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RESUMEN

Introduccidn: Los alineadores son una alternativa que actualmente vienen siendo muy
usados en el tratamiento ortoddncico, sin embargo, la recidiva post-tratamiento no ha
sido explorada de una manera comparativa. Objetivo: Comparar la recidiva post
tratamiento de ortodoncia realizada con alineadores dentales versus ortodoncia
convencional con brackets a través de una revision sistemdtica. Materiales y métodos:
Una busqueda exhaustiva se realizd en las bases de datos de MEDLINE (Via PubMed),
EBSCO, SCOPUS y EMBASE, hasta el 30 de setiembre de 2023. Un total de 522 articulos
fueron encontrados en las bases de datos, luego de aplicar los criterios de seleccién se
eligieron 24 articulos para evaluar el texto completo. Al final de la evaluacién, solo tres
investigaciones fueron consideradas, dos estudios observacionales y un ensayo clinico
aleatorizado. Las herramientas Newcastle Ottawa y ROB-2 se utilizaron para evaluar el
riesgo de sesgo. Resultados: De los tres estudios, sélo uno (evaluado tres afios post
ortodoncia) identificd diferencia significativa en la recidiva de la alineacién total,
alineacién anterior maxilar y mandibular con ventaja de utilizar ortodoncia
convencional. Los otros dos (uno evaluado seis meses y el otro estudio dos afios post
ortodoncia) no mostraron diferencias estadisticamente significativas. Ademas, ambos
grupos presentaron leve recidiva relacionada con el desprendimiento del retenedor fijo.
Conclusiones: La evidencia cientifica indica que hay pocos estudios que comparen la
recidiva post-tratamiento de ortodoncia entre el uso de alineadores dentales y la
ortodoncia convencional con brackets, y los estudios existentes tienen un alto o
moderado riesgo de sesgo. Aparentemente, no hay una diferencia significativa en la
recidiva entre ambos grupos, sugiriendo resultados de estabilidad similares. Sin

embargo, se requieren mas estudios bien disefiados para confirmar esta observacion.

Palabras clave: Alineadores, recidiva, brackets, ortodoncia.
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ABSTRACT

Introduction: Aligners are an alternative that are currently being widely used in
orthodontic treatment, however, post-treatment recurrence has not been exploredin a
comparative way. Objective: Compare relapse after orthodontic performed with dental
aligners versus conventional orthodontics with brackets through a systematic review.
Materials and methods: An exhaustive search was carried out in the MEDLINE (via
PubMed), EBSCO, SCOPUS and EMBASE databases up to September 30, 2023. A total of
522 articles were found and after applying the selection criteria, the full texts of 24
articles were chosen for evaluation. At the end of the evaluation, only 3 studies were
considered, two observational studies and one randomized clinical trial. The Newcastle
Ottawa and Risk of bias (ROB-2) tools were used to assess the risk of bias. Results: Of
the three studies, only one (evaluated three years post-orthodontic treatment)
identified significant differences in the frequency of relapse following total, maxillary
and mandibular anterior alignment using conventional orthodontics. The other two
studies (one evaluated at six months and the other two years post-orthodontic
treatment) did not show statistically significant differences. In addition, the two latter
studies reported slight relapse related to detachment of the fixed retainer. Conclusions:
The current evidence available indicates a lack of well-designed studies comparing post-
treatment orthodontic relapse following the use of dental aligners versus conventional
fixed orthodontic treatment, and the studies published to date have a high or moderate
risk of bias. However, there are apparently no significant differences in frequency of
relapse between the two types of treatment, suggesting similar stability results.

Nonetheless, more well-designed studies are required to confirm this observation.

Keywords: Aligners, recurrence, brackets, orthodontics.
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VERSION EN INGLES

I INTRODUCTION

Nowadays, maintaining teeth in the correct position after orthodontic treatment
remains a challenge for orthodontists and is a great desire for patients (1). Teeth are
prone to returning to their initial position due to occlusal, gingival and/or periodontal
factors, which are influenced by growth and craniofacial development (2,3). Orthodontic
relapse is defined as the return of the treated teeth to the initial position, with partial
or total recurrence (4). Thus, the orthodontist must have clear knowledge about the
etiology of a post-treatment recurrence and be familiar with the various types of
containment, in addition to remembering the advantages of each of them, with the
purpose of reduce the chances of patients developing a recurrence. (5-7). the
orthodontist must have clear knowledge about the etiology of a post-treatment
recurrence and be familiar with the various types of containment, in addition to
remembering the advantages of each of them, in order to reduce the chances of patients
developing a recurrence. Moreover, it is also important for patients to understand that
teeth may undergo changes post-orthodontic treatment due to factors that seek to

return the teeth to their initial position (8).

Treatment with orthodontic aligners has significantly increased over time, which, in
turn, has aroused the interest of a large part of the population because it is a more
esthetic treatment alternative that is more accepted by patients, facilitates oral hygiene
and allows for efficient alignment compared to conventional orthodontics (9,10). In

short, aligners offer a more esthetic alternative, and the results of this technique have
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improved in different malocclusions (11). Tooth movement with this method is
incremental by using various aligners, which progressively reposition the teeth. These
movements are caused by two mechanisms that include the molding effect consisting
of moving the teeth to the shape of the aligner used, and the use of auxiliary elements,

which are used to provide greater predictability in tooth movements (12-14).

In general, the use of a containment appliance at the end of treatment is indispensable,
and the decision as to which appliance to use, whether removable or fixed, should be
mutually agreed upon between the orthodontist and the patient seeking greater
efficiency. However, there is currently a high degree of uncertainty regarding the
development of relapse that may occur after orthodontic treatment with dental aligners

(15).

On the other hand, most of the cases related to the use of aligners described in the
literature report difficulties in correcting extrusion, rotation or protrusion as well as the
need for refinement in the middle of treatment. In addition, aligners are often used in
conjunction with fixed appliances, and sometimes retreatment with brackets is
necessary to achieve better results (16). It has also been described that the efficacy of
aligners increases in mild to moderate malocclusions, presenting less efficient results
when applied in cases with severe malocclusions (17,18). Another study has described
orthodontic treatments that combine the use of aligners and computer-guided
piezocision, evaluating the follow-up over time and reporting relapse that ranges from

0.2 mmto 0.25 mm (18).
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For this reason, it is essential for orthodontists to be aware of the prevalence of relapse
with the use of the popular method of aligners compared to conventional orthodontics
due to various situations, an ideal gear cannot be achieved, such as fixed orthodontic
treatments, which may consequently increase recurrence. (19). Therefore, the aim of
this study was to compare relapse after orthodontic treatment with dental aligners

versus conventional orthodontics with brackets, through a systematic review.

1. MATERIALS AND METHODS

Protocol and registration:

The Research and Ethics Commission of the Universidad Cientifica del Sur registered this
systematic review with the registration code No. PRE-8-2022-00603, and the INPLASY
database also registered it with the registration code 202360097. Details of the protocol

can be found at the following address: inplasy.com

The structure of this review followed all preferred reporting element guidelines for

systematic reviews and meta-analyses (PRISMA).

Inclusion criteria

A question was formulated with the PICOs strategy to assist in the selection of eligible

studies. The eligibility criteria were as follows:

e Population: individuals with permanent dentition, older than 14 years of age, of any
sex and race, with different malocclusions, who received orthodontic treatment with
aligners or with brackets and were discharged using any containment appliance for

6 to 18 months.
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e Intervention: Orthodontic treatment with aligners.

e Comparison: Orthodontic treatment with conventional fixed appliances with
brackets.

e OQutcomes: Dental relapse after orthodontic treatment as the primary outcome in
total alignment, marginal ridges, buccolingual inclination, occlusal contacts,
interproximal contacts, overjet, occlusal relationship, and root angulations. The
percentage of relapse was also evaluated.

e Study design: Analytical studies, clinical trials, or retrospective studies, including
patients with orthodontic treatment with aligners versus orthodontic treatment

with brackets as comparison groups.

Search strategies

The search strategies were applied in the following electronic databases until September
30, 2023: MEDLINE (via PubMed), EBSCO, SCOPUS and EMBASE. The search strategies
were limited to humans, without restriction of publication time, in Spanish, English or
Portuguese. The search terms (strategies) were developed for MEDLINE (via PubMed),

SCOPUS, EBSCO and EMBASE as shown in Table 1.

Study selection

The search strategy found a total of 522 articles in the databases. A total of 24 articles
were chosen to evaluate the full text after applying the inclusion criteria and removing
duplicate articles. At the end of the evaluation of the articles, only 3 studies were
included in this systematic review that met the selection criteria (2 prospective and 1

clinical trial).A search flow diagram is provided in Figure 1.
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Assessment of risk of bias within studies

Risk of bias for observational studies was assessed using the Newcastle Ottawa scale
(20). The following items were evaluated: Selection, Comparability, and Outcome. The
bias in each item and the overall risk of bias of the studies were considered as high or

low risk information. https://www.ohri.ca/programs/clinical epidemiology/oxford.asp

The risk of bias for randomized clinical trials was assessed using the ROB 2 scale (21).
The following items were evaluated: bias due to deviations from intended interventions,
bias due to loss of outcome data, bias due to measurement of outcomes, bias due to
selection of reported outcomes. The bias in each item and the overall risk of bias of
randomized clinical trials were considered as high, moderate, and low risk information.

https://www.riskofbias.info/welcome/rob-2-0-too

. RESULTS

General characteristics of the articles analyzed

Table 2 describes the general characteristics of the studies analyzed. Of the 3 studies
selected, 2 were analytical observational studies (retrospective cohort studies) (23,24)
and 1 was a randomized clinical trial (25). With respect to population, the study by
Lanteri et al. (24) (n=200) was larger compared to the studies by Kuncio et al. (23) (n=22)
and Lin et al. (25) (n=54). Regarding the inclusion criteria, the 3 studies coincided in that
they included patients who received orthodontic treatment with aligners (n=137) and
conventional treatment (n=139), with the auxiliary diagnostic tests being similar in all
three, using study models and panoramic radiographs. The studies by Kuncio et al. (23)

and Lin et al. (25) coincided in the parameters for the evaluation of relapse that included
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assessment of total alignment, changes in marginal ridges, buccolingual inclination,
occlusal contacts, interproximal contacts, overjet, occlusal relationship and root
angulations, while the study by Lanteri et al. (24) evaluated parameters such as overjet,
overbite, and midline. However, the latter study only reported total alignment in both

jaws in the anterior sector.

Risk of bias

The studies by Kuncio et al. (23) and Lanteri et al. (24) were considered to have high risk
of bias, since both articles did not present great external validity due to the sample
selection process and the type of sampling. Likewise, they did not provide previous
information about the patients regarding their history of orthodontic treatment. In the
study by Lin et al. (25) the two study groups started with the same amount of crowding
and similar angle malocclusions and were therefore comparable. However, in the
studies by Kuncio et al. (23) and Lanteri et al. (24) there was no information regarding
whether the treatment groups had the same malocclusion or the same amount of
crowding at the start of treatment, leading to a high bias because the groups could not

be adequately compared.

Lanteri et al. (24) used digital study models to evaluate the results, while Kuncio et al
(23) and Lin et al. (25) used conventional study models, although it has been shown that
there is no significant difference when comparing these two evaluation methods (26)

(Figure 2).

Regarding the follow-up period, in the study by Kuncio et al. (23) the follow-up period

was 3 years, being 2 years in the study by Lanteri et al (24) and 6 months in the study by
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Lin et al. (25). This indicates the likelihood of bias in the follow-up periods since the

longer the time following the end of treatment the greater the probability of relapse.

The risk of bias in the study by Lin et al. (25) was moderate due to deficiencies in the
randomization process. These authors did not specify whether patients were blinded to
the randomization process. In addition, there was bias due to deviations in the
interventions, since in the end all the cases with aligners required refinement with fixed
appliances and thus, the comparison was really with the mixed technique. Moreover,
the article did not mention the efficient use of the brackets after the end of the

treatment, which could alter the interpretation of the results (Figure 3).

Outcomes of the studies analyzed

Table 3 describes the amount of relapse according to each parameter evaluated, with
negative signs referring to post-treatment tooth movement (relapse). In the studies by
Kuncio et al. (23) and Lin et al. (25) similar measurement parameters were evaluated,
including total, anterior and posterior alignment, both at the maxillary and mandibular
level, occlusal contacts and relationship, overjet, interproximal contacts and root
angulations. Specifically, the results obtained by Kuncio et al. (23) showed a significant
difference in relapse compared to the study by Lin et al. (25) in the following parameters:
total alignment (aligners: -2.9 standard deviation [SD]:1.64); brackets: -1.36 SD:1.21),
mandibular anterior alignment (aligners: -1.55 SD:1.21; brackets: -0.72 SD:0.79),
maxillary anterior alignment (aligners: -1.09 SD:1.04; brackets: -0.36 SD:0.51), and
maxillary anterior alignment (aligners: -1.09 SD:1.04; brackets: -0.36 SD:0.51), while in

the study by Lin et al. (25) there were changes at 6 months after the end of treatment
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in the alignment parameter (aligners: 5.5+3.5; brackets: 5.75+3.0), buccolingual
inclination (aligners: 2.25+1.0; brackets: 2.0+2.0); however the overall objective grading
system scores in the study (OGS: aligners:12.5; brackets:14.5) showed no statistically
significant differences. The study by Lanteri et al. (24) evaluated the percentage of
relapse of the maxillary and mandibular arches both in the treatment with aligners and
with brackets, resulting in relapse with both treatments during the two-year follow-up
period: treatment with aligners (maxillary arch: 5% versus mandibular arch: 11%);
treatment with brackets (maxillary arch: 6%, mandibular arch: 11%) (p>0.05). However,
there was no significant difference in relapse with both aligners and brackets.
Additionally, Lanteri et al. (24) described relapse at 1 year due to retainer loosening (<
1.5 mm) in 16 patients with orthodontic treatment with aligners and 15 undergoing
orthodontic treatment with brackets, in comparison to the studies of Kuncio et al. (23)
and Lin et al. (25) in which the exact number of patients presenting treatment relapse

was not reported.

Iv. DISCUSSION

One of the most critical challenges for orthodontists is orthodontic relapse, since cases
frequently begin to relapse immediately after the completion of orthodontic treatment,
with this effect being more critical when there is non-compliance or deficiencies with
the established containment protocol. In this sense, to avoid further relapse regardless
of the orthodontic technique used (brackets or aligners), clinicians seek to finish their
treatments with good intercuspation because this helps to reduce the possibility of
teeth moving over time, favored by good dental meshing (21). Therefore, the purpose

of this systematic review was to compare the amount and percentage of relapse after

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

orthodontic treatment performed with dental aligners versus conventional treatment

with brackets.

The post-orthodontic follow-up period was 3 years in the study by Kuncio et al. (23),
being 2 years in that of Lanteri et al. (24) and a year and a half in the study by Lin et al
(25). In this regard, Graf et al. (22) described the importance of evaluation over a
prolonged follow-up period, which allows more accurate evaluation of the development
of relapse evidenced by changes in position produced after the removal of the
orthodontic device. Nonetheless, the greatest changes are evidenced in the first months
post-orthodontic treatment, with the main relapse rates occurring during the first year

post-treatment.

It is important to describe the containment protocols of the three studies included in
this review. In the article by Kuncio et al. (23) patients treated with aligners received the
last aligner used as retainer in the upper and lower arches and patients treated with
brackets received an essix retainer in both arches. The patients undergoing treatment
with aligners in the study by Lanteri et al (24) received fixed retainers in the upper and
lower arch plus the last used aligner as retainer modified to fit the fixed retainer and
patients treated with brackets received fixed retainers in both arches. Finally, in the
study by Lin et al. (25) Hawley wraparound retainers were used in the upper arch and
Gemini extended retainers were placed in the lower arch in patients treated with both
aligners and brackets. It is clear that with the use of these retainers (an indispensable
phase of orthodontic treatment) the possibility of relapse is lower than with no use at
all, but it is not nil and this was evidenced by the fact that in both groups the percentage

of relapse was higher with aligners (maxillary arch: 5% versus mandibular arch: 11%)
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versus brackets (maxillary arch: 6%, mandibular arch: 11%) in an average follow-up time

of two years.

In relation to relapse post-orthodontic treatment, Kuncio et al. (23) reported that
treatments with aligners presented greater relapse in total alignment (-2.91 aligners
versus -1.36 brackets, p= 0.0340), which might be explained in that aligners mainly align
the teeth and a good intercuspation at the end of treatment could be absent, and thus,
the teeth may move more easily and in less time. However, the studies by Lanteri et al.
(24) and Lin et al. (25) do not support this and described no significant difference in the
amount and percentage of relapse between the two groups. The studies analyzed
evaluated relapse over time by means of changes not only in the incisors but also
changes considering total alignment, leveling, proximal contacts, interdental spaces,
intercuspation, occlusal contacts, overjet, molar and premolar intercuspation
relationship, and concluded that aligners could be considered efficient in the completion
and, consequently, good intercuspation, with a lower amount and percentage of
relapse, This is in agreement with Key et al. (19) who found that both treatments were
effective in patients with some type of malocclusion: however the level of complexity at
the beginning of treatment was not considered and this aspect is important since there
could have been cases of less complexity with possible repercussions on the amount of
relapse. Therefore, future studies comparing the complexity of the cases at the

beginning of treatment should be carried out.

It should be noted that the parameters evaluated by the studies analyzed to measure
relapse not only included dental alignment but also interproximal contact, root

angulation, overjet, and occlusal relationship, which are good parameters to
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comprehensively evaluate occlusion and, consequently, relapse. In general, the disparity
of the conclusions found among the three studies analyzed limits the generalization of
these results and therefore no definitive position can be taken. In addition, the
methodological level of the studies analyzed must be considered, with a mainly high
level of risk of bias. Nevertheless, this review will likely promote the development of

better methodologically designed studies.

V. CONCLUSION

Few studies in the literature have compared relapse following post-orthodontic
treatment with dental aligners versus conventional orthodontic treatments with
brackets and those available have a high or moderate risk of bias. However, based on
the results of the present review, there appears to be no major difference in post-
orthodontic relapse between the two treatment groups, with both achieving the same
results in stability. Nevertheless, this should be confirmed in further well-designed

studies.
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VL. TABLES AND FIGURES

Table 1. Search strategy in different databases.

Electronic (Keywords)
database
PubMed ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND

("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Scopus ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Ebsco ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance"” OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Embase ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")
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Table 2. General characteristics of the articles analyzed (n=3).

Author (year) Study design Inclusion criteria Patlents. _|n|t|al Methods Measurements Treatn?ent
condition duration
kuncio et al. Prospective 22 patients (exposed Patients with conventional orthodontic treatment versus Dentoalveolar  Panoramic X-Ray Changes in the following parameters: 3-year
(23), 2007 cohort study group: 11, non-exposed aligners. discrepancies  Study models Total alignment follow-up
(control) group: 11) Patients who have worn any type of retainer full time forat  (crowding) Marginal ridges
least 6 months. Bucco lingual inclination
Occlusal contacts
Occlusal relationship
Projection
Interproximal contacts
Root angulation
Lanteri et al. Retrospective 200 patients (exposed Patients whose treatment was in both arches and Dentoalveolar  Digital study Changes in the following parameters: 2-year
(24), 2018 cohort study group: 100, non-exposed  completed before June 2015. discrepancies  models Maxillary and mandibular anterior follow-up
(control) group: 100) Record of digital plaster models available before segments.
treatments, before refinements and after appliance Left and right buccal oclussion
removal. Overjet
Patients over 14 years of age with complete permanent Overbite
dentition. Midlines
Patients who did not have any extraction or orthognathic
surgery.
Lin et al. (25), Randomized 54 patients (experimental Patients with Class | molar and canine relationships. Class | Records of study Changes in the following parameters:  Follow-up
2022 controlled trial group: 26, control group:  Patients who have not undergone extractions. malocclusion  models Total alignment for 1year7
28) Patients with mandibular crowding less than 4 mm. Panoramic X-Ray Marginal ridges months

Bucco-lingual inclination
Occlusal contacts.
Overjet

Interproximal contacts
Root angulation
Occlusal relationship
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Table 3. Outcomes of the studies analyzed.

Author Relapse in both groups Prevalence by subgroups (no. of persons who presented I?-va!ue Conclusion
(year) i i recurrence) bivariate
Aligners Brackets Aligners Brackets
Kuncio etal.  Total alignment: -2.91 (SD 1.64) - 1.36(SD 1.21) - .0340 Patients treated with
(23) 2007 Maxillary anterior alignment: -1.09 (SD 1.04) - 0,36 (SD 0.51) - .0859 Invisalign relapsed more
Maxillary posterior alignment: -0.27 (SD 0.64) - 0.18 (SD 0.40) - .9615 frequently than those
Mandibular anterior alignment: -1.55 (SD 1.21) - 0.72 (SD 0.79) - .1133 treated with
Posterior mandibular alignment: -0.09 (SD - 0.09 (SD 0.30) - 1.0000 conventional fixed
0.54) - 1.00 (SD 2.00) - .4626 appliances.
Marginal ridges: 0.45 (SD 2.30) - 0.09 (SD 2.30) - .8644
Buccolingual inclination: -0.18 (SD 1.40) - 1.91(SD 3.36) - .6244
Occlusal contacts: 0.36 (SD 4.63) - 0.55(SD 3.47) - .2083
Occlusal relationships: 0.36 (SD 4.18) - 0.90(SD 2.43) - .7676
Overjet: 0.91 (SD 3.78) - 0.64 (SD1.21) - .3670
Interproximal contacts: 0.18 (SD 0.60) - 0.36(SD 0.8) - .1169
Root angulation: 0.09 (SD 0.30)
Lanterietal.  Maxillary arch: 5% Maxillary arch: 6% 12 persons * 9 persons* NS Patients treated with
(24) 2018 Mandibular arch: 11% Mandibular arch: 11% 6 persons** 3 persons** aligners achieved
satisfactory results, with
no significant differences
compared to patients
treated with brackets.
Linetal. Total alignment: 3.5 (2.0; 5.5) - 3.0(2.0;5.75) - .993 There were no
(25) 2022 Marginal ridges: 1.5 (0.0; 2.0) - 1.0(0.0; 2.0) - 474 significant differences
Buccolingual inclination: 1.0 (0.0 2.25) - 2.0(0.0; 2.0) - .586 between groups in post-
Occlusal contacts: 0.0 (0.0; 2.25) - 1.0(0.0; 2.0) - .373 treatment changes in
Overjet: 2.0 (1.0; 5.25) - 3.0(1.0; 4.75) - .740 total OGS scores.
Interproximal contacts: 0.0 (0.0; 0.0) - 0.0(0.0;0.0) - .209
Root angulation: 0.0 (0.0; 0.1) - 0.50(0.0; 2.0) - .050
Occlusal relationship: 1.5 (0.0; 4.0) - 2.5(0.25;5.0) -.289
0GS: 12.5 (8.0;17.25) - 14.5(9.25; 21.75) - .367

OGS = Objective Grading System, SD = Standard Deviation
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Records excluded by:

Records identified through the They do not match the research topic

electronic databases searched: (n=207)
PubMed (n=233), Scopus (n=8),
Ebsco (n=149), Embase (n=132) Duplicates (n=97)

They do not present a complete PDF
(n=25)

Records excluded by:

) 4

They do not follow the PICOS (n=67)
Selected records

Sample is not in the Defined age group

(n=193) (n=32)
Study design does not correspond to
criteria (n=70)
v Studies with conflicts of interest (n=6)
Articles considered potentially to be Studies in testing phase (n=10)

analyzed (n=24)
Studies that are not in indexed journals

(n=3)
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Articles included in the qualitative
synthesis (n=3)
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Figure 1. Flowchart of the selected studies.

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

Studies Selection = Comparability Event Conclusion

[Kunci et al. 2007 * K * * %

n

[anteri etal. 2018 * * *

Figure 2: Risk of bias (Newcastle Ottawa).
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Figure 2: Risk of bias (ROB 2).
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VERSION EN ESPANOL

I INTRODUCCION

En la actualidad mantener las piezas dentarias en la posiciéon correcta después del
tratamiento ortoddntico sigue siendo un gran desafio para los ortodoncistas y un gran
anhelo para los pacientes (1). Los dientes estan propensos a retornar hacia su posicién
inicial, debido a factores oclusales, gingivales, y periodontales, teniendo influencia el
crecimiento y el desarrollo craneofacial (2,3). La recidiva ortoddncica se define como el
retorno a la posicién inicial de los dientes tratados, con una recurrencia parcial o total
(4). Siendo asi, el ortodoncista debe de tener claro el conocimiento sobre la etiologia de
una recidiva postratamiento y estar familiarizado con los diversos tipos de contencidn,
ademas de recordar las ventajas de cada uno de ellos, con el propdsito de reducir las
probabilidades de que los pacientes desarrollen una recidiva (5-7). Sin embargo, en este
proceso también es importante el entendimiento de los pacientes, por lo tanto, es
responsabilidad del ortodoncista hacerle comprender que los dientes estan expuestos a
cambios post ortoddncicos debido a los factores explicados que buscan llevar los dientes

hacia su posicidn inicial (8).

El tratamiento con alineadores ortoddnticos ha incrementado significativamente, esto
a su vez ha despertado el interés en gran parte de la poblacion debido a que es una
alternativa de tratamiento mds estética, siendo mas aceptada por los pacientes, ademas
que facilita la higiene bucal y permite la alineacion eficiente en comparacién a la
ortodoncia convencional (9-10). En pocas palabras, los alineadores ofrecen una

alternativa mas estética a los aparatos ortoddncicos fijos, y los resultados de esta técnica
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han mejorado en las diferentes maloclusiones (11). El movimiento dentario con este
método es incremental a través del uso de diversos alineadores, los cuales reposicionan
progresivamente las piezas dentarias en pequefias cantidades; estos movimientos son
provocados por dos mecanismos que incluyen el efecto de moldeado de la forma que
consiste en desplazar los dientes a la forma del alineador empleado, y la segunda el uso
de elementos auxiliares, los cuales son utilizados para brindar una mayor previsibilidad

en los movimientos dentarios (12-14).

En general, el uso de un aparato de contencién al finalizar el tratamiento es
indispensable, y la decisién de qué aparato utilizar, ya sea removible o fijo, debe ser de
mutuo acuerdo entre el ortodoncista y el paciente buscando una mayor eficiencia. Sin
embargo, en la literatura actual hay un alto grado de incertidumbre en cuanto al
desarrollo de la recidiva que se produce luego de haber realizado el tratamiento

ortoddntico con alineadores dentales (15).

Por otro lado, la mayor cantidad de casos descritos en la literatura acerca de los
alineadores refieren que es dificil corregir una extrusion, rotacién o resalte, ademas
requieren de refinamiento a la mitad del tratamiento, muchas veces se trabaja en
conjunto con aparatologia fija, y en ocasiones se requiere retratamiento con brackets
para lograr mejores resultados (16). En este sentido, se ha visto que la eficacia con los
alineadores aumenta en maloclusiones leves a moderadas, sin embargo, cuando se
aplican en maloclusiones severas los resultados tienden a ser menos eficientes (17,18).
Ademas, hay investigaciones que describen tratamientos ortodéncicos que combinan el

uso de alineadores y la piezocisién guiada por computadora en la cual evalian el
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seguimiento en el tiempo, evidenciando una recidiva que oscila entre 0,2 mm a 0,25 mm

(18).

Por dicha razon, es fundamental dar a conocer a los ortodoncistas el consenso de la
literatura cientifica sobre la cantidad de recidiva que tienen los casos tratados con
alineadores en comparaciéon con la ortodoncia convencional, ya que este método
actualmente muy popular, por diversas situaciones no podria alcanzar un engranaje
ideal como los tratamientos de ortodoncia fija, entonces consecuentemente podria
aumentar la recidiva (19). Por lo tanto, el objetivo de este estudio fue comparar la
recidiva post tratamiento de ortodoncia realizada con alineadores dentales versus

ortodoncia convencional con brackets, a través de una revision sistematica.

. MATERIALES Y METODOS

Protocolo y registro

El Comité Institucional de Etica en Investigacion de la Universidad Cientifica del Sur
registro la presente revisidn sistematica con el cddigo de registro N° PRE-8-2022-00603,
y la base de datos de INPLASY también la registro con el cédigo de registro 202360097.
Los detalles del protocolo pueden ser encontrados en la siguiente direccion:
inplasy.com. La estructura de la revisidén siguid todas las pautas de elementos de

informes preferidos para revisiones sistematicas y metaandlisis (PRISMA).

Criterios de eleccion

Una pregunta con la estrategia PICOs fue formulada para ayudar a la seleccién de los

estudios elegibles. Los criterios de eleccion fueron los siguientes:
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e Poblacién: Individuos con denticién permanente, mayores de catorce anos, de
cualquier sexo y raza, con diferentes maloclusiones, que hayan recibido tratamiento
de ortodoncia con alineadores o con brackets y que hayan sido dados de alta
utilizando algun aparato de contencion entre 6 a 18 meses.

e Intervencién: Tratamiento ortoddncico con alineadores.

e Control: Tratamiento ortoddncico con aparatologia fija convencional con brackets.

e Resultado: La recidiva dentaria post tratamiento de ortodoncia como resultado
principal en la alineacién total, en crestas marginales, inclinacién bucolingual,
contactos oclusales, contactos interproximales, overjet, relaciones oclusales y
angulaciones de las raices. Asi mismo se evalué el porcentaje de recidiva.

e Disefio de estudio: Estudios analiticos, ensayos clinicos, o estudios retrospectivos,
que tengan como grupos de comparacion pacientes con tratamiento de ortodoncia

con alineadores versus ortodoncia con brackets.

Fuentes de informacion

Las estrategias de busqueda fueron aplicadas en las siguientes bases de datos
electrdnicas hasta el 30 de setiembre del 2023: MEDLINE (Via PubMed), EBSCO, SCOPUS
y EMBASE. Las estrategias de busqueda fueron limitadas a humanos, sin restriccion del
tiempo de publicacién, en idiomas espafiol, inglés o portugués. Los términos de
busqueda (estrategias) fueron desarrollados para el MEDLINE (Via PubMed), SCOPUS,

EBSCO Y EMBASE como muestra la Tabla 1.

Seleccidon de estudios
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La estrategia de busqueda encontré un total de 522 articulos en las bases de datos. Se
eligieron un total de 24 articulos para evaluar el texto completo luego de aplicar los
criterios de inclusién y la eliminacion de articulos duplicados. Al final de la evaluacion de
los articulos, se incluyeron solo 3 investigaciones en esta revision sistematica que
cumplieron con los criterios de seleccién (2 prospectivos y 1 ensayo clinico). En la Figura

1 se proporciona un diagrama de flujo de busqueda.

Evaluacion del riesgo de sesgo dentro de los estudios

El riesgo de sesgo para los estudios observacionales se evalué mediante la escala
Newcastle Ottawa (20). Se evalud los siguientes items: Seleccion, comparabilidad vy
resultado. El sesgo en cada item vy el riesgo general de sesgo de los estudios se
consideraron como informacién de alto o bajo riesgo.

https://www.ohri.ca/programs/clinical epidemiology/oxford.asp .

El riesgo de sesgo para los ensayos clinicos aleatorizados se evalué mediante la escala
ROB 2 (21). Se evalud los siguientes items: sesgos por las desviaciones de las
intervenciones previstas, sesgos por la pérdida de datos de resultados, sesgos por la
pérdida de datos de resultados, sesgos por la medicidon de resultados, sesgos por la
seleccion de los resultados reportados. El sesgo en cada item y el riesgo general de sesgo
de los ensayos clinicos aleatorios se consideraron como informacion de alto, moderado

y bajo riesgo. https://www.riskofbias.info/welcome/rob-2-0-tool .

. RESULTADOS

Caracteristicas generales de los articulos analizados
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En la Tabla 2 se describen las caracteristicas generales de los estudios. De los 3 estudios
seleccionados dos fueron observacionales de tipo analitico (estudios de cohorte
retrospectivos) (23,24) y uno fue un ensayo clinico aleatorizado (25). Con respecto a la
poblacion, el estudio de Lanteri et al. (24) (n=200) fue mayor en comparacion a los
estudios de Kuncio et al. (23) (n=22) y Lin et al. (25) (n=54). En cuanto a los criterios de
inclusiéon los 3 estudios coincidieron en que se tomaron en cuenta pacientes que
recibieron tratamiento de ortodoncia con alineadores (n=137) y tratamiento
convencional (n=139), los examenes auxiliares de diagndstico fueron similares en los
tres, usando modelos de estudio y radiografias panoramicas. En el estudio de Kuncio et
al. (23) y Lin et al. (25) hubo coincidencia en los pardmetros para la evaluacion de la
recidiva que incluyo la evaluacién de la alineacién total, cambios en las crestas
marginales, inclinacion bucolingual, contactos oclusales, contactos interproximales,
overjet, relaciones oclusales y angulaciones de las raices, mientras que en el estudio de
Lanteri et al. (24) evaluaron pardmetros como el Overjet, Overbite, linea media, sin
embargo, solo hacen énfasis en la alineacion total en ambos maxilares en el sector

anterior.

Riesgo de sesgo

Con respecto al riesgo de sesgo, los estudios de Kuncio et al. (23) y Lanteri et al. (24)
fueron considerados de alto riesgo de sesgo, ya que ambos articulos no presentan mayor
validez externa por el proceso de seleccidon de muestra y el tipo de muestreo. Asi mismo,
no evidenciaron informacién previa de los pacientes respecto a sus antecedentes de
tratamientos de ortodoncia. En el estudio de Lin et al. (25) ambos grupos comenzaron

con la misma cantidad de apifiamiento y maloclusiones de Angle parecidas por lo que
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eran comparables, sin embargo, en los estudios de Kuncio et al. (23) y Lanteri et al. (24)
no hay informacion de que los grupos tengan la misma maloclusion o la misma cantidad
de apifiamiento al iniciar el tratamiento, por lo que consideramos esto un sesgo alto

debido a que los grupos no se pudieron comparar de manera adecuada.

Lanteri et al. (24) utilizaron modelos de estudio digitales para evaluar los resultados,
mientras que kuncio et al. (23) y Lin et al. (25) utilizaron modelos de estudios
convencional, aunque se ha demostrado que no hay diferencia significativa al comparar

estos dos métodos de evaluacién (26). Figura 2.

Con respecto al periodo de seguimiento en el estudio de Kuncio et al. (23) realizaron un
seguimiento de 3 anos, en el estudio de Lanteri et al. (24) el seguimiento fue de 2 afios,
mientras que en el estudio de Lin et al. (25) el periodo de seguimiento fue de 6 meses,
esto nos indica que probablemente podamos encontrar sesgo en el periodo de
seguimiento debido a que mientras mas tiempo pase al terminar el tratamiento hay mas

probabilidad de encontrar recidiva.

El riesgo de sesgo del estudio de Lin et al. (25) fue moderado debido a deficiencias en el
proceso de aleatorizacién, los autores no especificaron si se ocultd este proceso a los
pacientes; con respecto al sesgo por desviaciones de las intervenciones, este estuvo
presente debido a que todos los casos con alineadores al final requirieron de un
refinamiento con aparatologia fija y eso hace que la comparacion sea en realidad con la
técnica mixta, ademas el articulo no menciona sobre el uso eficiente de las contenciones
después de finalizar el tratamiento, lo cual podria alterar la medicién de los resultados.

Figura 3
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Resultados de los estudios analizados

En la Tabla 3 se describe la cantidad de recidiva seglin cada pardmetro evaluado, donde
los signos negativos hacen referencia a que hubo movimiento de las piezas dentarias
postratamiento (recidiva). En los estudios de Kuncio et al. (23) y Lin et al. (25) se
obtuvieron parametros de medicidon similares como la alineacién total, la alineacién
anterior y posterior, tanto en el maxilar como a nivel mandibular, en contactos vy
relaciones oclusales, overjet, en contactos interproximales y en las angulaciones de la
raiz. Especificamente, en los resultados obtenidos por Kuncio et al. (23) se evidencié una
diferencia significativa de recidiva en comparacion al estudio de Lin et al. (25) en los
siguientes parametros: alineacion total (alineadores: -2.9 SD:1.64); brackets: -1.36
SD:1.21), alineacion anterior mandibular (alineadores: -1.55 SD:1.21; brackets: -0.72
SD:0.79), alineacidon anterior maxilar (alineadores: -1.09 SD:1.04; brackets: -0.36
SD:0.51), mientras que en el estudio de Lin et al. (25) hubo cambios a los 6 meses
después de finalizar el tratamiento en el pardmetro de alineacién (alineadores: 5.5+3.5;
brackets: 5.75%3.0), inclinacion bucolingual (alineadores: 2.25+1.0; brackets: 2.0+2.0),
sin embargo las puntuaciones en general del sistema de calificacion objetiva en el
estudio (OGS: alineadores:12.5; brackets:14.5) no mostraron diferencia
estadisticamente significativa. Con respecto al estudio de Lanteri et al. (24) evaluaron el
porcentaje de recidiva de los arcos maxilar y mandibular tanto en el tratamiento con
alineadores como en el tratamiento con brackets; obteniendo como resultado recidiva
en ambos tratamientos: Tratamiento con alineadores (arco maxilar: 5% versus arco
mandibular: 11%); tratamiento con brackets (arco maxilar: 6%, arco mandibular: 11%)

durante el periodo de seguimiento de dos afios (p>0.05). Sin embargo, no se evidencid
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diferencia significativa de recidiva tanto con alineadores como en brackets.
Adicionalmente, Lanteri et al. (24) evidenciaron recidiva en el tiempo de 1 afio debido
al desprendimiento del retenedor (< 1,5 mm) en 16 pacientes con tratamiento de
ortodoncia con alineadores y 15 personas con tratamiento de ortodoncia con brackets,
en comparacion de los estudios de Kuncio et al. (23) y Lin et al. (25) quienes no

mencionan la cantidad exacta de pacientes que tuvieron recidiva en su tratamiento.

V. DISCUSION

Unos de los desafios mas criticos para los ortodoncistas es la recidiva de ortodoncia,
puesto que frecuentemente los casos comienzan a recidivar inmediatamente terminado
el tratamiento ortoddncico, siendo mas critico este efecto cuando hay incumplimiento
o deficiencias con el protocolo de contencién establecido. En este sentido, para evitar
una mayor recidiva independientemente de la técnica ortoddncica empleada (brackets
o alineadores), los clinicos buscan finalizar sus tratamientos con buena intercuspidacion
porque esto contribuye a disminuir la posibilidad de que los dientes se muevan en el
tiempo favorecidos por un buen engranaje dentario (21). Por ello, esta revisién
sistematica tuvo como propdsito comparar la cantidad y porcentaje de recidiva post
tratamiento de ortodoncia realizada con alineadores dentales versus la forma

convencional con brackets.

Los resultados encontrados en esta revision sistematica derivan especificamente de tres
articulos y aunque se realizd una busqueda exhaustiva en las fuentes de informacién, no
se pudieron seleccionar mas que los indicados debido a los criterios de seleccidon

establecidos en esta investigacion, sin embargo, el nivel de sesgo encontrado en ellos
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incluyd a dos articulos de alto riesgo y sélo uno con moderado riesgo y por lo tanto
conclusiones determinantes no se pueden establecer, pero se pueden generar hipétesis
para que se continlen elaborando investigaciones en esta linea de estudio y para que

los ortodoncistas las tengan en cuenta en su practica clinica.

En relacidn al periodo de seguimiento post ortodoncia, Kuncio et al. (23) evaluaron la
estabilidad de sus tratamientos hasta tres aifios de seguimiento post tratamiento, Lanteri
et al. (24) la evaluaron hasta dos afios de seguimiento y Lin et al. (25) la evaluaron afio
y medio después de finalizar sus tratamientos. Al respecto, Graf et al. (22) mencionaron
la importancia de la evaluacién con un periodo seguimiento prolongado, porque se
podria evidenciar con mayor exactitud el desarrollo de recidiva mediante los cambios
de posicion que se generarian luego del retiro de la aparatologia ortoddntica. Siendo los
periodos de seguimiento relevantes, los mayores cambios se evidencian en los primeros
meses post ortodoncia, especificamente las principales tasas de recidiva se dan durante
el primer ano post ortodoncia. Es importante describir que los articulos mencionan que
los pacientes tuvieron como protocolo de contencidn lo siguiente: En el articulo de
Kuncio et al. (23) los pacientes que fueron tratados con alineadores recibieron en la
arcada superior e inferior el ultimo alineador empleado y los pacientes que fueron
tratados con brackets recibieron en ambas arcadas un retenedor Essix. En el articulo de
Lanteri et al. (24) los pacientes tratados con alineadores recibieron en la arcada superior
e inferior retenedores fijos, mas el ultimo alineador usado modificado (para encajar con
el retenedor fijo) y los pacientes tratados con brackets recibieron en ambas arcadas
retenedores fijos. En el estudio de Lin et al. (25) utilizaron retenedores envolventes

Hawley en la arcada superior y retenedores extendidos Gemini en la arcada inferior
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tanto en los pacientes tratados con alineadores y brackets. Esta claro que con el uso de
estas contenciones (fase indispensable del tratamiento de ortodoncia) la posibilidad de
recidiva es menor que no usar nada, pero no es nula y esto se evidencié ya que en ambos
grupos el porcentaje de recidiva fue con alineadores (arco maxilar: 5% versus arco
mandibular: 11%) versus con brackets (arco maxilar: 6%, arco mandibular: 11%) en un

tiempo de seguimiento promedio de dos afios.

En relacion a la recidiva post ortodoncia, Kuncio et al. (23) determinaron que los
tratamientos con alineadores presentaron mayor recidiva en la alineacién total (-2.91
alineadores versus -1.36 brackets, p= 0.0340); este resultado podria ser explicado
porque los alineadores principalmente alinean los dientes y un buen engranaje al
finalizar el tratamiento podria estar ausente, por lo que los dientes podrian moverse con
mayor facilidad y en menor tiempo. Sin embargo, los estudios de Lanteri et al. (24) y Lin
et al. (25) no respaldan esto y manifestaron que no hubo diferencias significativas en la
cantidad y porcentaje de recidiva entre ambos grupos. Los estudios analizados
evaluaron la recidiva en el tiempo mediante los cambios no solamente en los incisivos,
ellos evaluaron los cambios considerando la alineacion total, nivelacion, contactos
proximales, espacios inter dentarios, intercuspidacidn, contactos oclusales, overjet,
relacion molar y relacién de intercuspidacion de premolares, llegando a la conclusidn
que los alineadores podrian considerarse eficientes en la finalizacién vy
consecuentemente por su buena intercuspidacién en una menor cantidad y porcentaje
de recidiva, esto concuerda con lo sefialado por Key et al. (19) quienes mencionaron que
ambos tratamientos son efectivos en pacientes con algun tipo de maloclusién, sin

embargo el nivel de complejidad al inicio de tratamiento no fue considerado y este
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aspecto es importante puesto que podrian haberse tratado de casos de menor
complejidad y repercutir en la cantidad de recidiva, por ello futuros estudios

comparando la complejidad de los casos al inicio del tratamiento deberian realizarse.

Hay que resaltar que los parametros evaluados por los estudios para medir la recidiva
no solo incluyeron la alineacién dentaria, sino también incluyéd el contacto
interproximal, la angulacion de las raices, el overjet, y las relaciones oclusales, las cuales
son un buen parametro para analizar la oclusién y consecuentemente la recidiva de
forma completa. En general, la disparidad de las conclusiones encontradas entre los tres
estudios analizados limita la generalizacién de estos resultados y por lo tanto no se
puede tener una postura definitiva. Adicionalmente, hay que considerar el nivel
metodoldgico de los estudios analizados, con un nivel del riesgo de sesgo principalmente
alto. Sin embargo, una tendencia podria plantear hipétesis que deberian probarse con

mas estudios y mejor disefiados metodolégicamente.

V. CONCLUSIONES

La evidencia cientifica muestra que hay pocos estudios que evallen la recidiva post
tratamiento de ortodoncia comparando el tratamiento con alineadores dentales versus
la ortodoncia convencional con brackets y los articulos que la evaltan tienen alto o
moderado riesgo de sesgo. Sin embargo, en base a lo analizado aparentemente no hay
mayor diferencia en la recidiva post ortodoncia entre ambos grupos, y lograrian los
mismos resultados de estabilidad, pero esto debe ratificarse con mas y bien disefiados

estudios.
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VL. TABLAS Y FIGURAS

Tabla 1. Estrategia de busqueda en diferentes bases de datos.

Bases de (palabras clave)

datos

electrdnicas

PubMed ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND

("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Scopus ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Ebsco ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance" OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

mbase ("Relapse" OR "Recrudescence" OR "Recrudescences" OR "Recurrences" OR "Relapses") AND
("Appliance, Removable Orthodontic" OR "Appliances, Removable Orthodontic" OR "Orthodontic
Appliance, Removable" OR "Removable Orthodontic Appliance"” OR "Removable Orthodontic
Appliances" OR "Clear Aligner Appliances" OR "Aligner Appliance, Clear" OR "Aligner Appliances,
Clear" OR "Appliance, Clear Aligner" OR "Appliances, Clear Aligner" OR "Clear Aligner Appliance"
OR "Clear Dental Brackets" OR "Brace, Clear Dental" OR "Brackets, Clear Dental" OR "Clear Dental
Brace" OR "Dental Brace, Clear" OR "Dental Brackets, Clear" OR "Invisalign") OR Clear Aligner AND
("Fixed Orthodontic Appliances" OR "Orthodontic Appliances, Fixed" OR "Appliance, Fixed
Orthodontic" OR "Appliances, Fixed Orthodontic" OR "Fixed Orthodontic Appliance" OR "Fixed
Orthodontic Appliances" OR "Orthodontic Appliance, Fixed" OR "Fixed Functional Appliances" OR
"Appliance, Fixed Functional" OR "Appliances, Fixed Functional" OR "Fixed Functional Appliance"
OR "Functional Appliance, Fixed" OR "Functional Appliances, Fixed" OR "Fixed Retainer" OR "Fixed
Retainers" OR "Retainer, Fixed" OR "Retainers, Fixed" OR "Bonded Retainer" OR "Bonded
Retainers" OR "Retainer, Bonded" OR "Retainers, Bonded" OR "Fixed Appliances" OR "Appliance,
Fixed" OR "Appliances, Fixed" OR "Fixed Appliance" OR "Permanent Retainer" OR "Permanent
Retainers" OR "Retainer, Permanent" OR "Retainers, Permanent")

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

Tabla 2. Caracteristicas generales de los articulos analizados (n=3).

Autor y afio Disefio y tipo Poblacion Criterios de inclusién Condncnon? inicial Métodos de dx Parametros evaluados Pe".Od.o de
del paciente seguimiento
kuncio etal. Cohorte 22 pacientes (grupo - Pacientes con tratamiento de ortodoncia convencional Discrepancias - Rx panordmicas Cambios en los siguientes parametros: Seguimiento
(23),2007  prospectivo  expuesto: 11, grupo no versus alineadores. dentoalveolares - Modelos de - Alineacién total de 3 afios
expuesto (control): 11) - Pacientes que hayan utilizado algun tipo de retenedor a (apifiamiento) estudio - Crestas marginales

- Inclinacién Buco lingual

- Contactos oclusales

- Relaciones oclusales

- Proyeccion

- Contactos interproximales
- Angulacién de la raiz

tiempo completo durante al menos 6 meses.

Lanteri et al. Cohorte 200 pacientes (grupo - Pacientes cuyo tratamiento haya sido en ambos arcos y que Discrepancias - Modelos de Cambios en los siguientes pardmetros: Seguimiento
(24), 2018 retrospectivo expuesto: 100, grupo no hayan finalizado antes de junio de 2015. dentoalveolares estudios digitales - Segmentos anteriores maxilares y de 2 afios.
expuesto (control): 100) - Registro de modelos de yeso digital disponibles antes de los mandibulares

tratamientos, antes de los refinamientos y después de
retirar el aparato.
- Pacientes mayores de 14 afios de edad con denticion
permanente completa.
- Pacientes que no les realizaron ninguna extraccién ni
cirugia ortognatica.

- Oclusién bucal izquierda y derecha
- Resalte

- Sobremordida

- Lineas medias.

Lin et al. (25), Ensayo clinico 54 pacientes (grupo - Pacientes con relaciones molares y caninas de clase I. Maloclusion - Registros de los Cambios en los siguientes parametros: Seguimiento
2022 aleatorizado experimental: 26, grupo - Pacientes que no les hayan realizado extracciones. clase | modelos de - Alineacion total delafio?7
control:28) - Pacientes con apifiamiento mandibular menor a 4 mm. estudios - Crestas marginales meses

- Rxpanoramicas _ncjinacién buco lingual

- Contactos oclusales.

- Resalte

- Contactos interproximales
- Angulacién de la raiz,

- Relaciones oclusales
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Tabla 3. Resultados de los estudios analizados.

Autor y afio Recidiva en ambos grupos Prevalencia por subgrupos (n.2 personas que presentaron recidiva) b:::::’dro Conclusion
Alineadores Brackets Alineadores Brackets
Kuncio etal.  Alineacidn total: -2,91 (SD 1,64) - 1,36 (SD 1,21) - 0,0340 Los pacientes tratados
(23) 2007 AIineacic:)n anterior maxilar: -1,09 (SD 1,04) - 0,36(SD0,51) - 0,0859 con Invisalign recayeron
Al!neac!on poste.rlor maX|!ar: -0,27 (SD 0,64) - 0,18 (SD 0,40) - 0,9615 mas que los tratados con
Alineacion anterior mandibular: -1,55 (SD 1,21) - 0,72(SD0,79) - 0,1133 .
Alineacion posterior mandibular: -0,09 (SD 0,54) - 0,09 (SD 0,30) - 1,0000 aparatos fijos
Crestas marginales: 0,45 (SD 2,30) - 1,00 (SD 2,00) - 0,4626 convencionales.
Inclinacién bucolingual: -0,18 (SD 1,40) - 0,09 (SD 2,30) - 0,8644
Contactos oclusales: 0,36 (SD 4,63) - 1,91 (SD 3,36) - 0,6244
Relaciones oclusales: 0,36 (SD 4,18) - 0,55 (SD 3,47) - 0,2083
Overjet: 0,91 (SD 3,78) - 0,90 (SD 2,43) - 0,7676
Contactos interproximales: 0,18 (SD 0,60) - 0,64 (SD 1,21) - 0,3670
Angulacion de las raices: 0,09 (SD 0,30) - 0,36 (SD 0,8) - 0,1169
Lanterietal.  Arco maxilar: 5% Arco maxilar: 6% 12 personas* 9 personas* NS Los pacientes tratados
(24) 2018 Arco mandibular: 11% Arco mandibular: 6 personas** 3 personas** con alineadores lograron
11% resultados satisfactorios,
sin diferencias
significativas en
comparacion con los
pacientes tratados con
Brackets.
Lin et al. Alineacion total: 3,5 (2,0; 5,5) - 3,0(2,0;5,75) - 0,993 No hubo diferencias
(25) 2022 Crestas marginales: 1,5 (0,0; 2,0) - 1,0(0,0; 2,0) - 0,474 significativas entre los
Inclinacion bucolingual: 1,0 (0,0 2,25) - 2,0(0,0;2,0) - 0,586 grupos en los cambios
Contactos oclusales: 0,0 (0,0; 2,25) - 1,0(0,0; 2,0) - 0,373 )
Overjet: 2,0 (1,0; 5,25) - 3,0(1,0; 4,75) - 0,740 posteriores al
Contactos interproximales: 0,0 (0,0; 0,0) - 0,0(0,0; 0,0) - 0,209 tratamiento de las
Angulacién de las raices: 0,0 (0,0; 0,1) - 0,50(0,0; 2,0) - 0,050 puntuaciones totales de
Relaciones oclusales: 1,5 (0,0; 4,0) - 2,5(0,25;5,0) - 0,289 OGS.
0GS: 12,5 (8,0;17,25) - 14,5 (9,25; 21,75) - 0,367

OGS = Sistema de calificacion objetiva, SD = Desviacion estandar
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Registros identificables a través de
las bases electrdnicas buscadas:
PubMed (n=233), Scopus (n=8),
Ebsco (n=149), Embase (n=132)

Registros excluidos por:

No coincide con el tema de
investigacion (n=207)

Duplicados (n=97)

No presentan PDF completo (n= 25)

Registros seleccionados

(n=193)

Registros excluidos por:
No siguen la PICOS (n=67)

Muestra no se encuentra en el grupo
etario definido (n=32)

Disefio de estudio no corresponde a
los criterios (n=70)

Articulos considerados
potencialmente para analizar (n=24)

Estudios con conflicto de interés
(n=6)

Estudios en fase de prueba (n=10)

Estudios que no estan en revista

Articulos incluidos en la sintesis
cualitativa (n=3)

. haupos  ELGBLDAD | SHECdON

Figura 1. Diagrama de flujo de los estudios seleccionados.
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Estudios Seleccion  Comparabilidad Evento Conclusidn
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Figura 2. Riesgo de sesgo (Newcastle Ottawa).
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VIIl. ANEXOS

Anexo 1. Matriz de consistencia.

PROBLEMAS

OBJETIVOS

Problema general
éExiste diferencias de la recidiva del tratamiento
ortodoncico con alineadores versus la aparatologia
fija convencional?

Objetivo general

Comparar la recidiva del tratamiento
ortodoncico con alineadores versus la
aparatologia fija convencional a través de una
revisién sistematica.

Problemas especificos

Objetivos especificos

1. ¢Cudleslacantidad de recidiva del tratamiento
ortododncico con alineadores?

1. Evaluar la cantidad de recidiva del
tratamiento ortoddncico con alineadores.

2. ¢Cuadl es la cantidad de recidiva del tratamiento
ortodoncico con aparatologia fija
convencional?

2. Evaluar la cantidad de recidiva del
tratamiento ortoddncico con aparatologia
fija convencional.

3. (Existe diferencias de la recidiva post
tratamiento segun el periodo de tiempo en
ambos grupos evaluados?

3. Compararlarecidiva post tratamiento segun
el periodo de tiempo en ambos grupos
evaluados.
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Anexo 2. Guia de revision sistematica.

PRISMA check list

Location
Sect'lon and |Item Checklist ftem 'wher.e
Topic # item is
reported
TITLE
Title | 1|Identify the report as a systematic review. 1
ABSTRACT
Abstract | 2|See the PRISMA 2020 for Abstracts checklist. 3
INTRODUCTION
Rationale 3|Describe the rationale for the review in the context of existing knowledge. 5
Objectives 4|Provide an explicit statement of the objective(s) or question(s) the review addresses. 6
METHODS
Eligibility 5|Specify the inclusion and exclusion criteria for the review and how studies were grouped for the 6
criteria syntheses.
Information 6|Specify all databases, registers, websites, organisations, reference lists and other sources searched 7
sources or consulted to identify studies. Specify the date when each source was last searched or consulted.
Search 7|Present the full search strategies for all databases, registers and websites, including any filters and 15
strategy limits used.
Selection 8|Specify the methods used to decide whether a study met the inclusion criteria of the review, 7
process including how many reviewers screened each record and each report retrieved, whether they
worked independently, and if applicable, details of automation tools used in the process.
Data 9(Specify the methods used to collect data from reports, including how many reviewers collected 7
collection data from each report, whether they worked independently, any processes for obtaining or
process confirming data from study investigators, and if applicable, details of automation tools used in the
process.
Data items 10a(List and define all outcomes for which data were sought. Specify whether all results that were
compatible with each outcome domain in each study were sought (e.g. for all measures, time
points, analyses), and if not, the methods used to decide which results to collect.
10b|List and define all other variables for which data were sought (e.g. participant and intervention
characteristics, funding sources). Describe any assumptions made about any missing or unclear
information.
Study risk of 11|Specify the methods used to assess risk of bias in the included studies, including details of the 8
bias tool(s) used, how many reviewers assessed each study and whether they worked independently,
assessment and if applicable, details of automation tools used in the process.
Effect 12 |Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the 8
measures synthesis or presentation of results.
Synthesis 13a|Describe the processes used to decide which studies were eligible for each synthesis (e.g. 8
methods tabulating the study intervention characteristics and comparing against the planned groups for
each synthesis (item #5)).
13b|Describe any methods required to prepare the data for presentation or synthesis, such as handling 8
of missing summary statistics, or data conversions.
13c|Describe any methods used to tabulate or visually display results of individual studies and 8
syntheses.
13d|Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta- 8
analysis was performed, describe the model(s), method(s) to identify the presence and extent of
statistical heterogeneity, and software package(s) used.
13e|Describe any methods used to explore possible causes of heterogeneity among study results (e.g. 8
subgroup analysis, meta-regression).
13f|Describe any sensitivity analyses conducted to assess robustness of the synthesized results. 8
Reporting bias| 14|Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from 8
assessment reporting biases).
Certainty 15|Describe any methods used to assess certainty (or confidence) in the body of evidence for an 8
assessment outcome.
RESULTS
Study 16a|Describe the results of the search and selection process, from the number of records identified in 8
selection the search to the number of studies included in the review, ideally using a flow diagram.
16b|Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain
why they were excluded.
Study 17|Cite each included study and present its characteristics. 8
characteristics
Risk of bias in 18|Present assessments of risk of bias for each included study. 9
studies

Tesis publicada con autorizacion del autor
No olvide citar esta tesis




UNIVERSIDAD

¥ TESIS CIENTIFICA

Location
Sect'lon and |Item Checklist ftem 'wher.e
Topic # item is
reported
Results of 19|For all outcomes, present, for each study: (a) summary statistics for each group (where 9
individual appropriate) and (b) an effect estimate and its precision (e.g. confidence/credible interval), ideally
studies using structured tables or plots.
Results of 20a|For each synthesis, briefly summarise the characteristics and risk of bias among contributing 9
syntheses studies.
20b|(Present results of all statistical syntheses conducted. If meta-analysis was done, present for each 10
the summary estimate and its precision (e.g. confidence/credible interval) and measures of
statistical heterogeneity. If comparing groups, describe the direction of the effect.
20c|Present results of all investigations of possible causes of heterogeneity among study results. 10
20d|Present results of all sensitivity analyses conducted to assess the robustness of the synthesized 10
results.
Reporting 21|Present assessments of risk of bias due to missing results (arising from reporting biases) for each 9
biases synthesis assessed.
Certainty of 22|Present assessments of certainty (or confidence) in the body of evidence for each outcome 10
evidence assessed.
DISCUSSION
Discussion 23a|Provide a general interpretation of the results in the context of other evidence. 11
23b|Discuss any limitations of the evidence included in the review. 12
23c|Discuss any limitations of the review processes used. 13
23d|Discuss implications of the results for practice, policy, and future research. 14
OTHER INFORMATION
Registration 24a|Provide registration information for the review, including register name and registration number, 45
and protocol or state that the review was not registered.
24b|Indicate where the review protocol can be accessed, or state that a protocol was not prepared.
24c|Describe and explain any amendments to information provided at registration or in the protocol.
Support 25|Describe sources of financial or non-financial support for the review, and the role of the funders or
sponsors in the review.
Competing 26|Declare any competing interests of review authors.
interests
Availability of | 27|Report which of the following are publicly available and where they can be found: template data
data, code collection forms; data extracted from included studies; data used for all analyses; analytic code;
and other any other materials used in the review.
materials
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Anexo 3. Evidencia de articulos no seleccionados.

Tabla de articulos no seleccionados.

Motivo de

D P ’
Autor(es) (Pais, afio) Titulo .
no seleccion

1 Caruso S, Caruso S, Pellegrino M, Skafi R, Nota A, A Knowledge-Based Algorithm for Automatic
Tecco S. A Knowledge. (Switzerland, 2021) Monitoring of Orthodontic Treatment: The Conflictos
Dental Monitoring System. Two Cases de intereses

2 Timm LH, RoBler R, Baxmann M. (Germany, 2023)  Comparison of Clear Aligner Treatment in First-
Treatment and Re-Treatment Patients: A
Retrospective Cohort Study

Conflictos
de intereses

3 Meade MJ, Ng E, Weir T. (Australia, 2023) Digital treatment planning and clear aligner Conflictos
therapy: A retrospective cohort study de intereses
4 Castroflorio T, Sedran A, Parrini S, Garino F, Predictability of orthodontic tooth movement Conflictos

Reverdito M, Capuozzo R, Mutinelli S, Grybauskas S, with aligners: effect of treatment design
Vaitieklinas M, Deregibus A. (Italy, 2023)
5 Martin C, Littlewood SJ, Millett DT, Doubleday B, Retention procedures for stabilizing tooth

de intereses

Bearn D, Worthington HV, Limones A. (United position after treatment with orthodontic Cc?nfllctos
. de intereses
Kingdom, 2023) braces
6 Deeming G, Cobourne MT. (United Kingdom, 2022) Some thoughts on Invisalign Conflictos
de intereses
7 Nikhilesh R. Vaid, Samar M. Adel. (Korea, 2023) Clear Aligner Therapy: Evidence, Eloquence, Fase de
and Reality. prueba
8 Tepedino M, lancu Potrubacz M, Esposito R, Open Bite Treatment with Combined Aligners Fase de
Staderini E, Ciavarella D. (ltaly, 2023) and Myofunctional Appliances: A Case Report prueba
9 Inchingolo AM, Inchingolo AD, Carpentiere V, Del Predictability of Dental Distalization with Clear
Vecchio G, Ferrante L, Di Noia A, Palermo A, Di Aligners: A Systematic Review Fase de
Venere D, Dipalma G, Inchingolo F. (Switzerland, prueba
2023)
10AIMogbel A. (Saudi Arabia, 2023) Clear Aligner Therapy: Up to date review article  Fase de
prueba
11Bowman S, Celenza F, Sparaga J. (USA, 2015) Creative Adjuncts for Clear Aligners Part 2 Fase de
Intrusion, Rotation, and Extrusion prueba
12Abdelkader F, Rjili R, Amor W, Dallel |, Tobji S, Amor Efficiency of Aligners in Correcting Anterior Fase de
A. (United Arab Emirates, 2023) Open Bite: A Systematic Literature Review prueba
13Alwafi A, Bichu Y, Avanessian A, Adel S, Vaid N, Zou Overview of systematic reviews and meta- Fase de
B. (Canada, 2023) analyses assessing the predictability and clinical prueba

effectiveness of clear aligner therapy

14Chawla S, Deshmukh S, Bhosale V. (India, 2023) An Assessment of Orthodontists’ Perception
About Efficiency of Various Tooth Movements Fase de
Carried Out Using Clear Aligner Therapy prueba

15Levrini L, Carganico A, Deppieri A, Saran S, Bocchieri Predictability of Invisalign Clear Aligners Using

Fase de
S, Zecca PA, Bertini S, D'Apote A, Segu M. OrthoPulse: A Retrospective Study rueba
(Switzerland, 2023) P
16Suh H, Garnett B, Mahood K, Boyd R, Oh H. (USA, Short-term stability of anterior open bite Fase de
2023) treatment with clear aligners in adults prueba
17Baneshi M. (England, 2023) Effectiveness of clear orthodontic aligners in Revistas no
correcting malocclusion- systematic review indexadas
18lwasiuk B. (Canada, 2021) Class Il orthodontic treatment of a growing .
. . . . Revistas no
patient using aligner treatment with .
. indexadas
mandibular advancement
19Mayhew, Michael J. (USA, 2021) Clear Aligner Management of Adult Revistas no
Orthodontic Relapse Case indexadas
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Anexo 4. Evidencia de inscripcion de protocolo de revisidn sistematica.

International Platform of Registered Systematic Review and Meta-analysis Protocols

INPLASY

COMPARISON OF RELAPSE OF ORTHODONTIC
TREATMENT WITH ALIGNERS VERSUS CONVENTIONAL
FIXED APPLIANCES: A SYSTEMATIC REVIEW

INPLASY202360097
doi: 10.37766/inplasy2023.6.0097
Received: 30 June 2023

Regalado, C; Espichan, A2; Arriola, L3.
Published: 30 June 2023

ADMINISTRATIVE INFORMATION

Support - self financed.

Corresponding author:
Christian Regalado Bazan

100074343@cientifica.edu.pe Review Stage at time of this submission - The review has not yet

started.
Conflicts of interest - None declared.
INPLASY registration number: INPLASY202360097

Author Affiliation:
Universidad Cientifica del Sur.

Amendments - This protocol was registered with the International
Platform of Registered Systematic Review and Meta-Analysis Protocols
(INPLASY) on 30 June 2023 and was last updated on 30 June 2023.

INTRODUCTION METHODS

eview question / Objective Question:

What will be the amount of relapse in

millimeters presented by patients who
received orthodontic treatment with dental aligners
versus conventional treatment with fixed
appliances evaluated in a systematic review of
analytical studies?

Rationale This research will have a clinical
contribution because it will inform the dentists the
importance of the amount of relapse in millimeters
that is generated After performing the orthodontic
treatment with aligners, you will also have a social
contribution since once the results of the study are
demonstrated, the orthodontist will be able to take
preventive measures to have a better control with
the patients who opt for orthodontic treatment with
aligners.

Condition being studied Relapse of orthodontic
treatment with aligners versus conventional fixed
appliances.

Search strategy ("Relapse” AND "Invisalign” OR
“Clear Aligner® AND "Fixed Orthodontic
Appliances").

Participant or population Individuals with
permanent dentition with mild, moderate, and
severe malocclusion, who have received
orthodontic treatment and have been discharged,
age seventeen or older, of any gender and race.

Intervention The amount of relapse in millimeters
of the orthodontic aligners.

Comparator The amount of relapse in milimeters
for conventional orthodontics with fixed
appliances.

Study designs to be included Analytical studies,
clinical trials, retrospective studies,

Eligibility criteria None.

INPLASY

Regalado et al. INPLASY protocol 202360097. doi:10.37766/inplasy2023.6.0097 1
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Anexo 5. Resolucién Directoral de aprobacidn de la Carrera.

UNIVERSIDAD

CIENTIFICA

RESOLUCION DIRECTORAL DE ACEPTACION DEL PROYECTO DE TESIS
Y NOMBRAMIENTO DEL ASESOR

RESOLUCION DIRECTORAL DE LA CARRERA DE ESTOMATOLOGIA
N* 0017-DACE-DAFCS-U. CIENTIFICA-2023

Lima, 04 de julio de 2023.

VISTO:

La solicitud de los tesistas, asesor y la evaluacion del Responsable de Investigacion de la
Carrera de Estomatologia y de acuerdo a la RESOLUCION DIRECTORAL No. 012-
DGIDI-CIENTIFICA-2021 sobre Normas de precisiones de exoneracion del Comité de
Etica. Se aprucba ¢l registro N.° PRE-8-2022-00603 del proyecto de Tesis Titulado:
“COMPARACION DE LA RECIDIVA DEL TRATAMIENTO ORTODONCICO
CON ALINEADORES VERSUS LA APARATOLOGIA FIJA CONVENCIONAL.
UNA REVISION SISTEMATICA” presentado por CHRISTIAN FABRIZIO

REGALADO BAZAN y ANDREA CAROLINA ESPICHAN SALAZAR.

CONSIDERANDO:

Que, de acuerdo con el Reglamento General de la Universidad Cientifica del Sur y los
reglamentos de pregrado para obtener el Tilo de CIRUJANO DENTISTA ¢n la
Carrera de Estomatologia de la Universidad Cientifica del Sur, se debe desarrollar un
trabajo de investigacion.

Que, de acuerdo con la normativa vigente de la Universidad Cientifica del Sur, en uso de
las atribuciones conferidas al Director Académico de Carrera.

SE RESUELVE:

ART. 1°: APROBAR E INSCRIBIR ¢! Proyecto de Tesis titulado: “COMPARACION DE
LA RECIDIVA DEL TRATAMIENTO ORTODONCICO CON ALINEADORES
VERSUS LA APARATOLOGIA FLJA CONVENCIONAL. UNA REVISION
SISTEMATICA™ de CHRISTIAN FABRIZIO REGALADO BAZAN y ANDREA
CAROLINA ESPICHAN SALAZAR con registro: N.” PRE-8-2022-00603 y cstablecer

la vigencia de aprobacion de este documento de dieciocho (18) meses (hasta ¢l 03 de encro de
2025), periodo en el que puede desarrollarse el proyecto de investigacion.

ART. 2°: NOMBRAR ascsor del trabajo de tesis sefialado, al Dr. Esp. Luis Ernesto Arriola
Guillén.

Registrese, comuniguese y archivese.

¥

Dr. Claudio Pena Soto —_—
Director Académico de la Carrera de Estomatolopis
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Anexo 6. Evidencia de envio a revista.
Journal of Clinical and Experimental Dentistry

Link: https://doi.org/10.4317/jced.61520
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Comparison of relapse of orthodontic treatment following aligner
versus conventional fixed appliance treatment. A systematic review

Christian-Fabrizio Regalado-Bazin ', Andrea-Carolina Espichan-Salazar ', Luis-Ernesto Arriola-Ciuillén *

! Sehool of Dentistry, Universidad Cientifica del Sor, Lima, Peri
* Ph.D. and Associate Profiessor of the Division of Onthodontics and Division of Oral and Maxillofacial Radiology, School of Den-
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Abstract

Background: Aligners are an altemnative that are currently being widely used in orthodontic treatment, however,
post-treatment relapse following aligner versus conventional treatment has not been compared. The objective of
this study was to compare post-treatment relapse of orthodontic treatment with dental aligners versus conventional
fixed orthodontics through a systematic review.

Materials and methods: An exhaustive search was carmed out in the MEDLINE (via PubMed), EBSCO, SCOPUS
and EMBASE databases up to September 30, 2023 A total of 522 arbicles were found and after applying the se-
lection crteria, the full texts of 24 articles were chosen for evaluation. At the end of the evaluation, only 3 studies
were considered, two observational studies and one randomaized clinical tnal. The Newcastle (Mtawa and Risk of
hias (ROB-2) tools were wsed to assess the risk of bas.

Results: OF the three studies, only one (evaluated three vears post-orthodontic treatment) wdentified significant
differences in the frequency of relapse following todal, maxillary and mandibular anterior alignment using conven-
tronal orthodontics. The other two studies (one evaluated at six months and the other two years post-orthodontic
treatment) did not show statistically significant differences (p=0.03). In addition, the two latter studies reported
slight relapse related to detachment of the fixed retainer.

Conclusions: The current evidence available indicates a lack of well-designed studies companng posi-treatment
orthodontic relapse following the use of dental aligners versus conventional fixed orthodontic treatment, and the
studies published to date have a high or moderate nsk of kas. Howewver, there are apparently no significant diffe-
rences in frequency of relapse between the two types of treatment, suggesting simular stability results. Nonetheless,
maore well-designed studies are required to confirm this observation

Key words: Aligners, brackeis, relapse, orthodontic.
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