Raphaëlle Maizeray 
email: maizerayraphaelle@gmail.com
  
Delphine Wagner 
  
François Lefebvre 
  
Hélène Lévy- Bénichou 
  
Yves Bolender 
  
  
Systematic review and meta-analysis Is there any difference between conventional, passive and active self-ligating brackets? A systematic review and network metaanalysis

Keywords: Orthodontic brackets, Self-ligating brackets, Orthodontic appliance design, Treatment outcome, Systematic review, Network meta-analysis

Aim > To test the null hypothesis that there was no difference in treatment efficiency between therapies undertaken with conventional (CBs), passive self-ligating (PSLBs) or active selfligating (ASLBs) brackets. Materials and methods > An electronic search was performed in 3 data bases (Pubmed, Web of Science, Cochrane Library) from their origin up to January 2019. Additional references were hand searched. Search was strictly restricted to randomized controlled trials (RCTs) and split-mouth design studies (SMDs). RCTs and SMDs were initially processed separately and subsequently combined in a network meta-analysis. The following variables were evaluated: treatment duration, number of visits, occlusal outcomes, alignment rate, transverse arch dimensional changes, incisor position modification, rate of space closure, anchorage loss, bond failure, root resorption, perception of discomfort during the initial phase of alignment, time to ligate in or to untie an archwire, periodontal variables, quality of life. Results > On 229 papers, 30 RCTs and 9 SMDs were finally included in this study. Out of 85 comparisons, 16 only revealed statistically significant differences. It was quicker to untie and ligate an 0.014 NiTi arch from/in 6 ASLBs anterior ceramic brackets compared to 6 ceramic CBs. It was also more painful to insert and remove an 0.019×0.025 SS wire in/from PSLB's brackets compared to CB's attachments. Compared to conventional brackets, there was less maxillary incisor proclination with PSLBs in non-extraction cases. Moreover, there was less bleeding on probing 4-5 weeks after bonding with PSLBs compared to CBs brackets. The only significant difference between ASLBs and PSLBs was that alignment was 10 days faster with active self-ligating braces compared with passive self-ligating braces even if treatment duration between ASLBs and PSLBs was not significantly different. The network metaanalysis revealed that IMPA was greater in extractions cases with CBs compared with both ASLBs (+2,5°) and PSLBs (+1,6°). Conclusions > The vast majority of the studied variables did not show any significant differences between the three types of brackets. The most significant findings were that it was quicker to insert and remove archwires from ASLBs compared to CBs, and it was more painful to insert and remove an 0.019×0.025" stainless steel wire in/from PSLBs compared to CBs. The major difference between ASLBs and PSLBs was that alignment was 10 days faster with active self-ligating braces compared with passive self-ligating braces even if treatment duration between ASLBs and PSLBs was not significantly different. Most of the claims put forward by the suppliers were not substantiated by our network metaanalysis.

Introduction

If edgewise brackets were initially introduced by E.H. Angle in 1925, the very first ligaturefree system was developed ten years later in Brooklyn by Stolzenberg [START_REF] Stolzenberg | The Russell attachment and its improved advantages[END_REF]. Self-ligating brackets were later introduced on an industrial scale in the 80's and started then to be used worldwide. These brackets are being categorized in two different types according to the way the archwire is maintained within the bracket slot: active and passive self-ligating brackets. Active self-ligating brackets are exerting an active force through a spring clip onto the archwire in order to maintain it in the slot, whereas passive self-ligating brackets present an additional slide that once closed does not affect the slot lumen, nor exert an active force on the wire. Two pioneers marked the first steps of these brackets: Hanson started to commercialize his active SPEED™ self-ligating bracket from Canada in 1980 [START_REF] Hanson | The SPEED system: A report on the development of a new edgewise appliance[END_REF] whereas Damon introduced his passive SL bracket in the US in the mid-1990's [START_REF] Damon | Treatment of the face with biocompatible orthodontics[END_REF]. According to orthodontic distributors, self-ligating brackets present many advantages: reduced friction, faster archwire changes, full archwire engagement in the slot, increased patient comfort and hygiene, reduced number of emergencies, reduced root resorption, reduced need of extractions due to arch expansion, faster treatments, reduced number of appointments, better results, higher efficiency. According to the latest JCO study [START_REF] Keim | 2020 study of orthodontic diagnosis and treatment procedures : part 1 : results and trends[END_REF], there seems to be a decreased interest in self-ligating brackets in the USA since 53% of American orthodontists have been using self-ligating brackets in 2020, compared to 63% in 2014. The equivalent figure in France was 37% in 2017 [START_REF] Balteau | Diagnosis and treatment procedures in French orthodontic practices[END_REF]. Authors have been reviewing the efficacy of self-ligating brackets with the help of metaanalyses starting with Chen et al. in 2010 [START_REF] Chen | Systematic review of self-ligating brackets[END_REF][START_REF] Fleming | Self-Ligating Brackets in Orthodontics[END_REF][8][START_REF] Papageorgiou | Clinical effects of pre-adjusted edgewise orthodontic brackets: a systematic review and meta-analysis[END_REF][START_REF] Zhou | Canine retraction and anchorage loss self-ligating versus conventional brackets: a systematic review and meta-analysis[END_REF][START_REF] Arnold | The effect of bracket ligation on the periodontal status of adolescents undergoing orthodontic treatment. A systematic review and meta-analysis[END_REF][START_REF] Yi | Root resorption during orthodontic treatment with self-ligating or conventional brackets: a systematic review and meta-analysis[END_REF][START_REF] Yang | Differences between active and passive self-ligating brackets for orthodontic treatment: systematic review and meta-analysis based on randomized clinical trials[END_REF][START_REF] Yang | Effects of self-ligating brackets on oral hygiene and discomfort: a systematic review and meta-analysis of randomized controlled clinical trials[END_REF][START_REF] Yang | Transversal changes, space closure, and efficiency of conventional and self-ligating appliances : A quantitative systematic review[END_REF][START_REF] Malik | Comparison of anchorage loss between conventional and self-ligating brackets during canine retraction -A systematic review and meta-analysis[END_REF]. A recent meta-analysis [START_REF] Wagner | Are self-ligating brackets more efficient than conventional brackets ? A meta-analysis of randomized controlled and split-mouth trials[END_REF] compared conventional and self-ligating brackets without making a distinction between active and passive self-ligating brackets. Authors concluded that the main difference between these two types of braces was that it is faster to untie and ligate selfligated brackets compared with conventional brackets. Other variables such as time of treatment, number of appointments, alignment efficiency, closure of extraction spaces, changes in transversal dimensions, periodontal health, root resorption or occlusal results did not reveal any statistical difference. A meta-analysis comparing in 2017 active and passive self-ligating brackets [START_REF] Yang | Differences between active and passive self-ligating brackets for orthodontic treatment: systematic review and meta-analysis based on randomized clinical trials[END_REF] found that active self-ligating brackets appeared more efficient for alignment. Comparison of each of these two self-ligating systems with conventional brackets has not been done to this date. It is therefore the aim of this network meta-analysis to compare directly and indirectly the following three types of brackets: conventional brackets (CBs), passive self-ligating brackets (PSLBs), and active self-ligating brackets (ASLBs).

Aim

The goal of this study was to identify Randomized Clinical Trials (RCTs) and Split-Mouth Design studies (SMDs) that compared ASLBs, PSLBs and CBs and to investigate clinical parameters in order to highlight a difference in treatment efficiency. The null hypothesis of this network meta-analysis was that there was no difference in treatment efficiency between the three types of brackets: active self-ligating, passive self-ligating or conventional braces.

Material and Methods

Study design: This study is a network meta-analysis.

Material

Search was strictly restricted to randomized controlled trials (RCTs) and split-mouth design studies (SMDs). We carried out a search protocol according to the PICO criteria: Patients: no age restriction, undergoing fixed orthodontic treatment with either active selfligating, passive self-ligating or conventional brackets, with at least one comparison between two bracket types. Intervention: patients undergoing treatment with self-ligating brackets (either active or passive)

Comparison: patients undergoing treatment with an alternative type of self-ligating bracket or with conventional brackets. Outcomes: treatment duration, number of visits, occlusal outcomes such as the PAR and ICON indices, alignment rate, transverse arch dimensional changes, incisor position modification, rate of space closure, loss of anchorage, bracket failure rate, root resorption, pain perception at 4h, 24h, 3 days and 7 days after bonding, pain experience during wire insertion or removal, time to ligate in or to untie an archwire in/from brackets, periodontal variables such as Visible Plaque Index, Gingival Bleeding Index, Clinical Attachment Level, Bleeding on Probing , quality of life. Exclusion criteria were: absence of control group, in-vitro studies, lingual appliances, patients with cleft lip and/or cleft palate, syndromic patients, lack of interest, absence of randomization, lack of statistical data. An electronic search was performed in 3 data bases (Pubmed, Web of Science, Cochrane Library) from their origin up to January 2019. Keywords used were "orthodontic appliances" [MeSH], "brace" [MeSH], "self-ligat". "randomized controlled trial" [MeSH] or "split-mouth design" [MeSH] were added depending on the type of article targeted. Additional references were hand searched in the following three major orthodontic journals from January 2006 to January 2019: the Angle Orthodontist, the American Journal of Orthodontics and Dentofacial Orthopedics, the European Journal of Orthodontics. We screened the bibliography of the selected papers, and the table of contents of these three journals.

Methods

Following data were collected:

year of publication and country of origin details concerning participants (number of participants, intervention and control groups, methods of assessment)

measured outcomes. Two reviewers (DW and RM) who were not blinded to the authors nor the research results, conducted the selection process. They independently reviewed the titles and abstracts of potential studies. Then, the full texts of potentially eligible studies were obtained for further consideration about quality of the study. Consensus was achieved through discussion. Six key methodological criteria were assessed according to the Cochrane Handbook for Systematic Reviews of Interventions (5.1.0) [18]: sample size calculation, random sequence generation, allocation concealment, complete outcome and description of the participants flux (attrition bias), reporting of withdrawals, use of intention to treat analysis. The risk of bias (high, medium, low) was assessed for each included trial. RCTs and SMDs were initially processed separately and subsequently combined in the metaanalysis, according to Lesaffre et al. [START_REF] Lesaffre | The design and analysis of split-mouth studies : what statisticians and clinicians should know[END_REF]. Clinical heterogeneity was assessed for each variable with I2 statistics. When the p-value ≥ .05, a fixed effects model was used. When the p-value < .05, a random effects model was alternatively selected. Methodological heterogeneity and consistency were checked with Q statistics [START_REF] Cochran | The combination of estimates from different experiments[END_REF]. All quantitative data were processed with Review Manager 5.3 (Nordic Cochrane Centre at Cochrane Collaboration, Copenhagen, Denmark, June 2014). We have been comparing two by two the three different types of brackets for each variable when the corresponding data were available. However as shown on figure 1, when two direct comparisons were available (represented by the two first forest-plots) and the third one was missing (between PSLBs and ASLBs), we have been running a network meta-analysis that allowed us to indirectly compare PSLBs and ASLBs (computer software R VERSION 3.4.3, R Project for Statistical Computing). In the figure 2, the first line corresponds to this very comparison between PSLBs and ASLBs and more precisely to its 95% confidence interval. Since this interval comprises the 0 value, the conclusion is that there is no statistically significant difference in treatment duration between ASLB's and CB's. The GRADE quality of each comparison was also evaluated according to four categories (high, moderate, low, very low quality) [START_REF] Guyatt | GRADE guidelines: 1. Introduction-GRADE evidence profiles and summary of findings tables[END_REF].

Results

Study selection

The electronic search generated 226 articles; 3 more studies were added via hand search. Finally, we included the following 30 RCTs and 9 SMDs [52-60] in our network meta-analysis .The participants' average age was 14.7 years. No SMD comparing ASLBs and PSLBs could be found. Characteristics of included studies are represented in table I.

Risk of bias

The majority of the included studies were considered as presenting a low risk of bias ( 23RCTs and 2 SMDs). 10 included studies presented a moderate risk of bias (8 RCTs [START_REF] Pandis | Maxillary incisor torque with conventional and self-ligating brackets: a prospective clinical trial[END_REF][START_REF] Pandis | Self-ligating vs conventional brackets in the treatment of mandibular crowding: a prospective clinical trial of treatment duration and dental effects[END_REF][START_REF] Miles | Porcelain brackets during initial alignment: are self-ligating cosmetic brackets more efficient?[END_REF][START_REF] Pandis | Comparative assessment of conventional and self-ligating appliances on the effect of mandibular intermolar distance in adolescent nonextraction patients: A single-center randomized controlled trial[END_REF][START_REF] Cattaneo | Labio-lingual root control of lower anterior teeth and canines obtained by active and passive self-ligating brackets[END_REF][START_REF] Folco | Gingival response in orthodontic patients: Comparative study between self-ligating and conventional brackets[END_REF]47,[START_REF] Mde | Alterations in plaque accumulation and gingival inflammation promoted by treatment with self-ligating and conventional orthodontic brackets[END_REF] and 2 SMDs [START_REF] Burrow | Canine retraction rate with self-ligating brackets vs conventional edgewise brackets[END_REF]55]). 4 studies presented a high risk of bias (1 RCT [START_REF] Atik | Evaluation of maxillary arch dimensional and inclination changes with self-ligating and conventional brackets using broad archwires[END_REF] and 3 SMDs [52, [START_REF] Pandis | Failure rate of self-ligating and edgewise brackets bonded with conventional acid etching and a self-etching primer: a prospective in vivo study[END_REF]56]). In fact, these 3 SMDs were not randomized. High GRADE quality direct comparisons were available when comparing: -passive and conventional brackets (duration of treatment, number of visits, transversal modifications, IMPA change in non-extraction cases, pain perception during archwire insertion or removal) -active and conventional brackets (changes of maxillary inter-premolar distance, pain perception after bonding, time to insert and remove an archwire in/from brackets).

Results of network meta-analysis

39 of the 229 studies identified in our research were included in our systematic review and network meta-analysis (figure 3). The analysis of methodologic bias is detailed in table II. Out of the 85 comparisons, 16 only revealed statistically significant differences. The most significant findings were that it was definitely quicker to insert and remove an 0.014 NiTi archwire in/from six 0.018 inch anterior ceramic ASLBs brackets from (21.6 seconds with or without assistance) compared to ceramic CBs (122.7 seconds with assistance, 151.8 seconds without assistance) (figure 4ab) [START_REF] Miles | Porcelain brackets during initial alignment: are self-ligating cosmetic brackets more efficient?[END_REF]. It was however more painful to insert and remove an 0.019×0.025 stainless steel wire in/from PSLBs compared to CBs (33.6/100 pain experience during insertion with PSLBs versus 15.5/100 pain experience with CBs; 38/100 pain experience with PSLBs during removal versus 19.7/100 pain experience with CBs) (figure 5ab) [START_REF] Fleming | Efficiency of mandibular arch alignment with 2 preadjusted edgewise appliances[END_REF]. Compared to CBs, there was less maxillary incisor proclination with PSLBs in non-extraction cases (-1.26°) (figure 6). Moreover, there was less bleeding on probing (-0.10) 4-5 weeks after bonding with PSLBs compared to CBs brackets (figure 7). Alignment was as fast when comparing on one hand PSLBs to CBs (figure 8a) and ASLBs and CBs on the other hand (figure 8b). One major difference between ASLBs and PSLBs was that alignment was 10 days faster with active self-ligating braces compared with passive selfligating braces (figure 8c).

Another significant finding was that IMPA change was greater with CBs in cases of lower first premolar extraction compared with PSLBs (+1.6°) (figure 9a) and with ASLBs (+2.6°) (figure 9b). IMPA change was slightly greater with PSLBs compared to ASLBs in these same extraction cases (0.9°) (figure 9c). Inter-molar and intercanine mandibular and maxillary widths did not exhibit any significant modification between the 3 bracket types with two exceptions. Mandibular inter-molar width was increased to a greater extent with PSLBs compared to CBs (figure 10a) whereas mandibular inter-canine width was majored to a greater extent with CBs compared to PSLBs (figure 10b). These differences amounted however to 0.5mm on average. These overall 16 statistically significant differences were balanced by the fact that the 69 remaining comparisons between the three types of brackets did not reveal any statistically significant difference regarding treatment duration (figures 1,2), number of visits, occlusal outcomes, rate of space closure, anchorage loss, bond failure, root resorption and quality of life.

Discussion

Network meta-analysis, also called multiple treatments meta-analysis, is a popular way to combine evidence on multiple studies (usually randomized trials) comparing multiple treatments [START_REF] White | Network meta-analysis[END_REF]. Its key feature is the ability to combine direct and indirect evidence; for example, the comparison of treatments A and B is performed both using studies that directly compare A with B (direct evidence) and using studies that compare A with C and B with C (indirect evidence). Factors such as the total number of trials in a network, number of trials with more than two comparison arms, heterogeneity (clinical, methodological, and statistical variability within direct and indirect comparisons), inconsistency (discrepancy between direct and indirect comparisons), and bias may influence effect estimates obtained from network meta-analyses [START_REF] Li | Methods Meeting Working Group. Network meta-analysis-highly attractive but more methodological research is needed[END_REF]. Heterogeneity was here evaluated through Q and I ² statistics whereas consistency was checked with a Cochran's Q test. Bias was graded according to the Cochrane Handbook for Systematic Reviews of Interventions. The most clinically interesting differences between ASLB's and CB's were the extremely reduced time to tie or unligate an archwire. This difference explains by itself the popularity encountered among health professionals by these self-ligating brackets [START_REF] Harradine | Self-ligating brackets and treatment efficiency[END_REF][START_REF] Turnbull | Treatment efficiency of conventional vs self-ligating brackets: effects of archwire size and material[END_REF][START_REF] Paduano | Time efficiency of self-ligating vs conventional brackets in orthodontics: effect of appliances and ligating systems[END_REF]. This difference was however supported in this meta-analysis by one single RCT [START_REF] Miles | Porcelain brackets during initial alignment: are self-ligating cosmetic brackets more efficient?[END_REF] including a limited number of patients. This clear clinical advantage was however substantiated by three former retrospective studies . The evidence behind the pain difference perceived by our patients when inserting or removing a rectangular wire, draws the same criticism. The advantage in favour of CB's in that matter is based on only one RCT [START_REF] Fleming | Pain experience during initial alignment with a self-ligating and a conventional fixed orthodontic appliance system[END_REF] of small sample size. This network meta-analysis allowed us to compare distinctively the thee bracket types two by two, unlike a former publication where all self-ligating brackets were pooled together and compared to CB's [START_REF] Wagner | Are self-ligating brackets more efficient than conventional brackets ? A meta-analysis of randomized controlled and split-mouth trials[END_REF]. Only two differences were identified between PSLBs and ASLBs:

• alignment was 10 days faster with ASLBs compared with PSLB's even if overall treatment duration between ASLBs and PSLBs was not significantly different • IMPA was greater with PSLBs compared with ASLB's in extraction cases (0.9° mean difference).

This faster initial alignment obtained with ASLB's compared to PSLB's corroborates the findings of Yang in 2017 [START_REF] Yang | Differences between active and passive self-ligating brackets for orthodontic treatment: systematic review and meta-analysis based on randomized clinical trials[END_REF].

Conclusion

The vast majority of the studied variables did not show any significant differences between the 3 types of brackets: active self-ligating brackets, passive self-ligating brackets and conventional brackets.

Results that were of statistical and clinical significance were the following: It was 5 (with assistance) to 6 (without assistance) times quicker to untie and ligate an 0.014 NiTi arch from/in 6 ASLBs anterior ceramic brackets compared to 6 ceramic CBs.

It was more painful to insert and remove an 0.019×0.025 SS wire in/from PSLB's brackets compared to CB's attachments.

The major difference between ASLBs and PSLBs was that alignment was 10 days faster with active self-ligating braces compared with passive self-ligating braces even if treatment duration between ASLBs and PSLBs was not significantly different. Most of the claims put forward by the suppliers were not substantiated by this network metaanalysis.
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LEGENDS OF FIGURES AND TABLES

Figure 1 :

 1 Direct comparison between outcome and treatment duration (months) of: a: PSLBs and CBs; b: ASLBs and CBs. (Active Self-Ligating Brackets, Passive Self-Ligating Brackets and Conventional Brackets.) Figure 2: Indirect comparison between PSLBs and ASLBs performed by network metaanalysis, outcome : treatment duration (months) Figure 3: PRISMA flow-chart Figure 4: Direct comparison between ASLBs and CBs of outcome: time to untie and ligate an arch wire. a: with assistance (seconds); b: without assistance (seconds).

Figure 5 :

 5 Direct comparison between PSLBs and CBs of outcome: experience of pain (on a visual analogue scale of 100). a: during insertion of an arch in SS 0.019x0.025; b: during removal of an arch in SS 0.019x0.025.

Figure 6 :

 6 Direct comparison between PSLBs and CBs of outcome: modification of maxillary incisor inclination in non-extraction cases (based on NA).

Figure 7 :

 7 Direct comparison between PSLBs and CBs of outcome: bleeding on probing (after 4-5 weeks) Figure 8: Direct comparison of outcome : mandibular alignment efficiency (days). a: between PSLBs and CBs; b: between ASLBs and CBs; c: between ASLBs and PSLBs.

Figure 9 :

 9 Direct comparison of outcome : IMPA change in lower first premolar extraction cases (degrees). a: between PSLBs and CBs; b: between ASLBs and CBs; between PSLBs and ASLBs.

Figure 10 :

 10 Direct comparison between PSLBs and CBs of outcomes : a: change in mandibular inter-molar width (mm); b: mandibular inter-canine width (mm).

  

  

  

  

  

  

  

Table I :

 I Characteristics of included studies Table II : Risk of bias assessment

	Studies Scott et al. Pringle et Oz et al. 2008 al. 2009 2012 [56] [25] [30] Miles 2006 [52] Pandis et al. 2006 [53] Pandis et al. 2006 [22] Pandis et al. 2007 [23] Scott et al. 2008 [24] Fleming et al. 2009 [27] Fleming et al. 2009 [26] Fleming et al. 2009 [29] Pandis et al. 2010 [31] Fleming et al. 2010 [28] Burrow 2010 [54] Miles and Weyant 2010 [32] Cattaneo et al. 2011 [33] Mezomo et al. 2011 [55] DiBiase et al. 2011 [34] Songra et Wong et al. 2013 [38] al. 2014 [42] da Costa Monini et Fleming et al. 2013 [39] al. 2014 [58] Othman et al. 2014 Dominguez and Velásquez 2013 [57] [43] Pandis et al. 2011 [35] Leite et al. 2012 [36] Atik et al. 2016 [44] Johansson and Lundström 2012 [37] Folco et al. 2014 [45] Cattaneo et al. 2013 [40] Reddy et al. 2014 [41] Nalçacı et al.	Study design RCT RCT Prospective and non randomized SMD Non randomized SMD Non randomized SMD RCT RCT RCT RCT RCT RCT RCT RCT Randomized SMD RCT RCT Randomized SMD RCT RCT RCT Randomized SMD RCT RCT Randomized SMD RCT RCT RCT RCT RCT RCT RCT	Participants characteristics: number; sex M/F; average age 60: 30/30 52: 24/28 19 (5 patients 16,27 ± 4,47 SL 15,2 ± 6,8 have only one CL 16,1 ± 7,4 maxillary premolar 58: 18/40 16,3 62 : 23/39 14 (13-16 years old) 105: 36/69 SLBs: 16,64 ± 3,54 CBs: 15,63 ± 2,09 54: 11/43 SLBs : 13,48 ± 1,31 CBs 13,92 ± 1,43 60: 31/29 16,27 ± 4,47 48: 16/32 15,96 ± 2,56 65: 22/43 16,28 ± 2,68 60: 21/39 16,35 ± 2,73 66 :27,32/38,68 Damon13,8(1,8) InOvation 13,8±1,7 54: 18/36 15,81 ±2,58 43: 24/19 14,8 ±6,24 60: 22/38 13,5 ±1,5 41 : ? PSL : 16 ±5,7 ASL : 15 ±3,3 15: 5/10 18 48 SL 16,19 ±3,38 CL 16,38 ±5,28 extraction): 5/14 98 : 36/62 13,6 40: 17/23 SLBs: 13,9 CBs and elastomeric ligatures: 14.1 ASLBs In-OvationR®: F: 13,8; H :14,1 PSLBs Damon 3MX®: F: 14,2; M: 14,3 CBs and Super Slick® CBs: F: 13,2; Low M :14,3 Friction 25 : 9/16 elastomeric 23,32 ±5,08 ligatures: 13,7 96 (49/47) Damon Q®: 18,9 ±2,9 In-Ovation C®: 22.5 ±8,5 CL 18.6 ±3.4 60 : 29/31 CBs : 18,3 59 : 19/40 ASL : 24,3 ±3,2 PSL : 24,3 ±3,1 ASLBs:18,9 PSLBs:17,6 50: 17/33 13.3 ±1.6 19 : 8/11 20,6 (11-30) 33: 0/33 SLBs: 14,8 CBs: 14,5 90: 26/64 SLBs : 15,3 (1,7) CBs : 15,0 (1,37) 22 : 11/11 46 : ? PSLBs :15,5 ±6 ASLBs : 14,4 ±3,3 48: 26/22 16,69 ±0,63	Intervention: type of brackets, brands of brackets (number of participants) PSLBs PSLBs PSLBs PSLBs Damon 3® Damon 3® SmartClip® SmartClip® (33) (24) (19) (9) PSLBs Damon 2® (58) PSLBs Damon 2® (43) PSLBs Damon 2® (52 patients among which 27 treated without extraction) PSLBs Damon 2® (27) PSLBs Damon 3® (32) PSLBs SmartClip® (26) PSLBs SmartClip® (32) PSLBs SmartClip® (29) ASLBs InOvationR® (33) PSLBs SmartClip® (28) SLBs (43): PSLBs Damon 3® (21) ASLBs SmartClip® (22) ASLBs In-Ovation C® (30) PSLBs Damon® (21) PSLBs SmartClip® (15) PSLBs Damon 3® (27) SLBs (78): PSLBs Damon 3MX® (14) ASLBs In-Ovation R® (37) PSLBs Damon 3MX® (41) ASLBs InOvationR® SLBs (59): PSLBs Damon Q® (28) ASLBs In-(25) ASLBs Ovation InOvationR® C® (31) ASLBs InOvationC® (29) (20) PSLBs Damon 3MX® (20) PSLBs Damon MX® (25) PSLBs Easyclip® (11) PSLBs Damon 3MX® (16) PSLBs Time 2® (44) PSLBs Damon 3® ASLBs InOvationR® (20) (11) SLBs (19) ASLBs In-Ovation R® (10)	Comparison: type of CBs CBs CBs Mini Uni-ligatures and 9 Synthesis® TruStraight® Twin® with with stainless (27) with stainless steel steel ligatures) brackets, brands elastomeric ligature on the of brackets (number of participants) CBs Victory® and elastomeric ligatures (58) CBs Microarch® (19) CBs Microarch® (53 patients among which 27 treated without extraction) CBs Microarch® (27) with elastomeric ligatures CBs Synthesis® (28) with elastomeric ligatures CBs Victory® (22) CBs Victory® (33) with elastomeric ligatures ligatures (28) CBs Victory® (31) PSLBs Damon 3MX® (33) CBs Victory® (26) CBs Victory® canine and stainsless steel ligature (43) CBs Clarity® and elastomeric ligatures (30) elastomeric ASLBs InOvation® (20) CBs Gemini® elastomeric ligatures (15) CBs Synthesis® avec ligatures élastomériques (21) canine (19) CBs Omni® CBs (26) with elastomeric ligatures with elastomeric ligatures (20) CBsOvation® (25) CBs Ovation® with elastomeric ligatures (28) CBs Victory series® (20) CBs Equilibrium® (30) CBs Microarch® (25) CBs 3M unitek, Monrovia, Calif® (8) CBs Forestadent® + QHX (17) CBs Gemini® (46) CBs Synthesis® PSLBs Damon 3MX® (26) with elastomeric ligatures (11) CBs (29 among which 10 patients with	Results Pain Pain (Irregularity Maxillary Mandibular perception (4 perception (4 Index) space closure incisor hours, 24 hours, 24 rate inclination hours, 3 days, hours, 24 (mm/month) change Initial alignment rate between mandibular canines (Irregularity Index) Pain perception at chairside during appliance manipulation and after. Bond failure Bond failure Maxillary incisor inclination modification Mandibular alignment rate from canine to canine Mandibular incisor inclination modification Mandibular transverse dimension changes (models) 7 days after appliance placement) Use of painkillers Initial alignment rate between mandibular canines Mandibular arch dimension modifications (models) Mandibular alignment rate from canine to canine Mandibular central incisor root resorption Pain perception (4 hours, 24 hours, 3 days, 7 days after appliance installation) Use of painkillers Pain perception at chairside Initial alignment rate between mandibular canines (Irregularity Index) hours, 3 days, 7 days after appliance installation) Mandibular arch dimensions modifications (models) Mandibular incisor inclination change Maxillary alignment rate from canine to canine Treatment duration Number of appointments Initial and final scores of Peer Assessment Rating (PAR) Canine retraction velocity Discomfort Time to tie and untie 6 maxillary anterior ceramic braces Mandibular initial closure alignment rate Maxillary transverse dimension modifications: between canines, between premolars, between molars (CBCT) Time for mandibular space closure (mm/month) Treatment duration Number of appointments Occlusal results (Peer Assessment Alignment Velocity average efficiency Rate of space of closure space closure on a 3-month period With 4 first premolars Maxillary extractions: Rate of space transverse closure dimension Loss of modification anchorage (models) OHRQoL: Oral Health Pain Related Quality of perception (4 hours, Life 24 hours, 3 days, Rating) Transverse dimension modifications (models) Incisor root resorption after 6 month of treatment 7 days after Maxillary and appliance mandibular placement) incisor Visual Analog position Scale (VAS) change after 2 hours, Maxillary 6 hours, 24 hours transverse and dimension 2,3,7 days of change application (models) (maxillary (CBCT) Treatment duration Number of appointments Treatment results (Index and Visible mandibular Plaque Index scores) Mandibular (VP) Gingival incisor Bleeding inclination Index (GBI) change Probing of Mandibular Depth (PD) Complexity, Outcomes and Needs ICON) alignment efficiency and passive space	Low Low High Risk of bias High High Moderate Moderate Low Low Low Low Low Low Moderate Moderate Low Moderate Low Low Low Low Low Low Low Moderate Low High Low Moderate Moderate Low

[START_REF] Nalçacı | Effect of bracket type on halitosis, periodontal status, and microbial colonization[END_REF] RCT