial stage of the
orthodontic treatment.

There was no
differences in the GI
and GBI score increase
during the trial period
regardless of the
bracket design.

No evidence of
significant difference in
the OH level among
subjects treated with
CLA, SLB, and CB
(elastomeric-ligated)
after 18 months of
active orthodontic
treatment as seen from
the increased PI values
in all intervention

groups.
Overall, there was

insufficient evidence to
reject the null
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Mean Age:
15,6 £4,3 years
4. Folco et Design: Group A:
al. RCT, comparative study SLB
(2014)%
Hypothesis: - Group B:
CB with elastomer which were
Participant: replaced every 14 days
22 male and female
patients with comparable OH Procedures:
relative crowding and cast - Basic periodontal treatment was
discrepancy less than 7 mm  provided if necessary
- OHI
Age Range: - Participants were instructed to
16-30 years use Bass’ technique
- Participants were taught how to
use interdental brush
5. Kaklaman Design: CB
osetal. RCT, two-arm parallel, SLB
(2017)% single-centre OH Procedures:
- OHI
Hypothesis: - - Participants were advised to
avoid antibiotics and
Participant: antibacterial mouth rinses
22 patients with moderate
crowding
Age: -
6. Kaygisiz ~ Design: Group 1:
etal. RCT, comparative study SLB
(2015)%
Null Hypothesis: Group 2:
Bracket type has no effect  CB with SS ligature
on these measured
parameters Group 3:
Control group (the orthodontic
Participant: treatment was started at the end
60 patients (32 malesand  of the study)
28 females) with mild to
moderate crowding OH Procedures:
OHI
Age: The method of brushing the teeth
Mean age group 1 14,7 + and tongue was shown with
1,39 years, group 2 14 + practices
1,01 years, and group 3 - Oral-care products were
14,4 + 1,46 years provided (fluoridated toothpastes
Age range 12-18 years and toothbrushes)
The participants were asked not
to use any other oral-care
products during the study
7. Nalcaci et Design: CB with elastomer
al. RCT, comparative study SLB
(2014)4 OHI

Null Hypothesis:
Bracket type has no effect
on these measured
parameters

Participant:

Parameter:
PI

GI

PD

Measurement Time:
Before bonding
(baseline)

14 days after bonding
28 days after bonding
56 days after bonding

Parameter:

Gl -
Measurement Time:
The first measurement -
was performed
immediately before
bonding with follow-uj
every 3 months

Parameter:

PI -
GI
BOP
PD -

Measurement Time: _
1 week before bonding
(T1)

Immediately before
bonding (T2) -
1 week after bonding _
(T3)

4 weeks after bonding _
(T4)

8 weeks after bonding _

(Ts)

'

Parameter:
PI

Gl

BOP

Measurement Time:
Before bonding (T0)

1 week after bonding
(T1)

Intergroup comparison SLB and
ELB (P = 0,467)
Not significant

PBL:
CLA: 0,50 £0,78 to 0,46 £0,72 =
0,04
CB: 0,60 £0,75 to 0,84 1,01 =0,24
SLB: 0,53+ 0,721t0 0,73 £ 1,1=0,2
Intergroup comparison SLB dan
ELB (P = 0,667)
Not significant

PL GL and PD:
Intragroup comparison
Fluctuating PI, GI, and PD values
which tend to increase (P>0,05) in
both bracket groups particularly in the
SLB group on day 14. The indices
approached values compatible with
health for both groups at subsequent
evaluations (day 28 and 56)

Intergroup comparison (P>0,05)
Not significant

GL
CB: 0,37 £0,12t0 1,53 £0,31 = 1,16
SLB: 0,32+ 0,11t0 1,48 £0,29 =
1,16
Intergroup comparison (P>0,05)
Not significant

PL
CB: 0,45 £0,39 10 0,78 £0,52 = 0,33
SLB: 0,43+ 03710 0,81 £0,43 =
0,38
Control: 0,36 = 0,30 t0 0,63 £ 0,71 =
0,27
Intergroup comparison (P = 0,406)
Not significant

GL
CB: 0,34 £ 0,41 to 0,38 £0,35= 0,04
SLB: 0,20+ 0,18 t0 0,58 £ 0,52 =
0,38
Control: 029+ 0,28 to 0,47 £ 0,51 =
0,18
Intergroup comparison (P = 0,877)
Not significant

CB:3,26 £229102,11 £0,94 = 1,15
SLB: 3,95+ 2,61 102,34 +0,56 =
1,61

Control: 3,03+ 1,21 10 1,97 £0,73 =
1,06

Intergroup comparison (P = 0,024)
Significant

PD:
CB: =141 £0,28t0 1,42+ 0,30 =
0,01
SLB: 1,60+ 0,48 to 1,46 + 0,23 =
0,14

Control: 0,15+ 0,70 to 1,63 + 0,54 =
148

Intergroup comparison (P = 0,213)
Not significant

RL:
- CB: 0,41 £0,05 to 0,94 £0,09 = 0,53
- SLB: 0,46 £ 0,06 to 0,66 £ 0,08 =0,2
- Intergroup comparison (P = 0,030)
Significant

- CB: 0,36 0,06 to 1,05 £0,10 = 0,69
- SLB: 0,36 £ 0,05 10 0,53 £ 0,07 =
017

hypothesis that the type
of orthodontic
appliance has no effect
on periodontal health.
CB and SLB groups
presented similar
increases in GI and PBI
values when compared
between the two
groups. The choice of
orthodontic appliance
has little influence on
the clinical periodontal
parameters.

Orthodontic treatment
with either CB or SLB
increased bacterial
plaque and
inflammatory gingival
response.

SLB and CB presented
similar response
regarding increased
bacterial plaque indices
and gingival clinical
response.

This study didn’t reveal
any differences betweer
the compared group,

CB and SLB, regarding
the increased GI scores.

The use of both SB and
SLB caused increase in
plaque accumulation.

SLBs do not have an
advantage over CB witl
respect to periodontal
status.

SLB positively affected
periodontal status.

Bracket type has
different adverse effect:
on periodontal status.
SLB group showed
better periodontal status
compared to CB group.
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46 patients (22 males and
24 females) with mild to
moderate crowding

Age:

Mean age SLB group 14,48
+ 1,27 years and CB group
13,30 + 1,61 years

Age range 11-16 years

Uzuner et Design: Group 1:
al. RCT, comparative study CB with SS ligature
(2014)*
Null Hypothesis: Group 2:
Bracket type has no effect SLB
on these measured
parameters OH Procedures:
- OHI were given 1 week before
Participant: the treatment started

40 patients (11 males and - Oral-care products were
29 females) with mild provided (fluoridated toothpastes

crowding and toothbrushes)

- The participants were asked not
Age Range: to use any other oral-care
14-16 years products during the study

5 weeks after bonding - Intergroup comparison (P = 0,001)

SLB may be advised to

(T2) Significant increase the likelihood
of better OH in course
BOP: of orthodontic
- CB: 0,06 + 0,006 to 0,21 £ 0,04 = treatment.
0,15
- SLB: 0,08 + 0,007 to 0,13 £ 0,02 =
0,05
- Intergroup comparison (P = 0,039)
Significant
Parameter: PI: SLBs do not have an
PI - CB: 0,43 t0 0,93 = 0,50 advantage over CB witl
GI - SLB: 0,30 to 1,00 = 0,70 respect to periodontal
PD - Intergroup comparison (P = 0,069) status.

Measurement Time:

Not significant
The expectation of

Before bonding (T1) GI: better values for

1 month after bonding - CB: 0,48 to 0,61 = 0,13 periodontal indices in
(T2) which was the - SLB: 0,16 to 1,02 = 0,86 the SLB group was not
time for the - Intergroup comparison (P = 0,028) achieved. The two type:

appointment to change Significant
the first archwire

of brackets have
different adverse effect:
on periodontal health
status because SLB
group exhibited greater
increase in GI and PD
values than CB group.

PD:
- CB: 1,77 10 2,20=0,43
- SLB: 1,35 to 3,00 = 1,65
- Intergroup comparison (P = 0,007)
Significant

Table 1. Data extraction of included articles.
RCT: randomized controlled trial, CB: conventional brackets, SLB: self-ligating brackets, OH: oral hygiene, OHI: oral hygiene instruction, PI: plaque
index, GI: gingival index, BOP: bleeding on probing, GBI: gingival bleeding index, PBI: papillary bleeding index, PD: probing depth, PPD: periodontal
probing depth, MB: mesiobuccal, B: buccal, DB: distobuccal, CLA: clear aligners, SS: stainless-steel.

. Chongthanavanit
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