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ABSTRACT 

Aim: Tooth sensitivity is the principal side effect as a clinical consequence resulting 

from tooth bleaching. Therefore, several strategies have been proposed to control this 

adverse effect. The present study aimed to investigate the effect of low-level laser 

therapy on tooth bleaching sensitivity compared to the placebo group or no intervention 

group.  Literature Review: A search was carried out in six databases (BVS, PubMed, 

Scopus, Web of Science, Scielo, Cochrane library) until April 2024. Only studies with 

a randomized clinical trial or split-mouth design that performed in-office tooth bleaching 

and evaluated the effect of low-level laser therapy on post-bleaching sensitivity were 

included. The search was not limited by language or time. Due to the great 

heterogeneity observed between studies, the data were analyzed qualitatively. 

Results: Of the 586 records found, 478 remained after removing duplicates. Thus, 21 

articles were accessed in full and only ten met the eligibility criteria and were included 

in the present review. Most of the studies (n=6; 60%) were with split-mouth designs. 

Considering the ten studies included in the present review, only two studies did not 

find a significant reduction in sensitivity after tooth bleaching in at least one of the 

periods evaluated. The application of low-level laser therapy before or after in-office 

tooth bleaching does not seem to influence the results. Conclusion: we observed that 

low-level laser therapy appears to have a positive effect in preventing sensitivity after 

tooth bleaching. This effect seems to only be significant in the first few days after tooth 

bleaching. 

Keywords: Tooth bleaching. Low-level light therapy. Dentin sensitivity. Laser therapy. 
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RESUMO 

Objetivo:  A sensibilidade dentária é o principal efeito colateral como consequência 

clínica resultante do clareamento dental. Portanto, diversas estratégias têm sido 

propostas para controlar esse efeito adverso. O presente estudo teve como objetivo 

investigar o efeito da terapia com laser de baixa potência na sensibilidade ao 

clareamento dental em comparação ao grupo placebo ou ao grupo sem intervenção. 

Revisão de Literatura: Foi realizada busca em seis bases de dados (BVS, PubMed, 

Scopus, Web of Science, Scielo, biblioteca Cochrane) até abril de 2024. Somente 

foram incluídos estudos com desenho de ensaio clínico randomizado ou desenho 

boca dividida que realizaram clareamento dental em consultório e avaliaram o efeito 

da terapia com laser de baixa potência na sensibilidade pós-clareamento. A pesquisa 

não foi limitada por idioma ou tempo. Devido à grande heterogeneidade observada 

entre os estudos, os dados foram analisados qualitativamente. Resultados: Dos 586 

registros encontrados, 478 permaneceram após a remoção das duplicatas. Assim, 

foram acessados na íntegra 21 artigos e apenas dez atenderam aos critérios de 

elegibilidade e foram incluídos na presente revisão. A maioria dos estudos (n=6; 60%) 

foi com desenhos de boca dividida. Considerando os dez estudos incluídos na 

presente revisão, apenas dois estudos não encontraram redução significativa da 

sensibilidade após o clareamento dental em pelo menos um dos períodos avaliados. 

A forma de aplicação de laserterapia de baixa potência (antes ou após o clareamento 

dental de consultório) não parece influenciar os resultados. Conclusão: observamos 

que a laserterapia de baixa potência parece ter efeito positivo na prevenção da 

sensibilidade após o clareamento dental. Este efeito parece ser significativo apenas 

nos primeiros dias após o clareamento dental.  

Palavras-chave: Clareamento dental. Terapia com luz de baixa intensidade. 

Sensibilidade da dentina. Terapia a laser.  
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INTRODUCTION 

Tooth discoloration, a prevalent concern, stems from a variety of causes 

including pathological conditions or the natural aging process of teeth1,2. Although it 

does not directly affect one's health, it significantly impacts an individual's quality of 

life, given the crucial role of dental aesthetics in facial attractiveness3-6. Tooth 

bleaching has emerged as a conservative and popular aesthetic solution7,8. The 

process of tooth bleaching involves the degradation of the extracellular matrix and the 

oxidation of chromophores 9, breaking the double bonds of organic chemical dyes that 

stain teeth10. This oxidation transforms stain molecules into colorless, lighter-colored 

compounds9. The time required to reach the saturation point of tooth bleaching 

depends on the exposure time and the concentration of the bleaching compound 10,11. 

Nevertheless, similar to any dental procedure, tooth bleaching poses risks that 

necessitate caution. Tooth sensitivity (TS) is the principal side effect as a clinical 

consequence resulting from tooth bleaching2,9 performed with high levels of hydrogen 

peroxide (H2O2)12. This sensitivity typically occurs during treatment and may last for 

several days, often accompanied by mild gingival irritation9. The agents used for tooth 

bleaching have the potential to release substances that lead to alterations in cell 

metabolism leading to an inflammation of the dental pulp cells13. These cells can also 

release inflammatory mediators that can sensitize nociceptors and develop tooth 

sensitivity9. In this way, it is important to consider that the severity of tooth bleaching 

side effects is directly related to peroxide concentration, treatment duration, and 

product composition9.  

As a result, several strategies have been proposed to control this adverse effect. 

Among these approaches is low-level laser therapy, which can be used alone or in 

combination with other desensitizing agents14-17. In contact with the tissue, low-level 

laser therapy can stimulate the synthesis, release, and metabolism of endorphins and 

bradykinin18,19. It can alter cell membrane permeability and affect the pain threshold, 

potentially reducing tissue damage and inflammation by stimulating cellular 

function18,19. Therefore, low-level laser therapy has presented potential analgesic, anti-

inflammatory, and biostimulant effects, which could minimize the damage and 

inflammation caused in pulp tissue by bleaching agents12. The potential reduction in 

tooth sensitivity through low-level laser therapy could significantly enhance patient 

comfort during treatment. Achieving success in this regard would not only represent a 
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valuable advancement in improving comfort during tooth-bleaching procedures but 

also has the potential to boost patient satisfaction and promote wider adoption of the 

treatment. Therefore, our objective was to investigate the effect of low-level laser 

therapy alone or in combination with other desensitizing agents on tooth bleaching 

sensitivity compared to the placebo group or no intervention group. 

 

LITERATURE REVIEW 

The present review followed the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guideline20. 

Research Question 

The research question for this review, 'Is low-level laser therapy effective on 

tooth bleaching sensitivity?' was structured based on the P.I.C.O model, where: 

 

Population: Individuals (>18 years old) who underwent in-office bleaching  

Intervention: low-level laser therapy  

Comparison: Placebo or no intervention group 

Outcome: Post-bleaching sensitivity (immediate, 24 hours, 48 hours, and 7 

days) measured using the Visual Analog Scale, Modified Visual Analog Scale, or 

Verbal Rating Scale (VRS). 

 

Search Strategy 

The search strategy was conducted using relevant keywords and MeSH terms. 

The syntax was organized while respecting and considering the structure of each 

database. The complete search strategy is detailed in (Table 1). Six databases (BVS, 

PubMed, Scopus, Web of Science, Scielo, Cochrane Library) were searched up to 

April 2024. Gray literature was investigated on Google Scholar using the combination 

of the words: “low-level laser therapy” AND “tooth bleaching” AND “tooth sensitivity”. 

The 100 first documents were analyzed. All records found were added to the 

EndNoteTM software (Thomson Reuters, Rochester, New York, NY, USA). This way, 

a virtual library was constructed, and duplicate records were electronically excluded 

using the software. Two authors (SGS and LAC) initially read all titles and abstracts of 

the documents, adhering to predefined inclusion and exclusion criteria. Studies that 
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did not fit within the inclusion criteria were excluded at this stage. Subsequently, the 

same authors independently conducted a thorough reading of the articles. In case of 

discrepancies during this process, the authors discussed until a consensus was 

reached. 

 

Inclusion and Exclusion Criteria 

Only studies with a randomized clinical trial or split-mouth design that performed 

in-office bleaching on sound teeth/patients, evaluated post-bleaching sensitivity and 

utilized low-level laser therapy were included. Observational studies, non-randomized 

clinical trials, in vitro studies, editorials, reviews, and case reports were excluded. The 

study did not impose restrictions on period or language. 

 

Data Collection 

Data extraction was independently conducted by two reviewers (SGS and LAC) 

using a predefined and tested electronic spreadsheet. The following data were 

extracted: author; year; country; study design; study objective; type of laser; type of 

bleaching gel; laser configuration (mode, power, time); timing of laser application; 

outcome scale; other desensitizing agents used; scale measurement; total number of 

individuals who completed the studies per group; immediate sensitivity, 24 hours, 7 

days after treatment; statistical difference between groups. 

 

Data Analysis 

Due to the substantial heterogeneity among the included studies, a meta-

analysis could not be performed. Thus, the data from this study were analyzed 

descriptively. 

 

RESULTS 

The search yielded 586 records. After removing duplicates, 478 records 

remained. During the title and abstract screening, 357 records were excluded, leaving 

21 for full-text reading. Out of these, 11 articles15,21-30 were subsequently excluded 

based on the pre-defined eligibility criteria due to the following reasons: Comment of 

study21; Review15,25; Register of Clinical Trial22,26-29; Letter to Editor23; No placebo24,30. 

Therefore, 10 studies (Figure 1) were included in the systematic review14,16,18,31-37. 
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Study characteristics 

Table 2 presents the main characteristics of the included studies. It can be 

observed that the design of the majority of the studies was a split-mouth randomized 

clinical trial (n=6; 60%)16,18,31-33,35, while the minority were solely randomized clinical 

trials (n=4; 30%)14,34,36,37. The studies were predominantly conducted in Brazil (n=8; 

80.0%)14,16,18,31-33,35,36. Almost all studies used 35% hydrogen peroxide (n=7; 70%)14,16, 

18,31,32,35,36. One study33 used 25% hydrogen peroxide and 35% hydrogen peroxide, 

another37 used 38% hydrogen peroxide, and another34 used 40% hydrogen peroxide. 

The majority of the studies applied the laser after the bleaching procedure (n=5; 

50%)18, 33-36, followed by the application before the treatment (n=3; 30%)31,32,37, at both 

times (n=1; 10.0%)14, and during the bleaching (n=1; 10.0%)16. The majority of the 

studies utilized other desensitizing agents (n=6; 60%)16,18,31,33-35, and only four did not 

use any complementary desensitizing agents (n=4; 40%)14,32,36,37. In total, 409 

individuals were evaluated. 

 

Effect of low-level laser therapy on sensitivity 

Table 3 presents weekly results of dental sensitivity after in-office bleaching 

according to different groups. Considering the ten studies included in this review, only 

two studies14,36 did not find a significant reduction in sensitivity after tooth bleaching. 

 

Low-level laser therapy performed before tooth bleaching 

Four studies evaluated the effect of laser low-level laser therapy after in-office 

tooth bleaching and compared to a placebo group18,34,35. In all studies, a significant 

decrease in dental sensitivity was observed in the groups that used low-level laser 

therapy in at least one of the evaluation periods compared to the placebo 

group18,34,35,37. No statistical difference was observed in one study at baseline, 

although the infrared laser group showed less sensitivity after 24 hours, and the red 

and infrared laser groups had a lower level of pain after 48 hours34. On the other hand, 

Alencar, De Paula31, and Pompeu, de Paula35 observed a gradual reduction in 

sensitivity from the first day after treatment, with the laser group showing the highest 

sensitivity. 
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Low-level laser therapy performed after tooth bleaching 

Four studies evaluated the effect of laser application before tooth bleaching and 

compared to a placebo group31-33. A significant decrease in dental sensitivity was 

observed in the three studies31-33 compared to the placebo group. Sensitivity was 

highest on the days of bleaching gel application and gradually decreased in the 

subsequent days31-33.  

 

Low-level laser therapy performed during tooth bleaching 

The effectiveness of a hybrid light source (LED/laser) in controlling sensitivity 

caused by in-office bleaching when applied during the bleaching treatment was 

analyzed in one study16. There was no statistical difference between the groups at 

baseline, however, after 48 hours, a reduction in sensitivity was observed16. 

 

Low-level laser therapy performed at multiple time points 

A single study analyzed the effect of low-level laser therapy in preventing 

sensitivity after in-office tooth bleaching by applying the laser at three moments: before, 

after, and at both moments. Within the studied parameters, there was no statistical 

difference between the groups and placebo14. 

 

DISCUSSION 

In this systematic review, it was observed that most studies demonstrated a 

positive effect of low-level laser therapy in reducing sensitivity after tooth bleaching. 

This reduction was noted at various time points, varying among the included studies. 

We could observe that after the fourth day of post-in-office bleaching, study participants 

tended to report no sensitivity, even in the placebo group. This indicates that the effects 

of the laser are most prominent in the initial days following the treatment and that the 

effect of tooth sensitivity is self-limiting. Moreover, significant methodological 

heterogeneity was observed, hindering extensive comparisons and inferences. 

The use of laser did not influence the whitening ability of tooth-bleaching 

agents16,34. Besides low-level laser therapy shown to effectively reduce post-bleaching 

sensitivity, they do not have a significant impact on bleaching efficacy. One potential 

explanation could be that while laser therapy presents a neural effect on dental pulp, 

it may not directly interact with the chemical processes involved in tooth whitening. 



Effect of low-level laser therapy in tooth bleaching sensitivity: a systematic review 

 
 

9 

 
Revista da Faculdade de Odontologia de Porto Alegre, v. 65, e138031, jan./dez. 2024. 

Tooth sensitivity is a common unwanted consequence of vital tooth bleaching1. 

Compared to at-home tray-based treatments, tooth sensitivity can be more frequently 

and intensely observed during and after in-office bleaching38. This can be attributed to 

the higher concentrations of peroxide used in the in-office technique38. Dental enamel, 

being a permeable tissue, allows hydrogen peroxide to penetrate its structure and 

break down pigment macromolecules9. However, this material can also diffuse through 

dentin and pulp, coming into contact with nerve endings, activating nociceptors, 

triggering an inflammatory reaction, and consequently, dentin hypersensitivity9. 

Various alternatives for managing sensitivity caused by bleaching agents have 

been proposed, and low-level laser therapy has shown promising results34. The first 

application of lasers in Dentistry emerged in the 1960s, becoming more common only 

20 years later39. Lasers used in the field can be divided into two major groups: high-

power lasers, or surgical lasers, and low-power lasers, or therapeutic lasers39. Low-

power lasers generate rapid analgesia and anti-inflammatory effects through a 

photochemical process12,18,19. Molecularly, they can increase the potential of nerve 

cells, limiting the transmission of pain stimuli12,18,19. Furthermore, they can obliterate 

dentinal tubules by stimulating odontoblast activity, accelerating tertiary dentin 

production39. High-power lasers, on the other hand, employ photothermal effects, 

heating and melting the dentin surface, obliterating dentinal tubules39. They also 

significantly reduce the hydraulic conductance of dentin and lower the pain threshold39. 

However, they are more commonly used in cases of non-carious cervical lesions39,40. 

The present findings show an overall significant effect of the laser in most 

studies within the initial days. After the 4th day, there were no reports of pain resulting 

from the bleaching treatment. Additionally, it is important to mention that different laser 

configurations limit the possibility of interference. The majority of studies focused on 

infrared laser, but some utilized a combination of red laser or a hybrid light source. 

Moreover, other factors potentially interfering with the results of this review include the 

combination of low-level laser therapy with other desensitizing agents in most studies16, 

18,31,33,35 and the absence of comparison with a clear placebo group in study16. 

Fluoridated toothpaste (5000ppm) and a desensitizing gel composed of 2% sodium 

fluoride and 5% potassium nitrate were two types of desensitizers applied in all groups 

of two studies31,33. In this way, Alencar, De Paula31 noted that laser combined with 

fluoride was more effective than using fluoride alone. However, no synergic effect was 
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observed when the laser was combined with 5% potassium nitrate to reduce the 

sensitivity after the bleaching31. Thus seems that the effect of laser combined with 5% 

potassium nitrate on post-bleaching tooth sensitivity is similar to their individual use 

alone. Similarly, teeth that underwent laser therapy along with the topical application 

of sodium fluoride (5000 ppm fluoride) during each bleaching session exhibited lower 

sensitivity in comparison to teeth treated solely with sodium fluoride31. 

Although the majority of studies investigated infrared laser, red laser was also 

studied in one of the trials34. However, it proved to be less efficient than an infrared 

laser in controlling sensitivity during the first 24 hours34. An explanation for this is that 

it acts on nociceptors in the more superficial layers of the tissue, not penetrating like 

infrared39. However, after this period, infrared and red laser were comparable to each 

other and both had a higher result in VAS sensitivity than placebo. Furthermore, a 

study used a 5% potassium nitrate gel for comparison with low-level laser therapy18. 

The results showed that both interventions were similar in reducing dental sensitivity, 

and no synergistic effect was observed between them18. 

This study has significant limitations that need to be discussed. The combination 

of laser with other desensitizers without evaluating the groups separately should be 

considered in interpreting the results. Therefore, an overestimation of results may have 

occurred, as there is a possibility of a synergistic effect between the different 

treatments. Outcome assessment was not standardized across the studies. While 

most studies assessed sensitivity using the Visual Analog Scale, others used a 

modified scale or the Verbal Category Scale. Different light sources were used by the 

included studies, which could introduce a significant bias in our interpretations. The 

use of different concentrations of bleaching gel could also be a limiting factor for this 

review. Although there are already two systematic reviews on the present topic, one of 

them focused on assessing the effects of low-level laser therapy on dentin 

hypersensitivity40, while the other 15 investigated the effect of low-level laser therapy 

after in-office and at-home bleaching and also used other desensitization treatments 

as a comparison to group 

Despite the mentioned limitations, this study has several strengths. Only 

randomized clinical trials were included during the search, resulting in greater result 

accuracy. Furthermore, publication date and language of the studies were not limited. 

Additionally, results from a large number of participants were included in this review. 
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We suggest that future studies employ the Visual Analog Scale to measure the 

outcome and use standard concentrations of hydrogen peroxide (35%). Moreover, it is 

important for studies to include low-power infrared laser as the standard/control light 

source and avoid combinations with other desensitizers, especially if these are used 

in all study groups, and have a placebo group as a comparison. 

 

CONCLUSION 

It was observed that laser low-level laser therapy appears to have a positive 

effect on sensitivity after tooth bleaching. This effect seems to only occur in the first 

few days after applying the gel. More randomized clinical trials with good and 

standardized designs should be conducted to confirm these observations. 
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Table 1 - Search strategy used in each database 

Database Key words 

 

 

 

BVS 

(“tooth sensitivity” OR  "dentin sensitivity" OR  "dentine hypersensitivity" OR 

"dentin sensitivit*" OR ("sensitivit*" AND "Tooth") OR ("hypersensitivit*" AND 

"Dentin") OR ("hypersensitivit*" AND "Dentine") OR "tooth bleaching" OR 

"bleaching tooth" OR "teeth whitening" OR "whitening teeth" OR "tooth 

whitening" OR "whitening tooth" OR "teeth bleaching" OR "bleaching teeth") 

AND ("low level light therapy" OR (("Light" OR "Light" OR "lighted" OR "lights" 

OR "lighting" OR "lighting" OR "lightings" OR "lightness" OR "lightnesses") 

AND "therapies low level") OR "light therapy low level" OR "low level light 

therapy" OR "low level light therapies" OR (("therapeutics" OR "therapeutics" 

OR "Therapies" OR "Therapy" OR "Therapy" OR "therapys") AND "low level 

light") OR "therapy low level light" OR "photobiomodulation therapy" OR 

"photobiomodulation therapies" OR "therapies photobiomodulation" OR 

"therapy photobiomodulation" OR "LLLT") 

 

 

 

 

 

 

Pubmed 

(“tooth sensitivity” [MeSH Terms] OR  "dentin sensitivity"[MeSH Terms] OR 

"dentin hypersensitivit*"[Title/Abstract] OR "dentine 

hypersensitivit*"[Title/Abstract] OR "dentin sensitivit*"[Title/Abstract] OR 

("sensitivit*"[All Fields] AND "Tooth"[Title/Abstract]) OR ("hypersensitivit*"[All 

Fields] AND "Dentin"[Title/Abstract]) OR ("hypersensitivit*"[All Fields] AND 

"Dentine"[Title/Abstract]) OR "tooth bleaching"[MeSH Terms] OR "bleaching 

tooth"[Title/Abstract] OR "teeth whitening"[Title/Abstract] OR "whitening 

teeth"[Title/Abstract] OR "tooth whitening"[Title/ Abstract] OR "whitening 

tooth"[Title/Abstract] OR "teeth bleaching"[Title/Abstract] OR "bleaching 

teeth"[Title/Abstract]) AND ("low level light therapy"[MeSH Terms] OR 

(("Light"[MeSH Terms] OR "Light"[All Fields] OR "lighted"[All Fields] OR 

"lights"[All Fields] OR "lighting"[MeSH Terms] OR "lighting"[All Fields] OR 

"lightings"[All Fields] OR "lightness"[All Fields] OR "lightnesses"[All Fields]) AND 

"therapies low level"[Title/Abstract]) OR "light therapy low level"[Title/Abstract] 

OR "low level light therapy"[Title/Abstract] OR "low level light 

therapies"[Title/Abstract] OR (("therapeutics"[MeSH Terms] OR 

"therapeutics"[All Fields] OR "Therapies"[All Fields] OR "Therapy"[MeSH 

Subheading] OR "Therapy"[All Fields] OR "therapy s"[All Fields] OR 

"therapys"[All Fields]) AND "low level light"[Title/Abstract]) OR "therapy low level 

light"[Title/Abstract] OR "photobiomodulation therapy"[Title/Abstract] OR 

"photobiomodulation therapies"[Title/Abstract] OR "therapies 

photobiomodulation"[Title/Abstract] OR "therapy 

photobiomodulation"[Title/Abstract] OR "LLLT"[Title/Abstract]) 
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Scopus 

( TITLE-ABS-KEY ((tooth sensitivity) OR  (dentin sensitivity) OR  (dentine 

hypersensitivity) OR (dentin sensitivit*) OR ((sensitivit*) AND (Tooth)) OR 

((hypersensitivit*) AND (Dentin)) OR ((hypersensitivit*) AND (Dentine)) OR 

(tooth bleaching) OR (bleaching tooth) OR (teeth whitening) OR (whitening 

teeth) OR (tooth whitening) OR (whitening tooth) OR (teeth bleaching) OR 

(bleaching teeth)) AND ((low level light therapy) OR (((Light) OR (Light) OR 

(lighted) OR (lights) OR (lighting) OR (lighting) OR (lightings) OR (lightness) OR 

(lightnesses)) AND (therapies low level)) OR (light therapy low level) OR (low 

level light therapy) OR (low level light therapies) OR (((therapeutics) OR 

(therapeutics) OR (Therapies) OR (Therapy) OR (Therapy) OR (therapys)) AND 

(low level light)) OR (therapy low level light) OR (photobiomodulation therapy) 

OR (photobiomodulation therapies) OR (therapies photobiomodulation) OR 

(therapy photobiomodulation) OR (LLLT))) 

 

 

 

 

Web of 

Science 

Tópico: ((tooth sensitivity) OR  (dentin sensitivity) OR  (dentine hypersensitivity) 

OR (dentin sensitivit*) OR ((sensitivit*) AND (Tooth)) OR ((hypersensitivit*) AND 

(Dentin)) OR ((hypersensitivit*) AND (Dentine)) OR (tooth bleaching) OR 

(bleaching tooth) OR (teeth whitening) OR (whitening teeth) OR (tooth 

whitening) OR (whitening tooth) OR (teeth bleaching) OR (bleaching teeth)) AND 

((low level light therapy) OR (((Light) OR (Light) OR (lighted) OR (lights) OR 

(lighting) OR (lighting) OR (lightings) OR (lightness) OR (lightnesses)) AND 

(therapies low level)) OR (light therapy low level) OR (low level light therapy) OR 

(low level light therapies) OR (((therapeutics) OR (therapeutics) OR (Therapies) 

OR (Therapy) OR (Therapy) OR (therapys)) AND (low level light)) OR (therapy 

low level light) OR (photobiomodulation therapy) OR (photobiomodulation 

therapies) OR (therapies photobiomodulation) OR (therapy photobiomodulation) 

OR (LLLT)) 
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Table 2 - Characteristics of the included studies 

Author/ 

Ano 
Country 

Study 

Design 

Laser 

 Type 

Bleaching 

Gel 

Laser Configuration 

and gropus 

Laser 

Application 

Outcome 

Scale 

Other 

Desensitizers 

Outcome 

Scale  
n  

Significant Effect 

of laser low-level 

laser therapy 

Alencar 
(2018) 

Brazil RCT/SM 

Gallium 
Aluminum 
Arsenide 

Diode Laser 
(Infrared: 
808 nm) 

HP 35% 

Continuous mode - 
60J/cm² applied for 16 

seconds at each 
point, with an 

irradiance of 3.75 
W/cm²; 

Placebo + sodium 
fluoride/ Laser + 
sodium fluoride 

Before Modified VAS 
5,000 ppm 

Sodium Fluoride 
0 - 3 25 Yes 

Calheiros 
(2017) 

Brazil RCT 

Gallium 
Aluminum 
Arsenide 

Diode Laser 
(Infrared: 
810nm) 

HP 35% 

780 nm, 40 mW, 10 
J/cm², 0.4 J for 10s 
per point (2 points); 
Placebo/ Laser after 

bleaching/ Laser 
before and after 

bleaching 

Before/ 
After/ 
Both 

Modified VAS - 0 - 3 50 No 

Farhat 
(2014) 

Brazil RCT/SM 

Hybrid 
Source 

(Whitening 
Lase II) 

HP 35% 

6 outputs of blue 
LEDs (425-480 nm) 
with 300 mW each 

and 3 infrared lasers 
(810 nm) with 200 

mW power each; 300 
mW/cm² per tooth 

(activated three times; 
1 minute activation, 

interspersed by 2 min 
with gel at rest); 

Placebo + Led / Led + 
Laser 

During VRS LED 0 - 4 16 Yes 
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Author/ 

Ano 
Country 

Study 

Design 

Laser 

 Type 

Bleaching 

Gel 

Laser Configuration 

and gropus 

Laser 

Application 

Outcome 

Scale 

Other 

Desensitizers 

Outcome 

Scale  
n  

Significant Effect 

of laser low-level 

laser therapy 

Femiano 
(2023) 

Italy RCT Diode laser HP 38% 

810 nm diode laser 
with 0.5 W for 30 s for 
an energy density of 

15 J/cm2; 
Placebo / Laser 

Before VAS - 0 - 10 30 Yes 

Mondelli 
(2018) 

Brazil RCT/SM 

Hybrid 
Source 

(Whitening 
Lase II) 

HP 25% 
and 35% 

 
6 blue LEDs (470 nm 

and 350 mW/cm2 
each) and 3 

therapeutic infrared 
diode lasers (810 nm 
and 200 mW/cm2) 25 

J for 30 seconds; 
Laser + sodium 

fluoride + Potassium 
nitrate / No laser + 
sodium fluoride + 
Potassium nitrate 

 

After VAS 

2% Sodium 
Fluoride and 5% 

Potassium 
Nitrate 

0 - 10 20 Yes 

Moosavi 
(2016) 

Iran RCT 

Indium-
Gallium-

Aluminum-
Phosphorus 
Diode Laser 

(Red: 
660nm) and 

Gallium 
Aluminum 
Arsenide 

Diode Laser 

HP 40% 

Continuous mode; 
200mW; IV: 3J energy 
with energy density of 
12 J/cm² and power 

density of 800 
mW/cm²; 15s; 

Laser (red)/ Laser 
(infrared)/ Placebo 

After VAS - 0 - 100 66 Yes 
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Author/ 

Ano 
Country 

Study 

Design 

Laser 

 Type 

Bleaching 

Gel 

Laser Configuration 

and gropus 

Laser 

Application 

Outcome 

Scale 

Other 

Desensitizers 

Outcome 

Scale  
n  

Significant Effect 

of laser low-level 

laser therapy 

(Infrared: 
810nm) 

Paula 
(2019) 

Brazil RCT/SM 

Gallium 
Aluminum 
Arsenide 

Diode Laser 
(Infrared: 
808 nm) 

HP 35% 

 
Continuous mode; an 
energy of 1.7 J at a 

dose of 60 J/cm² was 
applied at each point 
for 16 s, with a point 
size of 0.028 cm²; 

Placebo + Potassium 
Nitrate/ Laser + 

Potassium Nitrate 
 

After Modified VAS 
Potassium 

Nitrate 
0 - 3 48 Yes 

Pompeu 
(2021) 

Brazil RCT/SM 

Gallium 
Aluminum 
Arsenide 

Diode Laser 
(Infrared: 
808 nm) 

HP 35% 

 
Continuous mode, 

using 1.7 J of energy; 
a dose of 60 J/cm² at 

each point for 16s 
(light with 100mW 

power), with a point 
area of 0.028 cm²; 

Placebo + 10% 
Strontium Chloride/ 

Laser + 10% 
Strontium Chloride 

 

After Modified VAS 
10% Strontium 

Chloride 
0 - 3 50 Yes 

Silva 
(2020) 

Brazil RCT/SM 

Laser 
(Photon 
Laser III, 

DMC) 
Infrared 
(808nm) 

HP 35% 

 
Continuous mode; 1.7 
J energy at a dose of 
60 J/cm2 was applied 
at each point for 16 s, 

with a point size of 
0.028 cm2; 

Placebo / Laser 

Before Modified VAS - 0 - 3 21 Yes 
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Author/ 

Ano 
Country 

Study 

Design 

Laser 

 Type 

Bleaching 

Gel 

Laser Configuration 

and gropus 

Laser 

Application 

Outcome 

Scale 

Other 

Desensitizers 

Outcome 

Scale  
n  

Significant Effect 

of laser low-level 

laser therapy 

Vochikovski 
(2022) 

Brazil RCT 

Gallium 
Aluminum 
Arsenide 

Diode Laser 
(Infrared: 
808 nm) 

HP 35% 

100 J/cm2 was 
applied for 30 s with 
808 nm (100 mW of 
power) in the middle 
third of the crown; 
Placebo / Laser 

After VAS - 0-10 83 No 
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Table 3 - Weekly results of tooth sensitivity after the use of in-office whitening according to the different groups 

Author Year 

Placebo  

(for each assessment week) 

Laser applied before bleaching  

(for each assessment week) 

Laser applied after bleaching  

(for each assessment week) 

Evaluations n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate  

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

Alencar 2018 25 - 

T1= 1(0.2) 

T2= 1(0.2) 

T3= 1.5(1) 

T4= 2(1) 

T1=10(0) 

 T2=0(0) 

 T3=0(0) 

 T4=0(0) 

*25 - 

T1=1(1) 

 T2=1(1) 

T3=1(1) 

 T4=1(1) 

T1=0(0) 

T2=0(0) 

T3=0(0) 

T4=0(0) 

    

 

Calheiros 

 

2017 10 

T1=0.5(0.53) 

 T2=0.7(0.67) 

T1=0.2(0.42) 

 T2=0.4(0.51) 

T1=0(0)  

T2=0(0) 

10 

T1=0.6(0.51) 

T2=0,5(0.53) 

T1=0.6(0.69) 

T2=0.8(1.03) 

T1=0(0) 

T2=0(0) 

10 

T1=1(0.94) 

T2=0.9(0.32) 

T1=0.5(0.72) 

T2=0.6(1.03) 

T1=0(0) 

T2=0(0) 

Femiano 

 

2023 15 T1=4.8 (3.2) T1=3.8 (2.5)  15 T1=2.9(1.9) T1=2.4(1.4)      

Moosavi 

 

2016 22 T1=21.11(18.19) T1=51.94(20.80) - 
    

22 T1=26.11(19.59) T1=24.58(15.72) - 

Paula 2019 24 - T1=2(1) T1=0(0) 
    

*24 - T1=1(1) T1=0(0) 
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Author Year 

Placebo  

(for each assessment week) 

Laser applied before bleaching  

(for each assessment week) 

Laser applied after bleaching  

(for each assessment week) 

Evaluations n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate  

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

 T2=3(1) 

T3=3(0) 

T2=0(0) 

T3=0(0) 

T2=1(2) 

T3=1(2) 

T2=0(0) 

T3=0(0) 

Pompeu 

 

2021 25 - 

T1=3(1) 

T2=3(1) 

T3=3(1) 

T1=0(0) 

T2=0(0) 

T3=0(0) 

25 - 

T1=2(1) 

T2=2(1) 

T3=2(2) 

T1=0(0) 

T2=0(0) 

T3=0(0) 

    

Silva 

 

2020 21 - 

T1=2(1) 

T2=2(1) 

T3=3(1) 

T1=0(0) 

T2=0(0) 

T3=0(0) 

*21 - 

T1=0(1) 

T2=1(1) 

T3=1(1) 

T1=0(0) 

T2=0(0) 

T3=0(0) 

    

Vochikovski 

 

2023 40 

T1=3.2(3.0) 

T2=2.7(3.1) 

   43 

T1=2.8(2.8) 

T2=2.7(2.6) 

     

  n 

Laser applied during bleaching  

(for each assessment week) 

      

  n Immediate 24hs 7 days         
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Author Year 

Placebo  

(for each assessment week) 

Laser applied before bleaching  

(for each assessment week) 

Laser applied after bleaching  

(for each assessment week) 

Evaluations n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate  

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

n 

Immediate 

Mean (SD) 

24hs 

Mean (SD) 

7 days 

Mean 

(SD) 

Mean (SD) Mean (SD) Mean 

(SD) 

Farhat  

(2014) 

2014 16 T1=0.61 (1.17) T1=0.41 (0.62)          

Mean and standard deviation (SD) results are presented for each week of evaluation (T1= first week; second week, T3= third week; and T4= fourth week); N: number of group 
participants; *Data provided in the measure of central tendency (interquartile deviation). Mondelli 2018 did not present the gross results of the periods evaluated. 
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Supplemental material 

Section and 

Topic 
Item # Checklist item 

Location where 

item is reported 

TITLE   

Title  1 Identify the report as a systematic review. 1 

ABSTRACT   

Abstract  2 See the PRISMA 2020 for Abstracts checklist. 2 

INTRODUCTION  
 

Rationale  3 Describe the rationale for the review in the context of existing 
knowledge. 

3 

Objectives  4 Provide an explicit statement of the objective(s) or question(s) the 
review addresses. 

3/4 

METHODS   

Eligibility 
criteria  

5 Specify the inclusion and exclusion criteria for the review and how 
studies were grouped for the syntheses. 

6 

Information 
sources  

6 Specify all databases, registers, websites, organisations, 
reference lists and other sources searched or consulted to identify 
studies. Specify the date when each source was last searched or 
consulted. 

5 

Search 
strategy 

7 Present the full search strategies for all databases, registers and 
websites, including any filters and limits used. 

Table 1 

Selection 
process 

8 Specify the methods used to decide whether a study met the 
inclusion criteria of the review, 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. 

5 

Data 
collection 
process  

9 Specify the methods used to collect data from reports, including 
how many reviewers collected data from each report, whether they 
worked independently, any processes for obtaining or confirming 
data from study investigators, and if applicable, details of 
automation tools used in the process. 

5 

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. 

5 

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. 

5 

Study risk of 
bias 
assessment 

11 Specify the methods used to assess risk of bias in the included 
studies, including details of the tool(s) used, how many reviewers 
assessed each study and whether they worked independently, 
and if applicable, details of automation tools used in the process. 

- 

Effect 
measures  

12 Specify for each outcome the effect measure(s) (e.g. risk ratio, 
mean difference) used in the synthesis or presentation of results. 

- 

Synthesis 
methods 

13a Describe the processes used to decide which studies were eligible 
for each synthesis (e.g. tabulating the study intervention 
characteristics and comparing against the planned groups for 
each synthesis (item #5)). 

6 
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Section and 

Topic 
Item # Checklist item 

Location where 

item is reported 

13b Describe any methods required to prepare the data for 
presentation or synthesis, such as handling of missing summary 
statistics, or data conversions. 

- 

13c Describe any methods used to tabulate or visually display results 
of individual studies and syntheses. 

- 

13d Describe any methods used to synthesize results and provide a 
rationale for the choice(s). If meta-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. subgroup analysis, meta-
regression). 

- 

13f Describe any sensitivity analyses conducted to assess robustness 
of the synthesized results. 

- 

Reporting 
bias 
assessment 

14 Describe any methods used to assess risk of bias due to missing 
results in a synthesis (arising from reporting biases). 

- 

Certainty 
assessment 

15 Describe any methods used to assess certainty (or confidence) in 
the body of evidence for an outcome. 

- 

RESULTS  

Study  

 

selection  

16a Describe the results of the search and selection process, from the 
number of records identified in the search to the number of studies 
included in the review, ideally using a flow diagram. 

7 

16b Cite studies that might appear to meet the inclusion criteria, but 
which were excluded, and explain why they were excluded. 

7 

Study 
characteristics  

17 Cite each included study and present its characteristics. Table 2 

Risk of bias in 
studies  

18 Present assessments of risk of bias for each included study. - 

Results of 
individual 
studies  

19 For all outcomes, present, for each study: (a) summary statistics 
for each group (where appropriate) and (b) an effect estimate and 
its precision (e.g. confidence/credible interval), ideally using 
structured tables or plots. 

Table 3 

Results of 
syntheses 

20a For each synthesis, briefly summarise the characteristics and risk 
of bias among contributing studies. 

Table 3 

20b Present results of all statistical syntheses conducted. If meta-
analysis was done, present for each 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. 

7 

20c Present results of all investigations of possible causes of 
heterogeneity among study results. 

- 

20d Present results of all sensitivity analyses conducted to assess the 
robustness of the synthesized results. 

- 

Reporting 
biases 

21 Present assessments of risk of bias due to missing results (arising 
from reporting biases) for each synthesis assessed. 

- 

Certainty of 
evidence  

22 Present assessments of certainty (or confidence) in the body of 
evidence for each outcome assessed. 

- 

DISCUSSION  
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Section and 

Topic 
Item # Checklist item 

Location where 

item is reported 

 

 

Discussion  

23a Provide a general interpretation of the results in the context of 
other evidence. 

9 

23b Discuss any limitations of the evidence included in the review. 10 

23c Discuss any limitations of the review processes used. 10 

23d Discuss implications of the results for practice, policy, and future 
research. 

10 

OTHER INFORMATION  

Registration 
and protocol 

24a Provide registration information for the review, including register 
name and registration number, 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 
interests 

26 Declare any competing interests of review authors. Title page 

Availability of 
data, code 
and other 
materials 

27 Report which of the following are publicly available and where they 
can be found: template data collection forms; data extracted from 
included studies; data used for all analyses; analytic code; any 
other materials used in the review. 

- 

Fonte:  Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 
statement: an updated guideline for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. 
For more information, visit: http://www.prisma-statement.org/. 
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