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ABSTRACT

Treatment stability with bonded versus vacuum-formed retainers after 12

months: a systematic review and randomized clinical trial

Introduction: This systematic review (SR) and randomized clinical trial (RCT) aimed
to compare the clinical effectiveness of bonded versus vacuum-formed retainers
(VFRs) regarding their capacity to maintain treatment stability, periodontal effects, and
failure rates. Methods: For the SR, ten databases were systematically searched up to
August 2021. RCTs comparing both retainers were included. The Risk of Bias (RoB)
evaluation was performed with the Cochrane RoB tool 2.0. All steps of the review were
performed independently by two reviewers. The GRADE was used to evaluate the
certainty of the evidence. For the RCT, patients finishing orthodontic treatment were
recruited and randomly allocated into two experimental groups. The bonded retainer
(BR) group received upper and lower V-bend BRs bonded in the lingual surfaces of
the anterior teeth. The VFR group received upper and lower VFRs right after fixed
appliances removal. The patients were evaluated in four time-points: at fixed
appliances removal (TO0), after 3 months (T1), 6 months (T2), and 12 months (T3).
Treatment stability based on occlusal outcomes and retainers’ survival rates were the
primary and secondary outcomes, respectively. Intergroup comparisons regarding
stability outcomes were performed using Mann-Whitney U-tests (P < 0.05). The
Kaplan-Meier survival plot and the log-rank test were employed to assess the retainers’
survival. Results: Initial search yielded 923 studies. After full-text assessment, five
RCTs remained. On a short-term (3-6 months) and long-term (4 years) basis, BRs
were more effective to maintain stability than VFRs in the lower arch. From 12 to 24
months both retainers presented the same efficacy. In the upper arch, the retainers
were equally effective. BRs were associated with greater plaque and calculus
accumulation than VFRs after 12 months. The retainers’ failure rates were similar in
the upper arch on the first year of retention. Contrarily, BRs presented greater failure
rates in the lower arch than VFRs. In the RCT, both groups included 25 patients. The
groups were comparable regarding their baseline characteristics. Up to 6 months both
retainers were equally effective; however, after 12 months, BRs were more effective in
to maintain the incisors’ alignment in the maxilla (P < 0.001) and in the mandible (P <

0.006) compared to the VFRs. No differences were noticed in the intercanine and



intermolar widths, overjet and overbite. There were also no differences in the retainers’
survival rates in the maxillary and mandibular arches. Conclusion: The SR concluded
that in the lower arch BRs were more effective than VFRs to maintain stability in the
initial 6 months of retention and in the long term. In the upper arch, both retention
protocols are equally effective. The RCT concluded that BRs were more effective to
maintain the incisors alignment in the maxilla and mandible compared to VFRs after
12 months. Moreover, both retainers present the same survival rates in the maxillary
and mandibular arches after the same period. Registration: This SR was registered
in PROSPERO CRD42020199392. This trial was registered at ClinicalTrials.gov
(NCT04847323). Funding: Coordination for the Improvement of Higher Education
Personnel - Brazil (CAPES), Finance Code 001.

Keywords: Orthodontics. Orthodontic Retainers. Systematic Review. Randomized

Clinical Trial.



RESUMO

Estabilidade de tratamento com conteng¢des fixas versus removiveis apos 12

meses: uma revisao sistematica e ensaio clinico randomizado

Introducéo: Esta revisdo sistematica (RS) e ensaio clinico randomizado (RCT) teve
como objetivo comparar a efetividade clinica de contencbes fixas versus
termoplasticas (VFR) em relagdo a sua capacidade de manter a estabilidade do
tratamento, efeitos periodontais e taxas de falha. Métodos: Para a RS, dez bases de
dados foram pesquisadas até agosto de 2021. RCTs comparando ambas contencfes
foram incluidos. A avaliacdo do risco de viés (RoB) foi realizada com a ferramenta
Cochrane RoB 2.0. Todas as etapas da revisao foram realizadas independentemente
por dois revisores. O GRADE foi usado para avaliar a certeza da evidéncia. Para o
RCT, pacientes finalizando o tratamento ortodéntico foram recrutados e alocados em
dois grupos experimentais. O grupo contencao fixa (BR) recebeu BRs superiores e
inferiores com V-bends na lingual dos dentes anteriores. O grupo VFR recebeu VFRs
nos arcos superior e inferior. Os pacientes foram avaliados em quatro momentos: Na
remocao do aparelho fixo (T0), apos 3 meses (T1), 6 meses (T2) e 12 meses (T3). A
estabilidade do tratamento com base em variaveis oclusais e as taxas de
sobrevivéncia das contencbes foram o0s resultados priméarios e secundarios,
respectivamente. As comparacoes intergrupo foram feitas pelo teste U de Mann-
Whitney (P < 0,05). O grafico de sobrevivéncia de Kaplan-Meier e o teste Log-rank
foram empregados para avaliar a sobrevivéncia das contencbes. Resultados: A
busca rendeu 923 estudos. Apos a avaliacdo, 5 RCTs permaneceram. Em curto prazo
(3-6 meses) e longo prazo (4 anos), os BRs foram mais efetivos em manter a
estabilidade no arco inferior. De 12 a 24 meses ambas as conten¢des apresentaram
a mesma efetividade. Na arcada superior, as conteng¢des foram igualmente efetivas.
BRs foram associados ao maior acumulo de placa e célculo do que VFRs apos 12
meses. As taxas de falha das contencdes foram semelhantes na arcada superior. Os
BRs apresentaram maiores taxas de falha na arcada inferior. No RCT, ambos os
grupos incluiram 25 pacientes. Os grupos foram comparaveis em relagdo as suas
caracteristicas no baseline. Até 6 meses, ambas as conten¢des foram igualmente
efetivas; no entanto, ap0s 12 meses, os BRs foram mais efetivos em manter o

alinhamento dos incisivos na maxila (P < 0,001) e na mandibula (P < 0,006) em



comparacao as VFRs. Nao foram observadas diferencas nas larguras intercaninos e
intermolares, sobressaléncia e sobremordida. Nao houve diferencas nas taxas de
sobrevivéncia das contencbes nos arcos maxilar e mandibular. Conclusdo: A RS
concluiu que no arco inferior os BRs foram mais efetivos que os VFRs em manter a
estabilidade nos 6 meses iniciais de contencédo e a longo prazo. Na arcada superior,
ambos os protocolos de contencdo foram igualmente eficazes. O RCT concluiu que
0os BRs foram mais efetivos em manter o alinhamento dos incisivos na maxila e
mandibula em comparagdo aos VFRs apds 12 meses. Além disso, ambas as
contencdes apresentaram as mesmas taxas de sobrevivéncia. Registro: Esta RS foi
registrada no PROSPERO CRD42020199392. Este estudo foi registrado em
ClinicalTrials.gov (NCT04847323). Financiamento: Coordenacéo de
Aperfeicoamento de Pessoal de Nivel Superior - Brasil (CAPES), Cédigo 001.

Palavras-chave: Ortodontia. Contenc¢des Ortoddnticas. Revisdo Sistematica. Ensaio

Clinico Randomizado.
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1. INTRODUCTION

Relapse is unpredictable and should be expected in every orthodontic
treatment. (LITTLEWOOD; KANDASAMY; HUANG, 2017) Even though the
orthodontist made a correct diagnosis and planned the case correctly, there is no
guarantee that stability will be obtained. (O'ROURKE; ALBEEDH; SHARMA; JOHAL,
2016) Moreover, orthodontic treatment should only be considered successful if long-
term stability was achieved. (O'ROURKE; ALBEEDH; SHARMA; JOHAL, 2016) The
best alternative to contain relapse is the retention phase. (LITTLE; RIEDEL; ARTUN,
1988) However, the ideal retention protocol remains uncertain. (FORDE; STOREY;
LITTLEWOOD; SCOTT et al., 2018; LITTLEWOOD; MILLETT; DOUBLEDAY; BEARN
et al., 2016)

Although the subject has been extensively studied, the major causes of relapse
are still not comprehended. Some factors such as growth and skeletal development;
(NANDA; NANDA, 1992) considerable changes in the arch form; (DE LA CRUZ,
SAMPSON; LITTLE; ARTUN et al., 1995) dental factors; (RICHARDSON, 1996) and
characteristics of the initial malocclusion (LITTLE; RIEDEL, 1989) have been related
to potential causes of relapse. Independently of the cause, the use of retainers seems
gold standard. Nonetheless, it is worth mention that the choice of the retainer should
consider the initial malocclusion, treatment performed, and more importantly, the
patients’ willingness to use the retainer. (ANDRIEKUTE; VASILIAUSKAS;
SIDLAUSKAS, 2017; PADMOS; FUDALEJ; RENKEMA, 2018) The most commonly
used retainers worldwide are Hawley retainers, bonded retainers, and vacuum-formed
retainers. (FORDE; STOREY; LITTLEWOOD; SCOTT et al., 2018)

One of the most traditional retainers in orthodontics is the bonded retainer (BR).
Firstly described in 1973, this retainer consists of bonded wires in the lingual and
palatal surfaces of the anterior teeth. (ILIADI; KLOUKOS; GKANTIDIS; KATSAROS et
al., 2015; KNIERIM, 1973) Different variations of BRs exist, but they are frequently
made of solid or braided stainless steel wires. (MODA; DA SILVA BARROS;
FAGUNDES; NORMANDO et al., 2020) Minimum requirement of patient compliance
can be considered the main advantage of these bonded wires. Still, these retainers
were associated with greater periodontal problems compared to removable retainers,
and the placement technique is operator sensitive.(DAHL; ZACHRISSON, 1991;
STOREY; FORDE; LITTLEWOOD; SCOTT et al., 2018)
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Contrarily to the fixed BRs, vacuum-formed retainers (VFR) are removable
retainers made of plastic. The popularity of these retainers is increasing progressively
due to their comfort and greater demand of orthodontic aligners. (BONDEMARK;
HOLM; HANSEN; AXELSSON et al.,, 2007) Curiously, these retainers were firstly
presented in the same decade as the BRs. (PONITZ, 1971) The effectiveness of the
VFRs to maintain treatment stability has been reported in the literature, even when
used nights-only. (LITTLEWOOD; MILLETT; DOUBLEDAY; BEARN et al., 2016)
Additionally, their minor periodontal complications have been highlighted. (STOREY;
FORDE; LITTLEWOOD; SCOTT et al., 2018) Nonetheless, the entire need of patients
can be considered the greatest disadvantage of these retainers.

Recently, randomized clinical trials (RCTs) compared BRs and VFRs regarding
their retention capacity. (AL-MOGHRABI; JOHAL; O'ROURKE; DONOS et al., 2018;
FORDE; STOREY; LITTLEWOOD; SCOTT et al., 2018; KRAMER; SJOSTROM;
HALLMAN; FELDMANN, 2020; NARAGHI; GANZER; BONDEMARK; SONESSON,
2021; O'ROURKE; ALBEEDH; SHARMA; JOHAL, 2016) Although, their findings are
contradictory. Some of them suggest the greater retention capacity of BRs, (AL-
MOGHRABI; JOHAL; O'ROURKE; DONOS et al, 2018; FORDE; STOREY;
LITTLEWOOD; SCOTT et al., 2018) while other studies claim that the retainers present
the same retention capacity. (KRAMER; SJIOSTROM; HALLMAN; FELDMANN, 2020;
NARAGHI; GANZER; BONDEMARK; SONESSON, 2021)

Previous systematic reviews were performed with these retainers individually
with the attempt to combine the evidence from the RCTs; however, no direct
comparison between BRs and VFRs was performed. (BUZATTA; SHIMIZU; SHIMIZU;
PACHECO-PEREIRA et al., 2017; LITTLEWOOD; MILLETT; DOUBLEDAY; BEARN
et al., 2016; MODA,; DA SILVA BARROS; FAGUNDES; NORMANDO et al., 2020) In
view of this lack of consensus, a systematic review combining the evidence from RCTs
would support clinical decision-making for the orthodontic practice. Moreover, the
performance of an RCT with strict methodology would increase the robustness of the
evidence regarding this topic.

Therefore, the aim of this systematic review was to synthesize the available
evidence comparing the effectiveness of BRs and VFRs in maintaining treatment
stability, periodontal effects and survival rates. Additionally, perform an RCT

comparing both retainers regarding their capacity to maintain treatment stability and
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survival rates; to complement the evidence from the systematic review. The null

hypothesis tested considered was that there were no differences between retainers.
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2.1 ARTICLE 1

TREATMENT STABILITY WITH BONDED VERSUS VACUUM-FORMED
RETAINERS: A SYSTEMATIC REVIEW OF RANDOMIZED CLINICAL TRIALS

SUMMARY

Background: In orthodontics, the retention phase can be considered challenging and
unpredictable. Therefore, evidence obtained from different retention protocols is
important to facilitate clinical decision-making. Objectives: This systematic review
aimed to compare the clinical effectiveness of bonded versus vacuum-formed retainers
(VFRs) regarding their capacity to maintain treatment stability, periodontal effects, and
failure rates. Search methods and eligibility criteria: Ten databases comprising
published and unpublished literature were systematically searched up to August 2021.
Randomized clinical trials (RCTs) comparing both retainers were included. Data
collection and analysis: The Risk of Bias (RoB) evaluation was performed with the
Cochrane Collaboration RoB tool 2.0. All steps of the screening phase and RoB
assessment were performed independently by two reviewers. The Grade of
Recommendations, Assessment, Development and Evaluation (GRADE) was used to
evaluate the certainty of the evidence. Results: Initial database search yielded 923
studies. After duplicates removal and full-text assessment, five RCTs remained.
Overall, the studies presented Low RoB, except one study judged with “Some
concerns”. Based on the included studies, on a short-term (3-6 months) and long-term
(4 years) basis, bonded retainers (BR) were more effective to maintain treatment
stability than VFRs in the lower arch. However, from 12 to 24 months both retainers
presented the same efficacy. In the upper arch, the retainers were equally effective.
BRs were associated with greater plaque and calculus accumulation than VFRs after
12 months. The retainers’ failure rates were similar in the upper arch on the first year
of retention; however, after 2 years VFRs showed significantly greater failure rates.
Contrarily, BRs presented greater failure rates in the lower arch than VFRs.

Conclusions: Most of the evidence generated in this systematic review derived from
a moderate level of certainty. In the lower arch, BRs are more effective than VFRs to

maintain treatment stability in the initial 6 months of retention and in the long term. In
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the upper arch, both retention protocols are equally effective. Registration:
Registration number: PROSPERO CRD42020199392.

Keywords: Orthodontics; Orthodontic Retainers; Systematic Review.

INTRODUCTION

In orthodontics, the possibility of relapse after treatment should always be taken
into account (1). Although an accurate diagnosis and adequate mechanics are
performed, the results obtained with orthodontic treatment may not be completely
stable over time (2). The unpredictable nature of relapse inspired many researchers to
investigate the most clinically effective retention protocol to enhance treatment
stability. Nonetheless, the ideal retention protocol remains unclear (3,4).

The retention phase is recognized as the best attempt to maintain teeth in the
correct position in the short- and long-terms (5). The most frequently used retention
appliances are Hawley retainers, bonded retainers, and vacuum-formed retainers (3).
Moreover, the decision-making for each one of them seems to be influenced by a
different range of factors such as initial malocclusion, treatment applied, patients’
assumptions, and orthodontists' experience (6,7).

Bonded retainers (BRs) were firstly described in 1973 (8). Basically, this type of
retainer consists of solid or braided wires bonded to the lingual surface of the anterior
teeth to maintain their alignment (9). Some variations of the retainer exist and its
effectiveness is well-established in the literature (10,11). The main advantage of the
technique is the minimum requirement of patient compliance when compared to the
removable retainers (3). Notwithstanding, BRs have been related to greater plaque
and calculus accumulation (12).

Regarding removable retainers, vacuum-formed retainers (VFR) are currently
gaining popularity among patients and orthodontists owing to their ease of production
and comfort (13). Interestingly, these plastic retainers were introduced in the same
decade as BRs (14). The effectiveness of this kind of retainer has also been proved
and is speculated their minor periodontal complications (12). Logically, the greater
disadvantage of VFR resides in the entire need for patient compliance.

Previous systematic reviews evaluated the abovementioned retainers
individually (10,11,15). Nonetheless, a direct systematic comparison between them

has not yet been carried out. Recent clinical research compared the retention capacity
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of both retainers (2,3,16-18). However, their findings were controversial. Some of them
suggest that BRs are more effective to maintain treatment stability compared to VFRs
(3,16), while others state that no differences between retainers exist (17,18).
Inconsistent evidence is also reported regarding the retainers’ survival rates and
retention wear time (4,9). A synthesis of the available evidence from randomized
controlled trials (RCTs) would provide relevant information regarding both retainers
and improve the orthodontist’s decision-making of which retainer is more suitable for
each individualized case.

Therefore, the primary aim of this systematic review was to compare the
effectiveness of bonded versus vacuum-formed retainers regarding their capacity to
maintain treatment stability. The secondary aim was to compare the retainers
regarding their periodontal effects and failure rates.

MATERIAL AND METHODS

Protocol and Registration

The present review was conducted following the Cochrane Handbook for
Systematic Reviews of Interventions (19) and was reported according to the PRISMA
statement (20). Furthermore, a pre-existing protocol was registered on PROSPERO
(CRD42020199392).

Eligibility criteria

The selection criteria were based on the PICOS strategy:

1. Participants: patients of any age and sex who underwent orthodontic
treatment and followed a retention protocol.

2. Intervention: VFRs after active orthodontic treatment.

3. Comparator: BRs after active orthodontic treatment.

4. Outcome: treatment stability evaluated in millimeters with different occlusal
variables at any available follow-up. Periodontal changes and failure rates were
considered secondary outcomes.

5. Study Design: randomized clinical trials.

In summary, RCTs comparing the effectiveness of bonded versus VFRs in
maintaining the results obtained with orthodontic treatment were included. Studies

were excluded if they not exclusively compared VFRs and BRs; if the patients included
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presented an initial malocclusion requiring extensive transverse corrections (rapid
maxillary expansion or surgical expansion); tooth anomalies of number/form; and

craniofacial syndromes.

Information sources, search strategy and study selection
Seven electronic databases (PubMed, Scopus, Web of Science, The Cochrane
Library, Lilacs, Embase, and Livivo) were searched up to August 2021. Grey literature

search included Google Scholar, OpenGrey, and ClinicalTrials (www.clinicaltrials.gov).

Overall, 10 databases comprising published and unpublished literature were searched
without limitations regarding language, publication year, and status. Detailed search
strategies of each database are shown in Supplementary Table 1. Additionally, hand-
search was performed in Orthodontic journals to identify any potential article loss.
The search was performed in two phases. Initially, two reviewers (S.A.B.P. and
A.A.D.C) screened the titles and abstracts of all retrieved studies. Duplicate records
were removed with the reference management software Endnote (Clarivate Analytics,
Philadelphia, USA). The remaining studies were transferred for the second phase,
where both reviewers assessed the full report of publications and applied the eligibility
criteria. Both screening phases were performed independently and any disagreement
was resolved by discussion or consulting with a third reviewer (C.C.0.S.). Finally, the

reference lists of the included studies were searched for additional studies.

Data items and collection

The following qualitative and quantitative data were extracted from the included
studies in a piloted electronic spreadsheet (Excel, Microsoft Corporation 2019):
Authors; publication year; sample characteristics (sample size, patients’ sex, age, type
of retainer); stability assessment and outcomes; follow-ups; retention protocol; failure
rates and main findings). During the process, if unreported relevant data was noticed,

the trial investigators were contacted by e-mail for clarification.

Risk of bias in individual studies
The risk of bias (RoB) of the selected RCTs was assessed with the Cochrane
Collaboration RoB Tool 2.0 (21). The tool considers five domains and results in an

overall RoB judgment of “Low RoB” (low risk for all domains), “Some concerns” (some
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concerns in at least one domain, but no high risk for any domain), and “High RoB” (high
risk for at least one domain, or some concerns in multiple domains).

Equally to the screening phase (study selection and data extraction), the RoB
assessment was performed independently by both reviewers, and the third reviewer

acted as a judge to resolve disagreements, if necessary.

Summary measures and approach to synthesis

A qualitative summary of the findings focusing on treatment stability was
decided a priori. Moreover, due to the anticipated continuous nature of the outcomes,
mean differences and 95% confidence intervals were planned for quantitative
synthesis, if possible. Meta-analysis was planned if the included studies presented
acceptable homogeneity and reported similar outcomes with appropriate statistical
forms. In such case, a random-effects meta-analysis was deemed more suitable
considering the possible differences among patients and implementation of

interventions (22).

Risk of bias across studies and additional analysis

If feasible, publication bias would be evaluated through the inspection of the
contour-enhanced funnel plots (23). The certainty of the evidence was judged with the
Grading of Recommendation, Assessment, Development, and Evaluation (GRADE)
approach (24) for each outcome and time-point evaluated.

RESULTS

Study selection and characteristics

The database search identified 923 studies. After duplicates removal, 511
studies remained. Grey literature search did not identify any potential study following
the eligibility criteria. Moreover, the titles and abstracts were screened and 500 studies
were discarded. During the first phase, disagreements were rare between reviewers.
Of the 511 titles and abstracts reviewed only 8 presented different judgments and were
discussed with the third reviewer. The second phase included 11 studies for full-text
evaluation. Of these, 6 were excluded with reasons (Supplementary Table 2). Finally,
5 studies were included in the qualitative synthesis. Second phase screening was

performed with no disagreements between reviewers. The process of identification,
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screening, and exclusion of studies is described in the PRISMA flow diagram (20)
(Figure 1).

The 5 included studies involved 348 patients (60% female / 40% male). They
presented a two-arm (2,3,16,17) or three-arm (18) RCT design comparing bonded
versus VFRs. The mean average age of the patients ranged between 13.8 £ 1.5 and
21.5 £ 3.0 years. Overall, the studies evaluated treatment stability with the following
variables: Little Irregularity Index (LII), intercanine and intermolar width, and arch
length. Additionally, extraction site opening was assessed in two studies (2,16),
overbite and overjet were evaluated in the other three studies (3,17,18). These
variables were assessed in digitized (3,17,18) or plaster models (2,16). Only two
studies evaluated the upper arch (3,18).

The outcomes were assessed at debonding and at different follow-ups, which
varied among studies. The maximum follow-ups evaluated were 12 (3), 18 (2,17), 24
(18), and 48 (16) months. In three studies it was possible to extract data at debonding
and the longest follow-up (3,16,17), while in two studies only the treatment changes
between periods were provided (2,18).

The retention protocol with VFRs differed among studies. Some authors
suggested full-time use for 1 week (17), 4 weeks (18), or 6 months (2,16), followed by
nights-only use for 1 year. Then, intermittent use after this period. Other authors
instructed patients to wear the retainers only at night since debonding (3).

The overall retainer failure rates ranged from 5.8% to 50% for both retainers but
differed in the upper and lower arches. A detailed description of the study's

characteristics can be observed in Table 1.

Risk of bias within studies

In general, all the included studies in this systematic review were well-designed
and followed the CONSORT guidelines (25). Thus, 4 included studies (2,3,17,18)
presented Low RoB and only one study (16) was judged with “Some concerns” (Figure
2). The randomization process involving random sequence generation, allocation
concealment, and implementation was adequate. Likewise, no signs of deviations from
intended interventions were noticed in all studies.

One study (2) presented a great number of drop-outs; therefore, possible bias
due to missing outcome data was speculated. Even though the drop-outs were clearly

reported and explained, it was decided to judge the study with “Some concerns” for
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this domain. The authors reported a considerable drop-out rate of 36% and 48% in the
bonded and vacuum-formed groups respectively.

Two studies (17,18) presented the trial protocol registration and permitted a
direct evaluation of bias in the selection of the reported result. In the remaining studies,
the authors were contacted for clarifications and no evidence or suggestion of selection
bias were noticed leading to a Low RoB judgment. The risk of bias assessment
occasionally resulted in disagreements between reviewers in two studies (2,16).
However, an agreement was obtained after discussion and contacting the study’s

authors.

Results of individual studies, meta-analysis, and additional analysis

Initially, the performance of meta-analysis was expected; however, due to the
substantial clinical and methodological heterogeneity between studies quantitative
analysis was not feasible. Then, for descriptive reasons, findings will be presented
regarding treatment stability at 3 to 6, 12 to 24, and 48 months to ease understanding.
These were the follow-up times during retention provided in the included studies.

3 to 6 months follow-up: On a short-term basis, two studies (2,3) stated that BRs
were more effective to maintain treatment stability in the lower arch compared to VFRs.
Contrarily, one study (17) showed that the retention capacity of both retainers was
similar during this period. Concerning the upper arch, no differences were found
between retainers in the study of Forde et al. (3).

12 to 24 months follow-up: After 1-year, two studies (2,17) observed the same
retention capacity between retainers; however, one study (3) suggested that BRs were
more effective in the lower arch. Again, no differences were exhibited in the upper arch
(3,18).

48 months follow-up: On a long-term basis BRs were more effective in
maintaining treatment stability in the lower arch when compared to VFRs, although
some relapse was observed in both groups (16). None of the included studies
presented long-term data regarding the upper arch.

Two studies assessed the patient’s periodontal health. The first study described
that after one year BRs were associated with greater plaque and calculus accumulation
and gingival inflammation than VFRs (3). Moreover, after 4 years both retainers were
associated with plague accumulation and gingival inflammation without significant
differences (16).
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Concerning the retainers' failure rates, in the upper arch, both retainers
presented similar rates after 1-year in one study (3); however, another study (18)
showed significantly greater failure rates with VFRs (50%) compared to BRs (23%)
after 2 years (Table 1). In the lower arch, two studies reported significantly greater
failure rates with BRs compared to VFRs (2,3). The study from Kramer et al. (17) did
not find significant differences between the retainers' failure rates.

The certainty of evidence evaluated through the GRADE approach is described
in Table 2. The overall certainty of evidence ranged from low to moderate for the
outcomes assessed. In case of low certainty, the confidence in the effect estimated is
limited and may be substantially different. Moreover, a moderate judgment suggests
that the estimated effect is likely to be close to the true effect. This was the case for
the great majority of outcomes. Publication bias was not evaluated because meta-

analysis was not undertaken.

DISCUSSION

Summary of evidence

The present systematic review included 5 RCTs exclusively comparing BRs and
VFRs. A broader Cochrane review (4) performed this comparison indirectly, and
previous reviews were performed with different retainers (26,27). However, this is the
first systematic review to directly compare these types of retainers.

The study from Al-Moghrabi et al. (16) was the long-term (4-year) evaluation of
the RCT from O’Rourke et al. (2). Nonetheless, they were considered independent
studies in this systematic review because different research teams performed the
outcomes evaluation, and both short- and long-term data would provide clinically
relevant findings for the present review.

Overall, during the first 6 months of retention evidence of moderate certainty
suggests that BRs are more effective in maintaining treatment stability than VFRs in
the lower arch. It could be speculated that the worse performance of VFRs on a short-
term basis compared to BRs might be related to the non-compliance of patients
regarding the retention regimen rather than a proper failure of the retainer (2). In
accordance, the RCT that found no differences between retainers reported minimum
failure rates and great patient adherence with the VFR (17). Curiously, in this study,
the VFRs were made up to the first premolars. Again, it seems that the possible short-
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term failure of VFRs in maintaining lower incisors alignment might be more related to
the patients’ non-compliance than the retainer itself. If the patient is unwilling or unable
to wear the retainer as prescribed, some degree of relapse should be expected (1).

Orthodontic studies comparing fixed versus removable appliances are
susceptible to this kind of shortcoming because researchers do not know the true
amount of time the appliance was wear during the observational period. In this regard,
short-term retention remains a controversial topic. Nonetheless, the evidence
generated in this review reiterates the greater effectiveness of BRs compared to VFRs
in the short term.

The retention capacity of both retainers in the lower arch was similar after 1 and
2 years in most of the included studies (2,17). This was an interesting finding and may
be explained by different aspects of retention. Firstly, the literature describes that
relapse mainly occurs in the first 6 to 12 months of retention; therefore, after this period
it should be less expected (17,28). Additionally, the failure rates of the retainers are
also greater in the short-term corroborating with a greater chance of relapse (2,3,17).
In this regard, the first 12 months of retention are critical. It could be speculated that
after this period the chance of relapse might be reduced enhancing the retainers’
effectiveness.

The longest follow-up assessed was 4 years. Evidence suggested that BRs
were more effective than VFRs to maintain treatment stability in the lower arch in the
long term. Nonetheless, these findings are supported by only one study (16), and
therefore, represent a low level of certainty. In this study, the authors were contacted
for clarifications and confirmed that approximately 70% of the patients in the VFR group
stopped wearing the retainers at the 4-year follow-up, probably explaining the greater
effectiveness of BRs. Once more, the greater disadvantage of VFRs compared to BRs
is the entire need for patient compliance. Although it could be suggested that both
retainers present the same retention capacity in the lower arch in the long term, it
seems that the patients’ responsibility decreases progressively over time, which may
lead to relapse. Retention clinical studies are difficult to undertake from a practical and
financial perspective, but further long-term studies should be performed for more
robust information regarding this subject.

It was possible to gather evidence from two studies regarding the effect of the
retainers in the upper arch. In this case, both RCTs indicated that the retainers present

the same retention capacity after 1 and 2 years (3,18). The literature shows
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considerably smaller relapse in the upper arch when compared to the lower arch in
both short- and long-terms (29). These findings are in accordance with previous
retrospective studies that showed minimum relapse in the upper arch after 5 and 7
years (29,30). That reduced tendency of relapse in the upper arch might explain the
effectiveness of different maxillary retention protocols (3,18,29). Overall, there is a lack
of sufficient evidence to affirm that one retainer is better than the other on a long-term
basis.

The periodontal effects and failure rates of the retainers were secondary
outcomes of this systematic review. In this regard, there seems to be a consensus that
BRs present greater plaque and calculus accumulation, and consequently cause
greater gingival inflammation than VFRs in the short term (3). Logically, these effects
are restricted to the canine-to-canine area. Moreover, on a long-term basis, both
retainers were related to plaque accumulation and negative periodontal effects.
Nonetheless, these effects were not strong enough to be clinically significant (12). It is
reasonable to state that orthodontists must follow their patients and control their
periodontal health in the long term as part of overall orthodontic treatment.

The survivability of the retainers might be influenced by a different range of
factors. Especially when different studies and populations are considered. Likewise, a
previous systematic review showed that the failure rate of BRs could range from 11%
to 71% (9). Similarly, VFRs can reach important failure rates of 50% to 70% (16,18). It
seems clear that both retainers are susceptible to failure and require great care from
the patient and orthodontist. Based on the RCTs included in this review, it could be
considered that after 18 months of retention VFRs present greater failure rates in the
upper arch compared to BRs. Contrarily, BRs showed greater failures rates in the lower
arch after this period (Table 1). It should be emphasized that these findings are based
on a moderate level of certainty, and further studies are required to confirm them.

To date, there is no standardized retention protocol for VFRs. However, high-
quality evidence included in this systematic review indicates that VFRs part-time wear
is equally effective compared to full-time wear (3,4,17). Thus, it is reasonable to affirm
that these retainers could be prescribed for night-only use. The part-time wear of the
VFR might also be related to the increased longevity of the material. On the contrary,
full-time wear could be associated with greater failure rates (31).

From a clinical perspective, the decision-making regarding BRs and VFRs might

consider other variables, such as cost-benefit, the differences between upper and
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lower arches, orthodontist’s preferences, quality of life, but more importantly the level
of patient compliance/motivation (9). Post-orthodontic appointments for treatment
stability assessments are also part of orthodontic treatment. The patient should be
followed up regularly after fixed appliances removal independently of the retainer of

choice.

Limitations

The results of this review should be interpreted with caution. Even though the
studies included were well conducted in a methodological perspective, it should be
highlighted that their findings may be influenced by different initial malocclusions
included, amounts of tooth movement, the patients’ age, the true amount of VFRs wear
time, the different materials of BRs, among other factors that are related to the
unpredictability of relapse (4). However, these factors are beyond the objectives of this

review.

CONCLUSIONS
According to the existing evidence found in this systematic review, the following
can be concluded based on Low to Moderate level of certainty:

¢ In the lower arch, BRs are more effective to maintain treatment stability during
the initial 6 months of retention compared to VFRs. After 12 months there is a
tendency for both retention protocols to be equally effective. Nonetheless, in the
long term, BRs seem to prevail over the VFRSs regarding their retention capacity.

¢ In the upper arch, both retainers are an effective retention protocol to maintain
the results obtained with orthodontic treatment.

o Bonded retainers are related to greater plaque and calculus accumulation than
VFRs in the short term. In the long-term, both retainers are associated with
negative periodontal effects highlighting the importance of post-orthodontic
periodontal control.

e Both retainers present similar failure rates in the upper arch during the first year
of retention; however, after this period VFRs present greater failure rates in the
upper arch than BRs. In contrast, BRs present greater failure rates in the lower

arch when compared to VFRs.
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Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Judgement

- Some concerns

. Low
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Table I. Characteristics of the 5 randomized controlled trials included in the qualitative assessment.

Authors / . Outcome measures Retention protocol
Publication N?rm;ps Stability (Vacuum-formed Retainers’ failure rates Main findings
Year (N/sex/age) assessment Debond Longest follow-up retainers)
G1 G1 - Lower arch G1 - Lower arch
Bondgd retain_ers Outcomes evaluated: LII: 0.25 (0.47) LiI: 1.23 (1.27) Full-time basis for
Coaxial SS wire ) ICW: 26.90 (1.89) ICW: 26.74 (1.84) h
LIl, ICW, IMW, AL, . . the first 6 months,
21 (18F / 3M) extraction site opening IMW: 42.80 (3.96) IMW: 42.23 (5.82) nights only for the After 48 months:
21.54 years (3.06) AL: 24.45 (3.83) AL: 25.84 (7.04) - ' After 48 months, BRs were more
; P . L following 6 months, T > s
. Extraction opening: 0.00 (0.19) Extraction opening: 0.00 (0.00) ) effective in retaining lower incisors
Al-Moghrabi Measurements were and alternate nights G1 - Lower arch . . _
h alignment compared with VFRs (P =
et al. 2018 performed in the lower from 12-18 months. 24%
G2 arches on sum G2 — Lower arch G2 — Lower arch Thereafter 0.02), although some relapse was
Vacuum-formed 9yps LII: 0.42 (0.84) LIl: 3.16 (2.74) . . - observed in both groups
) study models with a . . intermittent nights- G2 - Lower arch
retainers digital caliper at debond ICW: 26.77 (2.29) ICW: 25.62 (2.51) only wear (1 to 2 n.r. %
Essix™ %n " aﬂef’ S monthe IMW: 41.77 (4.03) IMW: 42.66 (4.93) niyght weekly) o
21 (14F | 7TM) AL: 22.15 (2.96) AL: 20.81 (8.33)
20.77 years (1.49) Extraction opening: 1.37 (0.72) Extraction opening: 1.65 (1.57)
Gl G1 — Upper arch / Lower arch G1 — Upper arch / Lower arch
Bonded retainers LII: 0.00 (0.93) / 0.29 (1.02) LIl: 1.35 (1.98) / 1.01 (1.28)
3-stranded twistflex Outcomes evaluated: ICW: 35.20 (2.83) / 27.53 (1.68) | ICW: 35.08 (2.31)/27.31 (2.21)
SS wire LILICW. IMW. AL | 'MW: 50.11 (3.96) / 44.05 (4.64) | IMW: 49.47 (3.88) / 43.90 (4.32) After 12 months: After 12 months, there is no evidence
30 (15F / 15M) ovér'et a’nd ovérbité AL: 73.94 (12.74) / 66.74 (6.00) AL: 76.70 (10.81) / 66.97 (8.21) of a significant differences regarding
16 years (2) ! Overjet: 2.37 (0.70) Overjet: 2.26 (1.07) G1 - Upper arch stability (P = 0.61) or retainer survival
Overbite: 1.29 (1.22) Overbite: 1.59 (0.78) . / Lower arch (P = 0.34) in the upper arch.
Forde etal. Measurements were Only at ryght, every 36.7% / 50% Nonetheless, in the lower arch, BRs
2018 performed in the upper G2-U h/ h G2 h/ h night ffecti L
G2 and lower arches on — Upper arch / Lower arc — Upper arch / Lower arc were more effective at maintaining
Vacuum-formed digitized study models LIl: 0.23 (0.66) / 0.06 (1.23) LII: 0.97 (1.68) / 1.73 (2.77) G2 — Upper arch incisors alignment (P = 0.008), but
retainers at?jebond 3 3('3 and 12 ICW: 34.09 (2.22) / 26.17 (1.13) ICW: 33.21 (2.36) / 25.56 (1.39) / Lower arch with the cost of a higher failure rate (P
Essix™ mc’mt,hs’ IMW: 48.46 (4.24) / 41.34 (5.72) | IMW: 47.70 (3.80) / 41.32 (4.61) 26.7% / 20% =0.01)
30 (18F / 12M) AL: 71.23 (9.67) / 65.53 (12.94) AL: 68.86 (10.26) / 62.57 (9.50)
17 years (4) Overjet: 2.38 (2.40) Overjet: 2.59 (0.94)
y Overbite: 2.00 (1.21) Overbite: 2.01 (1.00)
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Kramer et al.
2019

G1
Vacuum-formed
retainers
Essix™
52 (26F / 26M)
17.1 years (2.4)

G2
Bonded retainers
Remanium® wire

52 (26F / 26M)
17.1 years (1.9)

Outcomes evaluated:
LIl, ICW, IMW, AL,
overjet and overbite

Measurements were
performed in the lower
arches on digitized
study models at
debond, 6, and 18
months

G1 - Lower arch
LIl: 1.33 (0.65)
ICW: 26.77 (1.89)
IMW: 42.85 (2.96)
AL: 58.82 (10.23)
Overjet: 3.23 (1.63)
Overbite: 1.68 (1.04)

G2 — Lower arch
LIl: 1.53 (1.03)
ICW: 27.33 (2.11)
IMW: 42.57 (3.10)
AL: 54.25 (8.31)
Overjet: 3.13 (1.57)
Overbite: 1.85 (0.97)

G1 - Lower arch
LIl: 2.06 (1.52)
ICW: 26.63 (1.96)
IMW: 43.30 (2.56)
AL: 58.48 (9.74)
Overjet: 3.12 (1.09)
Overbite: 2.17 (1.55)

G2 — Lower arch
LII: 2.03 (1.40)
ICW: 27.28 (1.95)
IMW: 42.48 (2.89)
AL: 53.22 (7.21)
Overjet: 3.03 (1.24)
Overbite: 2.06 (1.45)

Full-time the first
week and thereafter
at night only until
12 months.
12-18 months:
intermittent nights
18-24 months: 2
nights per week

After 18 months:

G1 - Lower arch
5.8%

G2 - Lower arch
5.8%

After 18 months, VFRs and BRs
presented the same retention
capacity and failure rates in the lower
arch

Naraghi et al.
2020

G1
Bonded retainers
Penta-One 0.0195
SS wires
30 (17F / 13M)
13.8 years (1.5)

G2
Vacuum-formed
retainers
Essix™
30 (17F / 13M)
13.9 years (1.9)

Outcomes evaluated:
LI, ICW, IMW, AL,
overjet, overbite and
maximum rotation

Measurements were
performed in the upper
arches on digitized
models with the
software OnyxCeph™
before treatment, at
debond (T1), and after
24 months (T2)

G1 — Upper arch (T2-T1)
LII: 0.30 (Cl: 0.10; 0.50)
ICW: -0.30 (ClI: -0.50; -0.10)
IMW: -0.30 (CI: -0.70; 0.10)
AL: 0.10 (CI: -0.10; 0.30)
Overjet: 0.1 (Cl: -0.10; 0.30)
Overbite: 0.20 (CI: 0.00; 0.40)

G2 — Upper arch (T2-T1)
LIl: 1.00 (ClI: 0.40; 1.60)
ICW: 0.20 (CI: 0.00; 0.40)
IMW: -0.40 (CI: -0.60; -0.20)
AL: 0.00 (CI: -0.20; 0.20)
Overjet: 0.0 (CI: -0.40; 0.40)
Overbite: 0.30 (CI: -0.10; 0.70)

Full-time basis for

the first 4 weeks,

then every night,
and alternate nights
from 12-24 months

After 24 months:

G1 - Upper arch
23.3%

G2 — Upper arch
50%

Both retention methods showed
equally effective retention capacity
after 2 years and can be
recommended as retention methods
in the upper arch (P = 0.138)
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O’Rourke et
al. 2016

G1
Bonded retainers
Coaxial SS wire

42 (33F / 9M)
18.47 years (4.41)

G2
Vacuum-formed
retainers
Essix™
40 (26F / 14M)
16.95 years (2.02)

Outcomes evaluated:
LI, ICW, IMW, AL,
extraction site opening

Measurements were
performed in the lower
arches on gypsum
study models with a
digital caliper at debond
(T0), 6 (T1), 12 (T2)
and 18 (T3) months

G1 - Lower arch
LIl: (T1-T0) 0.03 / (T2-T1) 0.03/ (T3-T2) 0.03
ICW: (T1-T0) 0.11/(T2-T1) 0.17 / (T3-T2) 0.17
IMW: (T1-T0) 0.26 / (T2-T1) 0.38 / (T3-T2) 0.18
AL: (T1-T0) 0.19/ (T2-T1) 0.20/ (T3-T2) 0.18
Extraction opening: (T1-T0) 0.00 / (T2-T1) 0.00 / (T3-T2) 0.00

G2 - Lower arch
LIl: (T1-T0O) 0.08 / (T2-T1) 0.08 / (T3-T2) 0.08
ICW: (T1-T0) 0.23/ (T2-T1) 0.20 / (T3-T2) 0.26
IMW: (T1-T0) 0.16 / (T2-T1) 0.25/(T3-T2) 0.25
AL: (T1-T0) 0.23/(T2-T1) 0.19/ (T3-T2) 0.19
Extraction opening: (T1-T0) 0.00 / (T2-T1) 0.00 / (T3-T2) 0.00

Full-time basis for
the first 6 months,
nights only for the
second 6 months,
and alternate nights
from 12-18 months.
Thereafter,
intermittent nights-
only wear (1 to 2
night weekly)

After 18 months:

G1 - Lower arch
7.15%

G2 — Lower arch
0%

BRs were more effective in their
ability to maintain incisor alignment in
the lower arch in the first 6 months
after debond when compared to VFR
(P = 0.008). Nonetheless, some
minimal relapse is likely after fixed
appliances therapy irrespective of
retainer choice. The retention
capacity between retainers was
similar at 12 and 18 months (P =
0.195 and P = 0.300, respectively)
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Certainty assessment

N° of studies Study . . . . . Publication Summary of findings Certainty
; . Risk of bias | Inconsistency | Indirectness | Imprecision )
(Patients) design Bias
3 to 6 Months Stability
During the initial 6 months of retention, BRs are more effective o000
3 (246) RCTs Not serious Serious’ Not serious | Not serious | Not suspected | than VFRs to maintain the lower incisors alignment. In the upper
. . . MODERATE
arch there is no difference between retainers.
12 to 24 Months Stability
. . . . After 12 to 24 months of retention, BRs and VFRs present the 212E@)
T ,
4 (306) RCTs Not serious Serious Not serious | Not serious | Not suspected same retention capacity in the upper and lower arches. MODERATE
48-Month Stability
1 (42) RCT Not serious | Not serious Serioust Serious¢ | Not suspected BRs are more effective than VFRs in the long-term (after 48 | ©®©0O0O
months). LOW
Periodontal Health Changes
BRs are associated with greater plague and calculus
accumulation than VFRs during the initial 12 months of retention. o000
2 (102) RCTs Not serious Not serious Not serious Serious® Not suspected | After 48 months both retainers are related to negative periodontal
h MODERATE
effects. Nonetheless, these effects did not appear to produce any
periodontal problem of clinical significance.
Failure Rates (Upper arch)
BRs and VFRs present similar failure rates after 12 months. e
2 (120) RCT Not serious Not serious Not serious Serious® Not suspected | Nonetheless, after this period, VFRs present significantly greater
; MODERATE
failure rates compared to BRs.
Failure Rates (Lower arch)
. . . . BRs present significantly greater failure rates compared to VFRs k@)
+
3 (246) RCTs Not serious Serious Not serious | Not serious | Not suspected after an 18-month period. MODERATE

Note: for publication purposes the individual GRADE summary of the primary and secondary outcomes evaluated in this systematic review were collated into this single table.
RCT: randomized controlled trial; BRs: bonded retainers; VFRs: vacuum-formed retainers.

TThe evidence was downgraded by 1 level because of unexplained heterogeneity in the results of the included RCTSs; ¥The evidence was downgraded by 1 level because of the

difference in populations and applicability of the results; €The evidence was downgraded by 1 level because the results derived from small studies and few numbers of patients.
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Supplementary Table 1. Databases and search strategy.

Database

Keywords

1. PUBMED
2. SCOPUS
3. EMBASE
4. COCHRANE LIBRARY
(CENTRAL)
5. LIVIVO

(orthodontics OR orthodontic patients) AND (canine-to-canine retainer
OR cuspid-to-cuspid retainer OR lingual retainer OR orthodontic fixed
retainer OR 3x3 OR bonded retainer OR fixed retainer OR retention OR
contention OR mandibular retainer) AND (removable retainer OR Essix
OR vacuum-formed retainer OR thermoplastic retainer OR Vivera OR
clear retainer OR plastic retainer)

6. WEB OF SCIENCE

TS=(orthodontics OR orthodontic Patients) AND (canine-to-canine
retainer OR cuspid-to-cuspid retainer OR lingual retainer OR orthodontic
fixed retainer OR 3x3 OR bonded retainer OR fixed retainer OR retention
OR contention OR mandibular retainer) AND (removable retainer OR
Essix OR vacuum-formed retainer OR thermoplastic retainer OR Vivera
OR clear retainer OR plastic retainer)

7. LILACS
(Latin American and
Caribbean Health Sciences
Literature Resource)

(orthodontics OR ortodontia OR Ortodontia) AND (canine-to-canine
retainer OR contencdo canino-a-canino OR contencion de canino-a-
canino OR orthodontic fixed retainer OR 3x3 OR bonded retainer OR
fixed retainer OR contenc¢édo fixa OR contencion fija OR thermoplastic
retainer)

8. GOOGLE SCHOLAR
(Grey Literature)

orthodontics AND canine-to-canine retainer OR cuspid-to-cuspid
retainer OR 3x3 OR bonded retainer OR fixed retainer AND Essix OR
vacuum-formed retainer OR thermoplastic retainer OR Vivera OR clear
retainer OR plastic retainer

9. OPEN GREY
10. CLINICALTRIALS.GOV
(Grey Literature)

bonded retainer AND vacuum-formed retainer




48

Supplementary Table 2. List of excluded studies with reasons for exclusion (n=6).

Reasons for Exclusion Studies
Letters to the Editor 1
Different retainers used 2,3,4,5,6
References

1. Brignardello-Petersen R. No evidence of differences important to patients between
bonded and vacuum-formed retainers after 1 year of use. Journal of the
American Dental Association 2018;149:E71-E71.

2. Edman Tynelius G, Bondemark L, Lilja-Karlander E. Evaluation of orthodontic
treatment after 1 year of retention - A randomized controlled trial. European
Journal of Orthodontics 2010;32:542-547.

3. Edman Tynelius G, Bondemark L, Lilja-Karlander E. A randomized controlled trial of
three orthodontic retention methods in Class | four premolar extraction cases
- stability after 2 years in retention. Orthodontics and Craniofacial Research
2013;16:105-115.

4. Edman Tynelius G, Petrén S, Bondemark L, Lilja-Karlander E. Five-year
postretention outcomes of three retention methods - A randomized controlled
trial. European Journal of Orthodontics 2015;37:345-353.

5. Cope JF, Lamont T. Orthodontic retention--three methods trialed. Evid Based Dent
2016;17:29-30.

6. Dias VAP, Franca EDC, Neves LS, Lombardi MDA, César CC, Drummond AF.
Effectiveness of fixed and removable retainers in preventing lower anterior
crowding relapse. Revista Clinica de Ortodontia Dental Press 2019;18:132-
140.
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2.1 ARTICLE 1

Bellini-Pereira SA, Aliaga-Del Castillo A, Dos Santos CCO, Henriques JFC, Janson G,
Normando D. Treatment stability with bonded versus vacuum-formed retainers: a
systematic review of randomized clinical trials. Eur J Orthod 2021 (Nov 1), cjab073.
Available from: https://doi.org/10.1093/ejo/cjab073

Europesn Jourmal of Ortfiodontics, 2021, 1-10
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Systematic review OXFORD

Systematic review

Treatment stability with bonded versus vacuum-
formed retainers: a systematic review of
randomized clinical trials

Silvio Augusto Bellini-Pereira'=, Aron Aliaga-Del Castillol=,
Cibelle Cristina Oliveira dos Santos?®”,

José Fermando Castanha Henriques®, Guilherme Janson' and
David Normando?-

'Department of Drthodontics, Bauru Dental School, University of 360 Paulo, Brazil
Department of Drthodontics, Federal University of Para, Balam, Brazil

Protocol and registration: The protocol for this systematic review was based on the Cochrane Handbook for Systematic
Reviews of Interventions 5.1.0 and was registered at PROSPERD database (CROA2I20189392]. This systematic review is re-
ported according to the PRISMA statemant.

Correspondence too Silvio Augusto Bellini-Pereira, Department of Orthodontics, Bawru Dental School, University of S0
Paulo, Alameda Octavio Finheiro Brisolla 8-T5, Bawru, SP 17012-801, Brazil. E-mail: shellinipereira@gmail.com

Summary

Background: In orthodontics, the retention phase can be considared challenging and unpredictable.
Tharefore, evidence obtained from different retention protocols is important to facilitate clinical
decision-making.

Objectives: This systematic review aimed to compare the clinical effectiveness of bonded
wvarsus vacuum-formed retainers [VFRs) regarding their capacity to maintain treatment stability,
paricdontal effacts, and failure rates.

Search methods and eligibility emtena: Ten databases comprising published and unpublished
literature were systematically searched up to August 2021, Randomized chinical trials (RCTs)
comparing both retainers wers includad.

Data collection and analysis: The risk of bias (RoB) evaluation was performed with the Cochrane
Collaboration RoB Toaol 2.0. All steps of the screening phase and RoB assessment were performed
indepandantly by two reviewsrs. The Grade of Recommendations, Assassment, Development, and
Evaluation {GRADE) was used to evaluate the certainty of the evidenca.

Results: Initial database search yielded 923 studies. After duplicates removal and full-text
assassmeant, five ACTs remained. Owerall, the studies presented Low RoB, except one study
judged with “Some concerns’. Based on the included studies, on a short-term (3-6 months) and
long-term {4 years] basis, bonded retainers {BRs) were more effective to maintain treatment
stability than VFRs in the lower arch. However, from 12 to 24 months both retainers presented the
same efficacy. In the upper arch, the retainers wera aqually effective. BRs ware associated with
greater plague and calculus accumulation than WFRs after 12 months. The retainers’ failure rates
waere similar in the upper arch on the first year of retention; however, after 2 years VFAs showed
significantly greater failura rates. Contrarily, BR= presantad greatar failure ratas in the lower arch
than VFRs.

Limrtations: The findings of the incduded studies may be influenced by diffarent factors related to
the unpradictability of relapse.

D The Author{s| 2021. Published by Crford University Prass on bohalf of the Boropsan Drthodentic Sociaty.
All rights resorved. For pormissions, ploase email jpursals. permizsiors@oup. com


https://doi.org/10.1093/ejo/cjab073

Euwropean Joumal of Orthodontics, 2021

Conelusions: Most of the evidence generatad in this systematic review denved from a moderate
level of cartainty. In the lower arch, BRs are mors effective than VFHs to maintain treatmeant stability
in the initial 8 months of retention and in the long term. In the upper arch, beth retention protocols

ara aqually effective.

Registration: RegistOration number: PROSPERD CRD42020193392.
Funding: Coordination for the Improvement of Higher Educational Personnel (CAPES, Process

code-001].

Introduction

In orthodonbics, the |:||:Es'i|:|'i|.'i|::|I of m|n.psn after treatment should
always be taken into account (1), Although an accurate diagnosis
and adequate mechanics are performed, the resuls obtamed wath
orthodonbc treatment may not be completely smble over ome (20
The mprulictabl: natare of n:|.:psc inlp'ired many researchers o
investigate the most clinwcally effective retention prosocol to enhance
treatment stabaliy. Monetheless, the ideal retention protocol remams
unclear {3, 4).

The retenmon phase is recognized as the best attempt to main-
tnin teeth i the comect p-l:-sin-.on in the short- and |\:|L'IB_ terms (5L
The must frequently used retention appliances are Hawley retainers,
bonded retainers {BRs), and vacuum-formed retainers {(VERs) (3L
Mareower, the decision-making for each one of them seems o be in-
fluenced by a different range of factors such 2s inmal malocclosion,
treatment applied, patients” assumptions, and orthodontsts” expen-
ence (&, TI.

ERs were firstly described 1n 1973 (B). Bamcally, this type of re-
miner consss of solid or braided wires bonded to the lingual surface
of the anterior teeth to mamtain their Jl'ig:nmmrl:g:l. Some vanations
of the retainer exist and it effectiveness 15 well established 0 the
heeratwre {10, 11} The main advantage of the technigoe 15 the man-
imum requirement of patent comphiance when compared with the
removable retainers (3] Num‘id‘lnnd.[rlg, Blis have been related to
greater plague and cakoulus accumulaton (125

Regarding removable reminers, VFRs are currendy gaining popu-
larizy among patients and orthodonnsts owing o thar ease of pro-
duoction and comfore (13). Interestngly, these plassic retziners were
introduced in the same decade as Blis {14). The effectiveness of this
kind of retainer has also been proved and 15 speculated thesr mmor
periodontal compheanions [12). Logically, the greater disadvantage
of VFR resides in the entire need for panent compliance.

Previous systematic reviews evaluated the abovementioned re-
tainers indimdueally (10, 11, 15, Monetheless, a direct systematic
comparison between them has not yet been carned out. Recent
climical research compared the retenton capaory of both retainers
12, 3, 16-18L. However, their findings were controversial. Some of
them mg‘gn:rﬁ.:t RRs are more effective to maintain reatment sta-
hality compared wath VFRs (1, 18], while others state that no differ-
ences beoween retainers exst (17, 18L Inconmstent evidence 15 also
reported regarding the retainers” survival rates and retention wear
trme IH-, 9L A :]'ntl'bsis of the available evidence from randomized
dhimcal tnals {RCTs) would provide redevant informaton regardimg
both retamers and mmprove the orthodonnst’s decsion-making of
which retamer = more suitable for each indimduahized case.

Therefore, the primn.lj' aim of this :]':h:luil:il: review was to com-
pare the effectiveness of bonded versos VFRs regarding their capacity
o maintam treatment stabilicy. The secondary im was to compare
the retiners regarding ther periodontal effects and failure rates.

Materials and methods

Protocol and registration

-rhﬂ Fmﬂtm'ritﬂ“' ":!Cmdﬂﬂdfﬂllﬂw{ﬂs dﬂl!:mr]m[‘llﬂdhﬂ‘ﬂk
for Systematic Reviews of Intervenoons {19 and was r -
cording to the PRISMA smatement (20 Furthermore, a pre-exszmg
protocol was registered on PROSPERC (CRO420201 99392,

Eligibility criteria

The selection criterta were based om the PFICOS srategy:

1. Parmcapants: patents of any age and sex who underwent ortho-
dontic reatment and followed a retennon protocol.

2. Interventon: WFRs after active orthodontic reatment.

3. Comparator: BRs after active orthodontic treatment.

4. Owicome: meatment smbibity evaluated m mllimetres wicth dif-
ferent ooclosal vanables at any available follow-up. Perodoneal

changes and fatlure rates were consdered secondary outcomes.
5. Study design: randomized clmical mals.

In summary, RCTs comparing the effectivensss of bondsd versus
VFRs m m.linm'irling the results obtzmed with orthodontic treat-
ment were mcluded. Stodies were excluded of they not exclusively
compared VFRs and BRs; if the patments incloded presented an inimal
malocclusion requinng extensve transverse correcoons (rapid max-
illary expansion or surgical expanson); tooth anomalies of nomber!
form; and cramiofacial syndromes.

Information sources, search strategy, and study
salaction

Seven dectronke datmbases (Pubmed, Scopus, Web of Scence, The
Cochrane Library, Lilacs, Embase, and Liviva) were searched op
to August 2021, Grey lseramore search included Google Scholar,
OpenCirey, and ClimcalTrals (wwweclinicaltrials.gov). Owerall, 10
databazes comprising published and wunpublished literature were
searched withoot lmitatons regarding language, poblication year,
and smtus. Detailed search strategres of cach database are shown
Supplementary Table 1. Addinonally, hand-search was performed in
Orthodonec i-uurrl.n]: to in'lnm:iﬁ' any puhmti:l article loss.

The search was performed m two phases. Imbally, two re-
viewers (SARP and AADC) screened the ntles and abstracts of
all rermieved studies. Doplicate records were removed with the
ICEEFCHEI’: managcment !n&'ﬁ"m Erdrlnbﬂ [Cliri'rin: H.I.'Illrtil::,
Philadelphia, U3A). The remainmg studies were transferred for the
second phase, where both reviewers assessed the full report of pub-
hications and applied the ehpbiliy critena. Both screemng phases
were performed independently and any disagreement was resalved
by discussion or consolting with a third reviewes (CO05). Fmally,
the reference lists of the incloded studies were searched for add-

itional stadies.
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Diata items and collection

The following gualimtive and quantitanve datma were extracted
from the included studies in a piloted electronic spreadshest (Fxce,
Microsoft Corporation, 2019): authors; publication year; sample
charactenstics {sample size, panenss’ sex, age, type of retminerl;
stability assessment and outcomes; follow-ups; resention protocal;
failure rates and mamn findings. Dunng the process, if enreporeed
relevant data were noticed, the trial myvestigators were contacted by
e-mail for clarficanon.

Risk of bias in individual studies
The risk of kas (HoB) of the selected ROTs was assessed with the
Cochrane Collaboration Roll Teol 2.0 (21). The tool considers five
domains and results 1n an overall RoB pdgement of *Low RoB” (low
nizk for all domarms), *Some concerns” {some concerns 10 at least one
domain, but no high nsk for any domain), and ‘High RoB’ (high
nisk for at least one domain, or some concemns in mulople domams).
Fgually to the screening phase (stody sdlection and data extrac-
wonl, the RoB assessment was performed independendy by bath
reviewers, and the third reviewer acted as a judge to resolve dis-

agresments, if necessary.

Summary measures and approach to synthesis

A guoalimmtive summary of the findmgs focossing on reatment
stal:lﬂir_r was decided 2 prinr[. Moreaves, doe to the m:;ﬁpamd
continaous nature of the outcomes, mean differences and %5%: con-
fidence miervals were p|n.'n11ed for qu:m:itn.ti're r_rm:hns‘is, if p-mm,r_
Mem-analysis was planned if the incloded studies presented accept-
ahle hnmugcneit}' and rep-urted similar oowomes with Jppn:-pn-.lbu
stanstical forms. In soch case, a random-effecs meta-analysis was

deemed more suitable considening the possible differences among
patients and implementation of interventions (2211

RoB scross studies and additionsl analysis

If feamble, pubbication bias would be evaluated through the in-
spection of the contour-enhanced funnel ploes (23). The certamty
of the evidence was judged with the Grading of Recommendations,
Asmemzment, Development, and Evaluvanon (GRADE] approach (24)
for each votcome and time-point evaluated.

Results

Study sslection and charactaristics
The database search wentified 923 studies. After duplicates remuoval,
511 studies remained. Crey lieramore search did not identify any po-
tential study following the eligthality criteria. Moreover, the titles and
abstracts were screened and 500 stndies were dscarded. Duning the
first phass, disagreements were rare between reviewers, OF the 511
ntles and abstrace reviewed only 8 presented different judgements
and were discossed with the thrd reviewer. The second phase in-
cluded 11 stadies for full-text evaluaton. (f these, & were excloded
with reasons |Supplementary Table 1), Finally, five studies wese in-
cluded in the qualimnve synthesis. Second phase screening was per-
formed with no disagreements berween reviewers. The process of
identthcation, screening, and excluson of studies is described m the
PRISMA flow deagram (20] {Figare 11

The 5 incleded studies involved 348 patients (60% female/40%
malel. They presented a two-arm (2, 3, 16, 17} or three-arm (18}
RCT design comparing bonded versus YFRs. The mean average
age of the panents ranged between 13.8 = 1.5 and 21.5 = 3.0 years.

( Ientificaticn of stuties via dalcbases and registers | Itensificesen of studies vie ather methods |
] Rarcords kM frzm
Databases (n = 833 Racards denbfied from
- Raord s romowod before
Fuitidead n = serwanig. Gl Schaisr j = 0]
Bopua fn & 100) DpenGray (n =0
Wb o Soaance [n = 127) DuUplCa oS remcsed ChiricalT rials.gov |n = 2|
Cochirans Library (s = 85| =412 Hand &sarch in =)
ik (= 64) R Ligte [n & 0]
Emtsags in = 107
Liviwas = 43}
— L
fecnrds seraened Fosigit tha-el
|n= 511} [n = 500}
Raports soughi for mrayal .| Peaports not o Riaports sought far -
! In=11] [n=) in = 2a2h Fagorts: nat rariaed n = 0O}
e il Fs achudect [n = B
|H.F'n-11§ T ligiadily et in o for il by Finporis. meckuded {n = 7021
Lomars o e Edhor {n = 1]
Shellas o N echishely
comgmeed YFRL and BR (n= 5)
—
St oliniid B i clislive
g SNTHEEES (= )
Shuses ieclused n e )
Ly | it syl i = 0

Fgura 1. Modifiod PRESMA flow diagram.
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Owerall, the studies evaluated treatment stability with the following
vanables: Little Irregolanty Index (L), mtercanine and intermolar
width, and arch length. Additionally, extraction site opening was as-
seszed in two stodies (2, 18], overbate and overjet were evaloazed
in the other three stodies (3, 17, 18l These vanables were assesed
in digitized (3, 17, 18) or plaster models (2, 18] Only rwo sodies
evaluated the wpper arch (1, 18).

The camomes were assessed at debonding and ar different fol-
low-ups, which vaned among stadies. The maximem follow-ups
evaluated were 12 (3), 18 (2, 17}, 24 {18), and 48 (1&) months. In
three studies, 1t was possible to extract data at debonding and the
longest follow-op (3, 16, 17), while in two studies only the treatment
changes between periods were provided (2, 18]

The retention protocol with VFRs differed among studies. Some
authors suggested full-ome wse for 1 week [17), 4 wesks (18], or
& months (2, 16), followed by mghes-only use for 1 year. Then, inter-
mattent use after this period. Other avthors instructed patients to
wear the retainers only at mght smee debonding (3]

The overall retainer failure rates ranged from 5.8% to 50% for
both retainers but differed in the opper and lower arches. & detailed
description of the study’s characteristics can be observed m Table 1.

RoB wathin studies

In general, all the included stodies in this systemanc review were
well designed and followed the COMNSORT guiddines (25). Thus,
four incloded stodies (2, 3, 17, 18) presented Low RoB and oaly one
study [16) was judged with “Some concerns” [Figure 21 The random-
ization process myvolving random sequence generation, allecation
concealment, and mmplementanion was adequate. Likewnse, no signs
of deviations fram intended mezerventions were noticed m al] sadies,

One study (1) presented a great number of drop-outs; therefore,
passible bias due to missing outcome data was speculated. Fven
though the drop-outs were clearly reported and explained, it was
decided o judge the study with “home concerns” for this domam. The
awthors reported a considerable drop-out rate of 3% and 48% in
the honded and vacuum-formed groops, respectively.

Two studies {17, 18) presented the tnial protoco] registration and
permitzed a direct evaloation of bas m the selechion of the reporzed
result. In the remaiming studies, the authors were contacted for dan-
fications and no evidence or suggesnon of selection bias were noticed
leading to a Low Rolb judgement. The Roff assessment occasion-
ally resulted in disagreements betwesn reviewers in two stadies (1
16]). However, an agreement was obtamed after discossion and con-

tacting the study’s authors.

Results of individual studies, meta-analysis, and
additional analysis

Imitnally, the performance of meta-analyss was expected; however,
duoe to the substantial chimical and methodological heterogeneity be-
rween studies gquantitatrve analysis was not feasible. Then, for descrip-
trwe reasoms, findmgs will be presented regarding treatment stabality
at 34, 12-14 and 48 months to sase understanding. These were the
follow-up tmes during retention provided in the incloded studies.

3t mromths follme-up: On a shore-term basis, owo studies {2, 3)
stated that Blx were more effective to mammtain treatment sta-
hality in the lower arch compared with ¥FRs. Contranly, ane
study (17} showed that the retention capacity of both retainers
was similar duning this period. Concerning the upper arch, no
differences were found between retainers in the study of Forde
eral {3).

Fgurs 2 Cochrars risk of bias Tool 2.0 summany.

12-24 months follow-wg: After 1 year, two studies (2, 17) ob-
served the same retention capacity between retainers; however,
one study {3} suggested that BRs were more effective in the lower
arch. Again, no differences were exhibited in the upper arch (3,
18).

48 momths followr-wp: On a long-term basis BRs were more ef-
fective m maintaming treatment stabibicy in the lower arch when
compared with VFRs, althoogh some relapse was observed
i bath groups {16). Mone of the mduded studies presented
long-term data regarding the upper arch.

Two stidlies aszessed the patient’s periodontal health. The first study
described that after 1 year BRs were associated with greater plague
and caleulas accumulation and gingival mflammation than VFRs (1)
Moreover, after 4 years both retainers were associated with plague
socumulation and gingival inflammation withoot significant differ-
ences [16).

Concerning the retamers” failare rates, m the upper arch, bath
retainers presented simalar rates after 1 year in one study (3); how-
ever, another stody (18] showed signibcantly greater failure rates
with VFRs {50%) compared wath Bls (23%) after 2 years (Table 1)
In the lower arch, two studies reported significantly greater failure
rates with BRs compared with VERs (2, 3). The stady from Krimes
at al. (17) did not find signrhcant differences between the reminers”
failure rates.

The certuinty «of evidence evaluated throogh the CRADE ap-
proach is described m Table 1. The overall certanty of evidence
ranged from low to moderate for the cutcomes assessed. In case of
low certainty, the confidence in the effect estmated is Emited and
may ke substantally different. Moreover, 2 moderate judgement sug-
gests that the estmated effect 15 likely o be close to the troe effect.
This was the case for the great majonty of cutcomes. Publicaton
beas was not evaluated becanse meta-analysis was not ondertaken.

Discussion
Summary of evidence
The present systematic review included five RCTs exclosively com-
paring BRs and VFRs. A hroader Cochrane review (4) pecformed
this companison indirectly, and previous reviews were performed
wath different retainers (26, 27). However, this is the Arst systematic
review to directly compare these types of retamess.

The study from Al-Moghrabs et ail. {16) was the long-term (4-year]
evaluation of the RCT from (FRoarke e al. (2). Nonetheless, they
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were considersd independent stadies m this systemaric review be-
cause different rexearch teams performed the ouomes evaluaton,
and both shart- and long-term data would provide chinically relevant
findings for the pressnt review.

Owerall, during the first & months of retention evidence of mod-
erate certminty suggests thar BRs are more effecnive m mamtainmg
treatment stabality than VFRs in the lower arch. It coold be specu-
lated that the worse performance of VFHs on a shore-term basis
compared with BRs might be related to the non-compliance of pa-
tients regarding the retention regrmen rather than a proper failure
of the retainer (2}, In accordance, the RCT that found no differences
herween retainers reported minimum failure razes and great pabent
adherence with the ¥FR {17). Cunoasly, in thas study, the YFRs were
made up to the firse premolars. Again, it seems thar the possible
short-term failore of YFRs in mamtainmg lower incsors alignment
might be mare related to the patients’ non-compliance than the re-
tainer itself. If the patient 1= unwilling or unable to wear the retamer
as prescribed, some degree of relapse shoold be expected (1)

Orthodonte stadies companng fixed versus removable appli-
anices are susceptible o this kind of shorecomimg becawse researchers
do not know the true amount of tme the appliance was wear dar-
ing the observational period. In this regard, short-term retention re-
mains @ controversial topic. Monetheless, the evidence generated i
this review reiterates the greater effsctiveness of Blls compared with
VFRs in the short term.

The retenmon capacrty of both reminers in the lower arch was
similar after 1 and 2 years in most of the included studies (2, 17).
This was an interesting finding and may be explained by different
aspects of retention. Firstly, the lterature describes that relapse
mainly oocurs in the first §~12 months of retention; therefore, after
this period it should be lbe=s expected (17, 18L. Addinonally, the
failure rates of the remmers are also greater in the short-term cor-
roboratimg with @ greater chance of rapse (2, 3, 17). In this regard,
the first 12 months of retention are cinical. It coold ke speculated
that after this persod the chance of relapse might be reduced enhanc-
ing the retamers” effectivenss.

The longest follow-up assesed was 4 years. Evidence suggessed
that BRs were more effective than VERs to maintain reatment sta-
hality in the lower arch i the long term. Monetheless, these findings
are suppartsd by only one study {16), and therefore, represent a low
level of certaingy. In this study, the anthors were contacted for clanifi-
cations and confirmesd that approximately 70% of the patients in the
VFR group stopped weanng the retainers at the 4-year follow-up,
probably explainmg the greater effecoveness of Blis. Once more, the
greater disadvantzge of YFRs compared with BRs 15 the enare need
for panent compliance. Although it could be soggested thar both re-
tainers present the same retention capacity in the lower arch in the
long term, it seems that the patients’ responsibility decreases pro-
gressively over time, which may bead to relapse. Retention climcal
stuchies are difficult o undertake from a practical and financal per-
spective, but further long-term stadies should be performed for more
robust mformanon regarding this subpece.

It was posible to gather evidence from two studies regarding
the effect of the retamers in the upper arch. In this case, both RCTs
indicated that the retainers present the same retention capacity after
1 and 2 years (3, 18). The literatare shows consderably smaller re-
laps= in the upper arch when compared with the lower arch in bath
short- and long terms (29). These fndings are 1 accordance with
previous retrospective studies that showed minimum relapse in the
upper arch after 5 and 7 years (2%, 20). That reduced tendency of
relapse m the upper arch might explain the efectiveness of different
maxillary retennon protocols (3, 18, 29). Owerall, there 15 2 lack of

sufficient evidence to affirm that one retuner 15 better than the other
o a long-term basis.

The pericdontal effects and failure rates of the retamers were
secondary cotcomes of this systematic review. In this regard, there
seems o be a consensus that Blts present greater plaguee and calcolus
socumulanon, and consequently canse greater gingival inflammabon
than WFRs in the short term (1), Logically, these effects are restriceed
to the canme-to-canine area. Moreover, on a long-term bass, bath
retainers were related to plague accumuolation and negative peri-
wdontal effects, Monetheles, these effects were not strong enough to
be clinically significant {12}, It is reasomable to state that orthoedont-
1525 must follow thewr paments and control thear penodontal health i
the long term as pare of overall orthodontic treatmens.

The survivahality of the remmers maghe be influenced by a daf-
ferent range of factors. Expecially when different studies and popu-
lazioms are comsidersd. Likewise, a previcos systematic rewview
showed that the failore rate of BRs could range from 11% o 71%
19). Similarly, VFRs can reach impartant failore rates of 50-70%
{14, 18} It seemns clear that both retamers are suscepnble to failure
and require great care from the panent and orthodonnst. Based on
the RCTs included 1n this review, it could be consdered that after
18 munths of retention WFRs present greater failure rates in the
upper arch compared with Bis. Contranly, BRs showed greater fail-
ures rates in the bower arch after this period (Table 1) It showld be
emphasized that these findings are based on a moderate level of cer-
tminty, and further studies are required 0o confirm them.

Tw date, there iz no standardized retennion protocel for YFRs.
Huwewer, high-guality evidence included in this systemabic review in-
dicates that WFRs part-time wear is equally effective compared with
fall-time wear (3, 4, 17). Thas, it is reasonable o affirm that these
retainers coald be prescnbed for mght-only use. The part-ome wear
of the VFR might also be related oo the moreased longevity of the
matertal. On the contrary, full-ome wear could be associated with
greater failore rates (31}

From a clinical perspective, the decision-making regarding Blis
and VFRs might consider ather vanables, such as coss—benefit, the
differences betwesn upper and lower arches, orthodonnsts prefer-
ences, quality of life, but more importandy the level of patent com-
phanceimotivation | ¥). Post-orthodonbc appointments for treatment
stahility assessments are alse part of orthodontic treatment. The pa-
tient should be follvwed up regolarly after fixed appliances removal
independently of the retainer of choice.

Limitations

The results of this review shoold be interpreted with cawson. Even
though the studies indoded were well conduceed m a2 methodo-
logical perspective, it should be highlighted that ther findings may
be influenced by different imnal malooclusions included, amounis of
toath movement, the patients” age, the true amount of Vs wear
time, the different matenals of Bls, among other factors that are
related to the unpredictabality of relapse (4}, However, thess factors
are beyond the objectives of this review.

Conclusions

According to the existing evidence foand in this systematic review,
the following can be concluded bassd on Low to Moderate level of
certainty:

* In the lower arch, BRs are more effecove to maintam treatment
stabiliry duming the monal & months of reteniion compared with
VFRs. After 12 months there is a tendency for both retention
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protecals to be squally effective. Monetheless, in the long term,
BRs seem to prevaal over the VFRs regarding ther retenton cap-
ity

* In the wpper arch, both retaners are an effecave retenbon
protecol to maintain the resalts obtzined with orthedontic treat-
ment.

*  BHsare related to greater plages and caleolus accumulation than
VFHs in the shoet terme In the long term, both retminers are asso-
clated with negative penodontal effects highlighting the mmport-
ance of post-orthodonte penadonml contral.

* Both retainers present similar failure rates in the opper arch dar-
g the first year of retention; however, after this penind YFRs
present greater failure rates in the upper arch than BRs. In con-
trast, BRs present greater failore rates in the lower arch when
compared with VFRs.
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2.2 ARTICLE 2

TREATMENT STABILITY WITH BONDED VERSUS VACUUM-FORMED
RETAINERS AFTER 12 MONTHS: A RANDOMIZED CLINICAL TRIAL

ABSTRACT

Introduction: This single-center 2-arm parallel group randomized clinical trial aimed
to compare the clinical effectiveness of V-bend bonded retainers (BR) versus vacuum-
formed retainers (VFR) regarding their capacity to maintain treatment stability and
survival rates after 12 months. Methods: Patients finishing orthodontic treatment were
recruited and randomly allocated into two experimental groups. The BR group received
upper and lower V-bend BRs bonded in the lingual surfaces of the anterior teeth. The
VFR group received upper and lower VFRs right after fixed appliances removal. The
patients were evaluated in four time-points: at fixed appliances removal (TO), after 3
months (T1), 6 months (T2), and 12 months (T3). In each time-point digital models
were obtained and analyzed with the OrthoAnalyzer™ software. Treatment stability
based on occlusal outcomes and retainers’ survival rates were the primary and
secondary outcomes, respectively. The random sequence was generated using
www.randomization.com and allocation was concealed using opaque and sealed
envelopes. Intergroup comparisons regarding stability outcomes were performed using
Mann-Whitney U-tests (P < 0.05). The Kaplan-Meier survival plot and the log-rank test
were employed to assess the retainers’ survival. Results: The BR group included 25
patients (14 female, 11 male; mean age, 16.70 + 3.21 years) and the VFR group
comprised 25 patients (13 female, 12 male; mean age, 16.24 + 2.49 years). The groups
were comparable regarding their baseline characteristics. Up to 6 months both
retainers were equally effective; however, after 12 months, BRs were more effective in
to maintain the incisors’ alignment in the maxilla (P < 0.001) and in the mandible (P <
0.006) compared to the VFRs. No differences were noticed in the intercanine and
intermolar widths, overjet and overbite. There were also no differences in the retainers’
survival rates in the maxillary and mandibular arches. Conclusions: BRs were more
effective to maintain the incisors alignment in the maxilla and mandible compared to
VFRs after 12 months. Moreover, both retainers present the same survival rates in the

maxillary and mandibular arches after the same period. Registration: This trial was
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registered at ClinicalTrials.gov (Identifier: NCT04847323). Protocol: The trial protocol
was not published. Funding: This study was financed in part by the Coordination for

the Improvement of Higher Education Personnel - Brazil (CAPES), Finance Code 001.

Keywords: Orthodontics; Orthodontic Retainers; Randomized Clinical Trial.

INTRODUCTION

Orthodontic treatment should only be considered successful if acceptable
treatment stability was ensured at the long-term.* The task to obtain treatment stability
could seem simple compared to the active phase, but actually is one of the most
challenging aspects of orthodontic treatment. Even though proper diagnosis and
treatment plan are performed, the results achieved may not be stable due to the
unpredictability of relapse.?

The causes of relapse are not completely comprehended. The literature
suggests some factors that affect the tooth positions such as skeletal and
dentoalveolar development;® dental factors;* treatment mechanics and arch form;® and
pretreatment malocclusion characteristics.® To minimize the possibility of relapse the
use of some type of retention is required.” Usually, bonded retainers (BRs), vacuum-
formed retainers (VFRs) and Hawley retainers are suggested in the attempt to maintain
treatment stability.’

BRs are commonly used in the mandibular arch in the form of a wire bonded in
the lingual surface of the anterior teeth.® Different types of BRs exist. The most
common is made of multi-strand twistflex wire, but the retainer present some variations
with solid wires, wave forms and V-bends.® Evidence suggests their superior
effectiveness when bonded in all anterior teeth whether only in the canines.® The
major advantage of these retainers is the reduced need of patient compliance;
however, placement of the retainer is technique sensitive and bonding failures may
progress unnoticed by the patients.'! Additionally, BRs have been associated with
plague and calculus accumulation demanding great oral hygiene and periodontal
control.'?

Currently, VFRs are gaining popularity probably because of the greater demand
of orthodontic aligners worldwide. Some clinicians and patients are preferring these
retainers owing to their ease of fabrication and minor periodontal complications.'%13

The literature reports the effectiveness of the retainer highlighting the importance of
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patient compliance since VFRs are removable.”4 Arguably, the greatest disadvantage
of this kind of retainers.

Although different retainers exist, there is insufficient evidence to define a
retention strategy as the ideal for all cases.’” Recently, randomized clinical trials (RCTSs)
compared the clinical effectiveness of BRs and VFRs, but their findings are
contradictory.’*+1” Some describe that both retainers are equally effective;41’
however, others declare that BRs are more effective to maintain stability in the short-
and long-terms.?>16 A recent systematic review compared both retainers directly.8
Their findings describe a greater retention capacity with BRs during the initial 6 months
after orthodontic treatment. Nonetheless, this review emphasized the need of future
RCTs to strengthen the available evidence due to the clinical heterogeneity of the
included studies and their inconsistent findings. Further RCTs should be performed to
enhance clinical decision-making surrounding treatment stability and orthodontic

retention.

SPECIFIC OBJECTIVES OR HYPOTHESES

The aim of this RCT was to compare the clinical effectiveness of V-bend BRs
versus VFRs regarding their capacity to maintain treatment stability and survival rates
after 12 months. Treatment stability was considered as the primary outcome and
retainer survival the secondary outcome.

The null hypothesis tested in this study considered that there were no

differences between retainers in their retention capacity and survival rates.

METHODS
Trial design and any changes after trial commencement

This was a single-center 2-arm parallel group RCT with a 1:1 allocation ratio.
The study followed the Consolidated Standards of Reporting Trials (CONSORT)
statement!® and guidelines and was registered at ClinicalTrials.gov (ldentifier:
NCT04847323). Moreover, no changes were required after trial commencement.

Participants, eligibility criteria, and settings

This study was approved by the Ethics in Research Committee of Bauru Dental
School, University of S&o Paulo, Bauru, Brazil (Protocol number:
22092919.7.0000.5417/3.835.225).
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Patients were recruited while finishing orthodontic treatment at the Orthodontic
Clinic of Bauru Dental School, University of Sdo Paulo, Bauru, Brazil, from February to
March 2021. The eligibility criteria included patients with satisfactory final occlusion
and oral hygiene assessed through clinical examination; presence of all teeth up to the
second molars; and acceptable teeth alignment. Treatment protocol performed during
fixed appliances therapy was not considered as inclusion criteria. More specifically,
patients may have been treated with or without extractions, with removable or fixed
functional appliances or any adjunctive treatment.

Patients were excluded for the following reasons: Presence of any medical
condition that have an influence in periodontal health; history of periodontal diseases;
facial deformities; tooth anomalies of number and form; and initial malocclusion that
required remarkable transverse correction with or without orthognathic surgery.

All patients and their parents or legal guardians signed informed consent before

recruitment.

Interventions

The overall sample consisted of 50 patients divided into two experimental
groups depending on the retainer received. After the end of active orthodontic
treatment, one calibrated orthodontist placed the BRs or VFRs in the maxillary and
mandibular arches of both groups using the same procedures and materials.

The BR group received upper and lower V-bend BRs (Fig. 1). These retainers
were made using 0.024” stainless steel wires (Morelli Ortodontia; Sorocaba, Sao
Paulo, Brazil). The same orthodontist that placed the retainers also shaped the wire
using the dental casts. The BRs were built passively against the lingual surfaces of
maxillary and mandibular anterior teeth. Differently from the conventional BRs, the V-
bend BR present V-bends in a sagittal direction, parallel to the oclusal plane in the
interproximal contacts of the anterior teeth. The protocol of installation was performed
as follows: Initially, prophylaxis of the dental surfaces was performed, following the
enamel etching (37% phosphoric acid) and rinse, and adhesive application (Ambar;
FGM, Sao Paulo, Brazil). Bonding of the retainers was performed with flow composite
(Opallis; FGM, Sao Paulo, Brazil) in all anterior teeth.

The VFR group received upper and lower VFRs (Fig. 2). These retainers were
constructed using a vacuum-machine (Bio-Art; Sdo Carlos, Sdo Paulo, Brazil).

Likewise, the same orthodontist made the VFRs using the plaster models obtained at
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the same appointment of fixed appliances removal. The retainers were made of 1mm
thickness acetate (Bio-Art; Sdo Carlos, Sado Paulo, Brazil) covering the occlusal
surface of all teeth up to the second molars. The patients were instructed to wear the
retainers only during nights since the first day of retention.

All patients were oriented regarding the use and care of the retainers.
Additionally, in the case of problems, concerns, or failed retainers, the patients were

advised to contact the orthodontist for resolution as soon as possible.

Outcomes (primary and secondary) and any changes after trial commencement
Treatment stability characterized by the changes in the Little Irregularity Index?®
(L) was considered the primary outcome of the present study. In view of this, the
patients were evaluated in four time-points: at fixed appliances removal (TO), after 3
months (T1), 6 months (T2), and 12 months (T3). In each appointment digital models
of all patients were obtained with a 3Shape TRIOS 3 intraoral scanner (3Shape,
Copenhagen, Denmark). Therefore, the changes in the LIl were compared.
Additionally, the changes in arch dimensions, overjet and overbite were also assessed.
The digital models were imported to the OrthoAnalyzer™ software (3Shape,
Copenhagen, Denmark) where all measurements were performed. A detailed
description of the stability outcomes was provided in Table | and depict in Figure 3.
The secondary outcome consisted of the retainers’ survival. First, it was
necessary to define failure for both retainers. Definitions were based on a previous
study.® In the case of BRs, failures would be related to adhesive failures between the
composite and enamel or detachment from all teeth; and wire fractures. VFRs were
associated to failures when the retainer was lost or fractured affecting the full-thickness
of the acetate. Smaller fractures, especially in the distal region of the VFRs were not
considered failures. The date of retainer failure was recorded at the time the patient
became aware and contacted the orthodontist. When an episode of failure occurred,
the retainers were repaired or substituted as soon as possible. There were no outcome

changes after trial commencement.

Sample size calculation
Considering stability (LIl) as the primary outcome, the sample size was
calculated to detect a minimum intergroup difference of 0.5mm in the LIl with a

previously reported standard deviation of 0.5mm.® Sample size calculation was
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performed to provide 80% test power at a significance level of 5%. Therefore, a
minimum of 17 patients was required in each group.

Assuming a possible drop-out rate of 20% in each group, the sample size was
increased to 25 patients per group. Thus, resulting in a total of 50 patients in the study.

Interim analyses and stopping guidelines

Not applicable.

Randomization (random number generation, allocation concealment,
implementation)
Random sequence generation was obtained by using the Web site

Randomization.com (http://www.randomization.com).?? Block randomization was

performed to ensure equal distribution of patients in both groups. All fifty patients
undergone randomization and were allocated to receive one type of retainer.
Sequentially numbered opaque and sealed envelopes were used to maintain
the allocation concealed until implementation of the intervention.?? Each envelope was
prepared with the patients’ name on the external surface and a card inside containing
the allocated group. The envelopes were torn open just after intervention
implementation. All three steps of randomization (random sequence generation;

allocation concealment; and implementation) were performed by different persons.

Blinding

Blinding of patients and orthodontist was not possible in this scenario, because
both were aware of the intervention received right after the envelopes opening.
Moreover, blinding of the outcome assessor was also not possible since the V-bend

BRs appeared in the digital impressions obtained with the intraoral scanner.

Statistical analyses (primary and secondary outcomes, subgroup analyses)
After 1-month, digital models from 20% of the sample were randomly selected
and remeasured by the same examiner. The intraclass correlation coefficient (ICC)
and Bland-Altman plots were used to assess the reliability and precision of the
repeated measurements.
Initially, normal distribution of the occlusal measurements was tested with

Shapiro-Wilk tests. Data was not normally distributed; therefore, median and inter-
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quartile range, and non-parametric statistics had to be performed. Mann-Whitney U-
tests were applied for intergroup comparisons between the time-points.

The Kaplan-Meier survival plot and the log-rank test were employed to assess
the retainers’ survival. All statical analyses were performed using SPSS software
(Version 26; IBM, Armonk, NY) with statistical significance at P < 0.05.

RESULTS
Participant flow

Overall, 62 patients were assessed for eligibility. Eleven patients did not follow
inclusion criteria and one patient opted not to participate. Finally, 50 patients were
enrolled to receive either BRs or VFRs. Fortunately, all randomized patients were
analyzed and no losses occurred during the 12-month period. The CONSORT flow

diagram is shown in Figure 4.

Baseline data

Baseline data were obtained before the retention regimen. The groups were
comparable regarding sex distributions, age and initial molar relationship (Table II).
Likewise, treatment details such as the type of treatment protocol applied were also

similar between groups.

Number analyzed for each outcome, estimation, and precision

The ICC values ranged from 0.976 (95% confidence interval (Cl): 0.930-0.992)
to 0.999 (ClI: 0.997-1.000) indicating excellent intraexaminer reliability.®> Moreover,
reliability and precision of the method were confirmed through Bland-Altman plots for
each occlusal outcome (Supplementary Figure 1).

As previously mentioned, the groups were compared regarding the occlusal
changes after 3, 6, and 12 months. Up to 6 months both retainers were equally effective
to maintain treatment stability regarding all the occlusal outcomes assessed. However,
after 12 months of retention, the BRs were more effective to maintain the incisors’
alignment in the maxilla (P < 0.001) and in the mandible (P < 0.006) compared to the
VFRs (Table IIl). No differences were noticed in the intercanine and intermolar widths,
overjet and overbite.

There were no significant differences regarding the retainers’ survival rates after

12 months. In the maxilla, 92% of the retainers in both groups survived the period of
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evaluation; therefore, demonstrating non-significant differences (P < 0.967; Figure 5).
In the mandible, 92% of the BRs and 88% of the VFRs survived the follow-up period
(P < 0.655; Figure 5). Including the maxilla and mandible, only 8% of the BRs and 10%
of the VFRs failed and had to be repaired or substituted after 12 months
(Supplementary Figure 2). Three BRs showed an adhesive failure and one retainer
fractured between lateral incisor and canine. In relation to the VFRs, three fractured in
the molars’ region, and two patients experienced failures because their dogs ate one

of the retainers.

Harms
In this study no serious harm or undesirable effect related to the retainers was
observed. The amount of relapse was acceptable in a clinical perspective.

DISCUSSION

Main findings in the context of the existing evidence and interpretation

Posttreatment studies evaluating different types of retention protocols represent
great importance for the orthodontic literature. This fact is explained because relapse
is probably the most common risk of orthodontic treatment and can cause
disappointments for both orthodontists and patients.? Therefore, this RCT aimed to
compare the clinical effectiveness of two different retainers regularly used worldwide
regarding their capacity to maintain treatment stability and survival rates.

In this study, the broader concept of treatment stability was depicted in 5 specific
outcomes. Among them, the LIl was considered primary since patients focus specially
on the alignment observed in the anterior teeth.? Moreover, intercanine and intermolar
widths, overjet and overbite would complement the retainers’ capacity to maintain the
results obtained with orthodontic treatment.

RCTs occupy a high place in the evidence pyramid due to the randomization
process.?* Randomization is the best attempt to control known and unknown
confounding factors. In this trial, randomization worked well; the groups presented
great comparability regarding sex distribution, age, initial molar relationship,
performance of extraction and orthodontic treatment characteristics (Table II).

The main finding of this study was that BRs were more effective to maintain the

incisors’ alignment in the maxilla and mandible after 12 months compared to VFRs
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(Table 1II). Thus, the null hypothesis was rejected. The greatest retention capacity of
BRs in the anterior teeth of the maxilla was an unexpected finding. Previous RCTs and
a recent systematic review demonstrated the similar effectiveness of BRs and VFRs
in the maxillary arch.*6-18 It could be speculated that these results might be explained
by the patients’ adherence to the VFRs, as previously suggested.'#’

During the follow-up appointments the patients were interviewed regarding the
use and care of the retainers. Barely 40% of the VFR patients reported a strict follow
of the retention regimen of using the retainers every day during nights. A reduced
compliance rate of less than 50% with removable retainers is generally reported in
retention studies.1%2%> Again, this unfortunate adherence to the retention regimen might
also explain the greatest effectiveness of BRs in the mandible. Nonetheless, it should
be considered that the extent of relapse observed in this study was smaller than
previous RCTs.216

It is worth mentioning that although the VFRs were less effective than BRs, no
patient presented a LIl greater than 2mm in both arches after 12 months. The literature
indicates that LIl scores less than 3.5mm are clinically acceptable.>?® Therefore, the
retention regimen with VFRs still guaranteed satisfactory teeth alignment. From a
clinical standpoint, even though statistical differences were verified, posttreatment
relapse was minimal with both retainers regarding the incisors’ alignment.

In accordance, no differences were observed between retainers in the
intercanine and intermolar widths, overjet and overbite (Table 1ll). No differences in the
intercanine width were already anticipated; however, small differences in the intermolar
width were expected because BRs do not extend to the molars’ region. Possibly, the
appropriate interdigitation of the buccal segments maintained transversal stability.?
Since acceptable transversal stability can be obtained even with BRs, perhaps that is
the motive that researchers are progressively reducing the VFRs extent to the first
premolars.* The minimum changes in overjet and overbite corroborate with previous
studies.1416

There were no differences regarding the BRs and VFRs failure rates. The BRs
failure rates were 8% in the maxilla and mandible. Arguably, greater failure rates were
expected with BRs in the maxilla possibly due to occlusal stress;?’ however, this did
not happen in this trial. Perhaps, installation of the retainers by an experienced
orthodontist following an adequate adhesive strategy may partially explain these

findings.?” These failure rates are in accordance with previous RCTs.2%* Additionally,
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the Kaplan-Meier plots describe that the majority of BRs failed within the initial 6
months of retention (Fig. 5).

In relation to the VFRs. The failure rates were 8% in the maxilla and 10% in the
mandible. Overall, these failure rates can be considered tolerable compared to other
published trials.?1%1¢ These reduced failures with the VFRs may be partially explained
by the nights-only use wear regimen. Currently, there is no standardized wear protocol
for VFRs, but full-time wear is being related to greater VFRs breakages.’ In this study,
the VFRs fractured distally in the first and second molars region (Supplementary Figure
2). That might not be the case if the VFRs is built up to the premolars.'# Interestingly,
the two loses of VFRs in this study were caused by patients’ dogs. Most of the failures
occurred after the initial 6 months of retention; these findings were contrary to the BRs
(Fig. 5).

A viable retention alternative could be associate BRs and VFRs. In this case, if
one of the retainers failed the other would maintain treatment results until the next
appointment with the orthodontist.?2 Further research evaluating this association would
be exciting.

Retention is vital for successful orthodontic treatment; therefore, the use of
retainers should be recommended. The ideal retainer for each individualized case,
whether fixed, removable, or both, should consider not solely their clinical
effectiveness. But more importantly the patients’ capacity and desire to comply with
the retention protocol.”162°

There still insufficient evidence about long-term retention. Further long-term
studies originated from randomized designs should be performed to increase the
robustness of the information regarding this subject. The patients of the present study
will be followed over the years with the aim to observe if relapse values progress or

remain stable, and if the differences between retainers persist in the long-term.

Limitations

The patients’ adherence to the VFRs wear regimen was not assessed in the
present study. The patients were only oriented and questioned regarding the use of
the retainers during the follow-up appointments, and therefore, this self-assessment
by the patient can be inaccurate.®® That is a limitation frequently reported in retention
studies with removable appliances.?*>% Overall, since it is not possible to know the

true amount of VFR wear, the slightly significant relapse in the VFRs patients could be
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caused by the retainer failure, lack of compliance, or a combination of both. Future
studies including a built-in sensor on the retainers may assist to increase the certainty
of this kind of study.

Additionally, it was not possible to blind the operators and patients to the
treatment allocations due to the nature of the interventions.

Despite the fact some limitations exist, this trial can be considered a “real-life”
situation that orthodontists might underwent in their offices, especially regarding
removable retainers and compliance.'® RCTs must be performed to replicate exactly

these kinds of situations.

Generalizability

The generalizability of these findings may be limited due to the single center
design of this RCT, and only one orthodontist made and installed the retainers.
Moreover, the degree of patient compliance might be different in other regions and

countries.

CONCLUSIONS

1. The null hypothesis was rejected. In fact, BRs were more effective to maintain
the incisors alignment in the maxilla and mandible compared to VFRs after 12
months. During the initial 6 months of retention the retainers were equally
effective.

2. Although significant differences existed between retainers, the amount of
relapse in both groups was minimal in a clinical perspective.

3. BRs and VFRs present similar survival rates in the maxillary and mandibular

arches.
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FIGURE CAPTIONS

Fig. 1 — Clinical aspect of the V-bend BR after installation.

Fig. 2 — Clinical aspect of the VFR after installation.

Fig. 3 — Occlusal measurements (Software OrthoAnalyzer™). A) Little Irregularity
Index; B) Intermolar (red) and intercanine (blue) widths; C) Overjet and overbite.

Fig. 4 — Consolidated Standards of Reporting Trials (CONSORT) flow diagram.

Fig. 5 — Kaplan-Meier survival plots and log-rank P values during the 12 months of

retention in the maxilla and mandible.

SUPPLEMENTARY MATERIAL

Supplementary Figure 1 — Bland-Altman plots demonstrating acceptable intraexaminer
reliability of the occlusal measurements.

Supplementary Figure 2 — Examples of retainers’ failures. A) Adhesive failure in the
left mandibular canine (The line of fracture between composite and enamel can be

observed); B) Fracture of the VFR in the molars’ region.
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Table I. Occlusal measurements and definitions.

Measurement

Definition

Little's Irregularity Index (LII)

The average of the linear distances between the anatomical contact
points of the anterior teeth.

Intercanine Width (ICW)

Distance between the cusp tips of the right and left permanent
canines.

Intermolar Width (IMW)

Distance between the tips of the mesiobuccal cusps of the right and
left permanent molars.

Distance between the incisal edge of the maxillary central incisor

Overjet and the incisal edge of the mandibular incisor, parallel to the
occlusal plane.
Distance between the incisal edge of the upper central incisor and
Overbite the incisal edge of the lower incisor, perpendicular to the occlusal

plane.

Note: The measurements were performed in millimeters (mm).




Baseline characteristics of the groups.

Variable | BR (N =25) | VFR (N = 25)

Sex

Female 14 13

Male 11 12
Age (Years)

Debonding 16.70 +3.21 | 16.24 + 2.49
Initial Molar Relationship

Class | 11 10

Class I 11 14

Class I 3 1
Extractions

Non-extraction 24 24

Mandibular extractions 1 1
Treatment Modality

Fixed appliances only 18 13

Fixed appliances + mini-implants 7 10

Functional and fixed appliances 0 2
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Table Ill. Intergroup relapse comparisons (Mann-Whitney U-tests).

83

Changes in each follow-up Maxilla Mandible _ Interarch _
LIl ICW IMW LI ICW IMW Overjet Overbite

BRs | 0.13(0.15) | 0.05 (0.19) | -0.04 (0.24) | 0.09 (0.09) |-0.02 (0.32) | 0.05 (0.55) | 0.00 (0.21) | -0.05 (0.20)

3-Month relapse (T1-T0) | VFRs | 0.11 (0.12) | 0.05 (0.25) | 0.15 (0.33) | 0.09 (0.10) | -0.03 (0.21) | -0.02 (0.24) | 0.08 (0.17) | -0.04 (0.15)
P value 0.847 0.829 0.220 0.964 0.625 0.352 0.388 0.481

BRs | 0.26 (0.13) | 0.07 (0.25) | -0.04 (0.43) | 0.19 (0.22) |-0.03 (0.24) | 0.00 (0.39) | 0.05 (0.26) | -0.02 (0.28)

6-Month relapse (T2-T0) | VFRs | 0.30(0.28) | 0.03 (0.32) | 0.09 (0.38) | 0.18 (0.35) |-0.04 (0.30) | 0.09 (0.30) | 0.13 (0.32) | -0.04 (0.15)
P value 0.104 0.247 0.633 0.394 0.517 0.488 0.883 0.874

BRs | 0.34(0.36) |-0.02 (0.19) | 0.03 (0.64) | 0.27 (0.26) | 0.02 (0.25) | 0.00 (0.51) | 0.09 (0.26) | -0.12 (0.32)

12-Month relapse (T3-T0) | VFRs | 0.68 (0.52) |-0.28 (0.50) | -0.15 (0.37) | 0.54 (0.56) |-0.07 (0.38) | 0.11 (0.64) | 0.05 (0.42) | -0.11 (0.23)
P value 0.001* 0.069 0.312 0.006* 0.261 0.312 0.959 0.982

*Statistically significant at P < 0.05.
BRs: Bonded retainers; VFRs: Vacuum-formed retainers; LII: Little Irregularity Index; ICW: Intercanine width; IMW: Intermolar width.
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3 DISCUSSION

This Ph.D. thesis consisted of two major studies. The first one was a SR
including 5 RCTs comparing BRs and VFRs. To our knowledge this was the first SR to
compare both retainers directly. (LITTLEWOOD; MILLETT; DOUBLEDAY; BEARN et
al., 2016) The second study was an RCT to complement the evidence found in the SR.
Overall, stabiliy studies are important for clinical orthodontics because the possibility
of relapse is a risk for every orthdontic treatment.(O'ROURKE; ALBEEDH; SHARMA,;
JOHAL, 2016) We expect that these results might increase the quality of the evidence
regarding this subject.

Both SRs and RCTs represent the highest spot in the evidence pyramid due to
their sistematic methodology and randomization process, respectively. (MURAD; ASI;
ALSAWAS; ALAHDAB, 2016) Thus, the findings of the present research represent
evidence of low RoB. In the RCT, both groups presented great comparability at
baseline, indicating that the randomization process was well-performed.

Interestingly, the SR and the RCT suggested the greater retention capacity with
BRs at 6 and 12 months after fixed appliance removal in the mandible. Based on our
results, it could be especulated that the worse performance of VFRs might be related
to the patients non-compliance rather than a proper failure of the retainer. (FORDE;
STOREY; LITTLEWOOD; SCOTT et al., 2018; O'ROURKE; ALBEEDH; SHARMA,
JOHAL, 2016) In aggreement, the RCTs included in the SR that reported an equal
effectiveness of both retainers declare that the patients adherence to the retention
protocol was great. (KRAMER; SJOSTROM; HALLMAN; FELDMANN, 2020;
NARAGHI; GANZER; BONDEMARK; SONESSON, 2021) In our RCT, barely 40% of
the VFR patients followed the retention regimen correctly; therefore, this unfortunate
adherence might explain the greater effectiveness of BRs over the VFRs, as previously
suggested. (FORDE; STOREY; LITTLEWOOD; SCOTT et al., 2018; WONG; FREER,
2005)

Studies comparing fixed and removable appliances are prone to this kind of
limitations since it is almost impossible to evaluate the true amount of time the patients
used the retainers. Moreover, if the patient is unwilling to wear the retainer, relapse in
some degree should be taken into account. (LITTLEWOOD; MILLETT; DOUBLEDAY;
BEARN et al., 2016)
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Regarding the maxilla, the SR and the RCT presented contradictory findings.
The SR suggested that no differences between retainer exist; however, in the RCT,
again BRs were more effective to maintain treatment stability. When compared to the
mandible, the maxillary arch shows significantly smaller relapse in the short- and long-
terms. (BJERING; BIRKELAND; VANDEVSKA-RADUNOVIC, 2015) Therefore, it was
expected to find non-significant differences with both retainers in the maxillary arch.
Nonetheless, once again, it is possible to attribute the greater effectiveness of the BRs
in the RCT to the lack of patient compliance. Overall, since both studies were
contradictory, there is still a lack of sufficient evidence to affirm that one retainer is
better than the other in the maxilla.

It should be highlighted that even though there were significant differences in
the RCT, with the BRs being more effective, the LIl index presented by the patients
was smaller than 2 mm; therefore, indicating acceptable stability based on previous
studies. (EDMAN TYNELIUS; PETREN; BONDEMARK; LILJA-KARLANDER, 2015;
THICKETT; POWER, 2010) Values up to 3.5 should be considered acceptable in a
clinical perspective. Based on this values, it is possible to affirm that both retainers
were effective to prevent relapse clinically. Likewise, no differences were observed in
the other occlusal variables evaluated in the RCT. Some changes in the intermolar
distance were expected in the BR group; however, it seems that acceptable transversal
stability was obtained with an appropriate interdigitation of the posterior teeth.
(O'ROURKE; ALBEEDH; SHARMA; JOHAL, 2016)

All the studies included in the systematic review encountered greater
periodontal effects with BRs compared to VFRs. Consequently, greater plague and
calculus accumulation were observed in the canine-to-canine region with these
retainers. (STOREY; FORDE; LITTLEWOOD; SCOTT et al., 2018) The orthodontist
should be aware that BRs require more attention in a periodontal perspective and
probably more appointments to maintain periodontal health.

In relation to the retainers’ survival rates. Probably, that was the variable with
greater variability. Previous systematic reviews exhibited failure rates of BRs ranging
from 11% to 71%. (ILIADI; KLOUKOS; GKANTIDIS; KATSAROS et al.,, 2015)
Likewise, 50% to 70% failure rates have been reported for VFRs. (AL-MOGHRABI;
JOHAL; O'ROURKE; DONOS et al.,, 2018; NARAGHI; GANZER; BONDEMARK;
SONESSON, 2021) Based on these increased failure rates, it should be mentioned
that both retainers are susceptible to failure and require a great amount of care.
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Fortunately, the present RCT showed minimum failure rates compared to
previous studies. (AL-MOGHRABI; JOHAL; O'ROURKE; DONOS et al., 2018;
FORDE; STOREY; LITTLEWOOD; SCOTT et al., 2018; O'ROURKE; ALBEEDH,;
SHARMA; JOHAL, 2016) Failure rates smaller than 10% were observed after 12
months in this RCT and both retainers demonstrated non-significant differences
regarding this outcome. That was an interesting finding and was probably related to
the greater experience of the operator while bonding the BRs and the partial wear time
of the VFRs. Currently, there is no standardization on the use of VFRs; however, full-
time wear is being associated with greater failure rates. (SUN; YU; LIU; CHEN et al.,
2011) Moreover, night-only use seems to be equally effective to full-time wear with
damage to the retainers. (FORDE; STOREY; LITTLEWOOD; SCOTT et al., 2018;
KRAMER; SJOSTROM; HALLMAN; FELDMANN, 2020; LITTLEWOOD; MILLETT;
DOUBLEDAY; BEARN et al., 2016)

The longest follow-up study included in the SR evaluated the patients through 4
years. Retention clinical studies are difficult to undertake from a practical and financial
perspective, but further long-term studies should be performed for more robust
information regarding this subject. In the case of the RCT, the patients will be followed
yearly to observe if the relapse values change, and if the differences between retainers
persist. Further studies should also consider the assessment of the combination of
BRs and VFRs. It would be interest from a clinical point of view. The tendency of uniting
both retainers is increasing especially in the European continent.
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4 FINAL CONSIDERATIONS

Based on the evidence found in this systeamtic review and randomized clinical
trial, the following could be concluded:

e BRs are more effective to maintain the incisors’ alignment during the intial 12
months of retention. Nonetheless, that greater effectiveness compared to VFRs could
be related to a reduced level of patient compliance rather than a failure of the VFR
itself.

e BRs cause greater calculus and plague accumulation in the canine-to-canine
region compared to VFRs and require greater periodontal control from the patient and
orthodontist.

e The failure rates between retainers seems to be similar in the maxillary and
mandibular arches; however, the amount of retainers failure is influeced by a different
range of factors; therefore, these results might be different in other populations and
regions.

e Retention is vital for successful orthodontic treatment; therefore, the use of
retainers should be recommended. The ideal retainer for each individualized case,
whether fixed, removable, or both, should consider not solely their clinical
effectiveness. But more importantly the patients’ capacity and desire to comply with

the retention protocol.
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ANEXX A. Ethic Committee approval, protocol number 3.835.225 (front).

USP - FACULDADE DE
ODONTOLOGIA DE BAURU DA .%nmm mo
USP

PARECER CONSUBSTANCIADO DO CEP

DADOS DO PROJETO DE PESQUISA

Tituly da Pesquisa: Efetividade clinica de contengdes fixas versus contengdes termoplasticas apos 18
meses: Um ensaio clinico randomizado

Pesquisador: Silvio Bellini

Area Temdtica:

Versdo: 3

CAAE: 22082919.7.0000.5417

Instituigao Proponente: Universidade de Sao Paulo

Patrocinador Principal: Financiamento Proprio
DADOS DO PARECER

Mimero do Parecer: 3 835225

Apresentagio do Projeto:

A fase de contengdo & um dos mais desafiadores & imprevisiveis estagios de todo tratamento ortoddntico.
Mesmo que existam diversas opgies de contengdes, o protocolo clinico mais efetivo para o uso das
mesmas ainda permanesce incerto. Objetivo: Comparar a efetividade clinica das contengdes fixas versus
contengies termoplasticas com relagdo 3 estabilidade; sadde periodontal; e taxa de sobrevivéncia apos 18
meses de remogdo do aparelho fixo. Material & Métodos: Cinguenta pacientes finalizando o tratamento
orioddntico serdo prospectiva e aleatoriamente alocados em dois grupos. O primeiro grupo sera composto
de 25 pacientes que utilizardo contengdes fixas W-bend supericres e inferiores de canino acaning; enquanto
o segundo grupo consistird de 25 pacientes que fardc uso de contengdes termoplasticas confeccionadas a
vacuo. O desfeche primario sera a estabilidade pos-tratamento ortoddntico. Os desfechos secundarios serdo
considerados a salde periodontal, taxa de sobrevivéncia das contengdes & a percepgdo dos pacientes. Os
pacientes serio avaliados no dia da remogio do aparelho fixe (Baseline-TO); apos 3 meses (T1) § meses
(T2} 12 meses (T3) & 18 meses (T4). Em cada consulta de acompanhamento sera obtido um modelo de
estudo & a salde periodontal de cada paciente sera avaliada tomando como base indices previaments
descritos. Os modelos de estudo serdo escaneados e analisados pelo Software OrthoAnalyzer®. Os
resultados obtidos serdo verficados quanto a sua distriibuigdo normal, & as comparagdes intergrupo serdo
analisadas pelo teste t para estabilidade, e para as variaveis. periodontais sera utilizado o teste de Mann-

Whitney. Por fim, as comparagdes
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intergrupo para todas as variaveis serfo realizadas em todos os tempos de tratamento.

Objetivo da Pesquisa:

Comparar a efetividade clinica das contengdes fixas V-Bend versus contengdes termoplasticas quanto a sua
capacidade de manter estavel os resultados obtidos com o tratamento ofoddntico; salde periodontal; e taxa
de sobrevivéncia apds 18 meses de remogio do aparelho fixo. Além disso, avaliar a percepgio dos
pacientes com relagio aos dois protocolos testados.

Avaliagio dos Rizcos e Beneficios:

Os pesquisadores incluiram a informagfo sobre risco de exposigdo de fotos e informagdes dos pariicipantes
na PB, projeto, TCLEs e TALE.

"ale ressaltar que pelo fato de serem realizadas fotografias e a aplicacdo de um guestionario, existe o risco
de exposicdo da sua imagem e dados pessoais, pois estes dades também poderdo ser usados em aulas e
publicagdes cientificas. No entanto, o manuseio das fotografias, dados contidos no prentudrio e questiondrio
sera feito de maneira sigilosa e cuidadosa. O guestionario abordard a sua opiniio pessocal com relacio a
vérios itens relacionados ac conforto utiizando a contengdo durante o periodo da pesquisa, e se necessario,
0 pesguisador responsavel estara presente para auxiliar no seu preenchimento. Novamente, os
pesquisadores envolvidos realizarSo todos os procedimentos necessarios para minimizar qualquer risco de
divulgacfo inapropriada de imagens e dados pessoais obtidos nas consultas e questionarios.”

Comentarios ¢ Consideragbes sobre a Pesquisa:

O projeto de pesquisa esta adequado e sem impedimento &tico.
Consideragibes sobre os Termos de apresentagio obrigatoria:
Os termos apresentados estio adequados.

Recomendagies:
Todas as solicitagfes sobre risco foram atendidas e inseridas no projeto, PB, TCLEs & TALE.

Conclusdes ou Pendéncias e Lista de Inadequacdes:
Menhuma.

Consideragibes Finais a critério do CEP:

Essze projeto foi considerado APROVADD na reunido ordinaria do CEP de 05/02/2020, com base nas
nomias éticas da Resolugdo CNS 466/12. Ao término da pesquisa o CEP-FOB/USP exige a apresentacio
de relatorio final. Os relatdrios parciais deverdo estar de acordo com o cronograma efou parecer emifido
pelo CEP. Alteragdes na metodologia, titulo, inclusio ou exclusio de autores,
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cronograma e guaisgquer cutras mudangas gue sejam significativas deverdo ser previamente comunicadas a

este CEP sob risco de ndo aprovagdo do relatdrio final. Quando da apresentacdo deste, deverdo ser
incluidos todos os TCLEs elou termos de doagdo assinados e rubricados, se pertinentes.

Este parecer foi elaborado baseado nos documentos abaixo relacionados:

Tipo Documento Arguivo Postagem Autor Situacao
Informagdes Basicas| PE_INFORMACOES_BASICAS_DO P | D&/01/2020 Aceito
do Projeto ROJETO 1418649 pdf 10-:07-48
Outros Oficio_Assinado_Projeto_PhD_Silvio pdf] 08/01/2020 | Silvio Bellini Aceito
10:00:58

TCLE ! Termos de | 10_Termo_Assentimento. pdf 08/0172020 | Silvio Bellini Aceito

Assentimento f 10:00:39

Jusfificativa de

Aussncia

TCLE ! Termos de |9 _TCLE_Responsaveis.pdf 08/01,2020 | Silvio Bellini Aceito

Assentimento 10:00:27

Justificativa de

Auséncia

TCLE { Termos de |8 TCLE pdf 05012020 | Silvio Bellini Aceito

Aszentimento f 10:00:16

Justificativa de

Aussncia

Projeto Detalhado /' |4_Projeto_Doutorade_Contencoes_CEF| 08/0172020 | Silvio Bellini Aceito

Brochura Jpdf 10:00:03

Investigador

Parecer Anterior Parecer CEP_2 pdf 08/01F2020 | Silvio Bellini Aceito
09:59:52

Cronograma &_Cronograma_Silvio. pdf 080172020 | Silvio Bellini Aceito
09:59:39

Outros 1_Carta_de_Encaminhamento_Assinad | 08M1/2019 | Silvio Bellini Aceito

a.pdf 10:28-23

Orgamento 7_Orcamento. pdf 18/09/2019 | Silvio Bellini Aceito
223494

Outros 3_Checklist_Assinado. pdf 18/09/2019 | Silvio Bellini Aceito
11:53:19

Declaragdo de 2_Declaracac_de_Compromisso_Pesquil 180952019 | Silvio Bellini Aceito

Pesquisadorss sador_Assinada.pdf 11:52:46

Folha de Rosto o_Folha_de_Rosto.pdf 180942019 | Silvio Bellini Aceito
11:51:28
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Situagio do Parecer:

Aprovado

Necessita Apreciagio da CONEP:
Néo

BAURLD, 12 de Fevereiro de 2020

Assinado por:

Ana Licia Pompéia Fraga de Almeida
(Coordenadoria))
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ANEXX B. Informed consent for children.

Fagna 1 de 1
Universidade de Sio Paulo

Faculdade de Odontologia de Bauru

Departamento de Odontopediatria, Ortodontia e
Salde Coletiva

Termo de Assentimento

Vooé esta sendo convidadola) a participar da pesquisa “Efetividade clinica de contengdes fixas versus
contengies termoplasticas apds 18 meses: Um ensaio clinico randomizado”. Essa pesquisa sera realzada
pelo Or. Silvio Auguste Bellini Persira. nesta faculdade, a Faculdade de Odontologia de Bauru, da Universidade de
30 Paulo (FOB-USP).

Mesta pesquisa vamos comparar duas “contengles ortoddnficas”, que sdo aparelhos usados pelos
pacientes depois de remover o aparelho fixo, este que voof estd usando no momento. Essas “contengles” Bm
como fungao manter os dentes alinhados e impedir que eles voltemn a sua posigac de antes. Elas serao feitas, e
colocadas pell:u mesmo dentista que wai te atender (Dr. Silvio). E muito importante que \INE saiba que para c::hca.r
a5 l:c-men;ae-s nac déi, e elas =30 praticamente mpeneptiveis, ou seja, outras pessoas nac percebem que. vocds
estarao usando. Caso concorde em participar, € importants também que voce saiba que os atendimentos serdo aqm
na clinica de Ortodontia desta faculdade (FOB-USP). Alem disso, assim como vocé, o seu responsavel tambem sera
informade sobre a sua participagdo neste astudo.

Depois que as “contengdes” forem colocadas & poss el que wocE sinta um minime desconforto
principalmente para falar, mas pode fiear tranquilo, porque isso & nommal, & & um pequeno perinde de adaptacio dos
seus misculos e sua lingua. Em até dois dias  vocE 3 estara falande normalmente.

Para verifizar = as “contengies” estio fazendo efeito, alguns procedimentos serdo realizados, mas todos
s30 muito simples e rapidos. Primeiro vamos tirar algumas fotos do seu rosto e da sua boca. SerSo 8 fotos no total.
E em seguida vamos “moldar” seus dentes com uma “massinha” utifizada pelos dentistas. Por fim, sera feita uma
limpeza para tirar a “massinha” enfre os dentes, & manter sua boca saudavel. Estes procedimentos serdg feitos
durante um periodo de 18 meses, em todas as consultas de acompanhamento marcadas p-ell:- Dr. Silwio. E muite
mportante que as -:nnhengnes sejam usadas cometamente durante todo esse periodo & que vocs siga as |n5tm|;ne-5
do Dr. Sivio com rEla-:'.al:u a como culdar da sua u::nntenl;-an As consultas de amnpanhamenmnan serao realizadas
mensalmente. Vocé serd apenas convidado a retomar apos 3 meses da remogao do aparelho, 8 meses, 12 meses
e 15 meses, ou seja, durante o periodo de 1 ano & B mesas, vocé sera convidado a comparecer somente 5 vezes,
COIm Wma dumg.a'u de consulia de aproximadamenie 1 hora.

Alem desses procedimentos. nas consultas de mnpanhamenm com o Dr. Sllwn vocs também sera
convidado a responder uma escala contende um questionario com & itens. O questionario & muito facil & simples de
voce resp-ander Em apenas 5 minutes & pcrs*sru'el realizar o seu preenchiments, & em caso de duwidas sobre come
o questionario funciona, o Dr. Silvio estara por perto para te ajudar. Como vamos tirar algumas fotografias & vood
vai responder wm questil:-nériu. existe 0 rsco de exposigdo da sua imagem e dados pess0ais porques muitss vezes
USamos 8553s imagens em aulas e pd:alina?:ies em revistas. Mas, nos vamos cuidar das fotografias, dos seus dados,
e das suas respostas do questionano muite bem, & seremos muito cuidadoses. Mo questionario vocs vai dar sua
opinido pessoal sobre o conforto enquants usava a contencdo durante o perinde da pesquisa. e se necessario, o Or.
Silvio estara presente para ajudar no seu presnchimente. E muito importante que voc saiba que o Dr. Silvio & sua
equipe fardo todos os procedimentos necessanos para minimizar qualquer risco de divelgacSo inapropriada das
suas fotos e dados pessoais obtidos nas consultas & questionarios.

MN3o se esquega. quakquer problema com a 'mmeng.au como &3 quebrar ou descolar, avise o seu
responsavel para ele conversar com o Or. Silvio. Dessa maneira o Dr. Silvio podera fazer uma nova contencdo e os
seus dentes vAo se manter alnhados, bonitos, & na mesma posicdo. Vood devera usar o aparelho por 18 meses e
mesmo apds a pesquisa acabar, mas figue U'aiqmll:uajl que o Dir. Silvio explicars em detalhe para vocd & para o
el respcnsamrel tudo relamunadn as contengdes. Sevoce tiver alguma dirvida, pode perguntar a malquet momento.
Vood ndo tera nenhum custe, & & responsabdidade do Dr. Silvio & equipe arcar com qualquer possivel gasto com
relal;aa a almemal;.an ou transporte que aparega durante a sua participag3o na pesqutsa Mao se esquega. vooé
ndo precisa participar da pesquisa se n3o quiser. Mao tera nenhum problema e vocé recebera atendimento da
mesma forma.

Sendo assim, apos me explicarem e ter lido e entendido todas as |nfmnai:=:|e5 deste fexto, eu.
aceito participar da pesquisa "Efetvidade clinica de contengbes
fixas wersus nmten?:le*s. termoplasticas apos 13 meses: Um ensaio clinico randomizada”

Entendi que coisas boas que podem acontecer, mas que tambem posso sentir um pequenc desconforto.

Entendi que posso dizer “sim” e participar, mas que, a qualquer momento, pesso dizer *nac” & desistir & n3o
acontecera nenhuma penalidade. Os pesquisadores tiraram minhas dividas e CONUErsaram com o5 MEUS
responsaveis. Recebi uma copia deste termo de assentiments e concordo em participar da pesguisa.

Bauru, de de

Silvio Augusta Bellini Pereira Assinatura do menor
Pesquisador Responsavel
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ANEXX C. Informed consent for children’s legal guardians (front).

Faculdade de Odontologia de Bauru

Departamento de Odontopediatria, Ortodontia e
Sande Coletiva

Termo de Consentimento Livre e Esclarecido (Ao responsavel do menor)

O menor sob sua responsabiidade estd sendo convidado a participar como voluntirio da pesgquisa intitulada
“Efetividade clinica de contengdes fixas versus contengdes termoplasticas apés 18 meses: Um ensaio clinico
randomizado”. A pesquisa sera realizada por Silvio Auguste Bellini Persira, Doutorande em Orodontia na Faculdade de
Odontologia de Bauru da Universidade de 530 Paulo, sob l:mEll‘lag.au de Prof. Dr. Joesé Femande Castanha Henriques.

Esta pesquisa tem como ebjetive principal comparar dois fipes de contencdes (aparelhos usades por pacientes
apos remover o aparelho fixo) quanto a 4 fatores: 1 — Quanto a sua estabilidade (capacidade de manter os resultados
obtidos durante o tratamento ortoddnticol, 2 — Quanto a salde pericdontal (saude da gengiva ao redor do dente); 3-
Quanto a sua taxa de sobrevivéncia (porcentagem de contengdes que se mantém sem quebrar ou descolar, por motivos
diversas) 4 — Quanto 3 pemel:u:'.an dos pacientes sobre o uso das mnﬁenp:le-s no diz-a-da. Pacientas como o menor sob
Sua mipmsahilldade gue estao finalzando o tratamento ortoddntico serdo convidados a participar desta pesguisa.

Caso vocé concorde com a participagao do menor sob sua responsabilidade nesta pesguisa, saba gue ele(a)
poderd ser dividido de maneira aleatria em dois grupes dependendo da contenglo que for ulllizar, As duas contengdes
utdizadas nesta peaquis.a serao as contenpoes fixas "V-bend” & “Termoplasticas™. A contencao fixa V-bend & composta
por um fio de ago inoxidavel muits fino colado na parte de tras dos dentes da frente (incisivos & Caninos) SUPEMiones e
inferiores. Ela & colada wiilizando resina e praticaments imperceptivel durante o somiso. Ja a u::nnteng.an termoplastica &
feita de plastico acetato e pode ser removida durante alimentagdo & escovagio dos dentes. também se apresenta quase
imperceptivel durante o somiso.

E importante salientar que independente da contencin que serd utifizada pele menor sob sua responsabiidade,
ambas s3o capazes | de manter os resultados obtidos durante o tratamento ortoddntico, & os dentes alinhados, se utiizadas
saguindo as |n5mlg:=:|es adequadas que serao fransmitidas pelo pesquisador responsavel | (Dr. Silvio).

A confecgdo e |n5tala|;-.an das -::nnhe-nl;:uese urm método simples, sendo gque em uma Unica consulta o aparelho five
serd removido & a contenc3o 3 sesa instalada. A contenglo fika V-Bend fieard colada na parte de trds dos dentes da
frente (incisivos e caninos) e a contengSo termoplastica, por ser removivel, serd usada no peru:-du noturme pelos paclente*s
selecionados. O procedimento de instalagdo das contengies & completamente indolor (ndo déi). Entretanto, apos sua
|n51a]a{;.au o paciente pode sentir certo desconforio pnnnpalmeme para falar, p-arem 5up|:-rtau'el pois & um _p-en-:du de
adaptal,;aa de ate Z dias para 3 lingua & a musculatura se adaptarem as nmheng:::le's Apos este curto penodo, a fala
ocomera nomalmente. Mio se pode descartar a posshilidade de as contengdes apresentarem o risco de falhar por
diversos motives, sendo os mais comuns a fratura {quebra) ou descolagem das nmtenp-:les Por isso, a cometa hlglene
bucal (pela escovagdo dos dentes e fio dental) e cuidades com almentos duros serdo importantes paraa rnanutenl;-.w da
calde bucal e das contengies. 0 menor & voce, respnns.a'uel serao orientados quanto 3 higient iZagan. para manter salde
bucal em niveis dtimos e para evitar alguma intercorméncia com relagdo ao uso das contengdes durante todo o periodo de
acompanhamento (18 meses). . i

Caomo e:-:plinadn anteriormente, o uso cometo das contengoes permitira que os resultados obtidos pelo ratamento
ortoddntice sejam mantidos, evitando dessa maneira, a recidiva (tendéncia de os demtes voltarem para sua posigio
ariginal, antes do tratamento).

E impertante salientar que o menor sob sua responsabilidade serd acompanhado por wum tempo total de 18 meses.
E em cada consulta de atendimento, o pesquisader responsavel maligalﬁ fotos da face e da boea, ttalizando 6 fotos, e
tambem fara a moldagem da boca (utizacac de uma massa odontologica especifica para copiar os dentes & gengiva).
Ambos os procedimentos sao rapidos e fazem parte da rotina odontologica, apresentando apenas minime desconforto.

As consultas de acompanhamento nao serao realizadas mensalmente. 0 menor sera apenas convidado a retomar
apos 3 meses da remagdo do aparelho, & meses, 12 meses & 18 meses, ou seja, durante o periodo de 1 ano & § meses,
vocé & o menor sob sua responsablidade serio convidados a comparecer somentz § vezes, com uma duragio de
consulia de aproximadamente 1 hora.

Além dos procedimentos descritos acima. nas consultas de acompanhamento o menor tambem sera convidado a
responder uma escala contendo um questionario com B itens. O guestiondnio & de facil preenchimento e spresenta uma
linguagem simples. Em apenas 5 minutos 2 poessivel realizar o seu presnchiments, 2 em caso de duvidas sobre como o
questionario funciona, o pesquisador responsavel estara por perte para auxiliar.

Vale ressaltar que pelo fato de serem realzadas fotografias e a aplu::ag.an de umn questionario, existe o risco de
Exp-aslg.au da imagem e dados peamls do menor, pois estes dados tamb=m pl:-demu ser usados em aulas epuhllcag:u-e*s
cientificas. Mo entanto, o manuseio das feiografias, dados contidos no prontudric e qyestlnnano sera feito de mansira
sighosa e cuidadosa. O ques.hun.mn abordara a opinido pesscal do menor com relal;:an a varios itens relacionados ao
conforto utilizando a conteng3e durante o periodo da pesquisa, e se necessaro, o pesquisador responsavel estara
presente para auxiliar no preenchimento. Movamente, 0s pesquisadores envolvides realizarao todos os procedimentos
necessaries para minimizar qualquer risco de divulgacSo inapropriada de imagens e dados pessoais obtidos nas consultas
& questionarnios.

Todos os procedimentos clinicos serdo realizados pelo proprio pesquisador responsavel, na clinica de Orodontia
da Faculdade de Odontologia de Bauwn, Universidade de S3c Paulo.

Ao parficipar desta pesguisa, o mEﬂul_apreaEﬂlal—El como heneﬂnips a gratuidade do acompanhamento para
conirole crtodontico (atendimentos apos remogao do aparsio) por todo penodo do estudo {18 meses), onde tambem
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ANEXX C. Informed consent for children’s legal guardians (verse).

Faculdade de Odontologia de Bauru

Departamento de Odontopediatria, Ortodontia e
Saide Coletiva

serdo realizadas impezas periodicas = controle da salde pericdontal; & caso apresente a necessidade de algum
outro tratamento bucal, o pacients sera encaminhado para o sistema de Triagem da Faculdade de Odentologia de Bauru
para ser postefommente encaminhado a owtros Departamentos. Lembrando que durante todo periodo de
acompanhaments, o menor podera ser atendido em dmbito emergencial pelo pesquisador caso ccoma falha em alguma
das contengdes, ndependente do motive. Dessa maneira, serd proporcionada uma establidade aceitivel dos resultados
obtidos durante o tratamento erioddntico, & uma adeguada sadde periodontal.

Alemn disso, ao final do estudo o mencr sob sua responsabdidade tera garantide o acompanhamento elou
fratamento orfoddntico complementar (caso os dentes estejam desalinhados por conta exclusvamente da “recidiva™) e
estara disposto aos melhores metodos preventivos. diagnosticos e terapéuticos que se demonsirarem eficazes. por parte
da Instituigio patrecinadora. Vocé e 0 menor sob sua responsabilidade nao terdo nenhum custo, e & responsabilidade do
Dv. Silvio & equipe arcar cgm qualgquer possivel gasto com relazdo a alimentagio ou transporte que apareca durante a
participacac na pesquisa. E garantida a indenizagao em casos de danos que oocomam decomentes dos procedimentos
empregados nesta pesquisa.

E de extrema importdncia que wocé saiba que a sua privacidade e do menor sob sua responsabilidade serdo
respeitadas. Ou seja, 0 s2u nome, o nome do menor, ou quakguer outro dado que possa, de qualquer forma, identifica-
los, sera mantido em siglo. O menor podera deixar de participar da pesquisa a qualquer momento sem sofrer prejuizos,
retrando. entdo. seu consentfimento. sem precisar se justificar. Para qualguer questionamento futuro, vocd tambem ficara
COom uma copia deste termo de consentimento livre e esclarecido.

0 pesquisador responsavel envolvido com a referida pesquisa @ Silvio Augusto Bellini Pereira e com ele vocd
podera manter contato wia e-mail (sivie_abp@hotmail.com) ou telefone (11) 9E214-2930.

E assegurado o esclarecimento de dividas durante toda pesquisa, bem como serd garantido o livre acesso a todas
as informagdes & esclarecimentos adicionars scbre ¢ estudo. Pelo presente instrumento gue atende as exigéncias legais.
ofa) Sria) ,  mesponsavel  pelo menor
, portador da cedula de identidade .
apos leitura minuciosa das informagdes constantes neste TERMO DE COMNSEMNTIMENTO LIVRE E ESCLARECIDD,
devidamente explicada pelos profissionais em seus minimos detalhes, cente dos servicos e procedimentos a0s quais
sera submefido, ndoc restando quaisquer dividas a respeito do lido e explicade, DECLARA = FIRMA seu
COMSENTIMEMTO LIVRE E ESCLARECIDO concordandc em participar da pesquisa proposta. Fica clamo que o
participants da pesguisa, pode a gualquer momento retirar seu CONSENTIMENTO LIVRE E ESCLARECIDD & deixar de
participar desta pesquisa & ciente de gue todas as informagdes prestadas tomar-se-3o confidenciais e guardadas por
forga de sigho profissional [Art 0° do Cédigo de Etica Odontologica). .

Por fim, como pesquisador responsavel pela pesquisa, DECLARDC o cumprimento do disposto na Resclegan CHNS
n* 468 de 2012, contides nos itens V.2 2 IV.5.a e, na integra com a resolugdo CMS n® 488 de dezembro de 2012,

Por estarmos de acordo com o presente fermo o fimnamoes em duas vias igualmente vabdas (uma via para o
parficipante da pesquisa e oulra para o pesquisador) que serdo rubricadas em todas as suas paginas = assinadas ao seu
términa, conforme o disposto pela Resolugio CNS n® 485 de 2012, itens W.3fe IV.5.d.

Bauru, de de .

Silvio Auguste Bellini Persira Assinatura do responsavel pelo menor
Pesquisador responsavel

0 Comité de Efica em Pesquisa — CEP. organizado e criado pela FOB-USP, em 20/06/28 (Portaria
GDV0EIRFOB), previsto no item VIl da Resshupdo n° 483/12 do Conselho Macional de Salde do Ministério
da Sande (publicada no DOU de 13/06/2013), & um Colegiade interdisciplinar & mdependents, de relevancia
publica, de carater consultvo, deliberativo e educativo, criado para defender os interesses dos participantes
da pesquisa em sua integridade e dignidade & para contribuir no desenvolvimento da pesquisa dentro de
padries eticos.

Qualquer denlncia efou reclamagao sobre sua participagdo na pesquisa poderd ser reportada a este CEF:

Horario e local de funcionamento:

Comité de Etica em Pesquisa

Faculdade de Odontologia de Bauru-USP - Prédio da F'Ers—Gmduai'.iu {bloco E - pavimento superior), de
segunda & sexta-feira, no hordrio das 13h30 as 17 horas, em dias uteis.

Alarmeda Or. Octawio Pinheire Brisolla, 8-75

Vila Universitiria — Bauru — 5P — CEP 17012-801

Telefone/FAX]14)3235-8358

e-mail: cepififob usp.br

Al. Dr. Octavio Pinheiro Brisolla, 8-75 — Bauru-SP — CEP 17012-801 — C.P. 73
e-mall: veragato@fob usp.br — Fone/FAX [cid) 3235-8217
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ANEXX D. Informed consent for patients above 18 years (front).

Faculdade de Odontologia de Bauru

Departamento de Odontopediatria, Orfodontia e
Sande Coletiva

Termo de Consentimento Livre & Esclarecido

Voog estd sendo convidado a participar como voluntirio da pesquisa intitlada “Efetividade clinica de
contengies fixas versus contengdes termoplasticas apds 18 meses: Um ensaio clinico randomizado”. A pesquisa
serd realizada por Silvio Augusto Bellini Pergira, Doutorando em Oricdontia na Faculdade de Odontologia de Bauru da
Universidade de 330 Paulo, sob orientagdo do Prof. Dr. José Femando Castanha Henriques.

Esta pesguisa tem come objetivo principal comparar dois tipos de contengdes (aparelhos usados por pacientes
apos remover o aparelho fixo) quanto a 4 fatores: 1 — Quanio a sua estabilidade (capacidade de manter os resuliados
cbtidos duranie o tratamento ortoddntico); 2 — Quanto a salde periodontal (sadde da gengiva ao redor do dente); 3-
Quanto & sua taxa de sobrevivéncia (porcentagem de contengdes que se mantém sem quebrar ou descolar, por motivos
diversos); 4 — Quanto a percepgdo dos pacdentes scbre o uso das contengbes no dia-a-dia. Pacientes como vocé que
estio finalizando o tratamento onoddntico serdo convidados a participar desta pesquisa.

Caso aceite participar vecé podera ser dividido de maneira aleatdna em deois grupos dependendo da contengio
que fior uiilizar. As duas contencies ulilizadas nesta pesquisa serdo as contengdes fixas "V-bend” & Termoplasticas™. A
contencio fixa V-bend & composta por um fio de ago inowidavel muits fine colado na pare de tris dos dentes da freme
{imcisivos e caninos) superiores e inferiores. Ela @ colada utilizando resina e praticaments impenceptivel durante o somiso.
Ja a contengio termoplastica & feita de plastico acetato e pode serremaovida durante alimentacio = escovagio dos dentes,
também s= apresents quase imperceptivel durante o somisc.

E importante salientar que independents da -:umen-;an que sera ulilizada por vocg, ambas s3o capazes de marier
o5 resultados obtidos durante o ratamentc oroddntico, e os dentes alinhados, se utizadas seguinde as intrugies
adequadas que serdo fransmitidas pelo pesquisador responsavel (Dr. Silvio).

A& confecgdo e instalagdo das contengies & um método simples, sendo que em uma (nica consulta o aparelho fixo
sera removido & a contengio ja sera instalada. A contenglo fixa V-Bend ficara colada na parte de tras dos dentes da
frents (incisives e canings) e a contengdo temmoplastica, por ser remavivel, serd usada no periodo notume pelos pacientss
selecionados. O procedmenic de instalagSo das contengdes & completaments indolor (ndo doi). Entretanto, apos sua
instalagdo o pacients pode sentir cerio desconforto principalmente para falar, porém suportdvel, pois & um periodo de
adapiagdo de a% 2 dias para a lingua e a musculatura se adapiarem as contengdes. Apos este curio periodo, a fala
ooomerd nomalmente. Mo se pode descartar a possibilidade das contengies apresentarem o risco de falhar por diversos
motivos, sendo os mais comuns a fratura (quebra) ou descolagem das contencdes. Forisso, a cometa higiene bucal (pela
escovardo dos dentes e fie dental) e cuidades com alimentos duros ser3o impartantes para a rrunuleng.iu da saldde bucal
& das contencdes. Wook sera orentado quanto a I'igieniza;éo. para manter a sua salde buca em nivels ofimos e para
evitar alguma intercoméncia com relacio ao uso das contengdes durante todo o periode de acompanhamenio (18 meses).

Como explk:‘.a:!n anteriorments, o Uss cometo das contengdes permitird que os resultados obtidos pelo tratamento
ortoddntice ssjam mantidos, evitando dessa maneira, a recidiva (tendéncia de os dentes voltarem para sua posigio
original, antes do tratamento).

Wooe sera acompanhado por um tempo tofal de 128 meses. E em cada consulta de atendimento, o pesquisador
responsavel realizar fotos da sua face e da boea, totalizando B fotos, & também fard a meldagem da boca (utilizagdo de
uma massa cdontoldgica especifica para copiar os dentes & gengiva). Ambos os procedimentos s3o rapidos e fazem parte
da rotina odontclogica. apresentando apenas minimo desconforto.

As consultas de acompanhaments ndo serdo realizadas mensalmente. Vooé serd apenas convidado a retomar
apds 3 meses da remogio do aparelho, 8 meses. 12 meses & 18 meses, ou seja. durants o periodo de 1 ano & 6 meses,
vocd sera comvidado a comparecer somente § vezes, com uma duragio de consulta de aproximadamente 1 hora.

Além dos procedimentos descritos acima, nas consultas de acompanhamento vocé também sera convidado a
responder uma escala contendo um questionaro com 8 itens. O questionaric & de facil preenchimento & apresenta uma
linguagem simples. Em apenas 5 minutos & possivel realizar o seu preenchimenio, e em caso de dinvidas scbre como o
questionaric funciona, o pesquisador responsavel estard por perio para auxiliar,

Wale ressaltar que pelo falo de serem realizadas fotografias e a aplicagdo de um questionario, existe o risco de
exposigio da sua imagem e dados pessoais, pois estes dados também poderSo ser usados em aulas e publicacdes
cientificas. Mo entanto, o manuseio das fotografias, dados contidos no prontudrio & questionario sera feito de mansira
sigilosa e cuidadosa. O questionario abordara a sua opinido pessoal com relagio a vanos itens relacionados ao conforto
wiilizando & contengdo durante o pericde da pesguisa, @ se necessdrio, o pesquisador responsavel estard presents para
awiliar no seu presnchimento. Movamente, os pesquisadores envolvidos realizardo todos os procedimentos necessanos
para minimizar gualquer risco de divulgagio inapropriada de imagens e dados pessoais obfidos nas consultas e
questionarics. Todos os procedimentos clinicos serio realizados pelo proprio pesquisador responsavel, na dinica de
Ortodontia da Faculdade de Odontologia de Bauru, Universidade de 530 Paulo.

Ao participar desta pesquisa, vood apresentara como beneficios a gratuidade do acompanhaments para controle
ortoddntice (atendimentos apds remogdo do aparelho) por todo periodo do estudo (18 meses), onde também serdo
realizadas limpezas periddicas e controle da salde perodontal; & caso apresente a necessidade de algum outro
tratamento bucal, vood serd encaminhado para o sistema de Triagem da Faculkdade de Odontologia de Bauru para ser
posteriommente encaminhado a outros Departamentos. Lembrando que durante todo pericdo de acompanhamento, voce
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ANEXX D. Informed consent for patients above 18 years (verse).

Faculdade de Odontologia de Bauru
Departamento de Odontopediatria, Ortodontia e
Sande Coletiva

poderd ser atendido em dmbito En'req;ermal pelo pesquisador caso ocoma falha em alguma das con
independente do motivo, Dessa maneira, serd proporcionada uma estabilidade aceitavel dos resultades obtidos dura.r'l.e
o tratamento ortoddntico, & uma adequada sallide periodontal.

Alémn disso, a0 final do estuda vocd terd garantido o acompanhaments efou fratamento oroddntico complementar
{zaso os dentes estejam desainhados por conta exdusivamentes da “recidiva”) e estara disposio aos melhores metodos
preventives, diagnasticos e terap@uticos que se demonstrarem eficares, por parte da Instituigio patrocinadora. Voo nio
tera menhum custo, = & responsabilidade do Dr. Sikic e equipe arcar com qualquer possivel gasto com relaglo a
alimentagio ou transporte que aparega durants & sua participagao na pesguisa. E garantida a indenizagio em casos de
dancs que ccomam decomentes dos procedimenios empregados nesta pesquisa.

E de extrema importincia que vood saiba que a sua privacidade serd respeitada. Ou seja, o seu nome ou qualkquer
outro dado que possa, de qualquer forma, identifica-lo, serd mantido em sigilo. Vood podera deixar de participar da
pesquisa a qualguer momento sem soffer prejuizos, retirando, entdo, seu consentimento, sem precisar se justificar. Para
qualquer questicnamento futuno, wocd também ficara com wma copia deste termo de consentimento lvre e esclarecido.

O pesquisador responsavel envohvido com a referida pesquisa & Silvie Augusto Bellini Pereira & com e vood
podera mianter contato via e-miail (sivio_abpi@fhotrmail.com) cu telefone (11) 98914-2030.

E assegurado o esclarecimento de dividas durante foda pesquisa, bem como sera garantido o livre
acesso a todas as informagdes e esclarecimentos adicionais solre o estudo. Pelo presente instrumento que
atende as exigéncias legais, ofa) Sr.(a) . portador da
cedula de identidade . 3p0s leftura minuciosa das informagdes constantes neste TERMO DE
CONSENTIMENTO LIVRE E ESCLARECIDOD, devidamente explicada pelos profissionais em seus minimes detalhes,
ciente dos senvigos & procedimentos aos quais serd submetide, ndo restando guaisquer dividas a respeito do lido &
explicado, DECLARA e FIRMA, sey COMSENTIMENTO LIWVRE E ESCLARECIDO concordando em parficipar da pesquisa
proposta. Fica claro que o participants da pesquisa, peode a qualguer momento retirar seu CONSENTIMENTO LIWVRE E
ESCLARECIDO e deixar de participar desta pesquisa e ciente de gue todas as infurma?ia prestadas tormar-se-3o
confidenciais e guardadas por forga de sigile profissional (Art 8% do Codige de Efica Cdontologica).

Por fim, como pesquisadar respensavel pela pesquisa, DECLARC o cumprimento do disposto na Resolugio CNS
n° 486 d= 2012, contidos nos itens V.3 e IV.5.a &, na integra com a resolugio CNS n® 466 de dezembro de 2012,

Por estarmos de acordo com o presente termo o firmamos em duas vias igualmente validas (uma via para o
participants da pesquisa e outra para o pesquisador] que serdo rubricadas em todas as suas paginas e assinadas ao seu
término, conforme o disposio pela Resolugdo CHS n® 466 de 2012, ftens W.3fe IV.5.d.

Baurnu, de de

Silvio Augusto Bellini Persira Participante da Pesquisa
Pesquisador responsavel

O Comité de Etica em Fesquisa — CEF, crganizado e criado pela FOB-USP, em 2B0G6/88 (Portaria
GIVOEIEFOB], previsto no item Vil da Resolugdo n® 488/12 do Conselhe Macional de Salde do Ministério
da Salde (publicada no DO de 13/08/2013). & um Colegiado interdisciplinar e independents, de relevandcia
publica, de carater consultive, deliberativo e educative., criado para defender os interesses dos participantes
da pesquisa em sua integridade e dignidade & para contribuir mo dessnvolvimento da pesquisa dentro de
padries &icos.

Qualguer denlncia afou reclamacio sobre sua participacdo na pesquisa poderd ser reportada a este CEF:

Horario e local de funcionamento:

Comité de Etica em Pesquisa

Faculdade de Odontologia de Bauru-USP - Pradio da F'u:'rs-Glzdua.?Ea {bloco E - pavimento superiar), de
segunda 3 sexta-feira, no hordrio das 13h30 as 17 horas, em dias Uteis.

Alameda Dr. Octavio Pinheire Brisolla, 8-75

Vila Universitaria — Baunu — S° — CEP 17012-801

Telefona/FAX| 1432358356

e-mail: cepiffcb usp br

&l. Dr. Octavio Pinheiro Brisolla, 8-75 — Bauru-5P — CEP 17012001 - C.P. 73
e-mail: veragato@fob.uspbr — FoneFAX (lecl4) 3235-821T
hittp:/Save fiob wsp br
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Rulbrica do Pesquisador Responsival:

Rubdca do Parfcpanie da Pesquisa:
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