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ABSTRACT

Introduction: Currently dental aesthetics during fixed orthodontic treatment is an option required 
by patients, due to the frequent pigmentations that can occur in tooth enamel as a result of 
inadequate oral hygiene and plaque retention caused by fixed appliances. Objective: To determine 
the effectiveness of dental whitening and its side effects during active fixed orthodontic treatment, 
as an alternative aesthetic treatment in certain cases that merit it. Materials and methods: This 
narrative review evaluated 35 scientific articles from the Medline information sources (via 
PUBMED), EMBASE, SCOPUS, SCIELO and LILACS from the last 10 years, published in 
Spanish, Portuguese and English. We included 17 articles that met the selection criteria which 
were randomized clinical trials and observational studies, in vitro studies and in vivo studies that 
evaluated in-office dental clearance, performed on patients using fixed orthodontic treatment at 
that time. Systematic reviews, case reports and editorials were excluded. Results: It was observed 
that dental whitening in patients with active orthodontic treatment minimally affects the adhesion 
of the orthodontic apparatus to the tooth surface. In addition, some studies observed that the 
brackets interfere with the extension of the dental lightening, evidencing slightly darker areas. 
Conclusions: Dental whitening during orthodontic treatment can be given efficiently in clinical 
practice, depending on the aesthetic requirement of the patient. However, it is a recommended 
procedure in certain cases of great need for immediate aesthetics, since, the material with which 
the brackets are installed on the dental surface, will interfere with the extension of the lightening 
material, resulting in a darker shade in that sector and different from the surrounding tissue. 
Likewise, it will intervene in the adhesion to the dental surface, having many probabilities that the 
orthodontic apparatus can detach.

Keywords: active fixed orthodontics, dental whitening, hydrogen peroxide, dental aesthetics

RESUMEN

Introducción: Actualmente, la estética dental durante el tratamiento de ortodoncia fija es una 
opción requerida por los pacientes, debido a las frecuentes pigmentaciones que se pueden presentar 
en el esmalte dental como consecuencia de una inadecuada higiene bucal y la retención de placa 
provocada por la aparatología fija. Objetivo: Determinar la efectividad del blanqueamiento dental 
y sus efectos secundarios durante el tratamiento de ortodoncia fija activa, como alternativa de 
tratamiento estético en determinados casos que lo ameriten. Materiales y métodos: Esta revisión 
narrativa evaluó 35 artículos científicos de las fuentes de información Medline (vía PubMed), 
Embase, Scopus, SciELO y LILACS de los últimos 10 años, publicados en español, portugués e 
inglés. Se incluyeron 17 artículos que cumplieron con los criterios de selección, los cuales fueron 
ensayos clínicos aleatorizados y estudios observacionales, estudios in vitro y estudios in vivo que 
evaluaron el aclaramiento dental en consultorio, realizados en pacientes que utilizaban tratamiento 
de ortodoncia fija en ese momento. Se excluyeron revisiones sistemáticas, informes de casos y 
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INTRODUCTION

Dental whitening is a currently in-demand aesthetic 
treatment, which uses materials that react chemically with 
the tooth surface (1,2). The assessment of a harmonious 
smile with lightened teeth is highly considered by patients 
in a society very demanding of facial aesthetics (3-5).  
Even though the use of dental aligners has increased in 
orthodontic patients compared to conventional braces in 
search of less notoriety, there are societies where access 
to these, added to the biomechanical requirement of 
orthodontists of certain cases of malocclusion, make 
the use of fixed appliances continue to be considered 
an important alternative for this problem (6). For this 
reason, alternatives such as aesthetic braces or lingual 
orthodontics were developed. However, any aesthetic 
fixed appliance or not, will generate retention of 
bacterial plaque in different magnitude, depending on 
the oral hygiene of the patient, with the consequent side 
effects such as pigmentations in the enamel that are very 
rejected by patients.

The installation of fixed orthodontic appliances such 
as braces, implies an obstacle in the oral hygiene of 
patients, resulting in a decrease in salivary pH and 
an increase in bacterial adherence, due to the various 
electrostatic interactions due to the metal composition 
of these devices, thus stimulating an imbalance in the 
oral microflora (6). Also, to this factor are added aspects 
such as the type of adhesive; excess adhesive material; 
demineralization of enamel as a result of poor oral 
hygiene, tooth discoloration due to internal and external 

agents; unstable color of the type of resin used for the 
gluing of brackets or to the tooth surface, among other 
aspects that can change the hue of a tooth (7).

There are few studies that have evaluated the efficacy 
of whitening techniques in patients using fixed 
orthodontic appliances (7,8). Some of them were carried 
out in experimental studies on bovine teeth, however, 
their results cannot be extrapolated to humans (9). We 
also found a study (9) that evaluated the perception of 
orthodontists about the effect of dental whitening on 
teeth with brackets with encouraging results to be able 
to use this technique. However, there is no up-to-date 
review assessing the efficiency of clearance and its side 
effects in patients using fixed orthodontics (9). In some 
circumstances patients who wear braces require to have 
teeth lightened and the possibility of considering their 
dental aesthetics should clearly be studied. There are 
currently limitations on studies looking at the evidence 
on tooth whitening during orthodontic treatment. 
Therefore, the purpose of this study was to determine 
the efficacy of the dental whitening technique and its 
side effects during orthodontic treatment; as a sporadic 
treatment to improve the aesthetics of patients with 
fixed orthodontics.

MATERIALS AND METHODS

A narrative review was carried out that evaluated 
36 scientific articles from the information sources 
MEDLINE (via PUBMED), EMBASE, SCOPUS, 

editoriales. Resultados: Se observó que el blanqueamiento dental en pacientes con tratamiento de 
ortodoncia activa afecta mínimamente la adherencia del aparato de ortodoncia a la superficie del diente. 
Además, algunos estudios observaron que los brackets interfieren en la extensión del aclaramiento 
dental, al evidenciar áreas ligeramente más oscuras. Conclusiones: El blanqueamiento dental durante 
el tratamiento de ortodoncia se puede dar de manera eficiente en la práctica clínica, dependiendo 
del requerimiento estético del paciente. Sin embargo, es un procedimiento recomendado en ciertos 
casos de gran necesidad de estética inmediata, ya que el material con el que se instalan los brackets 
sobre la superficie dentaria interferirá en la extensión del material aclarante, lo que da como resultado 
una tonalidad más oscura en ese sector y diferente del tejido circundante. Asimismo, intervendrá en 
la adhesión a la superficie dentaria, por lo que existen muchas probabilidades de que el aparato de 
ortodoncia pueda desprenderse.

Palabras clave: ortodoncia fija activa, blanqueamiento dental, peróxido de hidrógeno, estética dental
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SCIELO and LILACS from the last 10 years, published 
in Spanish, Portuguese and English. After a selection of 
studies by title and abstracts, only 17 articles that met 
the selection criteria including randomized clinical trials 
and observational studies were included. They evaluated 
the dental whitening in the office, carried out on patients 
who were using fixed orthodontic treatment at that time. 
Systematic reviews, case reports and editorials were 
excluded. Figure 1. 

corrosion of the metal brackets due to a decreased oral 
pH and the diet rich in acids and dyes (13,14).

Dental whitening is an alternative of aesthetic treatment 
rare in this active phase of orthodontic treatment, and 
seeks to solve the darkening or pigmentations of the 
teeth with its consequent improvement in the dental 
aesthetics of the patient (3,9,13,15,16). Dental whitening 
is feasible at this stage because its active ingredient 
contains molecules of low molecular weight, allowing 
the material to spread over the entire surface of this 
hard tissue avoiding the whitening only of the contour 
of the enamel where the bracket was located and 
achieving a continuous tonality that can be observed 
after the removal of the brackets (7,17-19). The whitening 
mechanism has evidenced the division of hydrogen 
peroxide into oxygen and perhydroxyl radicals that 
contribute to the elimination of the chains belonging 
to the substances that cause the change of color of the 
tooth, also called chromophores, resulting in the whitish 
appearance of the dental tissue (13,17,20).

Usually, the dental whitening procedure is performed 
after orthodontic treatment.7 However, in some 
circumstances the motivation of the patient in wanting 
to present a smile aligned at the same time with teeth 
clarified, led to the report of in vivo and in vitro studies, 
which show that dental whitening during an active fixed 
orthodontic treatment is an apparently non-harmful and 
effective aesthetic alternative (7,8,21).

They were able to find in vitro research using bovine 
teeth, which are a substrate very similar to human teeth. 
However, they lack factors typical of the human oral cavity, 
such as saliva, the patient's dental hygiene, the reaction of 
adhesion products in the dental substrate, dental pH (3, 21), 
which hinder their ability to extrapolate data and add 
it to dental clinical practice, although a reference can 
guide. In this sense, an in vitro study concluded that 
dental whitening with carbamide peroxide in bovine 
teeth is effective during and after orthodontic treatment, 
although changes were evidenced over time (22). Another 
study, evaluated the efficacy of dental whitening with 
carbamide peroxide during orthodontic treatment by 
spectrophotometry in bovine teeth, concluding greater 
effectiveness of home whitening over whitening in office 

Figure 1. PRISMA Flow chart of  the literatura review

EFFICACY OF DENTAL WHITENING IN 
PATIENTS WITH BRACKETS.

The outer layer of the dental organ is made up of a 
mineralized tissue called tooth enamel, which has most 
of its mineral composition of hydroxyapatite that form 
the prisms of enamel and to a lesser extent has organic 
elements (7,10). Any change in this substrate will have a 
direct relationship with the adhesion of the brackets, 
since that is where they adhere and start the orthodontic 
treatment (11).

On the other hand, it is common for fixed orthodontic 
treatment to present as a side effect a dental pigmentation, 
due to poor oral hygiene habits of the patient (12), or 
by the overflowing adhesion materials themselves that 
generate bacterial plaque retention, or by the existing 
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(11), they also concluded that the homemade whitening 
technique presents better results, because of the long 
exposure that the material presents in the teeth and that 
also influences the percentage of concentration of the 
compound active (8.23). In general, the interference of the 
brackets had no relevance in the dental whitening, after 
two weeks in tests with bovine teeth, evidencing that the 
adhesive material does not hinder the uniformity in the 
whitening (3).

This type of procedure has also been studied in humans. 
One of them sought to generate a dental whitening 
protocol during orthodontic treatment, concluding 
that this treatment is successful, despite the presence 
of brackets on the tooth surface (7). Another compared 
new lightening products, such as 8% and 10% hydrogen 
peroxide in order to measure their effectiveness and 
sensitivity generated by these materials, evidencing a 
high efficiency and low sensitivity (16).

Currently, there are few studies that can corroborate the 
complete efficacy of dental whitening during orthodontic 
treatment. Despite this, the studies evaluated concluded 
that this modality can be included as a clinical alternative 
in the patient's dental aesthetics, complementing greater 
dental and facial aesthetics (7,16).

ADVANTAGES AND DISADVANTAGES 
OF DENTAL WHITENING IN PATIENTS 
WITH BRACKETS.

In orthodontics, dental whitening is usually performed 
after the removal of the brackets, but in some cases, when 
the patient requires it and there is still time to finish 
the treatment, there is the possibility of performing it 
with active orthodontic appliances (24). Therefore, it is 
important to know the mechanism of action of bleaching 
products on the tooth surface and the techniques to 
achieve this, such as the in-office technique and the 
home technique. Home bleaching agents are applied in 
low concentrations and have a longer duration than in-
office clearance; in which they use high concentrations 
in short periods, however, they need buckets that will 
restrict tooth movement, so it is not an alternative for 
these cases (25). In this sense, the ideal alternative for 

these patients who request this condition with haste, the 
office technique is the one that would manage to clarify 
the teeth of these patients.

This whitening during orthodontic treatment turns out 
to be a motivational determinant, which he attributes to 
the patient's confidence in order to achieve a smile with 
clear and aligned teeth. Orthodontic treatment is known 
to be extensive and the opportunity to lighten teeth 
in conjunction with orthodontic treatment increases 
patients' expectations, as this will save time, as long as 
the patient cooperates with very efficient oral hygiene (7).

Dental whitening depends on a correct penetration of 
the clarifying agent and its by-products throughout the 
tissue. When the goal is an ideal whitening, it should 
be borne in mind that this is not during orthodontic 
treatment, it should only be left for emergency 
circumstances, since there is a risk that it can fail quickly 
and darken the tone of the tooth by the use of the 
brackets, since these retain plaque that can pigment the 
teeth. In addition, in the phase of removal of brackets 
some variation of the texture of the enamel can be 
generated if the technique of removing brackets was not 
ideal. In addition, the enamel of whitened teeth may be 
weaker after whitening (8,18,26).

Another disadvantage of lightening during orthodontic 
treatment is that the pores of the enamel surfaces are 
open, and for this reason the union of the resin with the 
tooth loses rigidity; that is why brackets are unlikely to 
detach from the tooth surface (18).

According to some authors (3,8,19,27), it is very likely that 
the marks of the binding agent in this case the resins, 
hinder the expansion and action of the bleaching agent, 
this could cause a probability of different color in the 
tooth after removal of brackets.

An in vitro study showed that both whitening 
procedures, both the office and the home, reduce the 
binding force of orthodontic appliances to tooth enamel. 
This study also concludes that the clearance in the area 
under the brackets also achieved clearance, but with a 
lower intensity than the remaining enamel. That is why 
patients who require this type of treatment should be 
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informed as they are likely to need a second clearance 
treatment after orthodontics (8).

In another study they compared the types of 
aesthetic brackets, among them (monocrystalline 
and polycrystalline), where they concluded that 
monocrystalline brackets showed higher shear 
resistance (RC) values compared to polycrystalline, and 
it is explained that it is due to their composition and 
manufacture, they also relate it to the fact that it has less 
incorporation of impurities, which makes the support 
more translucent thus allowing the support to retain less 
light, increasing retention in the tooth (28).

One study evaluated a protocol for joining metal brackets 
after whitening with hydrogen peroxide, and concluded 
that the antioxidant treatment applied immediately 
after whitening was effective in reversing the reduction 
in shear resistance of the brackets after teeth whitening, 
in this case they used 10% sodium ascorbate, which 
reversed the decrease in shear resistance (21,27). Likewise, 
another study demonstrated the reduction of the shear 
resistance of composite resin adhered to the enamel 
followed by the clearance with hydrogen peroxide to 
35%, in addition to stating that 10% of sodium ascorbate 
increased the bonding force after clearance with respect 
to ceramic brackets and almost the same result for metal 
brackets (29). In relation to the method of clearance and 
resistance to shear, a study concludes that the whitening 
with the home method affects the SBS significantly 
more than the method in office or office, because the 
bleaching gel in the home method has a longer exposure 
time in the teeth which causes internal alterations (30).

In general, some effects of whitening are the adhesive 
reduction of the brackets to the tooth surface, white spots, 
irregularity of the color of the enamel when removing 
the orthodontic appliance, retention of bacterial plaque 
and a probable detachment of some superficial part as a 
result of dental whitening during orthodontic treatment, 
because the clarifying agents that are used generate the 
demineralization of tooth enamel (18).

That is why associating dental whitening during the use 
of orthodontic appliances is still a controversy, but it can 
indeed be done as a very urgent alternative at the request 

of the patient, in very special cases of high aesthetic 
requirement. In addition, it must be performed by a 
trained professional and in specific cases.

Finally, this topic is very little explored, therefore, more 
studies should be done to ensure a correct and safe 
indication for the patient.

DISCUSSION

Dental whitening in patients with fixed orthodontics 
is a recently used aesthetic alternative, as a result of 
the patient's requirement to look good (3,9,13,15,16). 
Information was obtained to support this procedure as 
an effective and recommended alternative in some cases 
(7). Likewise, in vitro studies concluded that, during 
an orthodontic treatment, this aesthetic procedure 
performed with carbamide peroxide in bovine teeth was 
effective. However, the whitening results obtained with 
the group of teeth with brackets were not very significant 
in the first weeks or months of control (22), since, factors 
such as intrinsic and extrinsic stains on the tooth surface 
and the constant formation of repairing dentin by the 
pulp tissue, were causal for the low effect of aesthetic 
treatment (31).

In this stage of orthodontic treatment, it is feasible to 
think about performing a dental whitening, since the 
whitening material has low molecular weight, which will 
contribute to its extension, giving as a clarifying effect 
on the entire dental surface (7,17-19). Despite this, an in 
vitro study where they evaluated by spectrophotometry 
bovine teeth with orthodontic treatment, contradicts 
this theory, since, their results observed that the dental 
surface had clarified except for the sector where the 
bracket was placed (11).

On the other hand, an in vitro study carried out on 
bovine teeth made a comparison between the whitening 
of the teeth during orthodontic treatment with those 
that do not present this type of treatment in two weeks, 
concluding that there was not much difference in the 
results obtained, despite the thickness of the material 
placed of the cementing resin of the bracket (3). Likewise, 
an in vivo study managed to evaluate the effectiveness of 
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8% hydrogen peroxide in patents with fixed orthodontic 
appliances, observing that dental whitening in carrier and 
non-carrier patients was very effective and similar (32).  
However, the time in which they perform the controls 
is very short so that these studies can be reaffirmed and 
extrapolated in clinical practice.

Shear resistance is a relevant topic within the clearance 
during orthodontic treatment, since it is related to the 
binding agent and the tooth. An in vitro experimental 
study demonstrated a decrease in the shear binding 
strength of brackets after clearance (13). In relation 
to CR, there are several studies that have shown the 
decrease in CR related to clearance during orthodontic 
treatment (30,33). In addition, the result of an in vitro 
study showed that both lightening techniques (home 
and office) decrease the binding force of orthodontic 
braces to enamel (8).

With respect to the different materials used to decrease 
CR during and after clearance, several studies show that 
antioxidant treatment and other materials used after 
clearance are effective in increasing the shear resistance 
of brackets (21,27,34,35). The presence of a bracket attached 
to the tooth acts as a barrier to the penetration of 
peroxide, which affects the homogeneity of color in the 
samples of this research (24). The investigation of another 
in vitro study presented some change in the tonality in 
the area under the bracket, since it did not have direct 
contact with the lightening agent, which would ratify 
the aforementioned study (3).

In addition, a study conducted on bovine teeth found 
that the presence of the binding agent acted negatively 
on the efficiency of both office and home clearance and 
showed that home dental whitening is more effective 
than that performed in the office (11). On the contrary, 
one article relates that hydrogen peroxide penetrates 
strongly on tooth enamel, and is probably the most 
intense element in penetration into dental structures. If 
used directly in the enamel to which a bracket adheres, 
hydrogen peroxide can access the subsoil of the enamel 
and thus comes to clarify the enamel area that is covered 

by the bracket (18). Finally, a study shows that both 
areas will have a lightening effect, but they report that 
the enamel that is lower than the bracket has a lower 
lightening effect than the rest of the enamel discovered 
(8). Tooth enamel after tooth whitening can present a 
more fragile structure (8), that is why it is associated with 
a possible detachment of the brackets.

Dental whitening during active orthodontic treatment 
is a procedure that has advantages and disadvantages; 
so, it is necessary to perform it in particular cases or in 
patients with high aesthetic expectations. The clinical 
evidence is positive and encourages an alternative 
as an interesting treatment for patients and health 
professionals. For these reasons, further research is 
suggested to investigate whether the clearance procedure 
during orthodontic treatment presents damage and what 
are the contraindications to not performing it.

CONCLUSIONS

Dental whitening during orthodontic treatment can be 
given efficiently in clinical practice, depending on the 
aesthetic requirement of the patient. However, it is a 
recommended procedure in certain cases of great need 
for immediate aesthetics, since, the material with which 
the brackets are installed on the dental surface, will 
interfere with the extension of the lightening material, 
resulting in a darker shade in that sector and different 
from the surrounding tissue. Likewise, it will intervene 
in the adhesion to the dental surface, having probabilities 
that the orthodontic apparatus can detach.

Conflict of interests: The authors do not report any 
conflict of interest.

Financing Sources: Self-financed

Contribution of authors: All the authors writing this 
paper, and made the literature review. All authors 
approved the final version.

Santillán-Guerra AM, Sánchez-Rodríguez AM.



ARTÍCULO DE REVISIÓN 7

REFERENCES

1. Rodríguez JL, Rocha PS, Pardim SLS, Machado ACV, Faria-
E-Silva AL, Seraidarian PI. Association between in-office and 
at-home tooth bleaching: a single blind randomized clinical trial. 
Braz Dent J. 2018 Mar-Apr; 29(2): 133-9. doi: 10.1590/0103-
6440201801726

2. Rodríguez-Martínez, J, Valiente, M, Sánchez-Martín, MJ. Tooth 
whitening: From the established treatments to novel approaches 
to prevent side effects. J Esthet Restor Dent. 2019; 31: 431-40. 
Disponible en: https://doi.org/10.1111/jerd.12519

3. Ferraz CS, Bezerra DR, Noronha CF, Panzeri FP, Rocha RR, 
Araújo de Negreiros W, et al. Whitening effect of 35% hydrogen 
peroxide in simulation of tooth with orthodontic bracket. J 
Esthet Restor Dent. 2021; 33: 668-74. doi: 10.1111/jerd.1273

4. Marquez JF, Pedroza-Garcés A, Villada-Castro M. Tooth 
bleaching before, during and after orthodontic treatment. Rev. 
CES Odont. 2012; 25(2): 54-62. Disponible en: https://doi.
org/10.21615/cesodon.

5. Britto FAR, Lucato AS, Valdrighi HC, Vedovello SAS. 
Influence of bleaching and desensitizing gel on bond strength of 
orthodontic brackets. Dental Press J Orthod. 2015; 20(2): 49-54. 
doi: 10.1590/2176-9451.20.2.049-054.oar

6. Gizani O, Kloukos D, Papadimitriou A, Roumani T, Twetman S. 
Is bleaching effective in managing post-orthodontic white-spot 
lesions? A Systematic Review. Oral Health Prev Dent. 2020; 18: 
1-10. doi: 10.3290/j.ohpd.a44113

7. Neves MG, Dutra H, Morais A, Segura R, Guaraci AD. In-office 
bleaching during orthodontic treatment. J Esthet Restor Dent. 
2017; 29(2): 83-92.  Disponible en: https://doi.org/10.1111/
jerd.12276

8. Sardarian A, Malekpour B, Roshan A, Danaei SM. Bleaching 
during orthodontic treatment and its effect on bracket bond 
strength. Dent Res J (Isfahan). 2019 Jul-Aug; 16(4): 245-50.

9. Niño M, Hernández-Viana S, Restrepo FA, Botero JE. The 
perception of tooth whitening practices during and after 
orthodontic treatment: A survey of orthodontists. J Clin Exp 
Dent. 2021; 13(6): 536-41. doi: 10.4317 / jced.57985

10. Ahrari F, Akbari M, Akbari J, Dabiri G: Enamel surface 
roughness after debonding of orthodontic brackets and various 
clean-up techniques. J Dent (Teheran). 2013; 10(1): 82-93.

11. Lunardi N, Correr AB, Rastelli AN, Lima DA, Consani RL. 
Spectrophotometric evaluation of dental bleaching under 
orthodontic bracket in enamel and dentin. J Clin Exp Dent. 2014 
Oct 1; 6(4): e321-6. doi: 10.4317/jced.51168

12. Greenwall LH. Treatment considerations for bleaching and 
bonding white lesions in the anterior dentition. Alpha Omegan. 
2009 Dec; 102(4): 121-7. doi: 10.1016/j.aodf.2009.10.007

13. Ahrari F, Akbari M, Mohammadipour HS, Fallahrastegar A, 
Sekandari S. The efficacy and complications of several bleaching 
techniques in patients after fixed orthodontic therapy. A 
randomized clinical trial. Swiss Dent J. 2020 Jun 15; 130(6): 493-
501.

14. Shahabi M, Jahanbin A, Esmaily H, Sharifi H, Salari S. 
Comparison of some dietary habits on corrosion behavior of 
stainless-steel brackets: an in vitro study. J Clin Pediatr Dent. 
2011; 35: 429-32. doi: 10.17796 / jcpd.35.4.m17j2h5827861m55

15. Shibasaki W, Loiola M, Lima LS, Seixas MV, Alves FD, 
Fernandes TP, et al. Clareamento dentário simultâneo ao 
tratamento ortodôntico é seguro? Ortodontia SPO. 2019; 52(2): 
218-21.

16. Montenegro-Arana A, Arana-Gordillo LA, Farana D, Dávila-
Sánchez A, Jadad E, Coelho U, et al. Randomized double-blind 
clinical trial of bleaching products in patients wearing orthodontic 
devices. Oper Dent. 2016; 41(4): 379-87. doi: 10.2341/15-240-C

17. Slack ME, Swift EJ, Rossouw PE, Phillips C. Tooth whitening in 
the orthodontic practice: A survey of orthodontists. Am J Orthod 
Dentofac Orthop [Internet]. 2013; 143(4 SUPPL): S64-71. 
Disponible en: http://dx.doi.org/10.1016/j.ajodo.2012.06.017

18. Consolaro A, Consolaro RB, Francischone L. Clarifications, 
guidelines and questions about the dental bleaching "associated" 
with orthodontic treatment. Dental Press J Orthod. 2013 Sep-
Oct; 18(5): 4-10. doi: 10.1590/s2176-94512013000500002

19. Gomes L de O, Mathias P, Rizzo P, de Araújo TM, Cangussu 
MCT. Effect of dental bleaching after bracket bonding and 
debonding using three different adhesive systems. Dental Press J 
Orthod. 2013; 18(2): 61-8. doi: https://doi.org/10.1590/S2176-
94512013000200015

20. Kwon SR, Wertz PW. Review of the mechanism of tooth 
whitening. J Esthet Restor Dent. 2015 Sep-Oct; 27(5): 240-57. 
doi: 10.1111/jerd.12152

21. Aristizábal JF, González APP, McNamara JA. Improving shear 
bond strength of metallic brackets after whitening. Dental Press 
J Orthod. 2020; 25(5): 38-43. doi: 10.1590/2177-6709.25.5.038-
043.oar

22. Arboleda-López C, Manasse RJ, Viana G, Bedran-Russo AB, 
Evans CA. Tooth whitening during orthodontic treatment: a six-
month in vitro assessment of effectiveness and stability. Int J Dent 
Oral Health. 2015; 1(4). doi http://dx.doi.org/10.16966/2378-
7090.120.

23. Akin M, Aksakalli S, Basciftci FA, Demir A. The effect of tooth 
bleaching on the shear bond strength of orthodontic brackets 
using self-etching primer systems. Eur J Dent. 2013 Jan; 7(1): 
55-60.

24. De Melo Oliveira I, Santana TR, Correia ACC, Fontes LS, 
Griza S, Faria-E-Silva AL. Color heterogeneity and individual 
color changes in dentin and enamel bleached in the presence of a 
metallic orthodontic bracket. J Esthet Restor Dent. 2021; 33(2): 
262-8. doi: 10.1111/jerd.12660

25. Ribeiro JS, Barboza ADS, Cuevas-Suárez CE, da Silva AF, Piva 
E, Lund RG. Novel in-office peroxide-free tooth-whitening 
gels: bleaching effectiveness, enamel surface alterations, and 
cell viability. Sci Rep. 2020 Jun 22; 10(1): 10016. doi: 10.1038/
s41598-020-66733-z

Effectiveness of dental whitening in patients with active fixed orthodontic treatment: a narrative review

Rev Cient Odontol (Lima). 2022; 10(3): e119



ARTÍCULO DE REVISIÓN8

26. Nascimento GCR, de Miranda CA, Machado SMM, Brandão 
GAM, de Almeida HA, Silva CM. Does the time interval after 
bleaching influence the adhesion of orthodontic brackets? Korean 
J Orthod. 2013; 43(5): 242-7. doi: 10.4041 / kjod.2013.43.5.242

27. Gungor AY, Ozcan E, Alkis H, Turkkahraman H. Effects of 
sodium ascorbate and delayed bonding after bleaching on shear 
bond strengts of orthodontic brackets. J Adhes Sci Technol. 
2017; 31(9): 958-64. doi: 10.1080/01694243.2016.1238121

28. Perciano SG, Carneiro DPA, Santos PR Dos, Correr AB, 
Vedovello SAS, Valdrighi HC. Do dental bleaching sessions 
prior to orthodontic treatment change the bond strength of 
esthetic brackets? Dental Press J Orthod. 2021; 26(4): 1-18. doi: 
10.1590 / 2177-6709.26.4.e2119124.oar

29. Yadav D, Golchha V, Kamat N, Paul R, Sharma P. Effect of 
antioxidant on orthodontic bracket bond strength after vital 
bleaching. Indian J Dent Res. 2018; 29(5): 646-50. doi: 10.4103/
ijdr.IJDR_36_17

30. Gungor AY, Ozcan E, Alkis H, Turkkahraman H. Effects 
of different bleaching methods on shear bond strengths of 
orthodontic brackets. Angle Orthod. 2013; 83(4): 686-90. doi: 
https://doi.org/10.2319/071812-586.1

31. Meireles SS, Fontes ST, Coimbra LA, Della Bona Á, Demarco FF. 
Effectiveness of different carbamide peroxide concentrations used 
for tooth bleaching: an in vitro study. J Appl Oral Sci. 2012 Mar-
Apr; 20(2): 186-91. doi: 10.1590/s1678-77572012000200011

32. Jadad E, Montoya J, Arana G, Gordillo LA, Palo RM, Loguercio 
AD. Spectrophotometric evaluation of color alterations with a 
new dental bleaching product in patients wearing orthodontic 
appliances. Am J Orthod Dentofacial Orthop. 2011 Jul; 140(1): 
e43-7. doi: 10.1016/j.ajodo.2010.11.021

33. Dastjerdi EV, Khaloo N, Mojahedi SM, Azarsina M. Shear bond 
strength of orthodontic brackets to tooth enamel after treatment 
with different tooth bleaching methods. Iran Red Crescent Med 
J. 2015; 17(11): 0–3.

34. Alrafaa AA, Bilal R, Alshahrani I. Does the antioxidant 
treatment affect the shear bond strength of orthodontic brackets: 
An in vitro study. J Pak Med Assoc. 2019 Jan; 69(1): 82-6.

35. Trakiniene G, Daukontiene S, Jurenas V, Svalkauskiene V, 
Smailiene D, Lopatiene K, et al. The effect of the teeth bleaching 
with 35% hydrogen peroxide on the tensile bond strength of 
metal brackets. Sci Rep [Internet]. 2017; 7(1): 1-7. Disponible 
en: http://dx.doi.org/10.1038/s41598-017-00843-z

Santillán-Guerra AM, Sánchez-Rodríguez AM.

Rev Cient Odontol (Lima). 2022; 10(3): e119


