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ABSTRACT

Background

Dentinal hypersensitivity is characterized by short, sharp pain from exposed dentine that occurs in response to external stimuli such as
cold, heat, osmotic, tactile or chemicals, and cannot be explained by any other form of dental defect or pathology. Laser therapy has
become a commonly used intervention and might be effective for dentinal hypersensitivity.

Objectives

To assess the effects of in-office employed lasers versus placebo laser, placebo agents or no treatment for relieving pain of dentinal
hypersensitivity.

Search methods

Cochrane Oral Health's Information Specialist searched the following databases: Cochrane Oral Health's Trials Register (to 20 October
2020), the Cochrane Central Register of Controlled Trials (CENTRAL) (the Cochrane Library 2020, Issue 9), MEDLINE Ovid (1946 to 20 October
2020), Embase Ovid (1980 to 20 October 2020), CINAHL EBSCO (Cumulative Index to Nursing and Allied Health Literature; 1937 to 20
October 2020), and LILACS BIREME Virtual Health Library (Latin American and Caribbean Health Science Information database; from 1982
to 20 October 2020). Conference proceedings were searched via the ISI Web of Science and ZETOC, and OpenGrey was searched for grey
literature. The US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) and the World Health Organization International
Clinical Trials Registry Platform were searched for ongoing trials. No restrictions were placed on the language or date of publication when
searching the electronic databases.

Selection criteria

Randomized controlled trials (RCTs) in which in-office lasers were compared to placebo or no treatment on patients aged above 12 years
with tooth hypersensitivity.

Data collection and analysis

Two review authorsindependently and in duplicate screened the search results, extracted data, and assessed the risk of bias of the included
studies. Disagreement was resolved by discussion. For continuous outcomes, we used mean differences (MD) and 95% confidence intervals
(Cl). We conducted meta-analyses only with studies of similar comparisons reporting the same outcome measures. We assessed the overall
certainty of the evidence using GRADE.

Laser therapy for dentinal hypersensitivity (Review) 1
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Main results

We included a total of 23 studies with 936 participants and 2296 teeth. We assessed five studies at overall low risk of bias, 13 at unclear, and
five at high risk of bias. 17 studies contributed data to the meta-analyses. We divided the studies into six subgroups based on the type of
laser and the primary outcome measure. We assessed the change in intensity of pain using quantitative pain scale (visual analogue scale
(VAS) of 0 to 10 (no pain to worst possible pain)) when tested through air blast and tactile stimuli in three categories of short (0 to 24 hours),
medium (more than 24 hours to 2 months), and long term (more than 2 months).

Results demonstrated that compared to placebo or no treatment the application of all types of lasers combined may reduce pain intensity
when tested through air blast stimuli at short term (MD -2.24,95% CI -3.55 to -0.93; P = 0.0008; 13 studies, 978 teeth; low-certainty evidence),
medium term (MD -2.46, 95% CI -3.57 to -1.35; P < 0.0001; 11 studies, 1007 teeth; very low-certainty evidence), and long term (MD -2.60,
95% Cl -4.47 to -0.73; P = 0.006; 5 studies, 564 teeth; very low-certainty evidence). Similarly, compared to placebo or no treatment the
application of all types of lasers combined may reduce pain intensity when tested through tactile stimuli at short term (MD -0.67, 95% ClI
-1.31to0 -0.03; P = 0.04; 8 studies, 506 teeth; low-certainty evidence) and medium term (MD -1.73, 95% Cl -3.17 to -0.30; P = 0.02; 9 studies,
591 teeth; very low-certainty evidence). However, there was insufficient evidence of a difference in pain intensity for all types of lasers when
tested through tactile stimuli in the long term (MD -3.52, 95% CI -10.37 to 3.33; P = 0.31; 2 studies, 184 teeth; very low-certainty evidence).

Most included studies assessed adverse events and reported that no obvious adverse events were observed during the trials. No studies
investigated the impact of laser treatment on participants' quality of life.

Authors' conclusions

Limited and uncertain evidence from meta-analyses suggests that the application of laser overall may improve pain intensity when tested
through air blast or tactile stimuli at short, medium, or long term when compared to placebo/no treatment. Overall, laser therapy appears
to be safe. Future studies including well-designed double-blinded RCTs are necessary to further investigate the clinical efficacy of lasers
as well as their cost-effectiveness.

PLAIN LANGUAGE SUMMARY

What are the benefits and risks of using lasers to treat tooth hypersensitivity (short, sharp tooth pain)?
Key messages

- Lasers may slightly reduce pain after 24 hours. They may reduce pain beyond 24 hours but the evidence is very uncertain.
- Lasers do not appear to cause adverse (unwanted) effects.
- We need future studies to strengthen the evidence and investigate the impact of laser treatment on quality of life.

What causes tooth hypersensitivity?

Tooth hypersensitivity is short, sharp pain that is not due to a dental disease or problem such as caries (holes in the teeth) and can occur
when teeth come into contact with hot or cold food or drinks; cold air; or specific food or drinks such as sugar and fizzy (carbonated) drinks.
It can also occur when people brush their teeth or receive professional dental care.

How can we treat tooth hypersensitivity?

An option for treating tooth hypersensitivity is to use laser (light) therapy. Lasers produce a narrow, focused beam of light that is applied
to the painful tooth to treat it. Depending on the type of laser used, the treatment either aims to seal off the painful area, or to numb it.

What did we want to find out?
We wanted to find out if lasers work to treat tooth hypersensitivity, and whether they are associated with any unwanted (adverse) effects.
What did we do?

We searched for studies that compared lasers against a placebo (dummy treatment) or no treatment for treating tooth hypersensitivity.
We compared and summarized the results of the studies and rated our confidence in the evidence, based on factors such as study methods
and sizes.

What did we find?

We found 23 studies of different durations up to 6 months that involved 936 people (2296 teeth) over 12 years of age with tooth
hypersensitivity.

The evidence:

- suggests that lasers may slightly reduce pain after 24 hours compared to placebo or no treatment;

Laser therapy for dentinal hypersensitivity (Review) 2
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- is not robust enough to determine if lasers reduce pain beyond 24 hours or not; and
- suggests that lasers do not cause unwanted effects.

No studies investigated the impact of laser treatment on people’s quality of life.
What are the limitations of the evidence?
The main limitations of the evidence are that studies:

- reported inconsistent results;
- were conducted in ways that may have introduced errors into their results; and
- produced imprecise results when they were combined together.

Due to these limitations, we have little confidence in the evidence.
How up to date is this evidence?

The evidence is up to date to October 2020.

Laser therapy for dentinal hypersensitivity (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Laser compared to placebo/no treatment for patients with dentinal hypersensitivity tested via VAS with the value range
from 0 to 10 (no pain to worst possible pain) in response to air blast stimuli

Laser compared to placebo/no treatment for patients with dentinal hypersensitivity tested via VAS with the value range from 0 to 10 (no pain to worst possible
pain) in response to air blast stimuli

Patient or population: patients with dentinal hypersensitivity

Setting: dental clinic
Intervention: laser

Comparison: placebo/no treatment

Outcomes Anticipated absolute effects* (95% CI) Number of teeth Certainty of the Comments
(studies) evidence
Risk with place- Risk with laser (GRADE)
bo/no treatment
Changes in intensity of pain The mean changes  MD 2.24 lower 978 DPOO Lasers may reduce pain intensity in the short
(VAS with the value range in pain intensity (3.55 lower to 0.93 (13 RCTs) LOwa term when compared to placebo/no treatment.
from 0 to 10 (no paintoworst  ranged from 0.10to  lower) Pain reduction was observed in the lasers
possible pain)) when test- 4.80 group in the short term with a mean VAS score
ed through air blast stimuli - difference of 2.22 suggesting minimal clinical
short term (0 to 24 hours) significance. The effective lasers in this catego-
All types of laser ry were Er,Cr:YSGG, diode (630 nm to 700 nm),
and diode (850 nm to 980 nm)
Changes in intensity of pain The mean changes  MD 2.46 lower 1007 BOOO Lasers may reduce pain intensity in the medi-
(VAS with the value range in pain intensity (3.57 lower to 1.35 (11 RCTs) VERY LOWb,c um term when compared to placebo/no treat-
from 0 to 10 (no paintoworst  ranged from 0.10to  lower) ment but the evidence is very uncertain. Pain
possible pain)) when test- 5.18 reduction was observed in the lasers group in
ed through air blast stimuli - the medium term with a mean VAS score dif-
medium term (24 hours to 2 ference of 2.41 suggesting minimal clinical sig-
months) nificance. The effective lasers in this category
All types of laser were Er,Cr:YSGG, diode (700 nm to 850 nm), and
diode (850 nm to 980 nm)
Changes in intensity of pain The mean changes  MD 2.60 lower 564 [2ICICIC) Lasers may reduce pain intensity in the long
(VAS with the value range in pain intensity (4.47 lower to 0.73 (5 RCTs) VERY LOW¢.d term when compared to placebo/no treat-
from 0 to 10 (no paintoworst  ranged from 0.30to  lower) ment but the evidence is very uncertain. Pain
possible pain)) when tested 4.73 reduction was observed in the lasers group

through air blast stimuli - long
term (more than 2 months)
All types of laser

in the long term with a mean VAS score differ-
ence of 2.60 suggesting minimal clinical signifi-
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cance. The effective lasers in this category were
Er,Cr:YSGG and diode (850 nm to 980 nm)

Adverse events No adverse event was noted in the experi- 954 BDOO -
mental and control groups Lowe
(11 RCTs)
Patient-reported quality of Outcome not measured in any of the included studies
life

* The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; Er,Cr:YSGG: erbium,chromium:yttrium-scandium-gallium-garnet; MD: mean difference; nm: nanometer; RCT: randomized controlled trial; VAS: vi-
sual analogue scale

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

aDowngraded 2 levels for inconsistency: marked heterogeneity is noted among the studies (12 = 99%).

bDowngraded 1 level for risk of bias: blinding of outcome assessors was not performed or unclear in studies that contribute significantly to the participants' pool. Blinding of
participants was not performed in 1 of the parallel studies.

cDowngraded 2 levels for inconsistency: marked heterogeneity is noted among the studies (12 = 98%).

dDowngraded 1 level for imprecision: wide confidence interval.

eDowngraded 1 level each for risk of bias and imprecision.

Summary of findings 2. Laser compared to placebo/no treatment for patients with dentinal hypersensitivity tested via VAS with the value range
from 0 to 10 (no pain to worst possible pain) in response to tactile stimuli

Laser compared to placebo/no treatment for patients with dentinal hypersensitivity tested via VAS with the value range from 0 to 10 (no pain to worst possible
pain) in response to tactile stimuli

Patient or population: patients with dentinal hypersensitivity
Setting: dental clinic

Intervention: laser

Comparison: placebo/no treatment

Outcomes Anticipated absolute effects* (95% Cl) Number of teeth Certainty of the Comments
(studies) evidence
(GRADE)
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Risk with place- Risk with laser
bo/no treatment
Changes in intensity of pain (VAS The mean changes  MD 0.67 lower 506 BDOO Lasers may reduce pain intensity in the
with the value range from 0 to 10 in pain intensity (1.31 lower to 0.03 (8 RCTs) LOwa,b short term when compared to placebo/no
(no pain to worst possible pain)) ranged from 0.10to  lower) treatment. Pain reduction was observed
when tested through tactile stimuli ~ 3.17 in the lasers group in the short term with
- short term (0 to 24 hours) a mean VAS score difference of 0.65 sug-
All types of laser gesting minimal clinical significance. The
effective laser in this category was diode
Changes in intensity of pain (VAS The mean changes  MD 1.73 lower 591 e Lasers may reduce pain intensity in the
with the value range from 0 to 10 in pain intensity (3.17 lower to 0.30 (9 RCTs) VERY LOWa,c medium term when compared to place-
(no pain to worst possible pain)) ranged from 0.30to  lower) bo/no treatment but the evidence is very
when tested through tactile stim- 3.60 uncertain. Pain reduction was observed
uli - medium term (24 hours to 2 in the lasers group in the medium term
months) with a mean VAS score difference of 1.14
All types of laser suggesting minimal clinical significance.
The effective lasers in this category were
GaAlAs and diode
Changes in intensity of pain (VAS The mean changes  MD 3.52 lower 184 @000 There was insufficient evidence of a differ-
with the value range from 0 to 10 in pain intensity (10.37 lowerto 3.33 (2 RCTs) VERY LOwd.e,f ence in pain intensity for all types of lasers
(no pain to worst possible pain)) ranged from 0.50to  higher) in the long term
when tested through tactile stimuli ~ 2.30
- long term (more than 2 months)
All types of laser
Adverse events No adverse event was noted in the experi- 386 P00 -
mental and control groups Lows
(5RCTs)

Patient-reported quality of life

Outcome not measured in any of the included studies

* The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).

Cl: confidence interval; GaAlAs: gallium-aluminum-arsenide; MD: mean difference; RCT: randomized controlled trial; VAS: visual analogue scale

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect
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adDowngraded 1 level for risk of bias: studies with significant contribution to data analysis were rated as at unclear and high risk of bias for randomization and blinding of outcome
assessors.

bDowngraded 1 level for inconsistency: marked heterogeneity with 12 = 92% and some studies crossing the threshold.

¢Downgraded 2 levels for inconsistency: marked heterogeneity with 12 = 97% and some studies crossing the threshold.

dDowngraded 1 level for risk of bias: the study with significant contribution to data analysis was rated as at unclear risk of bias for selection, detection, and attrition bias.
eDowngraded 2 levels for inconsistency: marked heterogeneity with 12 = 99%.

fDowngraded 1 level for imprecision: wide confidence interval crossing the threshold.

g8Downgraded 1 level each for risk of bias and imprecision.
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BACKGROUND

Dentinal hypersensitivity is an independent condition and a
common symptom of various dental diseases. Enamel loss and
dentine exposure, due to physiological abrasion of enamel or
gingival recession, is considered the main cause of dentinal
hypersensitivity. Hargreaves and colleagues pointed out that
the cervical region of incisors and premolars opposite to the
dominant hand tends to be the most affected areas, suggesting
that toothbrush abrasion may be an etiologic factor (Hargreaves
2002). Heasman and colleagues aimed to analyze possible risk
factors for non-carious cervical lesions (NCCL) or cervical dentine
hypersensitivity in which they concluded that there are no data
to support or refute the association between toothbrushing
and NCCLs (Heasman 2015). Some iatrogenic factors such as
periodontal procedures and tooth whitening techniques have been
reported to provoke dentinal hypersensitivity (Addy 2002; Bamise
2008; Litonjua 2003).

The prevalence of dentinal hypersensitivity ranges from 8% to
98% among the adult population, this variety is due to the
different diagnostic approaches, time frames, and patient samples
used in studies (Addy 2000; Markowitz 2007; Porto 2009; Splieth
2013). Prevalence can be as high as 98% among people with
periodontal diseases (Orchardson 2006). The peak prevalence has
been variously reported as occurring between the second and fifth
decades of life (Al-Sabbagh 2009).

Description of the condition

Dentinal hypersensitivity (also called dentine hypersensitivity,
hyperdentin, hypersensitive dentine, hypersensitive tooth or tooth
hypersensitivity) is characterized by short, sharp pain from exposed
dentine that occurs in response to external stimuli such as cold,
heat, osmotic, tactile, or chemicals (Holland 1997; Shiau 2012; West
2013), and cannot be explained by any other form of dental defect
or pathology (Kimura 2000). It is one of the most painful and least
predictably treated chronic conditions in dentistry (Kumar 2005),
which may cause considerable patient discomfort (Bartold 2006).
The sufferers tend to have substantially decreased oral health-
related quality of life (OHRQoL) in comparison with the general
population (Bekes 2009). Dentinal hypersensitivity is frequently
related with root surface exposure also known as gingival recession
(Cortellini 2018).

Description of the intervention

Efficacious management of dentinal hypersensitivity depends
upon proper diagnosis in terms of the severity and location of
the pain, and elimination of the predisposing factors and causes
(CABDH 2003; Porto 2009). To date, numerous clinical interventions
have been reported to have a positive effect in reducing dentinal
hypersensitivity; these include cavity varnishes, corticosteroids,
calcium compounds, oxalates, resins and adhesives, gingival
augmentation and laser therapy (Addy 2002; Al-Sabbagh 2009;
Corona 2003; Naghsh 2020; Stabholz 2004). A Cochrane Review
on the effects of potassium-containing toothpastes for the
management of dentinal hypersensitivity indicated that there
was little reliable evidence to support the effectiveness of these
products (Poulsen 2006). Some Chinese authors have reported that
the local use of alcoholic extract of propolis might be effective in
the treatment of dentinal hypersensitivity (Feng 2010; He 2009),

but this evidence should be verified further by more well-designed
clinical trials.

Laser (light amplification by stimulated emission of radiation)
is an intense beam of coherent monochromatic light (or other
electromagnetic radiation) generated by particular devices. Lasers
have a wide range of clinical applications in dentistry and were first
used for treatment of dentinal hypersensitivity in 1985 (Matsumoto
1985). To date, several types of lasers have been employed,
which could be classified into two categories: low output power
lasers (helium-neon and gallium/aluminium/arsenide (diode)) and
middle output power lasers (Nd:YAG (neodymium-doped:yttrium-
aluminum-garnet) and carbon dioxide (CO,)) (Kimura 2000).
Clinical application of lasers in combination with chemical agents
(e.g. fluoride) has also been reported as an effective therapeutic
approach for controlling dentinal hypersensitivity (Kumar 2005;
Maximiano 2019; Ritter 2006).

How the intervention might work

Several theories have been proposed to explain the mechanism
of dentinal hypersensitivity. The most accepted one is the
hydrodynamic theory, assuming that the outward fluid movement
within the dentinal tubules followed by external stimuli results
in neural discharge and subsequently causes a painful sensation
(Addy 1990). Scanning electron microscope (SEM) photographs
suggest that lasers have the ability to vaporize, fuse, melt, or
seal dentinal tubules probably by means of recrystallization of the
mineral component of dentine.

The other theory indicates that the Nd:YAG laser could block the
depolarization of A delta and C fibres and suppresses generation
or transmission or both of the impulse and thus contributes
to the direct nerve analgesia (Stabholz 2004). In addition, the
combination of Nd:YAG laser and sodium fluoride varnish is
reported to have better effectiveness in reducing the number of
dentinal tubules (Kumar 2005; Lan 1999).

Most studies apply diode laser at varying wavelengths ranging
between 655 nanometers (nm) and 980 nm. In this review,
three studies evaluated Er,Cr:YSGG (erbium,chromium:yttrium-
scandium-gallium-garnet) laser alone (Lee 2015; Yilmaz 2011b;
Yilmaz 2014) or as one experimental group with diode laser as the
other (Yilmaz 2011a); one study evaluated Nd:YAG laser (Lier 2002).

Why it is important to do this review

Lasers have a wide range of clinical applications in dentistry and
have been used for the treatment of dentinal hypersensitivity since
1985. Several studies have shown that lasers may be more effective
compared to other treatments in reducing dentinal hypersensitivity
(Kimura 2000; Porto 2009; Sicilia 2009; Yilmaz 2011); however, some
researchers argue that they have no significant superiority over
placebo (Lier 2002). Moreover, laser therapy has been reported to
be less effective in treating severe cases (Al-Sabbagh 2009). Some
adverse effects, such as thermal effects on dental pulp, should
not be neglected when lasers are used as a cure for dentinal
hypersensitivity (Kimura 2000; Stabholz 2004).

A considerable number of randomized controlled trials (RCTs) have
been conducted to explore the effects of different types of lasers
in comparison with placebo laser or other treatment methods
(Birang 2007; Ipci 2009; Kara 2009; Lier 2002; Sicilia 2009). Several
meta-analysis (He 2010) and systematic reviews (Sgolastra 2011,
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Sgolastra 2013) have been conducted, but the former was limited
to Chinese literature and the latter two were confined to those RCTs
only comparing lasers with placebo lasers. Therefore, a Cochrane
Review is important to summarize the evidence regarding the
effectiveness of lasers in treating dentinal hypersensitivity, and
to explore influencing factors such as type of lasers and other
associated parameters.

OBJECTIVES

To assess the effects of in-office employed lasers versus placebo
laser, placebo agents, or no treatment for relieving pain of dentinal
hypersensitivity.

METHODS

Criteria for considering studies for this review
Types of studies

We included randomized controlled trials (RCTs) in which in-office
laser therapies were compared to placebo or no treatment. RCTs
with split-mouth design, in which the interventions were randomly
assigned to either side of the mouth and the outcomes were blindly
assessed, were included.

Types of participants

We considered patients aged above 12 years presenting with self-
reported tooth hypersensitivity confirmed in clinical evaluation.

Types of interventions

The test intervention was any type of in-office laser having been
employed for relieving pain of dentinal hypersensitivity with
different radiation parameters such as:

« Nd:YAG (neodymium-doped:yttrium-aluminum-garnet);
« ErYAG (erbium-doped:yttrium-aluminum-garnet);

« diode of different wavelength (visible red (630 nm to 700 nm),
near infrared (700 nm to 850 nm), near infrared 2 (850 nm to 980
nm));

o ErCrYSGG
garnet);

« CO; (carbon dioxide) laser.

(erbium,chromium:yttrium-scandium-gallium-

The control intervention was placebo lasers, placebo agents, or no
treatment.

We did not consider the at-home therapeutic approaches due
to questionable internal validity and reliability of the study
methodology.

Types of outcome measures
Primary outcomes

« Changes in intensity of pain using quantitative pain scale (visual
analogue scale (VAS)) when tested through air blast stimulus at
short (0 to 24 hours), medium (24 hours to 2 months) and long
term (more than 2 months).

« Changes in intensity of pain using quantitative pain scale (VAS)
when tested through tactile stimulus at short (0 to 24 hours),
medium (24 hours to 2 months) and long term (more than 2
months).

Secondary outcomes

« Adverse outcomes: any unexpected or unpredicted events
related to the intervention, especially the serious adverse events
leading to discontinuation of treatment.

+ Patient-reported quality of life.

Search methods for identification of studies
Electronic searches

Cochrane Oral Health's Information Specialist conducted
systematic searches in the following databases for RCTs and
controlled clinical trials without language or publication status
restrictions:

« Cochrane Oral Health's Trials Register (to 20 October 2020; see
Appendix 1);

« the Cochrane Central Register of Controlled Trials (CENTRAL;
2020, Issue 9) in the Cochrane Library (searched 20 October
2020; see Appendix 2);

« MEDLINE Ovid (1950 to 20 October 2020; see Appendix 3);

+ Embase Ovid (1980 to 20 October 2020; see Appendix 4);

o CINAHL EBSCO (Cumulative Index to Nursing and Allied Health
Literature; 1937 to 20 October 2020; see Appendix 5);

o LILACS BIREME Virtual Health Library (Latin American and
Caribbean Health Science Information database; from 1982 to 20
October 2020; see Appendix 6);

« ISl Web of Science (limited to conference proceedings; 1990 to
20 October 2020; see Appendix 7);

« ZETOC (limited to conference proceedings; 1993 to 20 October
2020; see Appendix 8);

« OpenGrey (1990 to 20 October 2020; see Appendix 9).

Subject strategies were modelled on the search strategy designed
for MEDLINE Ovid but revised appropriately for each database.

No restrictions were placed on the language or date of publication
when searching the electronic databases. Non-English studies were
translated and included in the review.

Searching other resources

The following trial registries were searched for ongoing studies by
Cochrane Oral Health's Information Specialist:

» World Health Organization International Clinical Trials Registry
Platform (apps.who.int/trialsearch; searched 20 October 2020)
(Appendix 10).

« US National Institutes of Health Ongoing Trials Register
ClinicalTrials.gov (clinicaltrials.gov; searched 20 October 2020)
(Appendix 11);

We also searched the International Association for Dental Research
(IADR) website on 20 October 2020 (see Appendix 12).

The reference lists of included studies retrieved by the search
were checked to identify additional relevant trials. We contacted
researchers in the field to identify unpublished studies.

We checked that none of the included studies in this review were
retracted due to error or fraud.

Laser therapy for dentinal hypersensitivity (Review)
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We did not perform a separate search for adverse effects of
interventions used, we considered adverse effects described in
included studies only.

For previous versions of the review, we handsearched the following
journals, but we discontinued this search due to poor yield:

« Lasers in Medical Science (January 2001 to July 2011)

« Photomedicine and Laser Surgery (January 2001 to July 2011)

« Periodontology (January 2001 to July 2011)

o Journal of Oral Laser Application (January 2001 to July 2011)

o West China Journal of Stomatology (January 2001 to July 2011)
« Chinese Journal of Stomatology (January 2001 to July 2011)

« Journal of Practical Stomatology (January 2001 to July 2011).

Data collection and analysis
Selection of studies

Two review authors (Mina Mahdian (MM) and Soodabeh Behboodi
(SB)) assessed the titles and abstracts of studies identified in
the searches independently and in duplicate. Full copies of all
relevant and potentially relevant trials, those appearing to meet
the inclusion criteria, or for which there were insufficient data in
the title and abstract to make a clear decision, were obtained. The
full-text papers were assessed independently and in duplicate, and
any disagreement on the eligibility of trials was resolved through
discussion and consensus. All potentially relevant studies that
failed to meet the eligibility criteria were excluded and the reasons
for their exclusion noted in the 'Characteristics of excluded studies'
section of the review. Studies considered suitable for inclusion are
described in the 'Characteristics of included studies' section.

Data extraction and management

Two review authors (Yumi Ogata (YO) and SB) extracted data
from the included studies independently and in duplicate. The
review authors resolved any disagreements by discussion and by
consulting a third review author (MM) when necessary. For missing
information, review authors contacted corresponding authors of
trials to obtain necessary data.

We extracted the following data for each trial: year of publication,
study type, duration of trial, duration of follow-up, study
location and setting, inclusion and exclusion criteria, number
and demographic characteristics of participants (i.e. sex, age),
details of interventions, details of outcomes, sources of funding,
adverse events, inclusion of ethics approval and informed consent
statements.

Assessment of risk of bias in included studies

Two review authors (YO and Zuhair Natto (ZN)) assessed the
risk of bias in the included studies using RoB 1 as described in
the Cochrane Handbook for Systematic Reviews of Interventions
Version 5.1.0 (Higgins 2011). Any disagreements between the
review authors were discussed and resolved.

RoB 1 is a two-part tool addressing the following domains.

« Sequence generation.

« Allocation concealment.

« Blinding (of participants, personnel, and outcome assessors).
« Incomplete outcome data.

+ Selective outcome reporting.
« Other sources of bias.

Each domain in the tool includes one or more specific entries in
a risk of bias table. Within each entry, the first part of the tool
describes what was reported to have happened in the study, in
sufficient detail to support a judgement about the risk of bias. The
second part of the tool assigns a judgement relating to the risk of
bias for that entry. This is achieved by assigning a judgement of low
risk, high risk, or unclear risk of bias.

After taking into account any additional information provided by
the authors of the trials, we grouped studies into the following
categories.

« Low risk of bias (plausible bias unlikely to seriously alter the
results) for all key domains.

+ Unclearrisk of bias (plausible bias that raises some doubt about
theresults) if one or more key domains were assessed as unclear.

« High risk of bias (plausible bias that seriously weakens
confidence in the results) if one or more key domains were
assessed to be at high risk of bias.

We completed a risk of bias table for each included study and
presented the results graphically.

Measures of treatment effect

We compared specific types of lasers employed in dentistry
(e.g. Nd:YAG, CO,, He-Ne (helium-neon) or GaAlAs (gallium-
aluminum-arsenide) which is a specific type of diode), diode of
different wavelengths lasers, with different radiation parameters)
for treatment of hypersensitivity with placebo or no treatment. For
continuous outcomes (e.g. intensity of pain) we used the mean
difference (MD), with respective 95% confidence intervals (Cls).

Unit of analysis issues

If outcomes were reported both at baseline and at follow-up or at
trial endpoints, we extracted both the mean change from baseline
and the standard deviation of this mean for each treatment group,
as well as the same for endpoint data.

If count data were reported in trials, we extracted the total number
of events in each group. We also recorded the total number of
participants in each group. If this information was not available,
we attempted to extract alternative summary statistics such as
rate ratios and confidence intervals, if available. If count data were
presented as dichotomous outcomes, we extracted the number
of participants in each intervention group and the number of
participants in each intervention group who experienced at least
one event.

Data from split-mouth studies were combined with those of parallel
studies.

Dealing with missing data

The original trial investigators were contacted to request missing
data.

Assessment of heterogeneity

We assessed clinical heterogeneity using the 12 statistic, where
values over 50% indicate substantial to considerable heterogeneity
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(Higgins 2011). However, it was decided not to try to explain
the heterogeneity since the main and subgroup analyses were
exploratory investigations to generate hypotheses to be tested
in future studies. In addition, including different types of laser
would cause heterogeneity in the overall analysis. In the subgroup
analysis, several factors would consider it such as the distance of
stimuli, length of the stimuli, and the time of assessment.

Assessment of reporting biases

We addressed publication bias using a funnel plot if we had at least
10 included studies. However, the number of trials in each meta-
analysis was insufficient to detect any publication bias.

Data synthesis

We pooled data using a fixed-effect model if there was no significant
heterogeneity (12 < 50%) or if there were less than four studies in
an analysis. If there was significant heterogeneity (12 > 50%) or if
there were more than four studies in an analysis then we pooled
data using a random-effects model. Meta-analyses were done only
with studies of similar comparisons reporting the same outcome
measures. The analysis of the split-mouth trials was undertaken
using the generic inverse variance method in RevMan (Review
Manager 2020), taking into account any clustering. A correlation
coefficient of 0.5 was imputed for split-mouth trials.

Subgroup analysis and investigation of heterogeneity

Subgroup analysis was to be performed based on the type of
lasers and longevity of effect using the formal test for subgroup
differences where there were sufficient studies (at least 10 studies
in a meta-analysis). However, subgroup analyses were not possible
due to the small number of studies within each category of
comparison. We included these groups as separate analyses
instead.

Sensitivity analysis

We planned to conduct sensitivity analyses to investigate the
robustness of the results for the primary outcomes by evaluating

outcomes in trials with low risk of bias versus those with high risk
or unclear risk of bias, or if trials reported dropout rates of 10% or
greater, to ascertain differences in outcomes of intention-to-treat
(ITT) analysis and analysis of completers. However, available data
were insufficient to perform these analyses.

Summary of findings and assessment of the certainty of the
evidence

We developed summary of findings tables using GRADEpro
software (GRADEpro GDT 2015) for the main comparisons and
outcomes of this review for all types of lasers. We assessed the
certainty of the body of evidence with reference to the overall risk
of bias of the included studies, the directness of the evidence, the
inconsistency of the results, the precision of the estimates, and the
risk of publication bias. We categorised the certainty of the body of
evidence for each of the outcomes as high, moderate, low, or very
low (GRADE 2004).

RESULTS

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies tables.

Results of the search

Figure 1 presents the study flow diagram. 1340 records and 4
records were retrieved via electronic searching and other sources,
respectively. After removal of duplicates, two review authors
independently screened 1307 records; 979 records were discarded
after identification of the title or abstract, and full copies of
the remaining 328 records were obtained and scrutinized. Any
disagreements on the eligibility of trials were resolved through
discussions involving at least three review authors. No additional
trials in the references of included studies and reviews were
considered eligible for this review. The final number of included
studies were 23.
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Figure 1. Study flow diagram.
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Included studies

Additional Table 1 presents an overview of included studies.
The Characteristics of included studies table provides more
summarized information.

We included a total of 23 studies in this review, all but one were
single-center randomized controlled trials (RCTs).

Designs

Among the 23 included studies, 13 studies were RCTs with a split-
mouth design (Bal 2015; Doshi 2014; Garcia 2017; Flecha 2013,
Lier 2002; Lizarelli 2007; Lund 2013; Suri 2016; Vieira 2009; Yilmaz
2011a; Yilmaz 2011b; Yilmaz 2011c; Yilmaz 2014;). The other 10
included studies were parallel-group RCTs (Alencar 2020; Gentile
2004; Gerschman 1994; Lee 2015; Maximiano 2019; Naghsh 2020;
Orhan 2011; Ortiz 2019; Pantuzzo 2020; Tevatia 2017).

Settings

Nine studies were conducted in Brazil (Alencar 2020; Flecha 2013;
Gentile 2004; Lizarelli 2007; Lund 2013; Maximiano 2019; Ortiz 2019;
Pantuzzo 2020; Vieira 2009); six in Turkey (Bal 2015; Orhan 2011,
Yilmaz 2011a; Yilmaz 2011b; Yilmaz 2011c, Yilmaz 2014); three
in India (Doshi 2014; Suri 2016; Tevatia 2017); one in Australia
(Gerschman 1994), Norway (Lier 2002), Spain (Garcia 2017), South
Korea (Lee 2015), and Iran (Naghsh 2020) each. 21 trials were
university based (Alencar 2020; Bal 2015; Doshi 2014; Flecha 2013;
Gentile 2004; Gerschman 1994; Lee 2015; Lier 2002; Lizarelli 2007;
Lund 2013; Maximiano 2019, Naghsh 2020; Orhan 2011; Ortiz 2019;
Pantuzzo 2020; Suri 2016; Vieira 2009; Yilmaz 2011a; Yilmaz 2011b;
Yilmaz 2011c; Yilmaz 2014). One trial was a multicenter study and
conducted collaboratively between university and a private clinic
(Garcia2017) and in one trial, the setting was unclear (Tevatia 2017).
One study (Lee 2015) was supported by research foundations. One
study (Yilmaz 2011b) was self-funded by the authors and their
institution. One study (Lier 2002) was supported by a company.

Sample sizes

The sample sizes of included studies are presented in Additional
Table 1. Eight studies (Alencar 2020; Flecha 2013; Maximiano 2019;
Ortiz 2019; Yilmaz 2011a; Yilmaz 2011b; Yilmaz 2011c; Yilmaz 2014)
conducted sample size calculation. Vieira 2009 reported loss to
follow-up of 6 out of 30 patients and Ortiz 2019 reported loss to
follow-up of 3 out of 24 patients. The 3-month dropout rate of Vieira
2009 was 20%. No studies carried out intention-to-treat analysis.

Participants

A total of 936 patients with dentinal hypersensitivity participated
in these 23 studies. One study (Gerschman 1994) failed to report
gender ratios among their participants. Of the remaining 22
studies, two studies (Orhan 2011; Suri 2016) had equal number
of male and female participants, and one study (Tevatia 2017)
had a slightly higher number of male participants. The remaining
studies demonstrated higher female preponderance. The age range
of participants varied significantly among studies. Flecha 2013
investigated patients aged between 12 and 60 and Gerschman 1994
studied patients ranging between 15 and 69 years. Two studies (Bal
2015; Yilmaz 2011b) reported mean ages (37.0 years and 33.8 years,
respectively) and the age range was provided via a follow-up email
to the authors. The participants in the remaining studies were all
above 18 years according to their full-text copies.

Interventions
Experimental interventions

Five laser subgroups were investigated in the included studies.
Most studies applied diode laser at varying wavelengths ranging
between 655 nanometer (nm) and 980 nm. Three studies evaluated
erbium,chromium:yttrium-scandium-gallium-garnet (Er,Cr:YSGG)
laser alone (Lee 2015; Yilmaz 2011b; Yilmaz 2014) or as one
experimental group with diode laser as the other (Yilmaz 2011a);
one study evaluated neodymium-doped:yttrium-aluminum-garnet
(Nd:YAG) laser (Lier 2002).

Control interventions

Placebo lasers, placebo agents as well as 'no treatment' were
adopted as the control group in the included studies, some
of which set up two or three control groups. In five studies,
placebo agents such as toothpaste, distilled water or saline were
applied as the control intervention (Bal 2015; Flecha 2013; Lee
2015; Lizarelli 2007; Lund 2013). 14 studies employed placebo
laser as the only control intervention (Doshi 2014; Gentile 2004;
Gerschman 1994; Lier 2002; Maximiano 2019; Naghsh 2020; Ortiz
2019; Pantuzzo 2020; Yilmaz 2011b; Yilmaz 2014) or one of the
control interventions or in combination with another chemical
therapeutic agent (Alencar 2020; Orhan 2011; Vieira 2009; Yilmaz
2011c). Two studies had multiple experimental groups including
one group which investigated the effectiveness of the intervention
laser in combination with a chemical agent (Suri 2016; Tevatia
2017). Such groups were also considered as control interventions.
'No treatment' served as the control intervention in two studies
(Garcia 2017; Yilmaz 2011a).

Measurement

Pain intensity was measured in response to air blast stimuli alone
(Bal 2015; Doshi 2014; Flecha 2013; Lier 2002; Lizarelli 2007; Lund
2013;0rhan2011;Yilmaz2011a;Yilmaz2011b;Yilmaz2011c;Yilmaz
2014) or in combination with tactile stimuli (Alencar 2020; Garcia
2017; Gentile 2004; Gerschman 1994; Lee 2015; Maximiano 2019;
Ortiz 2019; Pantuzzo 2020; Suri 2016; Tevatia 2017; Vieira 2009).
One study evaluated pain intensity to tactile stimulus only (Naghsh
2020). Included studies assessed dentinal hypersensitivity by visual
analogue scale (VAS) with the value range from 0 to 10 (no pain
to worst possible pain) (Alencar 2020; Bal 2015; Doshi 2014; Flecha
2013; Gentile 2004; Gerschman 1994; Lier 2002; Lizarelli 2007; Lund
2013; Maximiano 2019; Naghsh 2020; Ortiz 2019; Suri 2016; Tevatia
2017; Vieira 2009; Yilmaz 2011a; Yilmaz 2011b; Yilmaz 2011c; Yilmaz
2014) or from 0 to 100 (Garcia 2017; Orhan 2011). One study (Lee
2015) utilized VAS and an air-sensitivity scale (0 to 3) to assess the
severity of dentinal hypersensitivity.

Outcomes

Most included studies reported baseline scores and post-
intervention scores of pain intensities. One study (Gentile 2004)
reported baseline and post-intervention scores as well as change
scores, but Gentile 2004 reported its baseline and post-intervention
scores by histograms.

Longevity of effect varied among studies (see Additional Table
1 for details). To date, no research papers have defined 'short-
term’, 'medium-term’ or 'long-term' effectiveness of laser therapy
for dentinal hypersensitivity. We have defined 'not greater than
24 hours' as 'short term', 'greater than 24 hours but not greater
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than 2 months' as 'medium term' and 'greater than 2 months' as
'long term". For the group 'short term', we chose the time point
closest to 0 minutes after treatment. For the group 'medium term,
we chose the time point closest to 2 months. For the group 'long
term', we chose the time point the least close to 2 months. We
realized that defining time points as short, medium, and long term
would be clinically meaningful for the following reason: short-term
effects are important to determine the immediate effects (positive
and adverse) of laser therapy; medium-term effects are important
to determine the immediate and prolonged effects (positive and
adverse) of laser therapy, and long-term effects are important to
determine the longevity and potency of the effects of laser therapy.

Of the 23 included studies, one study reported a temporary,
reversible pain sensation occurring in 2 out of 71 patients when
lasing but there were no other adverse reactions or instances of
oralirritation (Gerschman 1994). Eight studies (Alencar 2020; Doshi
2014; Flecha 2013; Gentile 2004; Lee 2015; Naghsh 2020; Ortiz 2019;
Pantuzzo 2020) did not provide any information regarding any
adverse events in their experimental groups. The remaining studies
reported that no obvious adverse events were observed during the
trials.

Excluded studies

See Characteristics of excluded studies table for more summarized
information.

We excluded several plausibly eligible studies for the following
reasons: age of patients not specified (Aranha 2012; Birang
2007; Dantas 2016; Kripal 2019; Lizarelli 2015; Pandey 2017);

controlled clinical trials but not RCTs (Brugnera 1999; Brugnera
2003; Ciaramicoli 2003; Corona 2003; Dilsiz 2009; Dilsiz 2010a;
Hu 2004; Kumar 2005; Ladalardo 2002; Oberhofer 2008; Pesevska
2010; Tengrungsun 2008; Wang 1991); quasi-RCT (Zhao 2008);
inappropriate design (Aranha 2012; Birang 2007; Moosavi 2016;
Sgolastra 2013; Tabatabaei 2018; Talesara 2014); in vitro trial (Lan
1999); no laser-only intervention arm involved in the study (Dilsiz
2010b; Moritz 1996); no non-laser intervention arm involved in
the study (Gelskey 1993; Hashim 2014; Hotta 2006; Liu 1994;
Pourshahidi 2019; Shintome 2007; Tabibzadeh 2018; Yonaga 1999;
Yu 2014); incomplete outcome data (Aranha 2009: Dantas 2016; Lan
1996; Liu 2004; Renton-Harper 1992); outcomes not quantitatively
measured (Chang 1999; He 2004; Kong 2004; Li 2001; Ma 2004; Wang
2004; Wang 2005; Wang 2006; Xiong 2010; Xu 2002; Yamaguchi 1990;
Yu 1996; Zhao 2003); used different outcome measures such as
numerical rating scale (NRS) (Lima 2017; Tailor 2014), Yeaple probe
scores (Ozlem 2018), arbitrary pain scale in four degrees (Schwarz
2002), modified criteria proposed by Uchida et al (Ipci 2009), or
verbal rating scale (VRS) (Sicilia 2009; Yadav 2019); therapeutic
chemical agent as the only comparison group (Chebel 2018; De
Lima Suares 2016; Femiano 2013; Guo 2019; Kara 2009; Lopes 2013;
Lopes 2015; Lopes 2017; Moura 2019; Osmari 2018; Praveen 2018;
Raichur 2012; Tocarruncho 2018; Wang 2012).

Risk of bias in included studies

See Figure 2 and Figure 3 for a summary of the risk of bias
assessments and the risk of bias graph. We have presented further
details in risk of bias tables for each study in the Characteristics
of included studies table. We assessed five studies as being at low
overall risk of bias, 13 at unclear, and five at high risk of bias.
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Figure 2. Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

I
=
S
E
= &
< E
.. O
2 S
< =
5 8 g
™ S 0 =
: E:T
R
o B cu,DA
SEZCE2
E2EEw
<= k&=
B2 8 g 45 E
o n = O
g s 2 RS ST
o & % (7} E é
?f% % E E o
O o g 9 o g
E255 =%
5 6 83 2 8
T o 202 °
O G S 9} 9]
w5 ° ° g o9
Ezs ¥R 25
S 38T E BT g
SE=E5£E5 8<%
g <m@mmE& o
Alencar 2020 ..'. ? "
Bal2015 |2 [? @ ©®® S S
Doshi 2014 (@2 (@@ @ ®®
Flecha 2013 @@ @ @D S @
Garcia 2017 ‘ ? ..‘.‘
Gentile 2004 |2 |2 |@|?|? |@®|@
Gerschman 1994 |@|? (@[22 |? @@
Lee2015 |2 |2 (2|2 |? |@®|®
Lier2002 |2 |2 |@®|@®|® @ @
Lizarelli 2007 |2 |2 |@|?|? @@
Lund2013 (2 [? |@@]? |® @
Maximiano 2019 (@@ ®|®|® ®|@
Naghsh 2020 |2 |2 |@®|2|? |®|@
orhan 2011 @@ |® @@ @@
oriz2019 (@D DD DD S
Pantuzzo 2020 |? (@ |®|? O|®|@
Suri 2016 (@2 (2|2 |@®|®|S
Tevatia 2017 |2 |@|?2|? |@® @ @
Vieira 2009 (2 |? (@@ @ @ @
Yilmaz 2011a “..“‘
Yilmaz 2011b |@®|? @@ @ @ @
Yilmaz 2011c |@®|? |® S D S S
Yilmaz 2014 (DD DS D DS
Laser therapy for dentinal hypersensitivity (Review) 15

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

1\ Cochrane
é) Library

Cochrane Database of Systematic Reviews

Figure 2. (Continued)
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Figure 3. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies.
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Allocation
Random sequence generation

Thirteen studies demonstrated adequate methods of random
sequence generation and were assessed as being at low risk of bias.
The methods used were random number tables/cards (Alencar
2020; Garcia 2017; Gerschman 1994; Ortiz 2019; Suri 2016) or lottery
methods (Doshi 2014; Flecha 2013; Orhan 2011; Yilmaz 2011a;
Yilmaz 2011b; Yilmaz 2011c; Yilmaz 2014). One study performed
computerized generated randomization (Maximiano 2019). The
other 10 studies did not report a clear method and were assessed
as being at unclear risk of bias.

Allocation concealment

Nine studies reported adequate methods of allocation
concealment and were assessed as being at low risk of bias.
The methods used were sequentially numbered, opaque, sealed
envelopes (Alencar 2020; Flecha 2013; Maximiano 2019; Orhan
2011; Ortiz 2019; Pantuzzo 2020; Tevatia 2017; Yilmaz 2011a), or
central allocation (Yilmaz 2014). The remaining 14 studies did
not clearly mention allocation concealment and were assessed as
being at unclear risk of bias.

Blinding
Blinding of participants and personnel (performance bias)

Due to the limitation of the study design, even if placebo lasers
were employed in the study, to blind personnel was almost
impossible.The influence of blinding of personnel on the outcomes
is considered minimal because it affects only during the execution
of the test intervention (in-office lasers) and placebo/no treatment.
It is unlikely that blinding of personnel affects other aspects
of studies and outcomes. In contrast, blinding of participants is
considered very important as it affects the outcomes directly.

16 studies (Alencar 2020; Doshi 2014; Garcia 2017; Gentile 2004;
Gerschman 1994; Lier 2002; Lizarelli 2007; Maximiano 2019;

Naghsh 2020; Orhan 2011; Ortiz 2019; Pantuzzo 2020; Vieira 2009;
Yilmaz 2011b; Yilmaz 2011c; Yilmaz 2014) blinded participants by
using placebo lasers and were assessed as being at low risk of
performance bias. One more study (Flecha 2013) was assessed as
being at low risk, where they attempted to simulate the application
of treatment and because it was a split-mouth design, they have
likely succeeded in simulating the condition. Three studies (Lee
2015; Suri 2016; Tevatia 2017) provided insufficient information on
blinding of participants and personnel. The other three studies did
not or could not blind participants and were assessed as being at
high risk of bias.

Blinding of outcome assessment (detection bias)

11 studies (Alencar 2020; Doshi 2014; Flecha 2013; Lier 2002;
Maximiano 2019; Orhan 2011; Ortiz 2019; Vieira 2009; Yilmaz 2011b;
Yilmaz 2011c, Yilmaz 2014) blinded outcome assessors and were
unlikely to be influenced by performance bias, therefore, they were
assessed as being at low risk of detection bias. Four studies were
assessed as being at high risk of detection bias. Among them,
one study did not perform blinding of outcome assessors (Garcia
2017) and three studies (Bal 2015; Lund 2013; Yilmaz 2011a) lacked
blinding of participants, which is likely to lead to detection bias.
Eight studies were assessed as being at unclear risk of bias due to
insufficient information.

Incomplete outcome data

Of the 23 included studies, seven studies (Alencar 2020; Gentile
2004; Gerschman 1994; Lee 2015; Lizarelli 2007; Lund 2013; Naghsh
2020) did not mention loss to follow-up and were assessed as
being at unclear risk of bias. We assessed Pantuzzo 2020 as at
high risk of attrition bias as it failed to provide the exact number
of patient dropouts and limited the reporting to 7-day evaluation
being restricted due to limited number of individuals. One study
(Vieira 2009) reported that 6 out of 30 patients were lost to follow-up
at the end of the third month. However, since the study was a split-
mouth design, the outcomes would probably not be influenced
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by the dropouts. Similarly, Ortiz 2019 reported that 3 out of 24
patients were lost to follow-up and were accounted for in the
analysis. One study (Tevatia 2017) reported the authors intended to
exclude patients who dropped out of the study from the analysis,
however, all recruited patients completed the study. We assessed
these studies and the remaining 12 studies which had no dropouts
as being at low risk of attrition bias.

Selective reporting

All included studies reported the intended outcomes and were
assessed as being at low risk of reporting bias.

Other potential sources of bias

No other potential sources of bias were found.

Effects of interventions

See: Summary of findings 1 Laser compared to placebo/no
treatment for patients with dentinal hypersensitivity tested via
VAS with the value range from 0 to 10 (no pain to worst possible
pain) in response to air blast stimuli; Summary of findings 2
Laser compared to placebo/no treatment for patients with dentinal
hypersensitivity tested via VAS with the value range from 0 to 10 (no
pain to worst possible pain) in response to tactile stimuli

Laser compared to placebo/no treatment

We included 23 studies in our review (936 participants, 2296 teeth)
of which 17 (720 participants, 1265 teeth) contributed data to the
analyses.

Changes in intensity of pain (visual analogue scale (VAS) with
the value range from 0 to 10 (no pain to worst possible pain))
when tested through air blast stimuli

Short term: 0 to 24 hours

There were 13 trials (Alencar 2020; Garcia 2017; Lier 2002;
Maximiano 2019; Orhan 2011; Ortiz 2019; Pantuzzo 2020; Tevatia
2017; Vieira 2009; Yilmaz 2011a; Yilmaz 2011b; Yilmaz 2011c; Yilmaz
2014) reporting this outcome measured as changes from the
baseline values as the following.

o Alltypes of laser

There was evidence of greater reduction of pain intensity (VAS) for
all types of laser when compared to placebo/no treatment: mean
difference (MD) -2.24, 95% confidence interval (Cl) -3.55 to -0.93; P
=0.0008; Analysis 1.1.

« Er,CrYSGG
garnet)

(erbium,chromium:yttrium-scandium-gallium-

There was evidence of greater reduction of pain intensity (VAS)
for Er,Cr:YSGG when compared to placebo/no treatment: MD -4.61,
95% Cl -4.83 to -4.39; P <0.0001; Analysis 1.2.

« Nd:YAG (neodymium-doped:yttrium-aluminum-garnet)

There was insufficient evidence of a difference in pain intensity
(VAS) for Nd:YAG when compared to placebo/no treatment: MD
0.22,95% Cl -0.55 to 0.99; P = 0.58; Analysis 1.3.

« Diode: visible red (630 nanometer (nm) to 700 nm)

There was evidence of greater reduction of pain intensity (VAS)
for visible red (630 nm to 700 nm) when compared to placebo/no
treatment: MD -1.95, 95% Cl -3.14 to -0.76; P = 0.001; Analysis 1.4.

« Diode: near infrared (700 nm to 850 nm)

There was insufficient evidence of a reduction of pain intensity
(VAS) for near infrared (700 nm to 850 nm) when compared to
placebo/no treatment: MD -2.62, 95% Cl -5.61 to 0.38; P = 0.09;
Analysis 1.5.

« Diode: nearinfrared (850 nm to 980 nm)

There was evidence of greater reduction of pain intensity (VAS) for
near infrared (850 nm to 980 nm) when compared to placebo/no
treatment: MD -1.90, 95% Cl -2.49 to -1.31; P < 0.0001; Analysis 1.6.

Medium term: more than 24 hours to 2 months

There were 12 trials (Alencar 2020; Garcia 2017; Gentile 2004,
Gerschman 1994; Lier 2002; Maximiano 2019; Orhan 2011; Ortiz
2019; Tevatia 2017; Yilmaz 2011a; Yilmaz 2011b; Yilmaz 2011c)
reporting this outcome measured as changes from the baseline
values as the following.

« All types of laser

There was evidence of greater reduction of pain intensity (VAS)
for all types of laser when compared to placebo/no treatment: MD
-2.46,95% Cl -3.57 to -1.35; P < 0.0001; Analysis 1.7.

. ErCrYSGG

There was evidence of greater reduction of pain intensity (VAS)
for Er,Cr:-YSGG when compared to placebo/no treatment: MD -4.90,
95% Cl -5.21 to -4.59; P < 0.0001; Analysis 1.8.

+ Nd:YAG

There was insufficient evidence of a difference in pain intensity
(VAS) for Nd:YAG when compared to placebo/no treatment: MD
0.42,95% CI -0.97 to 1.82; P = 0.55; Analysis 1.9.

« Diode: visible red (630 nm to 700 nm)

There was insufficient evidence of a difference in pain intensity
(VAS) for visible red (630 nm to 700 nm) when compared to placebo/
no treatment: MD -1.45,95% Cl -4.35 to 1.44; P =0.32; Analysis 1.10.

« Diode: nearinfrared (700 nm to 850 nm)

There was evidence of greater reduction in pain intensity (VAS) for
near infrared (700 nm to 850 nm) when compared to placebo/no
treatment: MD -3.22,95% Cl -4.88 to -1.56; P = 0.0001; Analysis 1.11.

« Diode: near infrared (850 nm to 980 nm)

There was evidence of greater reduction of pain intensity (VAS) for
near infrared (850 nm to 980 nm) when compared to placebo/no
treatment: MD -2.30, 95% Cl -2.86 to -1.74; P <0.0001; Analysis 1.12.

Long term: more than 2 months

There were five trials (Lier 2002; Vieira 2009; Yilmaz 2011a; Yilmaz
2011b; Yilmaz 2011c) reporting this outcome measured as changes
from the baseline values as the following.
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o Alltypes of laser

There was evidence of greater reduction of pain intensity (VAS)
for all types of laser when compared to placebo/no treatment: MD
-2.60, 95% Cl -4.47 to0 -0.73; P = 0.006; Analysis 1.13.

e ErCrYSGG

There was evidence of greater reduction of pain intensity (VAS) for
Er,Cr:YSGG when compared to placebo/no treatment: MD-5.19, 95%
Cl-5.50 to -4.89; P <0.0001; Analysis 1.14.

o Nd:YAG;

There was insufficient evidence of a difference in pain intensity
(VAS) for Nd:YAG when compared to placebo/no treatment: MD
0.18, 95% Cl -0.84 to 1.20; P = 0.73; Analysis 1.15.

« Diode: visible red (630 nm to 700 nm)

There was insufficient evidence of a difference in pain intensity
(VAS) for visible red (630 nm to 700 nm) when compared to placebo/
no treatment: MD 0.81, 95% CI 0.78 to 2.40; P = 0.32; Analysis 1.16.

« Diode: nearinfrared (700 nm to 850 nm)

There was evidence of greater reduction of pain intensity (VAS) for
near infrared (700 nm to 850 nm) when compared to placebo/no
treatment: MD -3.83, 95% CI -6.90 to -0.77; P = 0.01; Analysis 1.17.

Changes in intensity of pain (VAS with the value range from 0 to
10 (no pain to worst possible pain)) in response to tactile stimuli

Short term: 0 to 24 hours

There were eight trials (Alencar 2020; Garcia 2017; Maximiano 2019;
Naghsh 2020; Ortiz 2019; Pantuzzo 2020; Tevatia 2017; Vieira 2009)
reporting this outcome measured as changes from the baseline
values as the following.

o Alltypes of laser

There was evidence of greater reduction of pain intensity (VAS)
for all types of laser when compared to placebo/no treatment: MD
-0.67,95% Cl -1.31 t0 -0.03; P = 0.04; Analysis 2.1.

« Nd:YAG

There was insufficient evidence of a difference in pain intensity
(VAS) for Nd:YAG when compared to placebo/no treatment: MD
-0.25,95% C1 -0.91 t0 0.41; P = 0.46; Analysis 2.2).

« Diode: visible red (630 nm to 700 nm)

There was evidence of greater reduction of pain intensity (VAS)
for visible red (630 nm to 700 nm) when compared to placebo/no
treatment: MD -0.81, 95% CI -1.16 to -0.45; P < 0.0001; Analysis 2.3.

« Diode: nearinfrared (700 nm to 850 nm)

There was insufficient evidence of a difference in pain intensity
(VAS) for near infrared (700 nm to 850 nm) when compared to
placebo/no treatment: MD 0.27, 95% CI -0.60 to 1.14; P = 0.54;
Analysis 2.4.

« Diode: nearinfrared (850 nm to 980 nm)

There was evidence of greater reduction of pain intensity (VAS) for
near infrared (850 nm to 980 nm) when compared to placebo/no
treatment: MD -2.17, 95% CI -2.80 to -1.54; P < 0.0001; Analysis 2.5.

Medium term: more than 24 hours to 2 months

There were nine trials (Alencar 2020; Garcia 2017; Gentile 2004;
Gerschman 1994; Lee 2015; Maximiano 2019; Naghsh 2020; Ortiz
2019; Tevatia 2017) reporting this outcome measured as changes
from the baseline values as the following.

« Alltypes of laser

There was evidence of greater reduction of pain intensity (VAS)
for all types of laser when compared to placebo/no treatment: MD
-1.73,95% Cl -3.17 to -0.30; P = 0.02; Analysis 2.6.

« Nd:YAG

There was insufficient evidence of a difference in pain intensity
(VAS) for Nd:YAG when compared to placebo/no treatment: MD
-1.06, 95% Cl -2.15 to 0.03; P = 0.06; Analysis 2.7.

« Diode: visible red (630 nm to 700 nm)

There was evidence of greater reduction of pain intensity (VAS)
for visible red (630 nm to 700 nm) when compared to placebo/no
treatment: MD -2.95, 95% ClI -5.14 to -0.75; P =0.008; Analysis 2.8.

« Diode: nearinfrared (700 nm to 850 nm)

There was insufficient evidence of a difference in pain intensity
(VAS) for near infrared (700 nm to 850 nm) when compared to
placebo/no treatment: MD -0.68, 95% Cl -3.57 to 2.21; P = 0.65;
Analysis 2.9.

« Diode: nearinfrared (850 nm to 980 nm)

There was evidence of greater reduction of pain intensity (VAS) for
near infrared (850 nm to 980 nm) when compared to placebo/no
treatment: MD -1.83, 95% CI -2.36 to -1.30; P <0.0001; Analysis 2.10.

o ErCrYSGG

There was insufficient evidence of a difference in pain intensity
(VAS) for Er,Cr:YSGG when compared to placebo/no treatment: MD
0.38,95% CI -0.13 to 0.89; P = 0.14; Analysis 2.11.

Long term: more than 2 months

There were two trials (Naghsh 2020; Vieira 2009) reporting this
outcome measured as changes from the baseline values as the
following.

« Alltypes of laser

There was insufficient evidence of a difference in pain intensity
(VAS) for all types of laser when compared to placebo/no treatment:
MD -3.52, 95% CI -10.37 to 3.33; P = 0.31; Analysis 2.12.

« Diode: visible red (630 nm to 700 nm)

There was evidence of greater reduction of pain intensity (VAS)
for visible red (630 nm to 700 nm) when compared to placebo/no
treatment: MD -4.67,95% CI -5.38 to -3.96; P <0.0001; Analysis 2.13.
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Adverse events

Fifteen included studies assessed this outcome and reported that
no obvious adverse events were observed during the trials.

Patient-reported quality of life

None of the included studies measured this outcome.
DISCUSSION

Summary of main results

23 randomized controlled trials (RCTs) met our inclusion criteria
and were included in this review. 17 studies were included in the
meta-analysis. We summarized the findings for the most important
outcomes as the following. The results of the current review have
indicated that lasers can reduce pain of dentine hypersensitivity
compared to a placebo or no treatment. However, there is very
limited evidence available to support the advantages of laser
therapy over efficacious conventional in-office therapy (agents) for
the treatment of dentine hypersensitivity. Additionally, there is
no evidence of what types of in-office lasers or laser parameters
(e.g. wavelength, mode, power density) are more efficacious than
others. Overall, laser therapy appears to be safe. Future studies
including well-designed double-blinded RCTs are necessary to
further investigate the clinical efficacy of lasers as well as their cost-
effectiveness.

Changes in intensity of pain when tested through air blast
stimuli in short, medium, and long term

Results from meta-analyses demonstrated evidence of pain
intensity reduction when considering all types of lasers compared
with placebo/no treatment in short (0 to 24 hours), medium (24
hours to 2 months), and long term (more than 2 months). The
overall certainty of the evidence for all types of lasers was low to
very low (Summary of findings 1). Separate analyses revealed that
diode (visible red (630 nanometer (nm) to 700 nm) and near infrared
(850 nm to 980 nm)) and erbium,chromium:yttrium-scandium-
gallium-garnet (Er,Cr:YSGG) lasers were more likely to reduce
pain intensity in hypersensitivity cases compared with placebo/
no treatment in the short term. Furthermore, studies comparing
Er,Cr:YSGG laser with placebo/no treatment demonstrated limited
evidence of pain intensity reduction at all time points. Statistical
analyses (i.e. meta-analyses) did not reveal sufficient evidence of
differences between neodymium-doped:yttrium-aluminum-garnet
(Nd:YAG) and placebo/no treatment at short, medium, or long term.
We did not find any eligible study to evaluate erbium:yttrium-
aluminum-garnet (Er:YAG) or carbon dioxide (CO,) laser compared

with placebo/no treatment.

Changes in intensity of pain when tested through tactile
stimuli in short, medium, and long term

It is interesting to observe that less results from meta-analyses
demonstrated evidence of pain intensity reduction through tactile
stimuli compared with air blast stimulus. Low- to very low-certainty
evidence showed all types of lasers reduced pain at short and
medium term (Summary of findings 2). It was also found that
diode laser was the only laser showing evidence of pain reduction
compared with placebo/no treatment at most terms. However,
statistical analyses did not reveal sufficient evidence of differences
between Nd:YAG and placebo/no treatment. We did not find any

eligible study to evaluate Er:-YAG or CO, laser compared with
placebo/no treatment.

Adverse outcomes

No adverse event was noted in the experimental and control
groups.

Patient reported quality of life

Patient reported quality of life was not measured in any of the
included studies.

Overall completeness and applicability of evidence

The inclusion of 23 trials was insufficient to have a strong and
clear conclusion, with only 17 considered for meta-analysis. In
fact, it is very hard to do a systematic review in this topic due to
different types of laser with different exposure parameters, types
of stimuli, methods of laser application, length and distance of
stimuli. Additionally, in order to evaluate the effects of intervention
versus no treatment or placebo, we had to eliminate studies
that investigated the therapeutic effect of lasers versus other
therapeutic agents. This limited the number of participants per
subgroup analysis and increased the risk of overestimation of
intervention effects (Thorlund 2011). Sensitivity analysis was
not conducted due to the small number of included studies in
several subgroups. However, the effect of new laser products in
dentistry, which will likely increase heterogeneity in the included
studies in any future systematic reviews/meta-analysis should be
investigated.

Quality of the evidence

23 studies were included in this review that were divided into
six subgroups based on type of stimulus (air blast or tactile) and
longevity of effect (short, medium, and long term). For several of
the subgroup comparisons, only one or two studies provided data.
A summary of the certainty of the evidence, the effectiveness of
interventions, and a summary of the available data on the primary
outcomes is provided in Summary of findings 1 and Summary of
findings 2.

« Changes in intensity of pain when tested through air blast
stimuliin the short term: 13 RCTs were included in this category.
The overall risk of bias was deemed not serious. Very serious
inconsistency was noted among the studies in this category with
awide range of confidenceintervals. Allincluded studies directly
assessed the objective of this review. The overall certainty of the
evidence for this group was low.

« Changesinintensity of pain when tested through air blast stimuli
in the medium term: 11 RCTs were included in this category.
The overall risk of bias was deemed serious. Very serious
inconsistency was noted among the studies in this category with
awide range of confidence intervals. All included studies directly
assessed the objective of this review. The overall certainty of the
evidence for this group was very low.

« Changesinintensity of pain when tested through air blast stimuli
in the long term: five RCTs were included in this category.
The overall risk of bias was deemed not serious. Very serious
inconsistency was noted among the studies in this category with
awiderange of confidenceintervals. All included studies directly
assessed the objective of this review. The overall certainty of the
evidence for this group was very low.
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« Changes in intensity of pain when tested through tactile stimuli
in the short term: eight RCTs were included in this category. The
overall risk of bias was deemed serious. Serious inconsistency
was noted among the studies in this category with a wide range
of confidence intervals crossing the treatment threshold. All
included studies directly assessed the objective of this review.
The overall certainty of the evidence for this group was low.

« Changes in intensity of pain when tested through tactile stimuli
in the medium term: nine RCTs were included in this category.
The overall risk of bias was deemed serious. Very serious
inconsistency was noted among the studies in this category with
a relatively narrow range of confidence intervals resulting in a
rating of not serious for imprecision. Allincluded studies directly
assessed the objective of this review. The overall certainty of the
evidence for this group was very low.

« Changes in intensity of pain when tested through tactile stimuli
in the long term: two RCTs were included in this category.
The overall risk of bias was deemed serious. Very serious
inconsistency was noted among the studies in this category with
awiderange of confidence intervals. Allincluded studies directly
assessed the objective of this review. The overall certainty of the
evidence for this group was very low.

We did not downgrade the certainty of the evidence for publication
bias, largely due to the small number of studies in most subgroups.
We cannot completely discard the possibility of not having
identified small studies, especially if they were conducted decades
ago. We have, however, minimized the effect of publication bias by
undertaking a comprehensive search for all eligible studies.

Potential biases in the review process

We did not identify any potential biases in the review process.
However, there are multiple study limitations associated with this
review. While there is no evidence to document safety concerns
associated with laser treatment in the pediatric and adolescent
population, most studies considered participants of 18 years and
older. Of the 23 studies in this review, two studies included
participants as young as 12 (Flecha 2013) and 15 (Gerschman 1994)
years of age. However, the mean age of the study population were
31.4 and 37.5, respectively which reflects that most participants
were adults. Additionally, the studies failed to measure other
patient- and public health-important outcomes such as patient-
reported quality of life and health economics outcomes. Moreover,
as per Holland et al guidelines (Holland 1997) only studies with two
stimuli, ideally cold/evaporative and tactile, should be included.
In our review of the literature, we encountered many RCTs that
only evaluated one stimulus which is considered a potential
methodological limitation. Nonetheless, limiting the inclusion
criteria to studies with both tactile and air blast stimuli could result
in the elimination of potential clinically relevant studies, narrowing
the results to very few studies which we believe would not be
applicable, practical, or beneficial to our dental community and in
daily practice.

Agreements and disagreements with other studies or
reviews

Several systematic reviews (He 2011; Hu 2019; Kong 2020; Lin
2013; Rezazadeh 2019; Sgolastra 2011; Sgolastra 2013; Zhou 2021)
investigated the effectiveness of laser therapy in the treatment of
dental hypersensitivity.

The first systematic reviews were published in 2011 by He 2011 and
Sgolastra2011. Sgolastra 2011 reported that the reduction of dental
hypersensitivity following laser treatment was not significant
compared with placebo laser treatment. The authors included
only three RCTs using strict inclusion and exclusion criteria. For
instance, only placebo-controlled trials were included due to the
concerns of the high effectiveness of placebo laser. He 2011
compared the effectiveness of laser therapy with that of topical
desensitizing agents including eight studies. In both studies, a
meta-analysis could not be performed due to the high level of
heterogeneity among the included studies. In a recent review,
Zhou and colleagues (Zhou 2021) compared the effectiveness
of laser therapy and topical desensitizing agents for dentine
hypersensitivity. They applied the Cochrane risk of bias tool for
quality assessment leading to the inclusion of 13 studies comparing
Nd:YAG laser and diode laser with topical agents. They reported
that given the low quality of the evidence, no conclusion could be
made regarding the superiority of lasers or conventional topical
agents and due to low cost and ease of use of topical agents, they
recommended clinicians to use them as a routine treatment.

Another systematic review and meta-analysis (Lin 2013) showed
that the use of lasers was more effective than placebo laser for
the reduction of dental hypersensitivity. However, the review did
not analyze the results based on the types of lasers. Therefore,
differences in the level of effectiveness among different types of
lasers were not considered.

In 2013, Sgolastra and colleagues published another systematic
review (Sgolastra 2013) including 13 studies for meta-analysis. The
authors found the differencesin favor of Er:YAG, Nd:YAG, and GaAlAs
lasers in comparison with placebo. However, significant amount of
heterogeneity was found for all these comparisons. There was no
significant difference for the comparison between Er,Cr:YSSG laser
and placebo. A comparable systematic review and meta-analysis
in 2019 by Hu 2019 further investigated the immediate and long-
term effectiveness of laser therapy versus placebo or no treatment.
They limited the outcome measure to air blast stimulus and their
search to English and Chinese literature. In their study, long-term
effect ranged between 1 week and 6 months. Within the limitations
of their study with 22 eligible RCTs, lasers were reported to render
better immediate- and long-term desensitizing effect compared
to placebo or no treatment. In 2020, another systematic review
(Kong 2020), resembling Hu 2019's study, was published with the
difference that long-term effect was defined up to 1 month. They
conducted a network meta-analysis on 11 included studies with
four different types of laser i.e. GaAlAs, Er:YAG, Nd:YAG, Er,Cr:YSGG
and concluded that lasers proved to be more effective in the
immediate and the long term.

Rezazadeh and colleagues (Rezazadeh 2019) conducted a more
inclusive systematic review with four different subgroups: Group
1 investigated laser application as a preventive procedure; Group
2 compared laser with placebo; Group 3 compared laser with
desensitizing agents; and Group 4 examined different types of
lasers. Due to the significant heterogeneity and inconsistency
among the different subgroups, they failed to perform a meta-
analysis and limited their results to descriptive reporting of their
search results.

The results of the present study are comparable with Sgolastra
2013 as both studies compared the different types of lasers and
placebo or no treatment. Both reviews were similar in regards to
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heterogeneity among the included studies. In the present study,
we categorized the studies based on the type of outcome measure
(reduction in pain intensity following air blast stimulus and tactile
stimulus), longevity of effect (short, medium, and long term) and
type of laser. We also considered adverse events as a significant
patient-relevant outcome. Additionally, we separated the split-
mouth studies from parallel-group studies. Sgolastra 2013 et al
conducted their analysis in the following categories: 1. Er,Cr:YSSG
versus placebo, 2. Er:YAG versus placebo, 3. Nd:YAG versus placebo,
and 4. GaAlAs versus placebo. The primary outcome in their
study was change in pain intensity from baseline to the follow-
up sessions. The secondary outcome was cost-effectiveness. Our
quantitative analysis of all types of lasers combined, revealed
a statistically significant reduction in dentine hypersensitivity in
short, medium, and long term compared to placebo/no treatment.
Additionally, the subgroup analysis suggests that Er,Cr:YSGG and
diode laser were superior to placebo/no treatment in reducing
dentine hypersensitivity in response to air blast stimulus in
short, medium, and long term. Studies that evaluated pain
reduction in response to tactile stimulus, revealed that diode
was significantly effective in reducing dentine hypersensitivity
compared to placebo/no treatment in short, medium, and long
term. Sgolastra 2013 et al concluded that Er:YAG, Nd:YAG, and
GaAlAs lasers were superior to placebo in reducing pain of dentinal
hypersensitivity.

There is a controversial body of evidence in the literature
suggesting variable degrees of clinical effectiveness of laser
treatment compared to no treatment, placebo, or other
therapeutic approaches. This is largely due to lack of complete
understanding of the mechanism of laser treatment, variability of
treatment protocols and other confounding factors related to the
operator's experience, socio-economic factors i.e. availability and
affordability of the treatment, longevity of effect and psychological
factors such as placebo effect and the doctor-patient relationship
determining both parties' understanding and expectations of the
treatment outcomes (Asnaashari 2013; Kimura 2000; Orchardson
2006; Sgolastra 2011). While the present meta-analysis reveals
statistically significant pain reduction by Er,Cr:YSGG and diode
lasers in response to air blast stimulus and statistically significant
pain reduction by diode laser in response to tactile stimulus, the
mean visual analogue scale (VAS) score difference in the pooled
analysis of all laser types was minimal, ranging between 0.91 and
2.61 and the certainty of the evidence was low or very low. This
findingisin line with the previous studies suggesting limited clinical
importance and magnitude of effect of laser treatment (Asnaashari
2013).

AUTHORS' CONCLUSIONS

Implications for practice

Analyses suggested that the application of laser overall may
improve pain intensity (visual analogue scale (VAS)) when tested
through air blast or tactile stimuli at short, medium, or long
term. However, results have to be interpreted with great caution
due to the high degree of heterogeneity among trials. Overall,
laser therapy appears to be safe with potential of sensitivity pain
reduction, with weak magnitude of effect, and low- to very low-
certainty of evidence.

Implications for research

Among 23 randomized controlled trials (RCTs) included in this
review, 17 studies were included for meta-analysis. After dividing
these studies into six subgroups based on type of stimulus and
pain assessment, only a few RCTs were available to evaluate the
long-term (> 2 months) effectiveness of laser in each subgroup.
More information is needed on whether each type of laser can
actually reduce or not the pain intensity with a follow-up of at least
2 months. Additionally, more than half of the included studies were
at high or unclear risk of bias for random sequence generation,
allocation concealment, blinding of participants and personnel.
Overall, high heterogeneity was found among the included studies.
Therefore, well-designed, well-controlled RCTs or large multicenter
trials with long-term follow-up are required to further evaluate
the effectiveness and safety of different types of lasers for the
treatment of dentinal hypersensitivity, the possibility and patients'
desire of attending and paying for laser treatment for dentinal
hypersensitivity every 2 months, and the effectiveness of studies of
lasers against other active interventions.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Alencar 2020

Study characteristics

Methods Study type: RCT (double-blinded). 4 parallel groups
Duration of trial: not mentioned in the study

Duration of follow-up: 1 month

Participants Setting: not mentioned in the study. Authors' affiliation is School of Dentistry, Federal University of
Para, Belem, PA, Brazil

Inclusion criteria: volunteers aged between 18 and 50 years, who were students and employees of the
local university, were recruited. The main inclusion criterion was the presence of 2 to 4 hypersensitive
teeth with shallow non-carious cervical lesions up to 1 mm deep, according to Van Landuyt et al, Class
| gingival recession according to the Miller classification, or both. The sensitive teeth should present a
score >4 on the VAS for the evaporative stimulus

Exclusion criteria: systemic diseases, pulpitis, carious lesions, defective restorations, active periodon-
tal disease, use of analgesic medication, pregnant or lactating women, and the use of professional de-
sensitizing treatment received during the previous 3 months

Total number: 32 participants with 83 teeth
Age range: 18 to 50 years

Sex (M/F): 15/17

Interventions Before the treatments, all the volunteers received professional prophylaxis and a kit containing a soft
bristle toothbrush and toothpaste without desensitizing action. Patients were instructed to brush their
teeth 3 times a day. The treatments were performed in 2 sessions with a 24-hour interval

After the randomization process (block randomization), the patients were allocated into 4 groups

Group 1: (n = 19 teeth): GPlacebo - simulated PBM (without light emission) followed by the application
of nHAP-free toothpaste

Group 2: (n = 18 teeth): GLaser - PBM followed by the application of nHAP-free toothpaste
Group 3: (n = 18 teeth): GNHAP - simulated PBM followed by the application of nHAP

Group 4: (n = 18 teeth): GLasernHAP - PBM followed by the application of nHAP

Outcomes Dentine hypersensitivity was evaluated at 4 evaluation times: baseline (immediately before the 1st ses-
sion), after the 1st session, after the 2nd session, and 1 month after the 2nd session. The evaluation
of pain sensitivity was performed by means of a tactile stimulus followed by an evaporative stimulus
associated with a VAS (0 to 10). A 5-minute interval between tactile and evaporative stimuli was per-
formed

Notes Sample size calculation: described in detail

Source of funding: the authors declared no conflict of interest
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Alencar 2020 (continued)

Ethics approval: quote: "it was approved by the local university ethics committee (No. 2,402,287)"

Informed consent: quote: "All participants in the study signed the informed consent form after being
duly informed in accordance with the declaration of Helsinki"

Adverse events: not mentioned in the study

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Quote: "Block randomization was performed, aiming to balance the sample

tion (selection bias) number in the number of existing arms. The number of eight volunteers in
each block was predefined. For the formation of each block a stratified ran-
domization was performed considering the sex and age strata. After the forma-
tion of the block, a simple numerical draw was carried out among the partici-
pants, and subsequently, every two volunteers were allocated to compose one
of the four groups. The total number of blocks in the study was four"

Allocation concealment Low risk Quote: "Allocation secrecy was maintained throughout the sample compound-

(selection bias) ing process. One of the co-authors of the study was responsible for the forma-
tion of the blocks, numerical drawing within the block and allocation of the
sample in the groups. The numerical drawing was performed using numbered
and coded papers, for which the volunteers, clinical operator and evaluator
did not know to which group the subject was allocated"

Blinding of participants Low risk Quote: "The evaluator and the patient were blinded. The volunteers evaluat-

and personnel (perfor- ed in the experiment were also not aware of the treatment to which they were

mance bias) submitted. Both the Nano-P desensitizer and the placebo toothpaste had the

All outcomes same color and visual appearance. The materials were placed in identical con-
tainers so that the patients were not identified at the time of application of the
product"

Blinding of outcome as- Low risk Quote: "The evaluator and the patient were blinded. The study had only one

sessment (detection bias) evaluator to assess pain sensitivity, who did not participate in the randomiza-

All outcomes tion process"

Incomplete outcome data  Unclear risk No descriptions on loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified

Bal 2015
Study characteristics
Methods Study type: RCT (split-mouth design, 5 groups)

Duration of trial: not mentioned in the study

Duration of follow-up: 3 months

Participants

Setting: Periodontology Department of Gulhane Military Medical Academy, Ankara, Turkey

Laser therapy for dentinal hypersensitivity (Review)
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Bal 2015 (continued)

Inclusion criteria: 19 to 60 years of age, being in good systemic health, having 2 or more teeth show-
ing hypersensitivity to air blast in each of 4 quadrants, good oral hygiene, and agreeing to 3-month fol-
low-up

Exclusion criteria: benign or malignant pathological oral lesions, chronic disease, chronic medication
use, caries in selected or neighbouring teeth, cracked enamel, orthodontic appliances, restorations,
congenital enamel and/or dentine defects, history of vital bleaching, periodontal disease, periodontal
surgery or hypersensitivity treatment within the past 6 months, non-surgical treatment of periodontal
disease within the past 3 months, use of dentifrice or mouthwash containing a desensitizing agent, be-
ing pregnant or lactating, use of antidepressants or analgesics, and allergy to any of the content of the
treatment

Total number: 21 participants with 156 teeth
Age range: 19 to 60 years

Sex (M/F): 5/16

Interventions

After giving oral hygiene education at the first examination, the 4 mouth quadrants of each patient
were randomized to apply 1 of the 4 study treatments. A randomly selected tooth in 1 of the quadrants
was defined as the control. In each patient, a randomly selected quadrant was given 1 session of 1 of
the following treatments:

Group 1: (n =41 teeth): diode laser (25 mW, 2 J/cm2, 685 nm, 100 s, 1 cm? area). The laser dosage ap-
plied to each tooth was 4 J/cm? for a pre-determined time of 2 minutes, according to calibration of the
laser device. The laser was applied at a distance of 2 mm from the dental outer surface

Group 2: (n =22 teeth): placebo. Physiological saline solution

Outcomes Sensitivity to thermal (air) stimulus was recorded before and immediately post-treatment, and on days
10, 30, 60, and 90 post-treatment (VAS score)

Notes Sample size calculation: not mentioned in the study
Source of funding: none
Ethics approval: quote: "Study protocol and consent forms were approved by the Institutional Ethics
Committee of Gulhane Military Medical Academy (protocol number: 10-1539)"
Informed consent: quote: "All patients were thoroughly informed about the treatment plan, possibili-
ties of discomfort, and risks. Written informed consent was obtained from all participants"
Adverse events: quote: "One-time application of either a 685 nm low-level laser, or DP containing 8%
arginine-calcium carbonate, reduced DH both immediately and over the long term was performed
without any adverse reactions"

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias)

Allocation concealment Unclear risk Insufficient information provided

(selection bias)

Blinding of participants High risk Placebo was used for the control tooth, however, placebo was of different ma-

and personnel (perfor-
mance bias)
All outcomes

terial/content. This is inadequate and the patients are likely be aware of the
treatment received in each site due to the differences in perception. The out-
come is likely to be influenced by incomplete blinding

Laser therapy for dentinal hypersensitivity (Review)
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Bal 2015 (continued)

Blinding of outcome as- High risk Lack of blinding of participants can lead to high risk for detection bias when
sessment (detection bias) reporting pain level
All outcomes

Incomplete outcome data  Low risk Quote:"All the patients completed the 90-day study period"
(attrition bias)
All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)

Other bias Low risk No other sources of bias were identified
Sample size calculation was not described in the study

Doshi 2014

Study characteristics

Methods Study type: RCT (double-blinded, split-mouth design)
Duration of trial: 1 week
Duration of follow-up: 1 week

Participants Setting: Periodontology Department, MA Rangoonwala Dental College and Research Centre, Pune, In-
dia
Inclusion criteria: having chronic periodontitis with a minimum of 2 sites in each quadrant with prob-
ing pocket depth 1 5 mm bilaterally, after 1 month following phase 1 therapy
Exclusion criteria: smoking, debilitating diseases, being pregnant or lactating, having taken non-
steroidal anti-inflammatory drugs (NSAIDS) or antibiotics in the past 3 months, having carious lesions,
having had desensitizing therapy during the last 6 months, having cervical fillings, or gingival recession
Total number: 30 participants with 60 teeth
Age range: 23 to 56 years
Sex (M/F): 14/16

Interventions Group 1: (30 patients, n = 30 teeth): GaAlAs laser (25 mW, 11.36 mW/cmZ2, 660 nm, area: 2.2 cm2). Laser
irradiation was performed for the first 3 days following periodontal flap surgery for a duration of 3 min-
utes
Group 2: (30 patients, n = 30 teeth): on the control sites, the laser was used as a placebo. Although it
was placed on the marginal gingiva and was used in the similar motion, it was not activated

Outcomes Sensitivity to thermal (air) stimulus was recorded before and on days 1, 3, 5, and 7 after the treatment
(VAS score and VRS)

Notes Baseline characteristics: thorough scaling and root planing were performed as part of phase 1 ther-
apy, and patients were advised to use 0.2% chlorhexidine mouthrinses for 2 weeks. Patients were re-
called after 4 weeks. Persistent pockets of £ 5 mm at minimum of 2 sites in each quadrant were sched-
uled for flap surgery. The surgical procedure was performed by an experienced examiner
Sample size calculation: not mentioned in the study
Source of funding: no competing financial interests reported
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Doshi 2014 (continued)

Ethics approval: not mentioned in the study

Informed consent: quote: "The purpose and design of the investigation were explained to patients
and an informed consent form was signed"

Adverse events: not mentioned in the study

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Using a coin toss, 30 sites were randomly assigned for laser irradiation
tion (selection bias) (test site) and the other 30 sites served as control sites"

Allocation concealment Unclear risk Insufficient information provided

(selection bias)

Blinding of participants Low risk Quote: "The study was double blinded such that the subjects and the calibrat-
and personnel (perfor- ed examiner performing the measurements were blinded to avoid bias"
mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The study was double blinded such that the subjects and the calibrat-
sessment (detection bias) ed examiner performing the measurements were blinded to avoid bias"

All outcomes

Incomplete outcome data  Low risk Quote: "All the patients attended the follow-up sessions"

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified

Sample size calculation and source of funding were not mentioned in the
study

Flecha 2013

Study characteristics

Methods

Study type: RCT (double-blinded, split-mouth design)
Duration of trial: 12 months

Duration of follow-up: 6 months

Participants

Setting: periodontology clinic of the Department of Dentistry of the Federal University of Jequitinhon-
ha and Mucuri Valleys (UFVJM), Diamantina, Minas Gerais, Brazil

Inclusion criteria: participants had good general and oral health, complained of pain in teeth located
in different hemi-arches of the mouth, manifested pain or discomfort in response to stimulus caused by
the jet of air from a triple syringe, and initially responded to this stimulus with a score > 5 in the numer-
ic rating scale

Exclusion criteria: patients who had undergone previous professional desensitizing treatment or had
used over-the-counter desensitizing products; those with chronic use of anti-inflammatory, analgesic,
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or psychotropic drugs; pregnant and breastfeeding females; patients presenting allergies and idiosyn-
cratic responses to product ingredients; eating disorders; systemic conditions that are etiologic fac-
tors or predisposing for DH, excessive dietary or environmental exposure to acids; and patients who
underwent periodontal surgery or orthodontic treatment in the preceding 3 months. In addition, the
following teeth were excluded: teeth or periodontium with pathology or defects likely to cause pain;
those that were restored in the preceding 3 months; those that served as abutment for fixed or remov-
able prostheses; those that were crowned or had extensive restorations; and those with restorations
extending into the test area (cervical)

Total number: 62 participants with 434 teeth
Age range: 12 to 60 years

Sex (M/F): 15/47

Interventions

Group 1: (62 patients, n =216 teeth): GaAlAs laser (120 mW, 2.88 J/cmZ2, 795 nm, area: 0.031 cm2). Laser
irradiation was performed for 3 sessions, at intervals of 48 hours

Group 2: (62 patients, n = 218 teeth): cyanoacrylate group. 3 applications, at intervals of 48 hours, fol-
lowing the laser protocol

Outcomes Sensitivity to thermal (air) stimulus was recorded before and on days 1, 3, 5, and 7 after the treatment
(VAS score)

Notes Baseline characteristics: thorough scaling and root planing were performed as part of phase 1 ther-
apy, and patients were advised to use 0.2% chlorhexidine mouthrinses for 2 weeks. Patients were re-
called after 4 weeks. Persistent pockets of 5 mm at minimum of 2 sites in each quadrant were sched-
uled for flap surgery. The surgical procedure was performed by an experienced examiner
Sample size calculation: detailed mention of the calculation
Source of funding: no competing financial interests reported
Ethics approval: quote: "The study protocol was approved by both the Research Ethics Committee
of the UFVJM (no. 061/06) and Research Ethics Committee of the Federal University of Sao Paulo (no.
0530/08). The study was also conducted in accordance with the Helsinki Declaration of 1975, as revised
in 2000"
Informed consent: quote: "Participants were informed about the research and signed the statement
of free and informed consent"
Adverse events: not mentioned in the study

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "An independent researcher (PG), who was masked to the patients and
interventions, conducted randomization using opaque envelopes that had
been prepared previously and sealed"

Allocation concealment
(selection bias)

Low risk Quotes: "An independent researcher (PG), who was masked to the patients
and interventions, conducted randomization using opaque envelopes that had
been prepared previously and sealed"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "The researchers who applied the treatments were only informed of
the treatment to be performed when it was time to do so [blinding of person-
nel]. Masking was done by replacing the laser goggles with sleeping masks for
each patient and simulating the application of the other treatment [blinding of
participants]"
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Comment: blinding of personnel was inadequate. Blinding of participants was
probably done
Blinding of outcome as- Low risk Quote: "Interventions were always performed by the same researcher who did

sessment (detection bias)
All outcomes

not participate in treatment evaluations"

Incomplete outcome data  Low risk Quote: "Asingle tooth (treated with laser) presented acute sensitivity, sponta-
(attrition bias) neous pain, had to be covered with glass ionomer cement, and was excluded
All outcomes from statistical analysis"
Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)
Other bias Low risk No other sources of bias were identified
The authors report no conflicts of interest related to this study
Garcia 2017
Study characteristics
Methods Study type: RCT (split-mouth design)

Duration of trial: not mentioned in the study

Duration of follow-up: 2 months

Participants

Setting: Periodontal Pathology and Surgery Unit belonging to the Oral Surgery and Implantology Mas-
ter Degree program of the University of Barcelona and a private clinic of the same area, Spain

Inclusion criteria: patients diagnosed with dentine hypersensitivity in at least 2 teeth at different
quadrants

Exclusion criteria: any desensitizing treatment (current or last month); pregnancy; eating disorders
(bulimia, etc.) or diet that cause erosion and/or tooth wear; orthodontic treatment; teeth whitening in
the past 3 months; teeth with large fillings or reconstructions affecting the assessment area; teeth with
fractures, cracks or untreated caries; non-vital teeth or pulpal pathology; parafunction

Total number: 30 patients (120 teeth)
Age range: 19 to 67 years

Sex (M/F): 9/21

Interventions

Group 1: (30 patients, n = 60 teeth): control group (placebo). Treatment of 2 teeth was simulated with-
out activating the laser

Group 2: (30 patients, n = 60 teeth): laser THOR LX2 (THOR Photomedicine Ltd, Chesham, UK) ata 5 mm
distance, with oscillating movements, wavelength 660 nm, power 200 mW, continuous mode, illumi-
nated treatment area 1.15 cm?, irradiance 173 mW/cm?2, irradiation time 60 s, energy 12 Joules, fluence
10.4 J/cm2

Outcomes Dentine hypersensitivity for tactile stimulation (touching the tooth neck with a sharp dental probe) and
thermal stimulation (with an air jet from the syringe dental chair, isolating adjacent teeth with cotton
rolls) was recorded before the laser treatment, immediate post-treatment (after 2 minutes), 2 weeks, 1
month, and 2 months after treatment (VAS from 0 to 100)
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Garcia 2017 (Continued)

Notes Baseline characteristics: patients were treated with scaling and root planing and subsequently re-
ferred if diagnosed with dentine hypersensitivity

Sample size calculation: not mentioned in the study. Following the baseline examination, each side
was randomly allocated either to the treatment or the control side with a series of random numbers

Source of funding: the authors state no conflict of interest

Ethics approval: quote: "The institutional review board (Ethical Committee of Clinical Investigation,
University of Barcelona Dental School) reviewed and approved the study protocol"

Informed consent: quote: "All patients were informed of the nature and objectives of the study, and
signed consent prior to inclusion in the study"

Adverse events: quote: "There were no adverse effects of diode laser treatment and no complications"

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "Following the baseline examination, each side was randomly allocat-

tion (selection bias) ed either to the treatment or the control side with a series of random num-
bers"

Allocation concealment Unclear risk Insufficient information provided

(selection bias)

Blinding of participants Low risk Blinding of participants is likely adequate due to use of placebo laser

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- High risk The outcome measurement is likely to be influenced by lack of blinding

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No missing outcome data from the result table during 2-month follow-up peri-

(attrition bias) od

All outcomes

Selective reporting (re- Low risk The study did not report included standard deviations for the estimated mar-

porting bias) ginal means of VAS for tactile and thermal stimulation (Table 1)

Other bias Low risk No other sources of bias were identified

Sample size calculation not mentioned in the study

Gentile 2004

Study characteristics
Methods Study type: RCT (2 parallel groups)
Duration of trial: 8 to 11 weeks
Duration of follow-up: 6 to 8 weeks
Participants Setting: Bauru Dental School, Brazil
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Inclusion criteria: complaint of sensitivity at the cervical part of the anterior and/or posterior teeth to
current stimulus such as air, touch, sweet foods or brushing, with or without non-carious cervical le-
sions and with gingival recession, independent of their length or wideness; good levels of oral hygiene,
with an oral health condition that would allow precise diagnosis of dentine hypersensitivity; absence of
serious systemic and psychological diseases;

those using any analgesic or anti-inflammatory medicines were oriented to not make use of it 6 hours
before hypersensitivity treatment

Exclusion criteria: exclusion of teeth presenting decays, cracks or fissures, large and unsatisfactory
restorations, class V restorations, prosthetic elements and abutments of partial prosthesis under ab-
normal occlusion forces; without periodontal cysts and increased mobility; in cases submitted to peri-
odontal surgery, a minimum period of at least 3 months was respected before treatment of dentine hy-
persensitivity; teeth should not have been submitted to dentine hypersensitivity treatment in the last 6
months

Total number: 32 participants with 68 teeth
Age range: 20 to 52 years

Sex (M/F): 10/22

Interventions

Group 1: (16 patients, n = 35 teeth): AsGaAl diode (15 mW, 0-15 J/cmZ2, 670 nm, tip: 4 mm2). The laser
dosage applied to each tooth was 4 J/cm2 for a pre-determined time of 2 minutes, according to calibra-
tion of the laser device. Laser was irradiated at 3 points on each tooth

Group 2: (16 patients, n = 33 teeth): the control group were exposed to light cure (as placebo) for 30
seconds in an identical procedure. Treatments in both groups were rendered in 6 sessions with inter-
vals from 48 to 72 hours

Outcomes

Sensitivity to tactile and thermal (air) stimuli was recorded before and 6 to 8 weeks after the final ses-
sion of the treatment (VAS score)

Notes

Baseline characteristics:

1. all patients were submitted to an accurate anamnesis, in order to detect any systemic alteration,
use of any medication, or psychological disturbances that could have been omitted at the initial report
and that could be relevant for maintenance of the patient in the study. A second approach comprised
questioning the patients about their current food habits, oral hygiene and about any periodontal treat-
ments that could act as coadjutant factors triggering dentine hypersensitivity. However, no alteration
regarding food habits was introduced, only concerning hygiene methods when the technique was con-
sidered traumatic;

2. determination of dentine hypersensitivity patterns: each selected tooth of each patient received

2 stimuli, namely a tactile with a #5 dental probe and an air jet, considered as a thermal-evaporative
stimulus. The first stimulus consisted in investigating all lesion extensions with the probe tip, which
can lead to compression of the dentine, thus favouring motion of the dentine fluid, which activates the
mechanoreceptors causing the painful sensation. The second stimulus, the air-jet, was applied to the
exposed dentine with an air syringe for 1 second, at room temperature and at a distance of 1 cm from
the dentine surface. This stimulus can be considered a combination of thermal and evaporative stim-
uli, and this way 2 mechanisms operate to cause pain, namely the decrease in temperature at the den-
tine surface and fluid evaporation from some opened dentinal tubules, activating the hydrodynamic
forces at the dentinal tubules and stimulating the painful sensation. An interval was allowed between
the stimuli application, which was enough to avoid interferences between them. Measurement of sen-
sitivity was performed after each stimulus by VAS

Sample size calculation: not mentioned in the study

Source of funding: not mentioned in the study

Ethics approval: quote: "All patients participating in the study signed an Informed Consent Term,
based on the Guidelines of the Ethics Committee of Bauru Dental School, 1998"
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Informed consent: quote: "All patients participating in the study signed an Informed Consent Term,
based on the Guidelines of the Ethics Committee of Bauru Dental School, 1998"

Adverse events: not mentioned in the study

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Insufficient information provided

Allocation concealment
(selection bias)

Unclear risk Insufficient information provided

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Due to the use of placebo laser, the study might be free of performance bias

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Insufficient information provided

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk No descriptions on loss to follow-up

Selective reporting (re-
porting bias)

Low risk All intended outcomes were reported in the study

Other bias

Low risk No other sources of bias were identified

Sample size calculation and source of funding were not mentioned in the
study

Gerschman 1994

Study characteristics

Methods

Study type: RCT (2 parallel groups)
Duration of trial: not mentioned in the study

Duration of follow-up: 8 weeks

Participants

Setting: Oro-Facial Pain Clinic, University of Melbourne, Australia

Inclusion criteria: age 15 to 69 years; even distribution of males and females; mobility of teeth < 1; VAS
23

Exclusion criteria: active periodontal disease; periodontal surgery within the last 6 months; teeth with
carious lesions; large restorations; pulpitis and cracked enamel; chronic, debilitating disease or chronic
disease with daily episodes of pain, for example, arthritis; daily doses of medication, for example, anal-
gesics, anticonvulsants, antihistamines, sedatives, tranquillizers, mood-altering drugs, or anti-inflam-
matory drugs; participation in a desensitizing dentifrice study within the last 3 months

Total number: 71 participants enrolled and completed
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Age range: 15 to 69 years (mean age: 37.5 years)

Sex (M/F): not mentioned in the study

Interventions

Participants were randomly divided into 2 groups
Group 1: placebo group (28 participants enrolled and completed). Details not mentioned in the study

Group 2: GaAlAs laser (active group). Details: (1) GaAlAs (P-laser, RHR Marketing Services Ltd, Bentl-
cigh, Victoria) was used for active treatment. An identical, unpowered placebo laser was also used. The
P-laser system has a power output of 30 mW; and a red aiming beam, with a power output of approx-
imately 0.1 mW. (2) The laser source has a GaAlAs-diode and a wavelength of 830 nm. (3) The stated
power of 30 mW (+ 10%) is the precise measure of energy emitted. The diode specification is 50 mW.
Alinear scale power meter with LCD read-out designed to measure only light sources at a wavelength
of 830 nm was employed. (4) LLLT was applied for 1 minute to both the apex and cervical area of the
tooth. Calculation for total irradiance was based on mean power (watts) per time (seconds), for exam-
ple, 30 mW for 60 s = 1.8 J. The power meter was used to calibrate the laser before each use. LLLT was
reapplied at 1 week, 2-week, and 8-week intervals and dentinal hypersensitivity was rated on the VAS
at the conclusion of each visit

Subgroup 2a: tactile sensitivity group (22 participants enrolled and completed)

Subgroup 2b: thermal sensitivity group (21 participants enrolled and completed)

Outcomes Responses to air blast stimuli and tactile stimuli (VAS) at baseline, and 1 week, 2 weeks, 8 weeks after
intervention
Notes Baseline characteristics:
1. baseline hypersensitivity assessment included thermal sensitivity (response to a 1-second air blast
from a dental air unit syringe at a temperature of 18 to 21 ) and tactile sensitivity (response to pass-
ing a dental explorer over the labial cervical area);
2. the subjects rated their response on a continuous 100 mm VAS. Only 1 tooth per subject was tested.
No specific tooth type (that is, incisor, premolar, molar) was selected. A VAS >= 3 was required for inclu-
sion in the study;
3. care was taken so that 1 stimulus did not interfere with the succeeding stimuli, that is, tactile first
then thermal. Subjects were instructed to brush their teeth with a non-desensitizing dentifrice twice
daily throughout the study
Sample size calculation: not mentioned in the study
Source of funding: not mentioned in the study
Ethics approval: not mentioned in the study
Informed consent: quote: "subjects were drawn mainly from a private practice population and on re-
ferral by other dentists and were required to sign an informed consent form"
Adverse events: 2 patients reported a temporary, reversible pain sensation in response to lasing
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Subjects experiencing thermal and tactile sensitivity were assigned
randomly to an active or placebo group by means of a computer-generated
randomized code"

Allocation concealment
(selection bias)

Unclear risk Insufficient information provided
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Blinding of participants Low risk Due to use of placebo laser, the study might be free of performance bias

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Insufficient information provided

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk No descriptions on loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified
Sample size calculation, source of funding and ethics approval were not men-
tioned in the study

Lee 2015
Study characteristics
Methods Study type: RCT (single-blinded, 3 parallel groups)

Duration of trial: 4 weeks (the first 2-week treatment period, the strantium chloride (SC) toothpaste,
the n-CAP toothpaste, and the laser treatments were applied to each group. For the subsequent 2-week
maintenance period, all participants performed only toothbrushing with the same fluoride dentifrice)

Duration of follow-up: 4 weeks

Participants

Setting: Department of Advanced General Dentistry at Yonsei University Dental Hospital, Seoul, South
Korea

Inclusion criteria: having at least 2 hypersensitive teeth that were scored > 4 according to the VAS and
scored > 1 according to the air blast, and having exposed root surfaces from which a painful response
was elicited by a dental probe and air blast

Exclusion criteria: chronic disease; carious lesions on the selected or neighbouring teeth; any desensi-
tizing therapy on the selected teeth during the last 2 months; cervical filling, non-vital teeth, and cracks
on the selected teeth; or pregnancy or side effects from a laser

Total number: 102 participated in the experiment, however, 20 were excluded because they did not
complete the follow-up sessions. Therefore, a total of 82 participants were evaluated

Age range: 20 to 65 years

Sex (M/F): 29/53

Interventions

Participants were randomly divided into 3 groups
Group 1: positive control group, strantium chloride dentifrice (n = 30)
Group 2: experimental group 1, 20% n-CAP dentifrice (n = 30)

Group 3: experimental group 2, Er,Cr:YSGG laser (n =22)
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Lee 2015 (Continued)

Details: the laser irradiation was divided into 3 phases according to the manufacturer's recommend-
ed settings. The first and second phases were supplied with water (0.25 W, 20 pulses per sec (pps), 16%
water, 16% air), whereas the third phase was conducted without water and the laser treatment was im-
plemented for 30 seconds in each phase

Outcomes Responses to tactile stimulus was recorded as VAS and thermal (air blast) stimulus was recorded using
the air sensitivity scale by Schiff et al:
0 = tooth/subject does not respond to air stimulus;
1 =tooth/subject responds to air stimulus but subject does not request discontinuation of stimulus;
2 =tooth/subject responds to air stimulus and subject requests discontinuation or moves from stimu-
lus;
3 =tooth/subject responds to air stimulus, subject considers stimulus to be painful, and requests dis-
continuation of the stimulus;
at baseline, 1 week, 2 weeks, and 1 month after intervention
Notes Baseline characteristics: all participants received supra- and subgingival scaling prior to entry into
the study. All participants received the dentifrice tested in each group and used the same toothbrush
with flat and soft bristles (Skydent No 32 SOFT, Skydent, Korea), and they were instructed to brush their
teeth twice a day for 1 minute every time with the same toothbrushing method that they usually used
Sample size calculation: not calculated; quote: "The small sample size was also another limitation.
Therefore, further study is needed to evaluate the combined effects of the n-CAP dentifrice and the
Er,Cr:YSGG laser with sufficient samples based on a sample size estimation”
Source of funding: National Research Foundation of Korea (NRF), funded by the Ministry of Education,
Science and Technology
Ethics approval: quote: "The research protocol was initially submitted for approval by the Ethics Com-
mittee of the Yonsei Dental Hospital, Seoul, Republic of Korea"
Informed consent: quote: "Participants were fully informed about the purpose and procedures of this
study, and voluntarily provided written informed consent"
Adverse events: not reported in the study
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Insufficient information provided
tion (selection bias)
Allocation concealment Unclear risk Insufficient information provided
(selection bias)
Blinding of participants Unclear risk Quote: "Single-blind study"
and personnel (perfor-
mance bias) Comment: the patients may be aware of the treatments received due to the
All outcomes differences in perception of each treatment. The outcome is likely to be influ-
enced by incomplete blinding
Blinding of outcome as- Unclear risk Possible incomplete blinding of participants can lead to unclear detection bias
sessment (detection bias) when reporting pain level.
All outcomes
Neither of the assessors participated in treatment procedure to maintain
blindness
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Lee 2015 (Continued)

Incomplete outcome data  Unclear risk Quote: "20 participants dropped out of the study (loss to follow-up). These 20
(attrition bias) were excluded from this experiment because they did not attend follow-up ap-
All outcomes pointments"

Comment: participants who did not complete the follow-up sessions were ex-
cluded from the study. However, reasons for missing outcome data unlikely to
be related to true outcome

Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)

Other bias Low risk No other sources of bias were identified

Sample size calculation was not mentioned in the study

Lier 2002

Study characteristics

Methods Study type: RCT (split-mouth design, 2 groups)
Duration of trial: not mentioned in the study
Duration of follow-up: 16 weeks

Participants Setting: The Institute of Clinical Dentistry, University of Oslo, Norway
Inclusion criteria: the subjects had to have 2 teeth that were hypersensitive to thermal/evaporative
stimulation with a blast of air
Exclusion criteria: being under analgesic anti-inflammatory, inhalation drugs or tricyclic antidepres-
sive treatment regimens, having eating disorders, pregnancy, being under orthodontic therapy, hav-
ing cognitive dysfunctions or general communication difficulties; teeth were excluded if they had been
subjected to periodontal surgery within the past 3 months, had congenital enamel/dentine defects,
were carious, were extensively restored or fractured, were abutments with no exposed tooth surface,
were non-vital or had symptoms of pulp damage, were under other antihypersensitive regimens within
the last 30 days
Total number: 17 participants enrolled and completed
Age range: 26 to 66 years
Sex (M/F): 3/14

Interventions Group 1: (one side) Nd:YAG laser (wavelength: 400 um; output: 4 W; duration: 2 minutes)
Details: a Genius Laser System (Mglsgaard Dental, Denmark) with a 400 micrometers laser tip was used.
Laser was first applied without a cooling system for 30 s, then for 90 s, using water as a coolant, in ac-
cordance with the manufacturer's instruction. The potency of the laser used was 4 watts, and it was ap-
plied on the buccal surface of the tooth in a mesial-distal direction
Group 2: (another side) placebo laser
Details: the difference between the test and control procedures was that the laser beam was switched
off during the latter, but the coolant was functioning during both

Outcomes Responses to air blast stimuli (VAS) at baseline, and immediately after, 1 week, 4 weeks, 16 weeks after
intervention

Laser therapy for dentinal hypersensitivity (Review) 43

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Lier 2002 (continued)

Notes Baseline characteristics:
1. hypersensitivity reaction was provoked by means of an air blast 1 cm from the tooth surface at
the cervical third of the tooth after removing supragingival plaque with a low speed handpiece with
pumice powder and without fluoride. The adjacent teeth were covered by cotton rolls. The stimulus
was delivered until reaction, or up to a maximum duration of 10 s. The time before reaction was record-
ed. All stimuli were given by 1 operator at the same dental chair with the same equipment yielding sim-
ilar air pressure and temperature each time;
2. after the stimulus, the patient was asked to mark the intensity of pain on a VAS, which was marked
on the left end 'no pain' and on the right end 'extreme pain'
Sample size calculation: not mentioned in the study
Source of funding: DICO MED AS
Ethics approval: quote: "The study protocol was approved by the Regional Committee for Medical Re-
search, Oslo, Norway"
Informed consent: quote: "After having received oral and written information about the intention and
the design of the study, and having signed the informed consent form, the subjects were included in
the study"
Adverse events: none

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias)

Allocation concealment Unclear risk Insufficient information provided

(selection bias)

Blinding of participants Low risk Due to use of placebo laser, the study might be free of performance bias

and personnel (perfor-

mance bias) It was impossible to blind personnel in this study design, but the outcome is

All outcomes not likely to be influenced by lack of blinding

Blinding of outcome as- Low risk Quote: "The laser treatment was performed by one operator and the pain was

sessment (detection bias) assessed by another person”

All outcomes

Incomplete outcome data  Low risk No loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified

Sample size calculation was not mentioned in the study
Lizarelli 2007
Study characteristics
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Methods

Study type: RCT (single-blinded, split-mouth design)
Duration of trial: not mentioned

Duration of follow-up: 3 months

Participants

Setting: Sao Carlos Federal University, Brazil
Inclusion criteria: male and female patients with cervical dentinal hypersensitivity

Exclusion criteria: indication for or already performed endodontic treatment, extensive restorative
treatment, decay, and severe periodontal disease

Total number: 60 patients; 144 teeth
Age range: not mentioned (older than 18)

Sex (M/F): not mentioned

Interventions

Group 1: treated with light emitting diode laser

Details: a twin laser used equipped with 2 handpieces, 1 emitting in infrared (780 nm) and 1 in the red
(660 nm) band; the 660 nm handpiece with a power setting of 40 mW was chosen; laser beam spot di-
ameter was4 mm

Group 2: treated with light emitting diode therapy

Details: device emits at a spectral band of 630 nm, presenting a constant power of 230 mW. The spot
size of 4 mm is equivalent to that of the low-intensity laser system

Both had same delivery tip, in order to focus the light beam from the laser source to the target tissue

Group 3: placebo (no irradiation)

Outcomes Using VAS at baseline, 15, 30, and 60 days after last application

Notes Baseline characteristics: dentinal hypersensitivity was assessed by 2 to 3 s air blast stimulation; after
the stimulus, the patient was asked to mark the intensity of pain on a VAS, which was marked on the
left end 'no pain' and on the right end 'extreme pain’
Sample size calculation: not mentioned in the study
Source of funding: not mentioned in the study
Ethics approval: not mentioned in the study
Informed consent: quote: "Informed consent describing risk and benefits of the respective treatments
was obtained from all subjects before participation in the study"
Adverse events: none

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias)

Allocation concealment Unclear risk Insufficient information provided

(selection bias)
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Blinding of participants Low risk Use of placebos might reduce performance bias. It was impossible to blind

and personnel (perfor- personnelin this study design, but the outcome is not likely to be influenced

mance bias) by lack of blinding

All outcomes
Comment: this study was described as a "single-blind study" in the abstract.
However, the details of blinding (study personnel as outcome assessor or pa-
tients) was not described in the study

Blinding of outcome as- Unclear risk Insufficient information provided

sessment (detection bias)
All outcomes

Comment: this study was described as a "single-blind study" in the abstract.
However, the details of blinding (study personnel as outcome assessor or pa-
tients) was not described in the study

Incomplete outcome data  Unclear risk Insufficient reporting of attrition/exclusions

(attrition bias)

All outcomes Incomplete outcome data was not mentioned in the study. However, we can
appreciate that they had dropouts by comparing the number of teeth between
table 1 and 2. It seems that participants who did not complete the follow-up
sessions were excluded from the study

Selective reporting (re- Low risk Allintended outcomes were reported in the study. However, tables with num-

porting bias) ber of teeth with improved or worsened hypersensitivity and only bar charts
were reported as a result (Fisher's test was used). They cannot be entered in a
meta-analysis
Quote: "A 95% confidence interval was used for all analysis"

Other bias Low risk No other sources of bias were identified
Source of funding, ethics approval and sample size calculation were not de-
scribed in the study

Lund 2013
Study characteristics
Methods Study type: RCT (split-mouth design)

Duration of trial: not mentioned in the study

Duration of follow-up: 3 months

Participants

Setting: Dental College at Federal University of Pelotas, Brazil

Inclusion criteria: aged between 18 to 60 years, good health conditions, symptoms elicited by cold air,
no periodontal surgery in the last 6 months, no use of desensitizing agents in the last 6 months, no use
of analgesics and/or anti-inflammatory medicines, no orthodontic treatment, absence of excessive gin-
gival inflammation and the presence of, at a minimum, 2 teeth with dentine hypersensitivity

Exclusion criteria: any other possible causes of sensitivity such as pulpitis, failed restorations, prema-
ture contacts, attrition, abrasion, occlusal stress or periodontal disease

Total number: 13 participants enrolled and completed
Age range: 19 to 58 years

Sex (M/F): 5/8
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Lund 2013 (Continued)

Interventions

Group 1: diode low-level laser group

Details: infrared diode low-level laser treatment (Biowave Dual - Kondortech, class IV =780 nm) con-
sisted of 3 sessions of application on the teeth, at intervals of 72 hours. The protocol was followed by
4 punctual applications of 10 s each, 3 at the cervical zone (mesio-buccal, the bucco-lingual midpoint
and disto-buccal) and 1 at the root apex with an applied dosage of 5 J/cm which represented the effec-
tive optic potency of 20 mW at the entry of the laser equipment

Group 2: carbomer 940 gel (placebo)

Outcomes Exposure time to air blast (VAS) at baseline, 5 minutes after the execution of the last session of treat-
ment and after 7, 15, 30, and 90 days

Notes Baseline characteristics:
1. using an evaporative stimulus (with a dental air syringe) that was applied 2 cm distant from the hy-
persensitive area for 60 s, with a right angle to the buccal site of the assigned teeth, whilst adjacent
teeth were isolated with cotton rolls, until the patient raised his or her hand to indicate the occurrence
of sensitivity;
2. soon after pain was detected, the stimulus was interrupted and the Exposure Time to Air Blast (ETAB)
was noted;
3. after the stimulus, the patient was asked to mark the intensity of pain on a VAS, which was marked
on the left end 'no pain' and on the right end 'extreme pain'
Sample size calculation: not mentioned in the study
Source of funding: not mentioned in the study
Ethics approval: quote: "Ethics Committee of the Dental College at Federal University of Pelotas, RS,
Brazil (Reference #046/2003)"
Informed consent: quote: "Patients that met all of the inclusion criteria signed consent forms before
entering the trial"
Adverse events: none

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias) Quote: "the teeth were randomly divided into one of three"

Allocation concealment Unclear risk Insufficient information provided

(selection bias)

Blinding of participants High risk Lack of use of placebos might lead to performance bias

and personnel (perfor-

mance bias) Comment: the patients are likely to be aware of the treatments received due

All outcomes to the differences in perception of each treatment. The outcome is likely to be

influenced by lack of blinding

Blinding of outcome as- High risk Lack blinding of participants can lead to high risk for detection bias when re-

sessment (detection bias) porting pain level

All outcomes

Incomplete outcome data  Unclear risk Insufficient information provided

(attrition bias)

All outcomes
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Selective reporting (re- Low risk The intended outcome (pain) was reported
porting bias)
Other bias Low risk No other sources of bias were identified

Sample size calculation and source of funding were not mentioned in the
study

Maximiano 2019

Study characteristics

Methods

Study type: RCT (double-blinded, 3 parallel groups)
Duration of trial: not mentioned in the study

Duration of follow-up: 1 month

Participants

Setting: Dental School of the University of Sdo Paulo, Brazil

Inclusion criteria: patients in the age range 18 to 65 years, of both sexes, non-carious cervical lesions
and/or gingival recessions associated with dentine exposure and symptoms of cervical dentine hyper-
sensitivity, and with at least 1 tooth with a minimum pain level of 4 cm on the VAS

Exclusion criteria: pregnant patients or those in the breastfeeding stage, those who made continuous
use of analgesic or anti-inflammatory medications, those with active caries lesions or deficient restora-
tions, those undergoing orthodontic treatment, and those with deficient oral hygiene or loss of dental
structure that would need restorative treatment were excluded from the study, since these conditions
could directly interfere in the results of evaluations

Total number: 70 participants enrolled and completed
Age range: 18 to 65 years

Sex (M/F): not mentioned in the study

Interventions

Group 1: placebo laser (n =23)

Details: control/placebo patients received simulations of the 2 treatments. Prophylaxis with Nupro®
paste was simulated with a rubber cup and water, taking care that the cup did not touch on the cervical
region of the teeth in question, to prevent any possible change in the dentine structure, such as oblit-
eration of tubules. Irradiation with Nd:YAG laser was simulated with the laser switched on, but with the
display exhibiting 0 W and with the guide light only

Group 2: CSP paste (NovaMin) (n =23)

Details: CSP patients received the treatment with 15% CSP prophylaxis paste (NUPRO Extra Care pow-
ered by NovaMin, Dentsply professional, lot 16050201), applied on the vestibular surface of the select-
ed teeth, with a rubber cup at low speed for 60 s in accordance with the manufacturer’s instructions.
Afterwards, the surfaces were washed with water and the patient performed a mouthrinse

Group 3: Nd:YAG laser irradiation (n = 24)

Details: laser patients received irradiation in the vestibular and cervical regions of the selected teeth,
with Nd:YAG laser (Power Laser, Lares Research, San Clemente, CA, USA, process FAPESP 07/55497-0).
The equipment worked in a pulsed manner, with a pulse width of 150 us and a fixed repetition rate

of 10 Hz. Its energy system operated by means of a quartz fiber optic of 400 um. Irradiation was per-
formed with the fibre optic perpendicular to the tooth, in contact mode. 4 (4) irradiations were made
with scanning movements: 2 in the mesio-distal and 2 in the occlusal-gingival directions. Each irradia-
tion was made for up to 15 s, with an interval of 10 s between each irradiation, time necessary for ther-
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Maximiano 2019 (Continued)

mal relaxation of dentine. The parameter used was 1 W of power, repetition rate of 10 Hz, 100 mJ of en-

ergy, and 85 J/cm?2 of energy density

Outcomes Exposure Time to Air Blast and tactile stimuli (VAS) at baseline, 5 minutes, 1 week, and 4 weeks after
the treatment

Notes Baseline characteristics: an evaporative stimulus, with a jet of air applied in the cervical region of the
tooth for 3 s at a distance of 1 mm with a pressure of 40 psi, and under relative isolation, covering the
neighboring teeth with cotton wool rolls. Another measurement was made after tactile stimulation,
with the exploratory probe in contact on the cervical region, passing over the mesial to the distal region
and vice versa under constant pressure
Sample size calculation: quote: "The sample calculation was based on comparison of the means, with
an expected minimum difference of 2 units between the initial and final values of the VAS and standard
deviation of 2. Considering an a of 5% and power of 80%, 26 patients per group would be required"
Source of funding: State of Sdo Paulo Research Foundation
Ethics approval: quote: "Research Ethics Committee of the Dental School of the University of Sdo
Paulo - CEP FOUSP (Report No. 2291636)"
Informed consent: quote: "Patients that met all of the inclusion criteria signed consent forms before
entering the trial"
Adverse events: none

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "Randomization was performed by a researcher not involved in the
study, using the Excel program of the Microsoft Office package. Stratified ran-
domization was performed, considering two strata: moderate (4-6.9 cm) and
severe (7-10 cm) pain"

Allocation concealment
(selection bias)

Low risk Quote: "Allocation concealment was implemented with sequentially num-
bered opaque sealed envelopes. Each envelope was only opened by the re-
searcher at the time of performing the treatment. The patients and evalua-
tors did not know what the designated allocation was. The researcher did not
know the patients’ level of pain"

Blinding of participants Low risk Use of placebo

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Double-blinded study, the stimuli and pain measurements were made by 2

sessment (detection bias)
All outcomes

previously calibrated evaluators

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Intention-to-treat analysis was performed

Selective reporting (re-
porting bias)

Low risk Allintended outcomes were reported in the study

Other bias

Low risk No other sources of bias were identified
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Naghsh 2020

Study characteristics

Methods

Study type: RCT (double-blinded, 3 groups)
Duration of trial: not mentioned in the study

Duration of follow-up: 2 months

Participants

Setting: Faculty of Dentistry, Isfahan University of Medical Sciences, Iran

Inclusion criteria: patients who had cervical dentine hypersensitivity in at least 3 teeth in 3 separate
quadrants. The selected teeth were free of calculus and plaque and if necessary, the subjects under-
went a scaling procedure before the study

Exclusion criteria: patients with teeth showing evidence of irreversible pulpitis or necrosis, carious le-
sions, crown fractures, cracks, caries or restorations, facets of attrition, premature contact, active pe-
riodontal disease, use of analgesics during the 72-hour period before laser application and individuals
who had used anti-sensitivity toothpaste during the previous 3-month period. Pregnant women and
smokers were excluded from the study

Total number: 7 patients with 96 teeth enrolled and completed
Age range: 25 to 45 years

Sex (M/F): 3/4

Interventions

Sensitive teeth of 7 patients were divided into 3 groups with a randomized matching method

Group 1: 660 nm diode laser beams were applied to the hypersensitive teeth. The power of 30 mWw,
in contact with and perpendicular to the surface, continuous irradiation for 120 s with a forward and
backward (sweeping) movement

Group 2: 810 nm diode laser beams were applied. The power of 100 mW, in contact with and perpen-
dicular to the surface, continuous irradiation for 120 s with a forward and backward (sweeping) move-
ment

Group 3: not laser-irradiated and were only exposed to index radiation (control group). Treatment was
rendered in 4 sessions with a 1-week interval in a similar manner in all the 4 sessions

Outcomes Responses to applying dry ice sprayed on a small cotton pallet over the tooth surface recorded sing the
VAS index (0 to 10). The VAS was evaluated before treatment and immediately after laser irradiation
at the first, second, third, and fourth sessions (immediately after it and at 1-week, 30-day, and 60-day
postoperative intervals)

Notes Baseline characteristics: to register the severity of pain in the affected teeth the VAS was used. An at-
tempt was made to carry out random assignment (randomized allocation) based on the baseline VAS
scores of the teeth after they were recorded
Sample size calculation: not mentioned in the study
Source of funding: none. Quote: "The authors declare no conflict of interest"

Ethics approval: quote: "The present randomized clinical trial was approved by the Isfahan University
Ethics Committee under the code 396228 and registered on the Iranian Registry of Clinical Trials web-
site (identifier: IRCT2017062022699N4; https://www.irct.ir/)"
Informed consent: quote: "All the subjects signed informed consent forms in order to be included in
the study"
Adverse events: not mentioned in the study
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Bias

Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias) Quote: "An attempt was made to carry out random assignment (random-
ized allocation based on the baseline VAS scores of the teeth after they were
recorded"

Allocation concealment Unclear risk Insufficient information provided

(selection bias)
Quote: "An attempt was made to carry out random assignment (random-
ized allocation based on the baseline VAS scores of the teeth after they were
recorded"

Blinding of participants Low risk Quote: "The teeth in the control group were not laser-irradiated and for the

and personnel (perfor- purpose of blinding, they were only exposed to index radiation"

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Insufficient information provided

sessment (detection bias)

All outcomes Comment: although the authors stated that this is a double-blinded study, the
method of blinding the examiner was not described

Incomplete outcome data  Unclear risk Insufficient information provided

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified

Orhan 2011
Study characteristics
Methods Study type: RCT (4 parallel groups)

Duration of trial: not mentioned in the study

Duration of follow-up: 7 days

Participants

Setting: Department of Endodontics, Near East University, Turkey

Inclusion criteria: patients were required to present a minimal of 4 teeth with dentinal hypersensi-
tivity; the selected individuals had similar sociocultural characteristics; the patients had more than 1
month dentine hypersensitivity and did not use other hypersensitivity methods such as toothpastes
and tubules sealers to decrease the amount of dentine hypersensitivity; the clinical examination of the
teeth involved in the study revealed no difference in terms of presence of restorations between test and
control teeth

Exclusion criteria: participants that presented parafunctional habits, gastric and/or emotional dis-
eases, or frequent ingestion of acidic food as probable etiological factors for dentine hypersensitivi-
ty, were ruled out; patients who had dental pathology causing pain similar to cervical dentinal hyper-
sensitivity (such as teeth with caries, the presence of orthodontic appliances and restorations, and/or
the presence of a history of periodontal surgery in the area of the tooth during the previous 3 months,
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postoperative sensitivity), patients who had taken any medication, patients who received professional
treatment with desensitizers in the previous 6 months, patients who received any treatment in past 30
days, those patients who were pregnant or lactating and patients who had any systemic diseases and/
or the presence of a vital bleaching history; subjects whose test teeth had evidence of pulpitis, carious
lesions, cervical fillings, defective restorations, facets of attrition, premature contact, cracked enamel
or any other factor that could be responsible for sensitivity complaints, were also excluded

Total number: 16 patients with 64 teeth enrolled and completed
Age range: 21 to 51 years (mean age: 34.31 years)

Sex (M/F): 8/8

Interventions

Participants were randomly distributed into 4 groups (n = 4)
Group 1: Gluma desensitizer

Details: in the first group, 2 layers of desensitizer (Gluma Desensitizer, Heraeus Kulzer, Armonk, NY)
containing 2-hydroxyethylmethacrylate, glutardialdehyde, and purified water were applied to ensure
adequate desensitization. Care was taken to ensure that the desensitizer only came into contact with
the area to be treated and the smallest possible amount required for the treatment was applied us-
ing disposable brushes for avoiding cross-contamination and left for 60 s. Then the surface was care-
fully dried applying a stream of compressed air until the fluid film disappeared and the surface was no
longer shiny. The surface was then rinsed thoroughly with water

Group 2: GaAlAs laser (output 25 mW, wavelength 655 nm)

Details: in the second group, a GaAlAs red wavelength low-intensity diode laser (RJ Lasers, Vienna, Aus-
tria) was chosen for LLLT. The system delivers a 25-mW output that emits a wavelength of 655 nm. The
operator and the patient wore laser-protective eyewear specific to the diode laser's wavelength during
the treatments. The laser was applied to the dentine surfaces in continuous mode with contact on the
region of exposed dentinal area for 160 s in each session per tooth, in a uniform, sweeping, and scan-
ning motion. The calculated deposited energy density was 4 J/cm? per dental element. Laser treat-
ments were carried out in 6 sessions, with no intervals between sessions, during a period of 6 consecu-
tive days

Group 3: distilled water
Details: in the third group, distilled water was used as the placebo group for the desensitizer
Group 4: placebo laser

Details: in the fourth group, the laser device was positioned but yet not activated

Outcomes

Responses to air blast stimuli (VAS with the value range between 0 and 100) at baseline, and 24 hours, 7
days after intervention

Notes

Baseline characteristics:

1. prior to desensitizing treatment, dentine hypersensitivity was assessed by a thermal/evaporative
stimuli and patients' response to the examination was considered to be a control. Each patient had 4
incisors, canines, or premolars with exposed cervical dentine on the facial surface that could be affect-
ed when air was applied. Sensitivity was assessed by means of evaporative stimuli, a 5-s cold air blast
(temperature range of 19-20T) at a distance of 0.5 cm from the site to be tested. All stimuli were given
by 1 operator at the same dental chair with the same equipment yielding similar air pressure and tem-
perature each time;

2. all the stimuli were applied on the cervical region of the experimental teeth after removing supragin-
gival plaque with a low-speed handpiece with pumice powder and without fluoride. The adjacent teeth
were isolated with cotton rolls and a suction device. The air stream was not extended longer than nec-
essary to generate a response. The patients were given a VAS upon which they were asked to place a
pencil mark at a point on a linear scale marked from 0 to 100 to describe the pain experienced. After
each stimulus to the suspected site, the degree of hypersensitivity was determined from 0 to 100 as the
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baseline VAS score for each individual painful tooth. In order to standardize the sample, the criterion
for inclusion in the study was a sensitive dentinal response of a minimum of 40 in the 0 to 100 numeric
scale for pain evaluation, characterizing moderate cervical dentine hypersensitivity;

3. after recording the first scores, the subjects were randomly assigned to 1 of the treatment or the
placebo groups. The subjects were blinded to the agent being used. The randomization process was
conducted before the clinical steps and carried out by using sequentially numbered opaque sealed en-
velopes prepared with unrestricted (simple) randomization. Each treatment agent and placebo was
written and sealed in envelopes before beginning the study. The dental operator who carried out all the
treatments opened an envelope for each case at the beginning of the treatment

Sample size calculation: not mentioned in the study.
Source of funding: not mentioned in the study.
Ethics approval: not mentioned in the study.

Informed consent: quote: "Informed consent was prepared and obtained according to the Helsinki
Declaration . The purpose and design of the investigation were explained and a consent form was
signed by all of the participating patients"

Adverse events: none

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "The randomisation process was conducted before the clinical steps

tion (selection bias) and carried out by using sequentially numbered opaque sealed envelopes pre-
pared with unrestricted (simple) randomisation"
Comment: probably done

Allocation concealment Low risk Quote: "The randomisation process was conducted before the clinical steps

(selection bias) and carried out by using sequentially numbered opaque sealed envelopes pre-
pared with unrestricted (simple) randomisation. Each treatment agent and
placebo was written and sealed in envelopes before beginning the study. The
dental operator who carried out all the treatments opened an envelope for
each case at the beginning of the treatment"
Comment: probably done

Blinding of participants Low risk Quote: "The subjects were blind to the agent being used"

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "Treatments were performed by the same experienced operator and

sessment (detection bias) the pain was assessed by another person to minimize errors and to avoid bias"

All outcomes
Comment: adequate

Incomplete outcome data  Low risk No loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study

porting bias)

Other bias Low risk No other sources of bias were identified
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Sample size calculation, source of funding, and ethics approval were not men-
tioned in the study

Ortiz 2019

Study characteristics

Methods Study type: RCT (4 parallel groups)
Duration of trial: 1 June to 20 October 2018
Duration of follow-up: 1 month

Participants Setting: Federal University of Para (UFPA), Brazil
Inclusion criteria: patients with at least 2 sensitive teeth with a response = 4 on the 10 cm length VAS
(0: no pain and 10: unbearable pain) after tactile and evaporative stimulation and/or the presence of a
non-carious lesion up to 2 mm deep, and/or class | gingival recession
Exclusion criteria: patients with allergies to milk proteins; systemic diseases; carious lesions and/or
pulpitis; presence of restorations on sensitive teeth; periodontal disease; cracks in the enamel; fixed or-
thodontic treatment; pregnant or nursing women; medication with analgesics or anti-inflammatories
or have received desensitizing treatment during the 3 months prior to the recruitment date
Total number: 24 patients were enrolled. 21 participants (87.5%) with 80 teeth completed all phases of
the study
Age range: 18 to 50 years. The mean age was 30 years (SD = 8.13)
Sex (M/F): 6/15

Interventions Participants were allocated into 4 groups
Group 1: CPP-ACPF group
Details: CPP-ACPF group participants received the M| Paste Plus application following the placebo
group protocol, the PBM was simulated in the same way
Group 2: PBM group
Details: the placebo paste was applied as previously described and the laser was applied using an
infrared light spectrum with a wavelength of 808 nm, positioning its tip at the previously described
points (60 J/cm? at each point) for 16 s
Group 3: CPP-ACPF + PBM group
Details: MI Paste Plus and PBM were applied following the CPP-ACPF and PBM protocols
Group 4: placebo group
Details: the placebo group received a water-based base paste application with a microbrush (Micro-
brush, 3M ESPE) on the cervical vestibular surfaces of each tooth for 5 minutes that was later rubbed
for 20 s with a rubber cup (Prophy Cup, MICRODONT) coupled to a low speed handpiece (Contra angle
500, Kavo). Followed by PBM simulation, that was carried out by positioning the laser tip at 2 points of
each tooth, 1 at the center of the cervical region and another 1 in the middle third of the crown without
light emission. The sound of the equipment was mimicked by an applicative on the cell-phone (Beep,
Foncannoninc)

Outcomes Responses to tactile and air blast stimuli (VAS with the value range between 0 and 10) and dentine hy-
persensitivity experience questionnaire (DHEQ)
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Ortiz 2019 (Continued)

Details: dentine hypersensitivity evaluation was performed by requesting the participant to signal a
compatible number to their pain sensation on the VAS after 2 stimuli: tactile was performed by sliding
an exploratory probe in a cross-shaped way into the cervical region of the tooth. Evaporative consisted
of the application of an air blast from a triple syringe for 3 s at a pressure of 40 psi (20 + 3°C), perpen-
dicularly to the buccal surface of the tooth (0.5 cm distance), the adjacent teeth were protected with
cotton rolls

Dentine hypersensitivity was recorded in 5 moments: 1st registration: before starting the 1st treatment
session; 2nd registration: after the 1st treatment session; 3rd registration: after the 2nd treatment ses-
sion (24 hours after the 1st treatment session); 4th registration: after the 3rd treatment session (24
hours after the 2nd treatment session); and 5th registration: after 1 month of follow-up

The participants’ self-reported evaluation was performed by giving them a questionnaire (DHEQ) be-
fore the start and after 1-month follow-up to determine the treatment impact on their HRQL [25,26].

Its summarized version consists of 15 questions that are answered according to a 7-point Likert scale.
Higher scores indicate a poorer HRQL

Notes

Baseline characteristics: quote: "All the participants received a toothbrush with soft bristles (Top Plus,
Condor) and a dentifrice without a desensitizing action (EVEN Baby, Raymundo da Fonte) with oral hy-
giene instructions. Three desensitizing treatment sessions were performed with a 24-hour interval be-
tween each session"

Sample size calculation: quote: "The data obtained in a pilot study were introduced into the G Powerl
program (Heinrich-Heine-Universitat Dusseldorf, Germany), with a statistical power of 80%, a probabil-
ity of error a of 5%, and effect size f estimative of 1.35 a total of 08 teeth per arm would be necessary"

Source of funding: quotes: "The study was supported in part by scholarships for postgraduate stu-
dents of the Organization of American States (OAS), the Coordination for the Improvement of Higher
Education Personnel (CAPES) - Finance Code 001. However, the study was not directly funded." "The
authors declare no potential conflicts of interest with respect to the authorship and/or publication of
this article. This study was supported by infrastructural maintenance by the

National Council for Scientific and Technological Development (CNPq) and the Federal University of
Para"

Ethics approval: quote: "This RCT was approved by the health of science institute of ethics research
committee of the University Federal of Para (Approval number: 2.858.288 S1 Protocol) and was regis-
tered on the clinical trials registry"

Informed consent: quote: "After being duly informed about the risks and methods of this study, all the
participants signed an informed written consent in accordance with the Declaration of Helsinki"

Adverse events: not mentioned in the study

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "One of the research collaborators performed a block randomization
using a numerical draw which allowed each participant to be allocated in-
to one of the four groups under different arrangements (A4,1; A3,1; A2,1 and
AL1)"

Allocation concealment
(selection bias)

Low risk Quote: "The allocation concealment was maintained since the numerical draw
was performed using numbered and coded papers. The code for each group
was unknown by all: participants, principal investigator, clinical operator, and
evaluator"

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Quote: "Participants were unaware of the desensitizing treatment received be-
cause both pastes were contained in similar recipients hindering visual identi-
fication and the texture, color and odor of the placebo was similar to M| Paste
Plus"
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Blinding of outcome as- Low risk Quote: "The evaluator was not aware of the group to which the participant be-
sessment (detection bias) longed"
All outcomes

Incomplete outcome data  Low risk Loss to follow-up of 3 out of 24 patients was reported in the study
(attrition bias)
All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)

Other bias Low risk The study appears to be free of other sources of bias
Pantuzzo 2020

Study characteristics

Methods Study type: RCT (single-blinded, 3 groups)

Duration of trial: August 2018 to June 2019

Duration of follow-up: 7 days

Participants Setting: quote: "The work belongs to the Department of Clinic, Pathology and Dental Surgery, Faculty
of Dentistry, Federal University of Minas Gerais, Belo Horizonte, Brazil"

Inclusion criteria: individuals diagnosed with a score of dentine hypersensitivity higher than or equal
to 2 in the VRS after evaporative and tactile stimulation in at least 1 sound tooth with gingival reces-
sion, individuals older than 18 years and those who accepted to participate in the study after signing of
the informed consent form

Exclusion criteria: individuals submitted to periodontal treatment or the treatment of dentine hyper-
sensitivity within the last 30 days, pregnant women and individuals with decayed or filled teeth

Total number: 28 participants
Age range: mean age: 48.4 years

Sex (M/F): 6/22

Interventions 28 patients were randomly distributed across 3 groups. Treatment was carried out in a single session
Group 1: diode laser

Details: the GaAlAs infrared semiconductor laser, 808-nm wavelength was applied over the exposed
root region at a central point for 60 s

Group 2: fluoride

Details: the application of acidulated fluoride phosphate 1.23% was performed under isolation with
cotton rolls and after the procedure the tooth was dried with a piece of cotton. Application of the fluo-
ride was performed with a small sterile cotton ball on the exposed root surface for 60 s. After applica-
tion, the patient was instructed to spit exhaustively for 1 minute

Group 3: placebo group

Details: the placement of a layer of acrylic resin blocked the photons. The application of the placebo
gel was similar to the application of fluoride. However, the cotton used for the application of the place-
bo on the tooth had no medication for dentine hypersensitivity
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Outcomes Pain was assessed with VAS. Evaporative stimulus and tactile stimulus were evaluated with the VRS.
VAS was applied shortly after, 6 hours after, 12 hours after, and 24 hours after the single-session treat-
ment for dentine hypersensitivity, whereas VRS was applied shortly after, 15 minutes and 7 days after
the treatment. Participants' quality of life was assessed with the validated Brazilian version of the Den-
tine Hypersensitivity Experience Questionnaire (DHEQ-15) assessing functional limitations, coping be-
haviors, emotional, and social impacts caused by dentine hypersensitivity

” «

Details: the DHEQ-15 consisted of 15 items distributed across 5 subscales: “constraints,” “adaptation,”
“social impact,” “emotional impact,” and “identity.” The response options for each item are given on

a 7-point Likert scale as follows: 1 = “I strongly disagree;” 2 = “| disagree;” 3 = “l agree a little;” 4 = “I do
not agree or disagree;” 5= “l agree a little;” 6 = “l agree;” and 7 = “l agree a lot.” A higher score indicated
a more negative perception of the individual regarding the impact of dentine hypersensitivity on him-
self/herself

Notes Baseline characteristics: quotes: "There was no difference among groups with respect to participants'
age. In addition, the groups were similar with respect to sex, schooling, family income, and gingival re-
cession." "In the baseline, the pain level measured with the VRS scale was very much similar among
groups"

Sample size calculation: not mentioned in the study

Source of funding: quote: "The study was financially supported by PRPq-UFMG. There are no conflicts
of interest"

Ethics approval: quote: "Approval of the Ethics Research Committee from the University was obtained
(CAAE 87761718.1.0000.5149)"

Informed consent: quote: "Participants signed a consent form"

Adverse events: not mentioned in the study

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias)

Allocation concealment Low risk Quote: "The distribution of participants among groups was performed ran-
(selection bias) domly with a sealed envelope, in which numbers corresponding to the treat-
ment modalities were placed"

Blinding of participants Low risk Quote: "For the placebo, the placement of a layer of acrylic resin blocked the
and personnel (perfor- photons. The application of the placebo gel was similar to the application of
mance bias) fluoride. However, the cotton used for the application of the placebo on the
All outcomes tooth had no medication for DH. Participants were unaware to which treat-

ment they would be submitted"

Blinding of outcome as- Unclear risk Insufficient information provided
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Quote: "the limited number of participants and losses over the study period,
(attrition bias) restricting the 7-day evaluation to a few individuals"

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported

porting bias)

Other bias Low risk No other sources of bias were identified
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Suri 2016

Study characteristics

Methods

Study type: RCT (split-mouth design)
Duration of trial: not mentioned in the study

Duration of follow-up: 2 months

Participants

Setting: Department of Periodontics, Patil Dental College and Hospital, India

Inclusion criteria: patients in good systemic health, good oral hygiene, and clinically demonstra-
ble dentine hypersensitivity teeth, specifically canines and premolars, which were reliable in their re-
sponse to test measurements

Exclusion criteria: patients with any systemic or psychological diseases, constant use of analgesic, an-
tiinflammatory drugs, or allergic responses to dental products, carious lesions, defective restorations,
fractures, prosthesis or orthodontics appliances, periodontal pockets, mobility, or evidence of pulpits
and those who have used any desensitizing agents or undergone any periodontal surgery in the last 6
months

Total number: 30 participants (120 teeth)
Age range: 40 to 49 years

Sex (M/F): 15/15

Interventions

Group 1: placebo-controlled group, distilled water was applied by means of a cotton swab for 20 s

Group 2: after isolation, 50% NaF varnish was painted on the sensitive surface with a disposable mi-
crobrush as per the manufacturer's instructions for 60 s. The cotton roll was removed to allow saliva or
moisture to set the varnish

Group 3: 980 nm diode laser was applied at 2 W power in a continuous wave mode on the test tooth
surface, no contact mode using a fiber of 320 micron diameter held perpendicular to the irradiated sur-
face at a distance of 1 mm. Each area was irradiated twice for 20 s

Group 4: treated with both 5% NaF varnish and 980 nm diode laser described in group 2 and 3. NaF var-
nish was left on the tooth surface for 60 s before the irradiation

Outcomes Response to tactile and air blast stimuli was recorded as VAS score at baseline, 24 hours, 1 week, 1
month, and 2 months

Notes Baseline characteristics:
1. scaling and polishing was done for all the patients 1 week before the study and subjects were in-
structed not to use any other desensitizing agents during the study. All patients were taught modified
Stillman technique and were instructed to use the same with non-desensitizing toothpastes and soft
bristle tooth brushes;
2. degree of severity was measured in response to tactile stimuli with explorer applied in light pressure
on facial surface in mesio-distal movement on cervical area;
3. air blast stimuli was performed with air syringe (air pressure 25-28 psi) of the dental unit at normal
room temperature for 1 s at a distance of 1 cm from the tooth surface;
4. dentine hypersensitivity was assessed by patient's indication of the severity of pain related to each
tooth immediately after each stimulus, according to VAS;
5. the sensitivity patterns were recorded at baseline, 24 hours, 1 week, 1 month, and 2 months
Sample size calculation: not mentioned in the study
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Source of funding: none
Ethics approval: not mentioned in the study

Informed consent: quote: "Participants were informed about the purpose of the investigation and
signed an appropriate informed consent form"

Adverse events: none. Quote: "Complications such as detrimental pulpal effects or allergic reactions
were not observed during this period. All teeth remained vital after treatment, with no reported ad-
verse reactions or clinically detectable complications"

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Randomization sequence was generated using a table of random
tion (selection bias) numbers"
Comment: probably done
Allocation concealment Unclear risk Insufficient information provided
(selection bias)
Blinding of participants Unclear risk The study consists of 4 groups, 1 of which is placebo. Inclusion of a placebo
and personnel (perfor- group in the experiment may indicate an attempt to blind participants, how-
mance bias) ever it is considered insufficient as the patients may be aware of the nature of
All outcomes the treatment groups
Blinding of outcome as- Unclear risk Insufficient information provided
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Quote:"A total of 120 teeth in thirty patients completed the 2month study peri-
(attrition bias) od"
All outcomes
Selective reporting (re- Low risk Allintended outcomes were reported
porting bias)
Other bias Low risk No other sources of bias were identified

Sample size calculation and ethics approval were not reported

Tevatia 2017

Study characteristics

Methods

Study type: parallel, RCT
Duration of trial: not mentioned in the study

Duration of follow-up: 6 weeks

Participants

Setting: not clearly described in the study. Authors' institution is Department of Periodontology and
Oral Implantology, ITS Centre for Dental Studies and Research, Muradnagar, Ghaziabad, Uttar Pradesh,
India
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Inclusion criteria: absence of undergoing desensitizing therapy, absence of gestation or lactation,
non-allergic to the medicament employed in the study, do not have systemic conditions causing or pre-
disposing to dentine hypersensitivity (e.g., chronic acid regurgitation), do not have excessive dietary

or environmental exposure to the acids, absence of any teeth or supportive structures with any other
painful pathological defects, and have baseline pain of above 5.0 VAS score

Exclusion criteria: not mentioned in the study

Total number: 120 participants. Quote: "Any drop-outs were excluded from the study. Each patient in-
cluded in the study was present at every follow-up period"

Age range: 18 to 55 years (mean 36.5 years)

Sex (M/F): 69/51

Interventions Patients were randomly divided into 4 groups (n =30 per group)
Group 1: 5% potassium nitrate (KNO3)

Details: 5% KNO was applied for 60 s on the tooth surface. In each visit of a patient, KNO3 was applied
using a new disposable brush. Further, patients were restrained to rinse the teeth until 3 minutes

Group 2: GaAlA diode laser

Details: lased by GaAlA laser Photon Plus, Zolar Co., 980 nm with 62.2 J/cm2 energy in non-contact
mode, power wattage 0.5 W and using a fiber of 320 u diameter. Each site underwent 3 applications of
60s

Group 3: 5% KNO and diode laser
Details: the KNO3 gel was left on the tooth surface for 60 s before laser treatment
Group 4: placebo (control)

Details: commercial toothpaste was applied (placebo-control) for 60 s

Outcomes Responses to tactile (explorer), air blast and cold water using VAS scores were measured at the base-
line, immediate postoperative application, 2, 4, and 6 weeks

Notes Baseline characteristics:

1. scaling and root planning were performed before the sensitivity treatment to all the patients. In ad-
dition, teeth vitality was assessed. The vitality was checked using an electric Pulp Tester. All selected
teeth were vital, which was the inclusion criteria. Oral hygiene instructions were provided to the pa-
tients and asked to perform tooth brushing twice daily (toothpaste was standardized after confirming
the absence of any sensitivity check agents and handed over to the patients with strict instructions),
employing modified bass technique;

2. there was negligible difference in VAS scores between the groups at baseline
Sample size calculation: not mentioned in the study
Source of funding: none. Quote: "There are no conflicts of interest"

Ethics approval: quote: "The research protocol was reviewed and approved by the Ethical Committee
of the Institution"

Informed consent: quote: "All patients were educated about the study, and then, written consent was
acquired before enrolment in the study"

Adverse events: none. Quote: "In the recall period of study, no adverse effects for any subjective signs
(like an allergic reaction, ulceration, or with objective signs such as redness of mucosa and staining of
teeth) were observed"
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Insufficient information provided

tion (selection bias)

Allocation concealment Low risk Quote: “Envelopes containing identifications for treatment groups were en-

(selection bias)

closed, mixed, and then numbered”

Blinding of participants Unclear risk Insufficient information provided

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Insufficient information provided. Possible incomplete blinding of participants

sessment (detection bias)
All outcomes

can lead to unclear detection bias when reporting pain level

Quote: “For all the follow-ups, the same examiner was assigned every time”

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Any drop-outs were excluded from the study. Each patient included in
the study was present at every follow-up period"

Comment: all participants completed the study

Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)
Other bias Low risk No other sources of bias were identified
Sample size calculation was not mentioned in the study
Vieira 2009
Study characteristics
Methods Study type: RCT (split-mouth, 3 groups)

Duration of trial: not mentioned in the study

Duration of follow-up: 3 months

Participants

Setting: Department of Restorative Dentistry, Federal University of Ceara, Fortaleza, Ceara, Brazil
Inclusion criteria: patients who had good oral hygiene and at least 3 hypersensitive teeth

Exclusion criteria: patients who had severe systemic and/or psychological diseases, constant use of
analgesic and/or anti-inflammatory drugs, or allergic responses to dental products; patients who used
any desensitizing agents and/or submitted to periodontal surgery or scaling in the 6 months before en-
rolment; teeth which had carious lesions, defective restorations, cracks or fractures, premature con-
tact, prosthesis or orthodontics appliances, periodontal pockets, mobility, or evidence of pulpitis

Total number: 30 participants with 164 teeth enrolled, 24 participants with unknown number of teeth
completed

Age range: 24 to 68 years

Sex (M/F): 7/23
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Interventions

Group 1: (58 teeth enrolled, unknown number of teeth completed) GaAlAs laser (wavelength: 660 nm;
output 30 mW; duration 2 minutes)

Details: the treatments were applied under relative isolation by 1 experienced operator other than the
examiner. The diode laser device was used on contact mode with the following parameters: continuous
emission, 30 mW output power, wavelength of 660 nm, irradiation time of 120 s, and ray diameter of 3
mm resulting in an energy density of 4J/cm2. The laser beam was applied with the laser tip positioned
perpendicularly to the tooth surface at 4 points: 1 to the apex (apical point) and 3 to the cervical area
(mesio-buccal, disto-buccal, and lingual points) of the tooth

Group 2: (55 teeth enrolled, unknown number of teeth completed) potassium oxalate gel (3%)

Details: potassium oxalate gel was applied according to manufacturer's instructions: passive applica-
tion, using a brush, for 2 minutes. During this period, the laser device was positioned but not activated

Group 3: (51 teeth enrolled, unknown number of teeth completed) placebo gel

Details: the placebo gel application followed this same procedure and the laser device was also posi-
tioned but not activated. (The treatment was repeated at 7-day intervals for 4 consecutive weeks. 3
months after the 4th treatment session, patients were recalled for re-assessment of dentinal hypersen-
sitivity)

Outcomes

Responses to tactile (probe) and air blast stimuli (VAS) at baseline, and immediately, 3 months after in-
tervention

Notes

Baseline characteristics: the degree of sensitivity was determined for each tooth in response to tac-
tile (probe) and air blast stimuli. The probe stimulus was applied under slight manual pressure in the
mesio-distal direction on the cervical area of the tooth. The air blast was performed with an air syringe
for 1 s at a distance of 1 cm from the tooth surface. Dentinal hypersensitivity was assessed by patient's
indication of the amount of pain related to each tooth immediately after each stimulus, accordingto a
VAS. The VAS was 10 cm long and, on the left and right ends, contained an indication of 'no pain' and
'severe pain, respectively. The participants were instructed to the pain severity of each tooth elicited
by the hydrodynamic stimuli. The sensitivity patterns were recorded at baseline and immediately after
and 3 months after treatment by an examiner previously calibrated for applying the stimuli. The order
in which the teeth were evaluated within each subject was maintained at each visit

Sample size calculation: not mentioned in the study
Source of funding: not mentioned in the study

Ethics approval: quote: "The search protocol was approved by the Committee of Ethics in Research of
Federal University of Ceara"

Informed consent: quote: "Participants were informed about the purpose and design of the investiga-
tion and signed an appropriate informed consent form"

Adverse events: none

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Quote: "This randomisation was performed by placing all the selected teeth in
a list and assigning treatment according to a predefined sequence: 1) laser, 2)
potassium oxalate gel, and 3) placebo gel"

Comment: insufficient information to permit judgement of low or high risk.
Not clearly mentioned how random sequence generation was done

Allocation concealment Unclear risk Insufficient information provided
(selection bias)
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Blinding of participants Low risk Due to use of placebos, the study might be free of performance bias
and personnel (perfor-
mance bias) Comment: it was impossible to blind personnel in this study design, but the
All outcomes outcome is not likely to be influenced by lack of blinding
Blinding of outcome as- Low risk Quote: "The examiner and the patients did not know, which type of treatment
sessment (detection bias) was applied to which tooth"
All outcomes

Comment: adequate
Incomplete outcome data  Low risk A loss to follow-up of 6 out of 30 patients was reported in the study. However,
(attrition bias) since the study was a split-mouth design, the outcomes would unlikely be in-
All outcomes fluenced by the dropouts
Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)
Other bias Low risk No other sources of bias were identified

Sample size of calculation and source of funding were not mentioned in the
study

Yilmaz 2011a

Study characteristics

Methods

Study type: RCT (split-mouth, 3 groups)
Duration of trial: not mentioned in the study

Duration of follow-up: 3 months

Participants

Setting: Department of Periodontology, Near East University, Turkey
Inclusion criteria: 3 or more hypersensitive teeth in different quadrants

Exclusion criteria: carious lesions on the selected or neighboring teeth, defective restorations, any
professional desensitizing therapy on the selected teeth during the last 6 months, use of desensitiz-
ing toothpaste in the last 3 months; being under analgesics/anti-inflammatory drugs at the time of the
study, pregnancy or smoking

Total number: 51 participants with 174 teeth enrolled and completed
Age range: 18 to 60 years (mean age: 44 years)

Sex (M/F): 22/29

Interventions

Group 1: GaAlAs laser (wavelength: 810 nm; output: 8.5 J/cm?2; duration: 60 s)

Details: in the diode laser group, sensitive teeth were irradiated with the GaAlAs laser (LaserSmile, Bio-
lase Technology, Irvine, CA, USA) using 810 nm continuous waveform at 8.5 J/cm2 energy density

Group 2: Er,Cr:YSGG laser (wavelength: 2780 nm; output: 0.25 W; duration: 30 s)

Details: in the Er,Cr:YSGG laser group, sensitive teeth were irradiated at 2780 nm with Er,Cr:YSGG laser
(Waterlase MD, Biolase Technology, Irvine, CA, USA) in the hard tissue mode with the MZ6 sapphire tip
(600 um diameter, 6 mm length) using non-contact mode at an energy level of 0.25 W, repetition rate
of 20 pulses/s and pulse duration of 140 us, 0% water and 10% air. Treatment time was 60 s for GaAlAs
laser and 30 s for Er,Cr:YSGG laser by scanning the cervical part in an overlapping pattern
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Yilmaz 2011a (Continued)

Group 3: no treatment

Outcomes

Responses to air blast stimuli (VAS) at baseline, and immediately, 1 week, 1 month, 3 months after in-
tervention

Notes

Baseline characteristics: the vitality of all experimental teeth was controlled at the beginning and end
of the trial by means of an electric pulp tester (Digitest, Parkel, NY, USA). For 4 weeks before treatment,
all patients were enrolled in an oral hygiene programme and received oral hygiene instructions on 2 ap-
pointments as well as professional tooth cleaning according to individual needs. Prior to the applica-
tion of lasers in all groups,dentine hypersensitivity was assessed by an evaporative stimulus. A strong
air blast from a dental syringe was directed to the exposed cervical area for 3 s at a distance of 1 cm and
at right angle to the buccal site of the assigned teeth, whilst adjacent teeth were isolated with cotton
rolls. Air stimulus time was controlled by a chronometer and the distance was measured by a UNC-15
periodontal probe (Hu-Friedy, Chicago, IL, USA). Patients were asked to record their overall sensitivi-

ty by marking a point on a 10 cm VAS, anchored at each end by the phrases 'no pain' and 'unbearable
pain'. All stimuli were given by 1 operator in the same dental chair with the same equipment yielding
similar air pressure (55 to 60 psi) and air temperature (21 to 22¢) each time

Sample size calculation: quote: "A minimum clinically significant difference in VAS scores of 0.6 was
determined from the available literature on DH. The power analysis was conducted based on this min-
imum clinically significant difference in VAS scores, using alpha at level 0.05, at 80% power and a o of
1.16. On the basis of these data, the number of patients required to be enrolled to conduct this study
was calculated as 40"

Source of funding: not mentioned in the study

Ethics approval: quote: "Study protocol and related consent forms were approved by our Institutional
Review Board"

Informed consent: quote: "After having received oral and written information about the intention and
the design of the study, and having signed the informed consent form, the subjects were included in
the study"

Adverse events: none

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "In this split-month study, for each patient, selected teeth were ran-

tion (selection bias) domly assigned to Er, Cr:YSGG laser group, GaAlAs diode laser group or control
group by the lottery method"
Comment: adequate

Allocation concealment Low risk Author's reply: "Sealed, opaque, sequentially numbered, identical envelopes"

(selection bias) Comment: probably done

Blinding of participants High risk Lack of placebos might lead to performance bias

and personnel (perfor-

mance bias) Comment: the patients are likely be aware of the treatment received in each

All outcomes site due to the differences in perception (lasers versus no treatment).The out-
come is likely to be influenced by incomplete blinding

Blinding of outcome as- High risk Lack of blinding of participants can lead to high risk for detection bias when

sessment (detection bias) reporting pain level

All outcomes
Quote: "The effectiveness of all treatments was assessed at four examination
periods; immediately, at 1 week, 1 and 3 months after treatment by one exam-
iner who was not aware of the type of treatment applied"
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Incomplete outcome data  Low risk No loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)

Other bias Low risk No other sources of bias were identified

Source of funding was not mentioned in the study

Yilmaz 2011b

Study characteristics

Methods

Study type: RCT (split-mouth, 2 groups)
Duration of trial: between January and September 2009

Duration of follow-up: 3 months

Participants

Setting: Department of Periodontology, Near East University, Turkey
Inclusion criteria: at least 1 or more (maximum 4) contra-lateral pairs of hypersensitive teeth

Exclusion criteria: carious lesions on the selected or neighboring teeth, restorations, active periodon-
tal diseases and more than 3 mm gingival recession on the selected teeth, any professional desensitiz-
ing therapy during the last 6 months, use of desensitizing toothpaste in the last 3 months, having any
systemic diseases, being under analgesics/anti-inflammatory drugs at the time of the study, pregnancy
and smoking

Total number: 42 participants with 146 teeth enrolled and completed
Age range: 18 to 64 years (author's reply) (mean age: 33.8 years)

Sex (M/F): 18/24

Interventions

Group 1: Er,Cr:YSGG laser (wavelength: 2780 nm; output: 0.25 W; duration: 30 s)

Details: for each subject, selected teeth were randomly assigned to the test or the control group by the
toss method, and then, half of the sensitive teeth were irradiated with Er,Cr:YSGG laser (Waterlase MD,
Biolase, Irvine, CA, USA) on hard tissue mode with a mz6 sapphire tip using non-contact mode at an en-
ergy level of 0.25 W and a repetition rate of 20 kHz, 0% water and 10% air. The treatment time was 30 s
per surface by scanning the cervical part of the tooth

Group 2: placebo laser
Details: in the placebo group, the same Er,Cr:YSGG laser without laser emission was used

(If any subjects had more than 1 pair, all teeth on the same side received the same treatment. All active
and placebo treatments were performed only at the 1st visit, by the same clinician)

Outcomes Responses to air blast stimuli (VAS) at baseline, and immediately, 1 week, 1 month, 3 months after in-
tervention
Notes Baseline characteristics:
1. the vitality of all experimental teeth was examined at the beginning and end of the trial by an elec-
tric pulp tester (Digitest, Parkel, NY, USA). Each subject received a professional prophylaxis before study
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and was given oral hygiene instructions at 2 separate appointments during the 4-week pre-treatment
period;

2. the degree of sensitivity to an evaporative stimulus was determined qualitatively by means of an air
blast for 3 s at a distance of approximately 1 cm and at right angle to the buccal site of the assigned
teeth, while adjacent teeth were isolated with cotton rolls to prevent false-positive results. Air stimulus
time was controlled by chronometer and the distance was measured by a periodontal probe (UNC-15,
Hu-Friedy, Chicago, IL, USA). Patients were asked to record their overall sensitivity by marking a point
on a 10 cm VAS, which was marked 'no pain' on the left end and 'unbearable pain' on the right end. All
stimuli were given by 1 operator at the same dental chair with the same equipment yielding similar air
pressure (55 to 60 psi) and temperature (21 to 22T) each time. A calibration session was performed

to determine intra-examiner consistency. 7 subjects were included for this session and measurements
were repeated within 30 minutes. Calibration for plaque index (PI) evaluation was performed with a pe-
riodontal probe (UNC-15, Hu-Friedy) by repeating measurements at mesial and distal half of the tooth
surface adjacent to the gingival margin

Sample size calculation: quote: "A minimum clinically significant difference in VAS scores of 0.6 was
determined from available literature on DH. The power analysis was conducted based on this minimum
clinically significant difference in VAS scores, using alpha at level 0.05, at 80% power and a o of 1.16. On
the basis of these data, the number of patient required to be enrolled to conduct this study has been
calculated as 40"

Funding source: the study was self-funded by the authors and their institution

Ethics approval: quote: "Study protocol and related consent forms were approved by the Institutional
Review Board of Near East University (protocol ID#27.3.3.a)"

Informed consent: quote: "Following verbal information about the treatment plan, possible discom-
forts and potential risks, the subjects who signed the informed consent form were included in the
study"

Adverse events: none

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "For each subject, selected teeth were randomly assigned to the test or
tion (selection bias) the control group by the toss method"
Comment: adequate
Allocation concealment Unclear risk Insufficient information provided
(selection bias)
Blinding of participants Low risk Due to use of placebo laser, the study might be free of performance bias
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "DH was assessed with VAS and Pl scores were recorded at four exam-
sessment (detection bias) ination periods; immediately, at 1 week, 1 and 3 months after treatment by
All outcomes a single calibrated examiner who was not aware of the type of treatment ap-
plied"
Comment: adequate
Incomplete outcome data  Low risk No loss to follow-up
(attrition bias)
All outcomes
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Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)

Other bias Low risk The study appears to be free of other bias

Yilmaz 2011c

Study characteristics

Methods Study type: RCT (split-mouth, 4 groups)
Duration of trial: not mentioned in the study
Duration of follow-up: 6 months

Participants Setting: Department of Periodontology, Near East University, Turkey
Inclusion criteria: patients had to have followed the periodontal maintenance program for > 1 year.
They would have been initially diagnosed with chronic periodontitis or gingivitis with gingival reces-
sion (maximum 3 mm). The subjects had to have 4 or more hypersensitive teeth at different quadrants
Exclusion criteria: criteria for exclusion from the study were carious lesions on the selected or neigh-
boring teeth, defective restorations, any professional desensitizing therapy on the selected teeth
during the last 6 months, use of desensitizing toothpaste in the last 3 months, taking analgesics/an-
ti-inflammatory drugs at the time of the study, pregnancy, and smoking
Total number: 48 participants with 244 teeth enrolled and completed
Age range: 18 to 58 years (mean age: 41 years)
Sex (M/F): 22/26

Interventions Group 1: GaAlAs laser
Details: low-level laser therapy was performed with GaAlAs diode laser (LaserSmile, Biolase Technolo-
gy, Irvine, CA) with continuous emission (810 nm) on non-contact mode (2 mm from the surface). The
laser device was used with the following parameters: output power of 500 mW, irradiation time of 60 s,
and 3.5 cm? area of active tip resulting in an energy density of 8.5 J/cm?
Group 2: placebo laser
Details: in the placebo laser group, the same GaAlAs laser without laser emission was used. GaAlAs
laser was applied by scanning the cervical part in an overlapping pattern
Group 3: NaF varnish
Details: in the NaF varnish group (Voco, Cuxhaven, Germany), the light yellow varnish was applied with
a disposable brush at the cervical region of both the buccal and lingual surfaces strictly, ensuring dry
tooth surface by isolation with cotton rolls and an air syringe. The patients were instructed not to eat/
drink or brush their teeth for 1 hour following the varnish application, as suggested by the manufactur-
er
Group 4: placebo NaF varnish
Details: in the placebo NaF varnish group, the same treatment procedures were performed with a
saline solution that was in dark brown bottle like the NaF varnish bottle

Outcomes Responses to air blast stimuli (VAS) at baseline, and immediately after, 1 week, 1 month, 3 months, 6
months after intervention
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Notes Baseline characteristics: the vitality of all experimental teeth was controlled at the beginning and end
of the trial by means of an electric pulp tester (Digitest, Parkel, NY). Prior to the application of laser and
NaF varnish, dentine hypersensitivity was assessed by an evaporative stimulus. A cold air blast from a
dental syringe was directed to the exposed cervical area for 3 s at a distance of 1 cm and at a right an-
gle to the buccal site of the assigned teeth, while the adjacent teeth were isolated with cotton rolls.
Patients were asked to record their overall sensitivity by marking a point on a 10 cm VAS, anchored at
each end by the phrases ‘no pain’ and ‘unbearable pain.’ After all stimuli, a separate sheet of paper con-
taining the printed VAS was given to the patient so that patients could not be influenced by the pre-
vious results. Data from the VAS were recorded by measuring the distance between 0 point and the
sign marked by the patient in millimeters on the 10-cm line. Only patients with baseline VAS scores > 4
were included in the study. All stimuli were given by 1 operator on the same dental chair with the same
equipment yielding similar air (55 to 60 y) and temperature (21 to 22¢) each time
Sample size calculation: quote: "A minimum clinically significant difference in VAS scores of 0.6 was
determined from a previous study on DH. The power analysis was done based on this minimum clini-
cally significant difference in VAS scores, using a at level 0.05, at 80% power, and a ¢ of 1.12. According
to these data, the number of patients required to be involved to conduct this study was calculated as
40"
Source of funding: not mentioned in the study
Ethics approval: quote: "Study protocol and related consent forms were approved by Institutional Re-
view Board of Near East University"
Informed consent: quote: "After having received oral and written information about the intention and
design of the study, and having signed the informed consent form, the subjects were included in the
study"
Adverse events: none. Quote: "No complications such as detrimental pulpal effects or allergic reac-
tions were observed"
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "In this split-mouth study for each patient, selected teeth were ran-
tion (selection bias) domly assigned to the GaAlAs laser group, placebo laser group, NaF varnish
group, and the placebo NaF varnish group by lottery method"
Comment: probably done
Allocation concealment Unclear risk Insufficient information provided
(selection bias)
Blinding of participants Low risk Use of placebos might reduce performance bias
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "DH was assessed with VAS; immediately, at 1 week, and at 1, 3,and 6
sessment (detection bias) months after treatments by a single examiner who was not aware of the type
All outcomes of treatment applied"
Comment: adequate
Incomplete outcome data  Low risk No loss to follow-up
(attrition bias)
All outcomes
Selective reporting (re- Low risk Allintended outcomes were reported in the study
porting bias)
Laser therapy for dentinal hypersensitivity (Review) 68

Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Yilmaz 2011c (Continued)

Other bias Low risk No other sources of bias were identified

Source of funding was not mentioned in the study

Yilmaz 2014

Study characteristics

Methods Study type: RCT (split-mouth design, 3 groups)
Duration of trial: not mentioned
Duration of follow-up: immediately after treatment

Participants Inclusion criteria: patients with 3 sensitive teeth with VAS score of at least 4, Miller Class Il mobility
and were indicated to extraction
Exclusion criteria: patients with carious lesions in selected or neighboring teeth, defective restoration;
patients who had undergone professional desensitizing therapy during the previous 6 months or using
desensitizing toothpaste in last 3 months; patients being under analgesics/anti-inflammatory drugs at
time of study, pregnancy or smoking
Total number: 20 participants with 60 teeth
Age range: 18 to 60 years
Sex (M/F): 8/12

Interventions Group 1: Er,Cr:YSGG laser (025 W, 44 J/cm?2)
Group 2: Er,Cr:YSGG laser (05 W, 89 J/cm2)
Details: 2780 nm wavelength Er,Cr:YSGG laser was applied 30 s to Groups 1 and 2 in the hard tissue
mode with the MZ6 tip (600 mm diameter, 6 mm length) using non-contact mode at repetition rate of
20 pulses s1 and pulse duration of 140 ms, 0% water and 10% air
Group 3: same Er,Cr:YSGG laser without laser emission was used

Outcomes Responses to evaporative stimuli (air blast) (VAS) was assessed immediately after treatment

Notes Baseline characteristics: each patient evaluated the perception of discomfort after the application
of an air blast for 3 s at a distance of approximately 1 cm and at right angle to the buccal site of the as-
signed teeth. The adjacent teeth were isolated with cotton rolls to prevent false-positive results; all
stimuli were given by 1 operator in the same dental chair with the same equipment yielding similar air
pressure (55 to 60 psi) and air temperature (21 to 22 °C) each time; after the stimulus, the patient was
asked to record their overall sensitivity on a VAS
Sample size calculation: the power analysis was conducted based on this minimum clinically signifi-
cant difference in VAS scores, using alpha at level 005, at 80% power and a r of 07
Source of funding: this research was carried out without funding
Ethics approval: quote: "Study protocol and related consent forms were approved by the Institutional
Review Board and Ethics committee of Near East University"
Informed consent: quote: "Following verbal information about the treatment plan, possible discom-
forts and potential risks, the subjects who signed the informed consent form were included in the
study"
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Adverse events: none

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Lottery method was used

tion (selection bias)
Quote: "A unique number attended to the each treatment method and these
numbers were put in a bowl, mixed"

Allocation concealment Low risk Quote: "A unique number attended to the each treatment method and these

(selection bias) numbers were put in a bowl, mixed and then, without looking, the researcher
selected numbers for each tooth"

Blinding of participants Low risk Quote: "The patients did not know what kind of therapy each tooth was receiv-

and personnel (perfor- ing"

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The effectiveness of all treatments was assessed at immediately after

sessment (detection bias) treatment by one calibrated examiner who was not aware of the type of treat-

All outcomes ment applied"

Incomplete outcome data  Low risk No loss to follow-up

(attrition bias)

All outcomes

Selective reporting (re- Low risk All intended outcomes were reported in study

porting bias)

Other bias Low risk No other sources of bias were identified

Sample size calculation, source of funding and ethics approval were men-
tioned in the study

CPP-ACPF =casein phosphopeptide amorphous calcium phosphate; CSP = calcium sodium phosphosilicate; DH=dentinal hypersensitivity;
Er,Cr:YSGG = erbium,chromium:yttrium-scandium-gallium-garnet; GaAlAs = gallium-aluminum-arsenide; J = Joules; LLLT = low-level laser
therapy; M/F = male/female; mW =milliwatt; NaF = sodium fluoride; n-CAP = nano-carbonate apatite; Nd:YAG = neodymium-doped:yttrium-
aluminum-garnet; nHAP = nano-hydroxyapatite; nm = nanometer; PBM = photobiomodulation; RCT = randomized controlled trial; s =
second; SD = standard deviation; VAS = visual analogue scale; VRS = verbal rating score.

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Aranha 2009

Incomplete outcome data

Aranha 2012

Inappropriate randomization; no mention of participants' age range

Birang 2007

Inappropriate randomization; no mention of participants' age range

Brugnera 1999

Not an RCT (He:Ne laser versus AsGaAl lasers)

Brugnera 2003

Not an RCT (diode laser)
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Chang 1999 Outcomes not quantitatively measured
Chebel 2018 Comparison with in-office chemical agent

Ciaramicoli 2003

Not an RCT (Nd:YAG laser versus no treatment)

Corona 2003

Not an RCT (GaAlAs laser versus sodium fluoride varnish)

Dantas 2016

Incomplete outcome data; no mention of participants' age range

De Lima Suares 2016

Comparison with in-office chemical agent

Dilsiz 2009 Not an RCT (Nd:YAG laser versus diode laser)
Dilsiz 2010a Not an RCT (Er:YAG laser, Nd:YAG laser versus GaAlAs laser)
Dilsiz2010b Desensitizer toothpaste versus diode laser + desensitizer toothpaste

Femiano 2013

Comparison with in-office chemical agent

Gelskey 1993

He:Ne laser versus He:Ne laser + Nd:YAG laser

Guo 2019 Comparison with in-office chemical agent

Hashim 2014 No non-laser intervention arm involved in the study

He 2004 Outcomes not quantitatively measured

Hotta 2006 Laser versus laser + occlusal splint

Hu 2004 Not an RCT (Nd:YAG laser versus sodium fluoride gel)

Ipci 2009 They scored according to the modified criteria proposed by Uchida et al (4 degrees of sensitivity)
and not using VAS

Kara 2009 Comparison with in-office chemical agent

Kong 2004 Outcomes not quantitatively measured

Kripal 2019 No mention of participants' age range

Kumar 2005 Not an RCT (Nd:YAG laser versus sodium fluoride varnish)

Ladalardo 2002

Not an RCT (830 nm GaAlAs laser versus 660 nm GaAlAs laser)

Lan 1996 Incomplete outcome data

Lan 1999 In vitro study (Nd:YAG laser and sodium fluoride varnish)

Li2001 Outcomes not quantitatively measured

Lima 2017 They used a score =5 on a numerical rating scale (NRS) not VAS

Liu 1994 Semiconductor laser versus semiconductor laser + sodium fluoride varnish
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Liu 2004 Incomplete outcome data

Lizarelli 2015 Age of patients not specified

Lopes 2013 Comparison with in-office chemical agent
Lopes 2015 Comparison with in-office chemical agent
Lopes 2017 Comparison with in-office chemical agent
Ma 2004 Outcomes not quantitatively measured

Moosavi 2016

Hypersensitivity induced by bleaching and not spontaneous

Moritz 1996 Stannous fluoride gel versus CO, laser + stannous fluoride gel

Moura 2019 Comparison with in-office chemical agent

Oberhofer 2008 Not an RCT (Er:YAG laser versus sodium fluoride gel)

Osmari 2018 Comparison with in-office chemical agent

Ozlem 2018 They used Yeaple probe scores ( electronic pressure sensitive probe ) not VAS
Pandey 2017 Only mean age provided. Minimum age not specified

Pesevska 2010

Not an RCT (diode laser versus fluoride)

Pourshahidi 2019

No intervention group. Both study groups are laser

Praveen 2018

Comparison with in-office chemical agent

Raichur 2012

Comparison with in-office chemical agent

Renton-Harper 1992

Not an RCT

Schwarz 2002

Used an arbitrary pain scale in 4 degrees not VAS

Sgolastra 2013

This is a meta-analysis

Shintome 2007

Nd:YAG laser versus Er:YAG laser

Sicilia 2009

They used verbal rating scale (VRS) not VAS

Tabatabaei 2018

Not an RCT

Tabibzadeh 2018

No intervention group. Both study groups are laser (low versus high level)

Tailor 2014

They used a score =5 on a numerical rating scale (NRS) not VAS

Talesara 2014

Inappropriate randomization

Tengrungsun 2008

Not an RCT (GaAlAs laser versus dentine bonding agent)

Tocarruncho 2018

Use of in-office chemical agent as comparison
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Wang 1991 Not an RCT (Nd:YAG laser versus NaF)
Wang 2004 Outcomes not quantitatively measured
Wang 2005 Outcomes not quantitatively measured
Wang 2006 Outcomes not quantitatively measured
Wang 2012 Comparison with in-office chemical agent
Xiong 2010 Outcomes not quantitatively measured
Xu 2002 Outcomes not quantitatively measured
Yadav 2019 Used verbal rating scale (VRS) not VAS

Yamaguchi 1990

Outcomes not quantitatively measured

Yonaga 1999

Various methods using Nd:YAG laser

Yu 1996 Outcomes not quantitatively measured
Yu 2014 No control group

Zhao 2003 Outcomes not quantitatively measured
Zhao 2008 Quasi-RCT

AsGaAl = arsenate-gallium-aluminum; Er:YAG = erbium:yttrium-aluminum-garnet; GaAlAs = gallium-aluminum-arsenide; He:Ne =
helium:neon laser; Nd:YAG = neodymium-doped:yttrium-aluminum-garnet; nm = nanometer; RCT = randomized controlled trial; VAS =

visual analogue scale.

Characteristics of ongoing studies [ordered by study ID]

ChiCTR-INR-16010245

Study name Clinical outcomes research of the effect of Er:YAG in treating abrasion caused dentin hypersensitivi-
ty: a randomized controlled study
Methods Parallel RCT

Participants

Inclusion criteria:

1. patients must have subjective symptom of dentine hypersensitivity caused by abrasion, and the
study teeth must be filling free and restoration free;

2. patients must not have used desensitizing toothpaste within the past 3 months, undergone de-
sensitization treatment with desensitizer within the past 1 year, or undergone the desensitization
treatment with laser;

3. there must be no caries, crack or other factors which might impact therapy to the study teeth. No
other dental therapy except for desensitization to the study teeth;

4. patients must be able to read and understand the consent form and be willing to sign it

Exclusion criteria:
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1. teeth that have be treated with periodontal surgery within the past 6 months or scaling/root
planning within the past 3 months;

2. patients have the contraindications with the laser treatment;

3. patients are not able to independently or accurately describe their self-subjective feeling;
4. patients suffer from the chronic diseases or pain;

5. patients suffer from serious physical or mental diseases;

6. patients have undergone other clinical trial;

7. patients have history of drug and alcohol addiction;

8. patients are currently being treated with drugs which may influence the sensory nerve or the
dental disease

Interventions

Group 1: Gluma desensitizer

Group 2: Er:YAG

Outcomes

VAS, immediately after, 1 week after, 1 month after, 3 months after, 6 months after, and 1 year after
air stimulus, slight pressure stimulus and cold stimulus

Starting date

Contact information

cyj1229@fmmu.edu.cn

Notes

ChiCTR-INR-17013452

Study name

Non-invasive optical therapy for dentin hypersensitivity

Methods

Parallel RCT

Participants

Sample size: 120

Age: 35 to 65 years

Interventions

Group 1: control group
Group 2: laser 532 nm

Group 3: Gluma desensitizer

Outcomes

Dental pulp electrical activity test; cold test; remaining dentine thickness

Starting date

1 December 2017

Contact information

youngl3doctor@163.com

Notes
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CTRI/2017/05/008547

Study name Use of diode laser and calcium sodium phosphosilicate for the treatment of dentinal hypersensitiv-
ity of tooth - a short-term randomized clinical trial

Methods Parallel RCT

Participants Total sample size: 45

Age: 25 to 60 years

Interventions Group 1: diode laser
Group 2: diode laser + calcium sodium phosphosilicate

Group 3: calcium sodium phosphosilicate

Outcomes Numerical Rating Scale (NRS); baseline and 3 days after treatment (short term)
Starting date 11 January 2016
Contact information Aratrika Mukherjee, draratrika@gmail.com
Notes -
CTRI/2017/10/010085
Study name Effects of Laser with herbal and chemical toothpastes in the management of dental hypersensitivi-
ty
Methods Parallel RCT
Participants Total sample size: 180

Age: 20 to 72 years

Inclusion criteria: systemically healthy patient; ability and willingness to comply with all study re-
quirements and written consent; teeth should present dentinal hypersensitivity at least in 2 quad-
rants

Exclusion criteria: smokers, tobacco chewers and alcoholics; pregnant and nursing women; cari-
ous exposed teeth, root caries; physical and mental disabilities which will interfere with the main-
tenance

Interventions Group 1: Nd:YAG laser
Group 2: nanocrystalline hydroxyapatite (Aclaim toothpaste)

Group 3: herbal toothpaste (HIORA K)

Outcomes Reduction of dentine hypersensitivity after 1 week and 6 months. No scale reported
Starting date 8 August 2016
Contact information Dr Rakesh Kumar Yadav, rakeshanital0@yahoo.in
Notes -
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CTRI/2018/02/012031
Study name Comparative evaluation of the efficacy of Gluma desensitizer and diode laser in the treatment of
dentinal hypersensitivity in chronic periodontitis patients - A single-blinded split-mouth study
Methods RCT

Participants

Total sample size: 20

Age: 25 to 65 years

Inclusion criteria:

1. patients in systemic health;

2. patients with chronic periodontitis;
3. patients with good oral hygiene;

4. patients with clinically demonstrable dentinal hypersensitivity teeth, specifically canines and
premolars, which were reliable in their response to test measurements

Exclusion criteria:

1. patients who had undergone previous professional desensitizing treatment or had used over-
the-counter desensitizing products in the past 6 months;

2. those with chronic use of anti-inflammatory, analgesic, or psychotropic drugs;
3. pregnant and lactating females;
4. patients presenting allergies and idiosyncratic responses to product ingredients;

5. systematic conditions that are etiologic factors or predisposing for dentinal hypersensitivity, ex-
cessive dietary or environmental exposure to acids;

6. patients who underwent periodontal surgery in the past 6 months

Interventions

Group 1: Gluma desensitizer

Group 2: diode laser

Outcomes

Numerical Rating Scale (NRS) in response to tactile and air blast stimuli at 30, 60, and 90 days after
intervention

Starting date

1 March 2018

Contact information

Amitha Sathish, amithasathishll@gmail.com

Notes -

IRCT201104104877N5
Study name Comparative efficacy of gel and laser for treatment of dentine hypersensitivity
Methods Unclear, probably RCT

Participants

Inclusion criteria: having dentine hypersensitivity for more than 1 month; not using other hyper-
sensitivity methods such as toothpastes or tubules sealers
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Exclusion criteria: pregnancy; non-vital teeth; cracked teeth; deep restorations, crown and abut-
ments

Interventions

Group 1: use of Sensikin gel, 3 times a day for 1 week
Group 2: use of Nd:YAG laser (1 W, 10 Hz, 60 s, twice)

Group 3: with laser device while it was off as placebo

Outcomes Unclear
Starting date Unclear
Contact information Unclear
Notes -
IRCT201105316664N1
Study name Comparative of effect of sodium fluoride varnish and Nd: YAG laser and their combative use on
dentine hypersensitivity treatment
Methods Unclear, probably RCT

Participants

Inclusion criteria: each patient had at least 4 hypersensitive teeth; having dentine hypersensitivity
more than 6 months; not using other hypersensitivity methods

Exclusion criteria: non-vital teeth; gingivitis; having calculus; decayed teeth

Interventions

Group 1: control group: did not receive any treatment
Group 2: treated with 5% sodium fluoride varnish (a Durashield company product)
Group 3: received Nd:YAG laser (1 W, 20 Hz, 120 s)

Group 4: Nd:YAG laser (1 W, 20 Hz, 120 s) + 5% sodium fluoride varnish

Outcomes Unclear
Starting date Unclear
Contact information Unclear
Notes -
IRCT2015102624715N1
Study name Efficacy of 940 nm diode laser on the treatment of dentin hypersensitivity in periodontal mainte-
nance patients
Methods RCT, split-mouth design
Sample size: 45 teeth
Study duration: 30 days
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Participants Age: 22 to 57 years

Inclusion criteria: individuals who have passed 1st phase of periodontal treatments and have den-
tine hypersensitivity in teeth with no caries, fracture; any clear tooth crack, fillings and periapical
lesion, which will respond to both air and tactile stimuli application tests

Exclusion criteria: individuals with systemic diseases; allergy to materials used in the study; smok-
ers; individuals with active periodontal diseases; pregnant and lactating women; patients who
have received treatments related to increased tooth sensitivity; teeth with occlusal overload and
recent occlusal re-adjustment therapy

Interventions Group 1: control group: placebo
Group 2: potassium fluoride gel 2%
Group 3: laser diode of 940 wavelength

Group 4: laser + potassium fluoride gel 2%

Outcomes Sensitivity to air and tactile stimulation using VAS score
Starting date 11 January 2016
Contact information Tahere Pourseyedian, th.1362@yahoo.com
Notes -
IRCT2016111230858N1
Study name Clinical trial of comparison between Nd:YAG laser and propolis in treatment of dental sensitivity in

patients with dentin hypersensitivity

Methods Double-blinded, parallel RCT

Participants Sample size: 25

Inclusion criteria: having at least 2 hypersensitive teeth in 2 sides of mouth (1 right and 1 left); age
of = 18 years; vitality of examined teeth; no carious lesions; fractures or cracks and restorations in
examined teeth

Exclusion criteria: patient absent in follow-up appointments; systemic diseases; pregnancy; pe-
riodontal surgery within last 3 months; orthodontic treatment in that same course; desensitizing
therapy within last 1 month; existing of pulpitis and crown in examined teeth

Interventions Group 1: laser radiation in cervical area of sensitive teeth in 3 sessions with 1 week intervals.
Nd:YAG laser with 1064 nm wavelength, 1 W power, 10 Hz frequency, short pulse mode, 300 um
fiber tip was used for a time of 60 s on each tooth

Group 2: 40% propolis gel applying in cervical area of sensitive teeth in 3 sessions with 1 week in-
terval

Outcomes VAS score before treatment and immediately after, 1 week after, 2 weeks after, 1 month after, and
finally 3 months after treatment

Starting date -

Contact information marasti68@yahoo.com; dr.rasti68@gmail.com
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Notes -
IRCT201707269014N176
Study name Comparison of the effect of Nd:YAG laser, diode laser and CPP/ACP on treatment of patient with
dentin hypersensitivity: a randomized clinical trial
Methods RCT
Participants 7 patients with 8 teeth each
Age: 18 to 65 years
Inclusion criteria: age of 18 to 65 years; dentine hypersensitivity; suitable plaque index with no
pocket
Exclusion criteria: pregnancy or breastfeeding; systemic disease; periodontal surgery during the
last 6 months; whitening treatment of teeth in the last 6 months; using antihypersensitivity and an-
ti-inflammatory mouthwash or toothpaste during the last 72 hours; using antidepressive drugs; us-
ing orthodontic devices; the presence of fractures, cracks, decay and deep repair in the teeth and
adjacent teeth
Interventions Group 1: Nd:YAG laser
Group 2: diode laser
Group 3: casein phosphopeptide phosphate calcium amorphic gel
Group 4: no treatment
Outcomes VAS after 1 hour
Starting date 31 October 2016
Contact information Jalal Poorolajal, poorolajal@umsha.ac.ir
Notes No blinding of participants or examiners
NCT02931734
Study name Assessment of different protocols for cervical dentin hypersensitivity treatment (CDH)
Methods Double-blinded, parallel RCT
Participants Sample size: not mentioned
Inclusion criteria: presence of dentine exposure lesions with clinical diagnosis of moderate or se-
vere tooth sensitivity;
good oral hygiene
Exclusion criteria: cavities; presence of periodontal disease and/or parafunctional habits; cracks or
enamel fractures; extensive or unsatisfactory restorations; recent restorations involving the labial
surface; dentures; orthodontics
Interventions - Group 1: active comparator: resin modified glass ionomer (RMGI)
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Resin modified glass ionomer; an application every 48 hours; 4 sessions

- Group 2: active comparator: potassium nitrate 2% (KF)

Potassium nitrate and sodium fluoride 2%; an application every 48 hours; 4 sessions
- Group 3: active comparator: low-level laser therapy - GaAlAs (LLLT)

Low level laser therapy - GaAlAs; an application every 48 hours; 4 sessions

- Group 4: active comparator: RMGI and KF

Resin modified glass ionomer and potassium nitrate and sodium fluoride 2%; an application of the
2 associated products, every 48 hours; 4 sessions

- Group 5: active comparator: RMGI and LLLT

Resin modified glass ionomer and low-level laser therapy - GaAlAs; an application of the 2 associat-
ed products, every 48 hours; 4 sessions

- Group 6: active comparator: KF and LLLT

Potassium nitrate and sodium fluoride 2% and low-level laser therapy - GaAlAs; an application of
the 2 associated products, every 48 hours; 4 sessions

- Group 7: active Comparator: RMGI, KF, LLLT

Resin modified glass ionomer, potassium nitrate and sodium fluoride 2%, and low-level laser thera-
py - GaAlAs; an application of the 3 associated products, every 48 hours; 4 sessions

Outcomes

Level of cervical dentine hypersensitivity, measured by VAS (time frame: 24 weeks)

Starting date

Contact information

Notes -
NCT03237793
Study name Treatment of hypersensitivity using diode laser and desensitising agent on fluorosed and non-fluo-
rosed teeth
Methods Parallel RCT

Participants

Sample size: 90 patients
Age: 18 to 60 years

Inclusion criteria: patients with a positive response for hypersensitivity testing (i.e. cold water test-
ing using ice cold water, air blow test, electric tactile stimulation test); patients presenting with
non-carious cervical lesions in the enamel; fluorosed teeth wherein fluorotic enamel staining con-
firmed by clinical examination, healthy non-fluorosed teeth, which was confirmed by clinical exam-
ination

Exclusion criteria: patients undergoing any form of restorative endodontic, orthodontic treatment
or crown restorations; local defects including caries and fractures; presence of any systemic dis-
eases; acute pain conditions (like apical periodontitis, periapical abscess); presence of periodon-
tal disease or a history of periodontal treatment in last 6 months; usage of desensitizing toothpaste
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or mouthrinse in the last 4 weeks; patients allergic to ingredients used in the study product; teeth
with intrinsic stains caused by other reasons

Interventions Group 1: desensitizing agent (potassium nitrate)
Group 2: diode laser

Group 3: desensitizing agent + diode laser

Outcomes Response to air blast stimulus, ice cold water and electrical tactile sensitivity after 30 minutes
Starting date July 2014
Contact information Rashmi Paramashivaiah, Krishnadevaraya College of Dental Sciences & Hospital, India
Notes -
NCT03553290
Study name Therapeutic evaluation of lower-level laser for treating dentinal hypersensitivity
Methods RCT (double-blinded, split-mouth design)
Participants 80 adults

Age range not mentioned

Interventions Group 1: control group: only debridement

Group 2: low level laser therapy

Outcomes VAS, pocket depth, clinical attachment level, gingival recession
Starting date 10 August 2017
Contact information changpc@ntu.edu.tw
Notes -
NCT03750851
Study name CPP-ACPF and low level laser therapy effect on symptomatology and quality of life of people with

dentin hypersensitivity: a clinical, randomized, double-blind study

Methods Placebo-controlled RCT

Participants 45 participants

Age range: 18 to 50 years

Interventions Group 1: placebo
Group 2: CPP/ACP

Group 3: AsGaAl laser (808 nm)

Laser therapy for dentinal hypersensitivity (Review) 81
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

NCT03750851 (Continued)

Group 4: laser + CPP/ACP

Outcomes VAS; quality of life change (questionnaire)
Starting date 11 June 2018
Contact information Cecy M Silva (contact details not mentioned)
Notes -

RBR-235jts
Study name Dental sensitivity: prevalence and treatment
Methods Parallel, prospective, double-blinded, 4-arm, RCT

This project is subdivided into 4 studies: the Ortol and Periol studies are observational studies;
the Orto2 and Perio2 studies are clinical researches. All interventions consist of topical application
of substances for treatment of cervical dentine hypersensitivity

Participants Inclusion criteria:

- Orto2 study: patients older than 18 years; completed corrective orthodontic treatment; perma-
nent dentition erupted prior to orthodontic treatment; agree to participate; good general health;
clinically diagnosed dentine hypersensitivity

- Perio2 study: patients older than 18 years; completed non-surgical periodontal treatment; agree
to participate; good general health; clinically diagnosed dentine hypersensitivity

Exclusion criteria:

- Orto2 study: in orthodontic retreatment; use of anti-inflammatory, analgesic and/or psychiatric
medications (chronic or up to 72 hours prior to clinical evaluations); pregnant or lactating women;
carious lesions; endodontic treatment; pulp and/or periapical lesion; in treatment for dentine
hypersensitivity; who underwent periodontal surgery in the last 3 months; restored in the last 3
months; fixed or removable prosthetic abutments; with prosthetic crowns; extensively restored;
restorations covering the cervical region and/or regions that interfere with the assessment of den-
tine hypersensitivity; allergic to the components of the formulations that will be used

- Perio2 study: use of anti-inflammatory, analgesic and/or psychiatric medications (chronic or up
to 72 hours prior to clinical evaluations); pregnant or lactating women; carious lesions; endodontic
treatment; pulp and/or periapical lesion; in treatment for dentine hypersensitivity; who underwent
periodontal surgery in the last 3 months; restored in the last 3 months; fixed or removable pros-
thetic abutments; with prosthetic crowns; extensively restored; restorations covering the cervical
region and/or regions that interfere with the assessment of dentine hypersensitivity; allergic to the
components of the formulations that will be used

Interventions The groups of interventions of Orto2 and Perio2 studies are:

Group 1: placebo group (PL): 26 individuals in each trial; application of nitrocellulose varnish and
LED light in the buccal cervical region in 3 points (1 mesial point, 1 midpoint, and 1 distal point)
perpendicular to the long axis of the tooth, each application will last 30 s

Group 2: potassium oxalate (OX) group: 26 individuals in each trial; application of potassium ox-
alate and LED light in the buccal cervical region in 3 points (1 mesial point, 1 midpoint, and 1 distal
point) perpendicular to the long axis of the tooth, each application will last 30 s

Group 3: laser group (LA): 26 individuals in each trial; application of nitrocellulose varnish and low-
power laser semiconductor diode GaAlAs and InGaAlIP in the buccal cervical region in 3 points (1
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mesial point, 1 midpoint, and 1 distal point) perpendicular to the long axis of the tooth, each appli-
cation will last 30 s

Group 4: bioglass group (BV): 26 individuals in each trial; application of experimental bioglass con-
taining K and Sr in vehicle of nitrocellulose varnish and LED light in the buccal cervical region in 3
points (1 mesial point, 1 midpoint, and 1 distal point) perpendicular to the long axis of the tooth,
each application will last 30 s

The treatments will be applied in 3 moments, with intervals of 72 hours between them, that is, 3
treatment applications will be performed for each patient, within their respective group

Outcomes

Primary output for Orto2 and Perio2 studies: HSDC values measured by the evaporative (air blast)
and tactile (clinical probe) stimuli method using the NRS pain scale from 0 to 10 (where 0 corre-
sponds to 'no pain' and 10 corresponds to 'worst pain imaginable'), so that the experimental bio-
glass group might have similarity with the HSDC values measured for the groups that used laser
and the groups that used potassium oxalate

Starting date

05 January 2019

Contact information

Ana Claudia Dalmolin, anaclaudiadalmolin@gmail.com

Notes

CPP-ACP = casein phosphopeptide amorphous calcium phosphate; Er:YAG = erbium:yttrium-aluminum-garnet; GaAlAs = gallium-
aluminume-arsenide; Hz = hertzs; InGaAIP = indium-gallium-aluminum phosphide; LLLT = low-level laser therapy; Nd:YAG = neodymium-
doped:yttrium-aluminum-garnet; nm = nanometers; NRS = numerical rating scale; RCT = randomized controlled trial; s = second; VAS =

visual analogue scale; W = watt.

DATA AND ANALYSES

Comparison 1. Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS with value range
from 0 to 10) when tested through air blast stimuli

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Short term - all types of 13 Mean Difference (IV, Random, 95%  -2.24 [-3.55,-0.93]

laser Cl)

1.1.1 Split-mouth design 8 Mean Difference (IV, Random, 95%  -2.97 [-3.99, -1.95]
cl)

1.1.2 Parallel design 5 Mean Difference (IV, Random, 95%  -1.12[-2.40, 0.15]
cl)

1.2 Short term - Er,Cr:YSGG 3 Mean Difference (IV, Fixed, 95% CI)  Subtotals only

1.2.1 Split-mouth design 3 Mean Difference (IV, Fixed, 95% Cl) -4.61[-4.83,-4.39]

1.3 Short term - Nd:YAG 2 Mean Difference (IV, Random,95%  0.22 [-0.55, 0.99]
Cl)

1.3.1 Split-mouth design 1 Mean Difference (IV, Random, 95%  0.20[-0.85, 1.25]
cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.3.2 Parallel design 1 Mean Difference (IV, Random,95%  0.24 [-0.90, 1.38]
Cl)

1.4 Short term - diode: visible 4 Mean Difference (IV, Random, 95%  -1.95 [-3.14,-0.76]

red (630 nm to 700 nm) Cl)

1.4.1 Split-mouth design 3 Mean Difference (IV, Random,95%  -1.63 [-3.09,-0.17]
Cl)

1.4.2 Parallel design 1 Mean Difference (IV, Random, 95%  -2.97 [-3.99, -1.95]
cl)

1.5 Short term - diode: near 4 Mean Difference (IV, Random,95%  -2.62[-5.61, 0.38]

infrared (700 nm to 850 nm) Cl)

1.5.1 Split-mouth design 2 Mean Difference (IV, Random, 95%  -4.69 [-5.08, -4.30]
Cl)

1.5.2 Parallel design 2 Mean Difference (IV, Random,95%  -0.46 [-1.87,0.96]
Cl)

1.6 Short term - diode: near 1 Mean Difference (IV, Random, 95%  -1.90 [-2.49, -1.31]

infrared (850 nm to 980 nm) Cl)

1.6.1 Parallel design 1 Mean Difference (IV, Random, 95%  -1.90 [-2.49, -1.31]
cl)

1.7 Medium term - all types of 11 Mean Difference (IV, Random, 95%  -2.46 [-3.57,-1.35]

laser Cl)

1.7.1 Split-mouth design 6 Mean Difference (IV, Random, 95%  -3.48 [-4.68, -2.29]
Cl)

1.7.2 Parallel design 5 Mean Difference (IV, Random,95%  -1.27 [-2.37,-0.16]
Cl)

1.8 Medium term - Er,Cr:YSGG 2 Mean Difference (IV, Random, 95%  Subtotals only
cl)

1.8.1 Split-mouth design 2 Mean Difference (IV, Random, 95%  -4.90 [-5.21, -4.59]
cl)

1.9 Medium term - Nd:YAG 2 Mean Difference (IV, Random,95%  0.42[-0.97, 1.82]
Cl)

1.9.1 Split-mouth design 1 Mean Difference (IV, Random,95%  1.03[0.02, 2.04]
Cl)

1.9.2 Parallel design 1 Mean Difference (IV, Random, 95%  -0.41[-1.92, 1.10]
Cl)

1.10 Medium term - diode: 4 Mean Difference (IV, Random, 95%  -1.45 [-4.35, 1.44]

visible red (630 nm to 700
nm)

cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.10.1 Split-mouth design 2 Mean Difference (IV, Random, 95%  -3.60 [-6.64, -0.57]
Cl)

1.10.2 Parallel design 2 Mean Difference (IV, Random,95%  0.83 [-0.80, 2.46]
Cl)

1.11 Medium term - diode: 4 Mean Difference (IV, Random, 95%  -3.22[-4.88, -1.56]

near infrared (700 nm to 850 Cl)

nm)

1.11.1 Split-mouth design 2 Mean Difference (IV, Random, 95%  -4.67 [-5.11, -4.23]
cl)

1.11.2 Parallel design 2 Mean Difference (IV, Random,95%  -1.67 [-3.82, 0.49]
cl)

1.12 Medium term - diode: 1 Mean Difference (IV, Random, 95%  -2.30[-2.86,-1.74]

near infrared (850 nm to 980 Cl)

nm)

1.12.1 Parallel design 1 Mean Difference (IV, Random, 95%  -2.30[-2.86,-1.74]
Cl)

1.13 Long term - all types of 5 Mean Difference (IV, Random, 95%  -2.60 [-4.47,-0.73]

laser Cl)

1.13.1 Split-mouth design 5 Mean Difference (IV, Random, 95%  -2.60 [-4.47,-0.73]
cl)

1.14 Long term - Er,Cr:YSGG 2 Mean Difference (IV, Fixed, 95% CI)  Subtotals only

1.14.1 Split-mouth design 2 Mean Difference (IV, Fixed, 95% Cl) -5.19[-5.50, -4.89]

1.15 Long term - Nd:YAG 1 Mean Difference (IV, Fixed, 95% Cl) Subtotals only

1.15.1 Split-mouth design 1 Mean Difference (IV, Fixed, 95% Cl) 0.18[-0.84, 1.20]

1.16 Long term - diode: visi- 1 Mean Difference (IV, Random,95%  0.81[-0.78, 2.40]

ble red (630 nm to 700 nm) Cl)

1.16.1 Split-mouth design 1 Mean Difference (IV, Random,95%  0.81[-0.78, 2.40]
Cl)

1.17 Long term - diode: near 2 Mean Difference (IV, Random,95%  -3.83[-6.90, -0.77]

infrared (700 nm to 850 nm) Cl)

1.17.1 Split-mouth design 2 Mean Difference (IV, Random,95%  -3.83[-6.90, -0.77]

Cl)
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Analysis 1.1. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 1: Short term - all types of laser

Mean Difference

IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Study or Subgroup MD SE Weight
1.1.1 Split-mouth design

Alencar 2020 -2.12 0.39 7.7%
Garcia 2017 -2.64 0.32 7.7%
Lier 2002 0.2 0.534 7.5%
Vieira 2009 -0.04 0.455 7.6%
Yilmaz 2011a -5.1 0.211 7.8%
Yilmaz 2011b -4.66 0.274 7.8%
Yilmaz 2011c -4.45 0.19 7.8%
Yilmaz 2014 -4.34 0.151 7.8%
Subtotal (95% CI) 61.8%

-2.12[-2.88, -1.36]
-2.64[-3.27,-2.01]

0.20 [-0.85 , 1.25]
-0.04[-0.93, 0.85]
-5.10 [-5.51 , -4.69]
-4.66[-5.20 , -4.12]
-4.45[-4.82 ,-4.08]
-4.34[-4.64 ,-4.04]
-2.97[-3.99, -1.95]

Heterogeneity: Tau? = 2.05; Chi? = 222.55, df = 7 (P < 0.00001); 12 = 97%

Test for overall effect: Z = 5.71 (P < 0.00001)

1.1.2 Parallel design

Maximiano 2019 0.24 0.581 7.4%
Orhan 2011 -2.97 0.52 7.5%
Ortiz 2019 -1.25 0.452 7.6%
Pantuzzo 2020 0.2 0.118 7.9%
Tevatia 2017 -1.9 0.284 7.8%
Subtotal (95% CI) 38.2%

0.24[-0.90, 1.38]
-2.97 [-3.99, -1.95]
-1.25[-2.14, -0.36]

0.20 [-0.03, 0.43]
-1.90 [-2.46 , -1.34]

-1.12 [-2.40, 0.15]

Heterogeneity: Tau? = 1.94; Chi? = 81.24, df = 4 (P < 0.00001); 12 = 95%

Test for overall effect: Z = 1.73 (P = 0.08)

Total (95% CI) 100.0%

-2.24 [-3.55 , -0.93]

Heterogeneity: Tau? = 5.67; Chi? = 1081.55, df = 12 (P < 0.00001); I2 = 99%

Test for overall effect: Z = 3.35 (P = 0.0008)

Test for subgroup differences: Chi2 = 4.90, df = 1 (P = 0.03), I2 = 79.6%

D

4 2

Favours all lasers

0

2 4
Favours placebo/no treatment

Analysis 1.2. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 2: Short term - Er,Cr:YSGG

Mean Difference
1V, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

Study or Subgroup MD SE Weight
1.2.1 Split-mouth design

Yilmaz 2011a -5.1 0.211  28.2%
Yilmaz 2011b -4.7 0.274 16.7%
Yilmaz 2014 -4.34 0.151  55.1%
Subtotal (95% CI) 100.0%

Heterogeneity: Chi2 = 8.70, df =2 (P =0.01); 2=77%
Test for overall effect: Z = 41.18 (P < 0.00001)

Test for subgroup differences: Not applicable

-5.10 [-5.51,-4.69] @
-4.70 [-5.24 , -4.16] .
-4.34 [-4.64 , -4.04] |
-4.61 [-4.83, -4.39] ’
-4 2
Favours Er,Cr:YSGG

0

2 4
Favours placebo/no treatment
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Analysis 1.3. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain
(VAS with value range from 0 to 10) when tested through air blast stimuli, Outcome 3: Short term - Nd:YAG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 Split-mouth design
Lier 2002 0.2 0.534  54.2% 0.20 [-0.85, 1.25] B
Subtotal (95% CI) 54.2% 0.20 [-0.85 , 1.25] __.‘.._
Heterogeneity: Not applicable
Test for overall effect: Z = 0.37 (P = 0.71)
1.3.2 Parallel design
Maximiano 2019 0.24 0.581 45.8% 0.24[-0.90, 1.38] =
Subtotal (95% CI) 45.8% 0.24 [-0.90, 1.38]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.41 (P = 0.68)

Total (95% CI) 100.0% 0.22 [-0.55, 0.99]
Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df = 1 (P = 0.96); I2 = 0%

Test for overall effect: Z = 0.56 (P = 0.58) _:1 05 0 0f5 1
Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.96), 12 = 0% Favours Nd:YAG Favours placebo/no treatment

Analysis 1.4. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
air blast stimuli, Outcome 4: Short term - diode: visible red (630 nm to 700 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.4.1 Split-mouth design
Alencar 2020 -2.12 039  25.5% -2.12[-2.88, -1.36] e
Garcia 2017 -2.64 032  26.4% -2.64[-3.27 ,-2.01] -
Vieira 2009 -0.04 0.455  24.6% -0.04 [-0.93, 0.85] -
Subtotal (95% CI) 76.4% -1.63 [-3.09, -0.17] ‘

Heterogeneity: Tau? = 1.51; Chi? = 22.37, df =2 (P < 0.0001); 2= 91%
Test for overall effect: Z = 2.19 (P = 0.03)

1.4.2 Parallel design

Orhan 2011 -2.97 0.52  23.6% -2.97[-3.99, -1.95] S —
Subtotal (95% CI) 23.6% -2.97 [-3.99 , -1.95] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 5.71 (P < 0.00001)

Total (95% CI) 100.0% -1.95 [-3.14, -0.76] ‘
Heterogeneity: Tau? = 1.30; Chi? = 26.08, df = 3 (P < 0.00001); I2 = 88%
Test for overall effect: Z = 3.20 (P = 0.001) 4 ) 0 > 4
Test for subgroup differences: Chi2 = 2.19, df =1 (P = 0.14), 2 = 54.3% Favours diode Favours placebo/no treatment
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Analysis 1.5. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through air
blast stimuli, Outcome 5: Short term - diode: near infrared (700 nm to 850 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI

1.5.1 Split-mouth design

Yilmaz 2011a -4.9 0.211  25.1% -4.90 [-5.31, -4.49] <
Yilmaz 2011c -4.5 019 25.1% -4.50 [-4.87 , -4.13] <
Subtotal (95% CI) 50.2% -4.69 [-5.08 , -4.30] <

Heterogeneity: Tau? = 0.04; Chi2 = 1.98, df = 1 (P = 0.16); I2 = 50%
Test for overall effect: Z = 23.48 (P < 0.00001)

1.5.2 Parallel design
Ortiz 2019 -1.25 0.452 24.7% -1.25[-2.14,-0.36] [ —
Pantuzzo 2020 0.2 0.118 25.2% 0.20[-0.03, 0.43] .

Subtotal (95% CI) 49.8% -0.46 [-1.87 , 0.96] ‘

Heterogeneity: Tau? = 0.94; Chi2 = 9.63, df = 1 (P = 0.002); 12 = 90%
Test for overall effect: Z = 0.64 (P = 0.52)

Total (95% CI) 100.0% -2.62 [-5.61, 0.38] —_

Heterogeneity: Tau? = 9.26; Chi? = 706.52, df = 3 (P < 0.00001); I = 100%
Test for overall effect: Z = 1.71 (P = 0.09) D 1 0 1 2

Test for subgroup differences: Chi2 = 31.88, df = 1 (P < 0.00001), 12 = 96.9% Favours diode Favours placebo/no treatment

Analysis 1.6. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through air
blast stimuli, Outcome 6: Short term - diode: near infrared (850 nm to 980 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI

1.6.1 Parallel design

Tevatia 2017 -1.9 0.3 100.0% -1.90 [-2.49, -1.31]

Subtotal (95% CI) 100.0% -1.90 [-2.49 , -1.31] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 6.33 (P < 0.00001)

Total (95% CI) 100.0% -1.90 [-2.49, -1.31] ‘

Heterogeneity: Not applicable

Test for overall effect: Z = 6.33 (P < 0.00001) _:2 _:1 0 :1 i

Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment
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Analysis 1.7. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 7: Medium term - all types of laser

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.7.1 Split-mouth design
Alencar 2020 -5.12 0.263 9.5% -5.12 [-5.64 , -4.60] -
Garcia 2017 -2.02 0.52 9.0% -2.02 [-3.04, -1.00] —.—
Lier 2002 1.03 0.515 9.0% 1.03[0.02, 2.04] I
Yilmaz 2011a -4.9 0.198 9.6% -4.90 [-5.29, -4.51] -
Yilmaz 2011b -4.9 0.264 9.5% -4.90 [-5.42 , -4.38] -
Yilmaz 2011c -4.45 0.19 9.6% -4.45 [-4.82 , -4.08] -
Subtotal (95% CI) 56.3% -3.48 [-4.68 , -2.29] ‘

Heterogeneity: Tau? = 2.10; Chi? = 149.58, df = 5 (P < 0.00001); I2 = 97%
Test for overall effect: Z = 5.72 (P < 0.00001)

1.7.2 Parallel design

Gentile 2004 0.51 0.949 7.6% 0.51[-1.35, 2.37] R
Gerschman 1994 -2.8 0.54 8.9% -2.80[-3.86,-1.74] —.

Maximiano 2019 -0.41 0.77 8.2% -0.41[-1.92, 1.10] el

Ortiz 2019 -0.6 0.371 9.3% -0.60 [-1.33, 0.13] —a

Tevatia 2017 -2.3 0.285 9.5% -2.30 [-2.86 , -1.74] .

Subtotal (95% CI) 43.7% -1.27 [-2.37 , -0.16] ‘
Heterogeneity: Tau? = 1.25; Chi2 = 25.52, df = 4 (P < 0.0001); I> = 84%

Test for overall effect: Z =2.24 (P = 0.02)

Total (95% CI) 100.0% -2.46 [-3.57 , -1.35] ‘
Heterogeneity: Tau? = 3.29; Chi? = 330.33, df = 10 (P < 0.00001); I = 97%

Test for overall effect: Z = 4.35 (P < 0.0001) _=4 _:2 0 i 21
Test for subgroup differences: Chi2 = 7.11, df = 1 (P = 0.008), I2 = 85.9% Favours all lasers Favours placebo/no treatment

Analysis 1.8. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 8: Medium term - Er,Cr:YSGG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.1 Split-mouth design
Yilmaz 2011a -4.9 0.198  64.0% -4.90 [-5.29, -4.51] |
Yilmaz 2011b -4.9 0.264  36.0% -4.90 [-5.42 , -4.38] -
Subtotal (95% CI) 100.0% -4.90 [-5.21, -4.59] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.00, df =1 (P = 1.00); 2 = 0%
Test for overall effect: Z = 30.93 (P < 0.00001)

Test for subgroup differences: Not applicable _:4 _:2 0 2 4
Favours Er,Cr:YSGG Favours placebo/no treatment
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Analysis 1.9. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 9: Medium term - Nd:YAG

Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

1.9.1 Split-mouth design

Lier 2002 1.03 0.515  57.9%
Subtotal (95% CI) 57.9%
Heterogeneity: Not applicable

Test for overall effect: Z =2.00 (P = 0.05)

1.03[0.02, 2.04]
1.03 [0.02, 2.04]

1.9.2 Parallel design
Maximiano 2019 -0.41 0.77 42.1% -0.41[-1.92,1.10]
Subtotal (95% CI) 42.1% -0.41 [-1.92, 1.10]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.53 (P = 0.59)

Total (95% CI) 100.0% 0.42 [-0.97 , 1.82]
Heterogeneity: Tau? = 0.61; Chi2 =2.42, df = 1 (P = 0.12); 2= 59%

Test for overall effect: Z = 0.60 (P = 0.55)

Test for subgroup differences: Chi2 = 2.42, df =1 (P = 0.12), I2 = 58.6%

Analysis 1.10. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through air
blast stimuli, Outcome 10: Medium term - diode: visible red (630 nm to 700 nm)

Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI

_._

-

—l——

2

Favours Nd:YAGI

0 1 2

Favours placebo/no treatment

Mean Difference
IV, Random, 95% CI

1.10.1 Split-mouth design

Alencar 2020 -5.12 0.263  27.7% -5.12 [-5.64 , -4.60]
Garcia 2017 -2.02 0.52  27.0% -2.02 [-3.04, -1.00]
Subtotal (95% CI) 54.7% -3.60 [-6.64 , -0.57]

Heterogeneity: Tau? = 4.64; Chi? = 28.30, df = 1 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 2.32 (P = 0.02)

1.10.2 Parallel design

Gentile 2004 0.51 0.949  25.0% 0.51[-1.35, 2.37]
Orhan 2011 1.875 1.715  20.3% 1.88[-1.49, 5.24]
Subtotal (95% CI) 45.3% 0.83 [-0.80, 2.46]

Heterogeneity: Tau? = 0.00; Chi2 = 0.48, df =1 (P = 0.49); 2 = 0%
Test for overall effect: Z = 1.00 (P = 0.32)

Total (95% CI) 100.0% -1.45 [-4.35, 1.44]
Heterogeneity: Tau? = 7.80; Chi? = 66.78, df = 3 (P < 0.00001); I2 = 96%

Test for overall effect: Z = 0.99 (P = 0.32)

Test for subgroup differences: Chi2 = 6.36, df = 1 (P = 0.01), I2 = 84.3%

4 2
Favours diode

0 2 4

Favours placebo/no treatment
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Analysis 1.11. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through air
blast stimuli, Outcome 11: Medium term - diode: near infrared (700 nm to 850 nm)

Mean Difference

Mean Difference

Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.11.1 Split-mouth design

Yilmaz 2011a -4.9 0.198  25.7% -4.90[-5.29,-4.51] ¢

Yilmaz 2011c -4.45 0.19 25.8% -4.45[-4.82,-4.08] ¢

Subtotal (95% CI) 51.5% -4.67 [-5.11,-4.23] ¢

Heterogeneity: Tau2 = 0.06; Chi2 = 2.69, df =1 (P =0.10); 2 = 63%

Test for overall effect: Z = 20.76 (P < 0.00001)

1.11.2 Parallel design

Gerschman 1994 -2.8 0.54  23.6% -2.80[-3.86,-1.74] ¢—m——

Ortiz 2019 -0.6 0371  24.9% -0.60 [-1.33, 0.13] — =t
Subtotal (95% CI) 48.5% -1.67 [-3.82, 0.49]

Heterogeneity: Tau? = 2.21; Chi? = 11.28, df = 1 (P = 0.0008); I = 91%

Test for overall effect: Z = 1.51 (P = 0.13)

Total (95% CI) 100.0%

-3.22 [-4.88 , -1.56]

Heterogeneity: Tau? = 2.74; Chi? = 114.51, df = 3 (P < 0.00001); 12 = 97%

Test for overall effect: Z = 3.81 (P = 0.0001)

Test for subgroup differences: Chi2 = 7.18, df = 1 (P = 0.007), I = 86.1%

‘
-

2 1 0 1 2
Favours diode Favours placebo/no treatment

Analysis 1.12. Comparison 1: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through air
blast stimuli, Outcome 12: Medium term - diode: near infrared (850 nm to 980 nm)

Mean Difference

Mean Difference

Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.12.1 Parallel design

Tevatia 2017 -2.3 0.285 100.0% -2.30[-2.86, -1.74] _._

Subtotal (95% CI) 100.0% -2.30 [-2.86 , -1.74] ‘

Heterogeneity: Not applicable

Test for overall effect: Z = 8.07 (P < 0.00001)

Total (95% CI) 100.0% -2.30 [-2.86 , -1.74] ‘

Heterogeneity: Not applicable
Test for overall effect: Z = 8.07 (P < 0.00001)
Test for subgroup differences: Not applicable

2 1 0 1 2
Favours diode Favours placebo/no treatment
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Analysis 1.13. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 13: Long term - all types of laser

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.13.1 Split-mouth design
Lier 2002 0.18 0.521  19.7% 0.18 [-0.84, 1.20] .
Vieira 2009 -0.35 0.812  18.2% -0.35[-1.94, 1.24] R
Yilmaz 2011a -54 0.189  20.8% -5.40 [-5.77 , -5.03] =
Yilmaz 2011b -4.75 0.275  20.6% -4.75[-5.29, -4.21] -
Yilmaz 2011c -2.27 0.181  20.8% -2.27[-2.62,-1.92] -
Subtotal (95% CI) 100.0% -2.60 [-4.47 , -0.73] ‘
Heterogeneity: Tau? = 4.34; Chi? = 230.35, df = 4 (P < 0.00001); I? = 98%
Test for overall effect: Z =2.73 (P = 0.006)
Total (95% CI) 100.0% -2.60 [-4.47 , -0.73] ‘
Heterogeneity: Tau? = 4.34; Chi? = 230.35, df = 4 (P < 0.00001); I2 = 98%
Test for overall effect: Z = 2.73 (P = 0.006) _:4 _:2 0 i 4:1
Test for subgroup differences: Not applicable Favours all lasers Favours placebo/no treatment

Analysis 1.14. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through air blast stimuli, Outcome 14: Long term - Er,Cr:YSGG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.14.1 Split-mouth design
Yilmaz 2011a -5.4 0.189  67.9% -5.40 [-5.77 , -5.03]
Yilmaz 2011b -4.75 0.275 32.1% -4.75[-5.29 , -4.21] -
Subtotal (95% CI) 100.0% -5.19 [-5.50 , -4.89] ‘

Heterogeneity: Chi2 = 3.79, df =1 (P = 0.05); I? = 74%
Test for overall effect: Z = 33.33 (P < 0.00001)

4 2 0 2 4
Favours Er,Cr:YSGG Favours placebo/no treatment

Analysis 1.15. Comparison 1: Laser versus placebo/no treatment. Outcome: changes in intensity of pain
(VAS with value range from 0 to 10) when tested through air blast stimuli, Outcome 15: Long term - Nd:YAG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

1.15.1 Split-mouth design
Lier 2002 0.18 0.521 100.0% 0.18[-0.84,1.20] ¢ . )
Subtotal (95% CI) 100.0%  0.18[-0.84,1.20] G
Heterogeneity: Not applicable

Test for overall effect: Z = 0.35 (P = 0.73)

05 025 0 025 05
Favours Nd:YAG Favours placebo/no treatment
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Analysis 1.16. Comparison 1: Laser versus placebo/no treatment. Outcome:

changes in intensity of pain (VAS with value range from 0 to 10) when tested through

air blast stimuli, Outcome 16: Long term - diode: visible red (630 nm to 700 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.16.1 Split-mouth design
Vieira 2009 0.812 0.812 100.0% 0.81[-0.78 , 2.40] _.._
Subtotal (95% CI) 100.0% 0.81 [-0.78 , 2.40] ’

Heterogeneity: Not applicable
Test for overall effect: Z = 1.00 (P = 0.32)

Total (95% CI) 100.0% 0.81 [-0.78 , 2.40] ?

Heterogeneity: Not applicable

Test for overall effect: Z = 1.00 (P = 0.32) _:4 _:2 0 é 4:1

Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment

Analysis 1.17. Comparison 1: Laser versus placebo/no treatment. Outcome: changes

in intensity of pain (VAS with value range from 0 to 10) when tested through air

blast stimuli, Outcome 17: Long term - diode: near infrared (700 nm to 850 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
1.17.1 Split-mouth design
Yilmaz 2011a -5.4 0.189  50.0% -5.40 [-5.77,-5.03] ¢
Yilmaz 2011c -2.27 0.181  50.0% -2.27[-2.62,-1.92] -
Subtotal (95% CI) 100.0% -3.83 [-6.90, -0.77] »
Heterogeneity: Tau? = 4.86; Chi? = 143.06, df = 1 (P < 0.00001); I? = 99%
Test for overall effect: Z = 2.45 (P = 0.01)
Total (95% CI) 100.0% -3.83[-6.90, -0.77] »
Heterogeneity: Tau? = 4.86; Chi2 = 143.06, df = 1 (P < 0.00001); 12 = 99%
Test for overall effect: Z = 2.45 (P = 0.01) _:2 _:1 0 i i
Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment

Comparison 2. Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS with value range
from 0 to 10) when tested through tactile stimuli

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Short term - all types of 8 Mean Difference (IV, Random, 95%  -0.67 [-1.31,-0.03]
laser Cl)
2.1.1 Split-mouth design 4 Mean Difference (IV, Random,95%  -0.89 [-1.68,-0.11]

Cl)
2.1.2 Parallel design 4 Mean Difference (IV, Random, 95%  -0.44[-1.50, 0.62]

Cl)
2.2 Short term - Nd:YAG 1 Mean Difference (IV, Fixed, 95% Cl) ~ Subtotals only
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.2.1 Parallel design 1 Mean Difference (IV, Fixed, 95% Cl)  -0.25[-0.91, 0.41]

2.3 Short term - diode: visible 4 Mean Difference (IV, Fixed, 95% CI)  Subtotals only

red (630 nm to 700 nm)

2.3.1 Split-mouth design 4 Mean Difference (IV, Fixed, 95% Cl)  -0.81[-1.16, -0.45]

2.4 Short term - diode: nearin- 2 Mean Difference (IV, Random, 95%  0.27 [-0.60, 1.14]

frared (700 nm to 850 nm) cl)

2.4.1 Parallel design 2 Mean Difference (IV, Random,95%  0.27 [-0.60, 1.14]
cl

2.5Short term - diode: nearin- 1 Mean Difference (IV, Random, 95%  -2.17 [-2.80, -1.54]

frared (850 nm to 980 nm) Cl)

2.5.1 Parallel design 1 Mean Difference (IV, Random,95%  -2.17 [-2.80, -1.54]
Cl)

2.6 Medium term - all types of 9 Mean Difference (IV, Random,95%  -1.73[-3.17,-0.30]

laser cl)

2.6.1 Split-mouth design 3 Mean Difference (IV, Random, 95%  -3.75[-6.15, -1.35]
cl

2.6.2 Parallel design 6 Mean Difference (IV, Random,95%  -0.67 [-1.77,0.42]
cl

2.7 Medium term - Nd:YAG 2 Mean Difference (IV, Fixed, 95% CI) ~ Subtotals only

2.7.1 Parallel design 1 Mean Difference (IV, Fixed, 95% Cl)  -1.06 [-2.15, 0.03]

2.7.2 Parallel design 1 Mean Difference (IV, Fixed, 95% Cl)  -2.17 [-2.80, -1.54]

2.8 Medium term - diode: visi- 4 Mean Difference (IV, Random, 95%  -2.95 [-5.14, -0.75]

ble red (630 nm to 700 nm) Cl)

2.8.1 Split-mouth design 3 Mean Difference (IV, Random, 95%  -3.75[-6.15, -1.35]
Cl)

2.8.2 Parallel design 1 Mean Difference (IV, Random, 95%  -0.19[-1.98, 1.60]
Cl)

2.9 Medium term - diode: near 2 Mean Difference (IV, Random, 95%  -0.68 [-3.57, 2.21]

infrared (700 nm to 850 nm) Cl)

2.9.1 Parallel design 2 Mean Difference (IV, Random, 95%  -0.68 [-3.57,2.21]
cl

2.10 Medium term - diode: 1 Mean Difference (IV, Random, 95%  -1.83 [-2.36,-1.30]

near infrared (850 nm to 980 Cl)

nm)

2.10.1 Parallel design 1 Mean Difference (IV, Random, 95%  -1.83[-2.36,-1.30]

Cl)
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Outcome or subgroup title

No. of studies

No. of partici-

Statistical method

Effect size

2.11 Medium term - Er,Cr:-YSGG 1

Mean Difference (IV, Fixed, 95% Cl)

Subtotals only

Mean Difference (IV, Fixed, 95% Cl)

0.38[-0.13, 0.89]

Mean Difference (IV, Random, 95%
Cl)

-3.52[-10.37,3.33]

2.11.1 Parallel design 1
2.12 Long term - all types of 2
laser

2.12.1 Split-mouth design 2

Mean Difference (IV, Random, 95%
cl

-3.52[-10.37, 3.33]

2.13 Long term - diode: visible 2

red (630 nm to 700 nm)

Mean Difference (IV, Fixed, 95% Cl)

-4.67[-5.38, -3.96]

2.13.1 Split-mouth design 2

Mean Difference (IV, Fixed, 95% Cl)

-4.67[-5.38,-3.96]

Analysis 2.1. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through tactile stimuli, Outcome 1: Short term - all types of laser

Mean Difference

Mean Difference

Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 Split-mouth design

Alencar 2020 -0.6 032 12.8% -0.60 [-1.23, 0.03] J——

Garcia 2017 -1.49 036 12.4% -1.49 [-2.20, -0.78] —_—

Naghsh 2020 -1.7 0.483 11.1% -1.70 [-2.65 , -0.75] N

Vieira 2009 0.08 0.353  12.4% 0.08 [-0.61, 0.77] R —
Subtotal (95% CI) 48.7% -0.89 [-1.68 , -0.11] ‘

Heterogeneity: Tau? = 0.49; Chi2 = 13.75, df = 3 (P = 0.003); I2 = 78%
Test for overall effect: Z = 2.24 (P = 0.03)

2.1.2 Parallel design

Maximiano 2019 -0.25
Ortiz 2019 0.8
Pantuzzo 2020 -0.1
Tevatia 2017 -2.17

Subtotal (95% CI)

0.335
0.411
0.155
0.321

12.6%
11.8%
14.1%
12.8%
51.3%

-0.25[-0.91, 0.41]

0.80[-0.01, 1.61]
-0.10 [-0.40, 0.20]
-2.17[-2.80, -1.54]
-0.44 [-1.50, 0.62]

Heterogeneity: Tau? = 1.08; Chi2 = 42.66, df = 3 (P < 0.00001); I? = 93%
Test for overall effect: Z = 0.81 (P = 0.42)

Total (95% CI)

100.0%

-0.67 [-1.31, -0.03]

Heterogeneity: Tau? = 0.73; Chi2 = 60.80, df = 7 (P < 0.00001); I2 = 88%
Test for overall effect: Z = 2.04 (P = 0.04)
Test for subgroup differences: Chi? = 0.45, df = 1 (P = 0.50), I2 = 0%

N

2 1 0

Favours all lasers

1 2
Favours placebo/no treatment
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Analysis 2.2. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain
(VAS with value range from 0 to 10) when tested through tactile stimuli, Outcome 2: Short term - Nd:YAG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

2.2.1 Parallel design

Maximiano 2019 -0.25 0.335 100.0%  -0.25[-0.91, 0.41] .
Subtotal (95% CI) 100.0% -0.25[-0.91, 0.41] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 0.75 (P = 0.46)

-1 05 0 0.5 1
Favours Nd:YAG Favours placebo/no treatment

Analysis 2.3. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 3: Short term - diode: visible red (630 nm to 700 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
2.3.1 Split-mouth design
Alencar 2020 -0.6 032  32.8% -0.60[-1.23,0.03] ¢@g—— |
Garcia 2017 -1.49 036  25.9%  -1.49[-2.20,-0.78]
Naghsh 2020 -1.7 0.483 144%  -1.70[-2.65,-0.75] ¢
Vieira 2009 0.08 0353  26.9% 0.08[-0.61,0.77] - >
Subtotal (95% CI) 100.0% -0.81[-1.16,-0.45]  pu—
Heterogeneity: Chi2 = 13.75, df = 3 (P = 0.003); 12 = 78%
Test for overall effect: Z = 4.40 (P < 0.0001)

0.5 025 0 025 05
Favours diode Favours placebo/no treatment

Analysis 2.4. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 4: Short term - diode: near infrared (700 nm to 850 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI

2.4.1 Parallel design

Ortiz 2019 0.8 0411 41.1% 0.80[-0.01, 1.61] I
Pantuzzo 2020 -0.1 0.155  58.9% -0.10 [-0.40, 0.20]

Subtotal (95% CI) 100.0% 0.27 [-0.60 , 1.14] L
Heterogeneity: Tau? = 0.31; Chi2 = 4.20, df = 1 (P = 0.04); 2 = 76%

Test for overall effect: Z = 0.61 (P = 0.54)

Total (95% CI) 100.0% 0.27 [-0.60 , 1.14]
Heterogeneity: Tau? = 0.31; Chi2 = 4.20, df = 1 (P = 0.04); I2 = 76%
Test for overall effect: Z = 0.61 (P = 0.54) o 1 0 1 2

Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment
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Analysis 2.5. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 5: Short term - diode: near infrared (850 nm to 980 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.5.1 Parallel design
Tevatia 2017 -2.17 0.321 100.0% -2.17[-2.80, -1.54] _._
Subtotal (95% CI) 100.0% -2.17 [-2.80 , -1.54] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 6.76 (P < 0.00001)
Total (95% CI) 100.0% -2.17 [-2.80 , -1.54] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 6.76 (P < 0.00001) _:2 _:1 0 i é
Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment

Analysis 2.6. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through tactile stimuli, Outcome 6: Medium term - all types of laser

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.6.1 Split-mouth design
Alencar 2020 -2.8 0.311 11.5% -2.80[-3.41,-2.19] -
Garcia 2017 -2.16 041 11.3% -2.16 [-2.96 , -1.36] N
Naghsh 2020 -6.3 0.394 11.3% -6.30 [-7.07,-5.53] ¢
Subtotal (95% CI) 34.1% -3.75[-6.15, -1.35] ’

Heterogeneity: Tau? = 4.36; Chi? = 65.90, df = 2 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 3.06 (P = 0.002)

2.6.2 Parallel design

Gentile 2004 -0.19 0.915 9.9% -0.19 [-1.98 , 1.60] R
Gerschman 1994 -2.2 0.666  10.7% -2.20[-3.51,-0.89] [

Lee 2015 0.38 0.258  11.5% 0.38[-0.13, 0.89] 1a
Maximiano 2019 -1.06 0.557 11.0% -1.06 [-2.15, 0.03] I

Ortiz 2019 0.75 0.405 11.3% 0.75[-0.04, 1.54] | -
Tevatia 2017 -1.83 0.268  11.5% -1.83[-2.36, -1.30] ——

Subtotal (95% CI) 65.9% -0.67 [-1.77 , 0.42] ‘

Heterogeneity: Tau? = 1.59; Chi? = 53.22, df = 5 (P < 0.00001); I2 = 91%
Test for overall effect: Z = 1.21 (P = 0.23)

Total (95% CI) 100.0% -1.73 [-3.17, -0.30] ‘
Heterogeneity: Tau? = 4.58; Chi? = 256.33, df = 8 (P < 0.00001); 12 = 97%
Test for overall effect: Z = 2.36 (P = 0.02) A b 0 ) 4
Test for subgroup differences: Chi2 = 5.22, df =1 (P = 0.02), I2 = 80.8% Favours all lasers Favours placebo/no treatment
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Analysis 2.7. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain
(VAS with value range from 0 to 10) when tested through tactile stimuli, Outcome 7: Medium term - Nd:YAG

Mean Difference Mean Difference
Study or Subgroup MD SE  Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
2.7.1 Parallel design
Maximiano 2019 -1.06 0.557 100.0% -1.06 [-2.15, 0.03] _._
Subtotal (95% CI) 100.0% -1.06 [-2.15, 0.03] ‘

Heterogeneity: Not applicable
Test for overall effect: Z = 1.90 (P = 0.06)

2.7.2 Parallel design

Tevatia 2017 -2.17 0.321 100.0% -2.17 [-2.80, -1.54] 4_._
Subtotal (95% CI) 100.0% -2.17 [-2.80, -1.54] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 6.76 (P < 0.00001)

2 -1 12
Favours Nd:YAG Favours placebo/no treatment

Analysis 2.8. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 8: Medium term - diode: visible red (630 nm to 700 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.8.1 Split-mouth design
Alencar 2020 -2.8 0311  26.0% -2.80[-3.41,-2.19] -
Garcia 2017 -2.16 041  25.7% -2.16 [-2.96 , -1.36] -
Naghsh 2020 -6.3 0.394  25.7% -6.30 [-7.07, -5.53] -
Subtotal (95% CI) 77.4% -3.75[-6.15, -1.35] ‘

Heterogeneity: Tau? = 4.36; Chi2 = 65.90, df = 2 (P < 0.00001); I2=97%
Test for overall effect: Z = 3.06 (P = 0.002)

2.8.2 Parallel design

Gentile 2004 -0.19 0915  22.6% -0.19[-1.98, 1.60]

Subtotal (95% CI) 22.6% -0.19 [-1.98 , 1.60] :
Heterogeneity: Not applicable

Test for overall effect: Z = 0.21 (P = 0.84)

Total (95% CI) 100.0% -2.95 [-5.14, -0.75] ‘
Heterogeneity: Tau? = 4.71; Chi2 = 79.28, df = 3 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 2.63 (P = 0.008) 4 20 2 4
Test for subgroup differences: Chi2 = 5.42, df =1 (P = 0.02), I2 = 81.6% Favours diode Favours placebo/no treatment
Laser therapy for dentinal hypersensitivity (Review) 98
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Analysis 2.9. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 9: Medium term - diode: near infrared (700 nm to 850 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.9.1 Parallel design
Gerschman 1994 -2.2 0.666  48.4% -2.20[-3.51,-0.89] ¢—m—r
Ortiz 2019 0.75 0.405  51.6% 0.75[-0.04, 1.54] S

Subtotal (95% CI) 100.0% -0.681-3.57,221] e —

Heterogeneity: Tau? = 4.05; Chi2 = 14.32, df = 1 (P = 0.0002); I2 = 93%
Test for overall effect: Z = 0.46 (P = 0.65)

Total (95% CI) 100.0% -0.68 [-3.57 , 2.21]

Heterogeneity: Tau? = 4.05; Chi2 = 14.32, df = 1 (P = 0.0002); I2 = 93%

Test for overall effect: Z = 0.46 (P = 0.65) _:2 _:1 0 i é

Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment

Analysis 2.10. Comparison 2: Laser versus placebo/no treatment. Outcome: changes
in intensity of pain (VAS with value range from 0 to 10) when tested through tactile
stimuli, Outcome 10: Medium term - diode: near infrared (850 nm to 980 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.10.1 Parallel design
Tevatia 2017 -1.83 0.268 100.0% -1.83[-2.36, -1.30]

Subtotal (95% CI) 100.0% -1.83 [-2.36, -1.30]
Heterogeneity: Not applicable
Test for overall effect: Z = 6.83 (P < 0.00001)

=

Heterogeneity: Not applicable
Test for overall effect: Z = 6.83 (P < 0.00001) 1 0 1 >
Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment

Total (95% CI) 100.0% -1.83 [-2.36, -1.30] ‘
2

Analysis 2.11. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through tactile stimuli, Outcome 11: Medium term - Er,Cr:YSGG

Mean Difference Mean Difference
Study or Subgroup MD SE Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI

2.11.1 Parallel design

Lee 2015 0.38 0.258 100.0%  0.38[-0.13, 0.89] __._
Subtotal (95% CI) 100.0% 0.38 [-0.13, 0.89] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 1.47 (P = 0.14)

1 05 0 05 1
Favours Er,Cr:YSGG Favours placebo/no treatment

Laser therapy for dentinal hypersensitivity (Review) 929
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Analysis 2.12. Comparison 2: Laser versus placebo/no treatment. Outcome: changes in intensity of pain (VAS
with value range from 0 to 10) when tested through tactile stimuli, Outcome 12: Long term - all types of laser

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Random, 95% CI IV, Random, 95% CI
2.12.1 Split-mouth design
Naghsh 2020 -7 0.445  50.2% -7.00[-7.87 , -6.13] =
Vieira 2009 -0.01 0.629 49.8% -0.01[-1.24,1.22]
Subtotal (95% CI) 100.0% -3.52 [-10.37, 3.33] J

Heterogeneity: Tau? = 24.13; Chi? = 82.30, df = 1 (P < 0.00001); I? = 99%
Test for overall effect: Z = 1.01 (P = 0.31)

Total (95% CI) 100.0% -3.52 [-10.37, 3.33] ‘

Heterogeneity: Tau? = 24.13; Chi2 = 82.30, df = 1 (P < 0.00001); 12 = 99%

Test for overall effect: Z = 1.01 (P = 0.31) _2:0 _1:0 0 1:0 2:0

Test for subgroup differences: Not applicable Favours all lasers Favours placebo/no treatment

Analysis 2.13. Comparison 2: Laser versus placebo/no treatment. Outcome:
changes in intensity of pain (VAS with value range from 0 to 10) when tested through
tactile stimuli, Outcome 13: Long term - diode: visible red (630 nm to 700 nm)

Mean Difference Mean Difference
Study or Subgroup MD SE Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.13.1 Split-mouth design
Naghsh 2020 -7 0.445 66.6%  -7.00[-7.87,-6.13] |
Vieira 2009 -0.01 0.629  33.4% -0.01[-1.24, 1.22] .
Subtotal (95% CI) 100.0% -4.67 [-5.38 , -3.96] ‘

Heterogeneity: Chi2 = 82.30, df = 1 (P < 0.00001); I? = 99%
Test for overall effect: Z = 12.85 (P < 0.00001)

Total (95% CI) 100.0% -4.67 [-5.38 , -3.96] ‘
Heterogeneity: Chi2 = 82.30, df = 1 (P < 0.00001); 12 = 99%
Test for overall effect: Z = 12.85 (P < 0.00001) 10 5 0 5 10
Test for subgroup differences: Not applicable Favours diode Favours placebo/no treatment
Laser therapy for dentinal hypersensitivity (Review) 100
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ADDITIONAL TABLES
Table 1. Overview of included studies

Studies Countries Studyde- Sample Age Experimen-  Control Outcome  OQutcome time points? Notes
signs sizes ranges tal groups groups assess-
ment
Alencar Brazil RCT 32 pa- 18to0 50 1. Diode Placebo Tactile + - Baseline The treatments
2020 (Patientas  tientswith  years laser (Place- evapora- ) were performed
unit) 83 teeth _ bo laser tive - After the st session (short term) in 2 sessions
2. Diode + nHAP- , , with a 24-hour
laser + nHAP  free tooth- - After the 2nd session (medium term) interval
toothpast
ocothpaste paste) - 1 month after the 2nd session (medi-
um term)
Bal 2015 Turkey RCT 21 pa- 19to 60 Diode laser Placebo Air blast - Baseline -
(Split- tients with  years (685 nm) (Saline) )
mouthde-  156teeth  (Mean 37 - Immediate (short term)
sign ears
gn years) - 10 days (medium term)
- 30 days (medium term)
- 60 days (medium term)
- 90 days (long term)
Doshi2014 India RCT 30 pa- 23to 56 Diode laser Placebo Air blast - Baseline -
(Split- tients with  years (660 nm) laser
mouthde- 60 teeth - Day 1 (short term)
sign
ign) - Day 3 (medium term)
- Day 5 (medium term)
- Day 7 (medium term)
Flecha Italy RCT 62 pa- 12to 60 Diode laser Cyano- Air blast - Baseline -
2013 (Split- tients with  years (795 nm) acrylate
mouth de- 434 teeth (Tooth- - 1day (short term)
sign) paste)

- 1 month (medium term)
-3 months (long term)

- 6 months (long term)
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Table 1. Overview of included studies (continued)

Garcia Spain RCT 30 pa- 19to 67 Diode laser Placebo 1. Tactile - Baseline -
2017 (Split- tients with  years (660 nm) laser
mouthde- 120 teeth 2. Ther- - Immediately after treatment (short
sign) mal (airjet  term)
from the
syringe, - 2 weeks (medium term)
isolating .
adjacent - 1 month (medium term)
teeth) -2 months (medium term)
Gentile Brazil RCT 32 pa- 20to 52 Diode laser Placebo 1. Tactile - Baseline -
2004 (Patientas tientswith  years (670 nm) laser
unit) 68 teeth 2. Airblast -6 to 8 weeks (medium term)
Ger- Australia RCT 71 pa- 15t0 69 1. Diode Placebo 1. Tactile -Baseline Participants of
schman (Patientas tients years laser (830 laser ) ) experimental
1994 unit) (Mean37.5 nm) 2.Airblast -1 week (medium term) intervention
years) . group (GaAlAs
-2 weeks (medium term) laser) were re-
- 8 weeks (medium term) assigned into
subgroups ac-
cording to the
measurements
(tactile and air
blast) respec-
tively
Lee 2015 South Ko-  RCT 82 pa- 20to 65 Er,Cr:YSGG Strontium 1. Tactile - Baseline -
rea (Patientas tients years laser chloride
unit) (SC) tooth- 2. Airblast  -1week (medium term)
aste
P -2 weeks
(medium term)
- 1 month (medium term)
Lier 2002 Norway RCT (Split- 17 pa- 26 to 66 Nd:YAG laser  Placebo Air blast - Baseline -
mouth de-  tientswith  years laser
sign) 34 teeth - Immediate (short term)

- 1 week (medium term)
- 4 weeks (medium term)

- 16 weeks (long term)
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Table 1. Overview of included studies (continued)

Lizarelli Brazil RCT (Split- 60 pa- Minimum 1. Diode Placebo 1. Cold - After 1sttreatment 3irradiation
2007 mouth de-  tients 18 years laser (780 and heat procedures at
sign) with144 nm and 660 _ - After 2nd treatment 7-day inter-
teeth nm) 2. Air blast vals and 3 fol-

- After 3rd treatment low-up sessions

2. Diode at 15,30, and

laser ~15days 60 days after

(630nm) -30 days the last applica-
tion were car-

- 60 days ried out

Lund 2013  Brazil RCT 13 pa- 19to 58 Diode laser Placebo Air blast - Baseline -
(Split- tients with  years (780 nm) (Carbomer )
mouthde- 117teeth  (Mean gel) - 5 minutes (short term)
sign 35.75
gn) +15.05 - 1 week (medium term)
years) -2 weeks (medium term)
- 1 month (medium term)
-3 months (long term)
Maximi- Brazil RCT 70 pa- 18 to 65 Nd:YAG laser 1.Placebo 1.Airblast -Baseline -
ano 2019 tients years laser
2. Tactile - 5 minutes (short term)
2.CSP stimuli
paste - 1 week (medium term)
- 4 weeks (medium term)
Naghsh Iran RCT 7 patients  25to 45 1. Diode Placebo Tactile - Baseline Treatment was
2020 (Patientas  with 96 years laser laser ) rendered in 4
unit) teeth - Immediate (short term) sessions with a
(660 nm) ) 1-week interval.
2. Diode - 1 week (medium term) Outcome mea-
laser (810 :
( - 30 days (medium term) sure§ following
nm) the first treat-

- 60 days (long term) ment session
were consid-
ered for meta-
analysis

Orhan Turkey RCT 16 pa- 21to51 Diode (655 1. Distilled  Air blast - Baseline -
2011 (Patientas tientswith  years nm) water
unit) 64 teeth (Mean - 24 hours (short term)
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Table 1. Overview of included studies (continued)

34.31 2. Placebo - 7 days (medium term)
years) laser
Ortiz2019  Brazil RCT 24 pa- 18to 50 Photobio- Placebo 1. Tactile - Baseline 3 desensitizing
(Patientas tients years modulation  laser ) ) treatment ses-
unit) were en- (Meanage  (PBM) 808 2. Airblast - Immediate sions were per-
rolled. 21 30 years) nm diode 24 h hort t formed with a
partici- laser ) ours (short term) 24-hour interval
pants with - 48 hours (medium term) betvyeen each
80 teeth session. Out-
completed -1 month (medium term) come measures
all phas- following the
es of the 1st treatment
study session were
considered for
meta-analysis
Pantuzzo Brazil RCT 28 pa- Mean age Diode laser Placebo Tactile + - Immediate -
2020 (Patientas tients 48.4 (old- (808 nm) laser evapora-
unit) erthan 18 tive -6 hours (short term)
ears
years) - 12 hours (short term)
- 24 hours (medium term)
Suri 2016 India RCT 30 pa- 20to 59 Diode laser Placebo 1. Tactile - Baseline -
(Split- tients with  years (980 nm) (Distilled
mouthde- 120 teeth water) 2.Airblast  -24 hours (short term)
sign
gn) - 1 week (medium term)
- 1 month (medium term)
- 2 months (medium term)
Tevatia India RCT 120 pa- 18to 55 1. Diode 1.5% 1. Tactile - Baseline Commercial
2017 tients years laser (980 KNO3 toothpaste was
(meanage  nm) 2. Placebo  2.-Airblast  -Immediately after treatment (short applied for 60 s
36.5 years) term) as placebo con-
2. Diode 3. Cold trol
laser (980 water - 2 weeks (medium term)
nm) + 5%
KN)OS ° - 4 weeks (medium term)

- 6 weeks (medium term)
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5 | Table 1. Overview of included studies (continued)
(]
; Vieira 2009  Brazil RCT 30 pa- 241068 Diode laser Placebo 1. Tactile - Baseline The 3-month
g (Split- tients with  years (660 nm) (laser + ] ] dropout rate
3 mouth de- 164 teeth gel) 2. Airblast - Immediate (short term) was 20%
g sign) .
a -3 months (long term; 6/30 patients
3 lost to follow-up)
=
E Yilmaz Turkey RCT 51 pa- 18to 60 1. Diode No treat- Air blast - Baseline -
s 2011a (Split- tients with  years laser (810 ment )
a mouthde- 174teeth  (Mean 44 nm) - Immediate (short term)
- .
sign ears
gﬁ gn) years) 2. Er,Cr:YSGG - 1 week (medium term)
z laser
; - 1 month (medium term)
m
<
g‘ -3 months (long term)
Yilmaz Turkey RCT 42 pa- 18to 64 Er,Cr:YSGG Placebo Air blast - Baseline -
2011b (Split- tients with  years laser laser )
mouthde-  146teeth  (from au- - Immediate (short term)
sign thor's re-
ign) ply) (Mean -1 week (medium term)
33.8 years) - 1 month (medium term)
-3 months (long term)
Yilmaz Turkey RCT 48 pa- 18to0 58 Diode laser Placebo Air blast - Baseline -
2011c (Split- tients with  years (810 nm) laser )
mouth de- 244teeth  (Mean 41 - Immediate (short term)
sign ears
gn) years) - 1 week (medium term)
- 1 month (medium term)
- 3 months (long term)
- 6 months (long term)
Yilmaz Turkey RCT 20 pa- 18to 60 1. Placebo Air blast - Baseline All teeth were
2014 (Split- tients with  years Er,Cr:YSGG laser ) extracted for
mouth de- 60 teeth (Mean laser at 0.25 - Immediately after treatment (short SEM evaluation
sign) 46.3+84 W term) after VAS as-
years) sessment
Er,Cr:YSGG
)
(%]
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Table 1. Overview of included studies (continued)
laserat 0.5
w

aQutcome time points: 'Immediate’ is short for 'Immediate after intervention,' '1 week' is short for '1 week after intervention,' '1 month' is short for '1 month after intervention,’
and so forth.

CSP = calcium sodium phosphosilicate; Er,Cr:YSGG = erbium,chromium:yttrium-scandium-gallium-garnet; Nd:YAG = neodymium-doped:yttrium-aluminum-garnet; nHAP = nano-
hydroxyapatite; nm = nanometers; RCT = randomized controlled trial; s = second; SEM = scanning electron microscopy; VAS = visual analogue scale; W = watt.
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APPENDICES

Appendix 1. Cochrane Oral Health's Trials Register search strategy

Cochrane Oral Health's Trials Register is available via the Cochrane Register of Studies. For information on how the register is compiled,
see oralhealth.cochrane.org/trials.

#1 ((sensitiv* or hypersensitiv* or hyper-sensitiv*):AB) AND (INREGISTER)
#2 ((sensitiv* or hypersensitiv* or hyper-sensitiv*):TI) AND (INREGISTER)
#3 (#1 or #2) AND (INREGISTER)

#4 (laser*:AB) AND (INREGISTER)

#5 (laser*:TI) AND (INREGISTER)

#6 (#4 or #5) AND (INREGISTER)

#7 (#3 and #6) AND (INREGISTER)

Appendix 2. Cochrane Central Register of Controlled Trials (CENTRAL) search strategy

#1 MeSH descriptor Dentin sensitivity this term only

#2 ((dentin* in All Text near/5 sensitiv* in All Text) or (dentin* in All Text near/5 hypersensitiv* in All Text) or (dentin* in All Text near/5 hyper-
sensitiv* in All Text))

#3 ((tooth in All Text near/5 sensitiv* in All Text) or (tooth in All Text near/5 hypersensitiv* in All Text) or (tooth in All Text near/5 hyper-
sensitiv* in All Text))

#4 ((teeth in All Text near/5 sensitiv* in All Text) or (teeth in All Text near/5 hypersensitiv* in All Text) or (teeth in All Text near/5 hyper-
sensitiv* in All Text))

#5 (#1 or #2 or #3 or #4)

#6 MeSH descriptor Lasers explode all trees

#7 MeSH descriptor Laser therapy this term only

#8 laser* in All Text

#9 (#6 or #7 or #8)

#10 (#5 and #9)

Appendix 3. MEDLINE Ovid search strategy

. Dentin sensitivity/

. ((dentin$ or tooth or teeth) adj5 (sensitiv$ or hypersensitiv$ or hyper-sensitiv$)).mp.
or/1-2

. exp Lasers/

. Laser Therapy/

. laser$.mp.

or/4-6

.3and7

©~NOUAWN R

Appendix 4. Embase Ovid search strategy

1. dentin sensitivity/

2. ((dentin$ or tooth or teeth) adj5 (sensitiv$ or hypersensitiv$ or hyper-sensitiv$)).mp.
3.0r/1-2

4. exp Lasers/

5. laser Therapy/

6. laser$S.mp.

7.0r/4-6

8.3and 7

Appendix 5. CINAHL EBSCO search strategy

S1 MH "Dentin sensitivity"

S2 (dentin* N5 sensitiv*) or (dentin* N5 hypersensitiv*) or (dentin* N5 hyper-sensitiv*)
S3 (tooth N5 sensitiv*) or (tooth N5 hypersensitiv*) or (tooth N5 hyper-sensitiv*)

S4 (teeth N5 sensitiv*) or (teeth N5 hypersensitiv*) or (teeth N5 hyper-sensitiv*)
S5S1orS2orS3orS4

S6 MH "Lasers+"

S7 laser*

S8 S6 or S7

S9 S5and S8
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Appendix 6. LILACS BIREME search strategy

Mh lasers or laser$ [Words] and Mh Dentin hypersensitivity or sensitiv$ or hypersensitiv$ or hyper-sensitiv$ [Words]
Appendix 7. ISI Web of Science conference proceedings search strategy

#3#1land #2

#2 TS=((dentin* or tooth or teeth) and (sensitiv* or hypersensitiv*))

#1 TS=laser*

Appendix 8. ZETOC search strategy

hypersensitivity and lasers

hypersensitivity and laser

hypersensitive and lasers

hypersensitive and laser

Appendix 9. OpenGrey search strategy

laser* AND tooth or teeth or dentin* AND sensitive or sensitivity or hypersensitive or hypersensitivity or hyper-sensitive or hyper-sensitivity

Appendix 10. US National Institutes of Health Ongoing Trials Register (ClinicalTrials.gov) search strategy

hypersensitive* and laser”

Appendix 11. World Health Organization International Clinical Trials Registry Platform search strategy

hypersensitivity and lasers
hypersensitivity and laser
hypersensitive and lasers
hypersensitive and laser

Appendix 12. IADR website search strategy

laser and hypersensitivity
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

« Types of studies: in the protocol we stated that randomized cross-over studies with adequate wash-out period would be included.
However, throughout the review process, it was deemed that cross-over studies were not applicable in these types of laser studies, and
therefore this statement was removed.

« Types of participants: we considered patients aged above 12 years rather than 18 years as stated in the protocol. In reviewing the
literature, there was no mention of any adverse events of laser treatment for the paediatric and adolescent population. The participants'
age varied significantly, however, the mean age for all studies was in the adult range. The two studies including younger participants
also had mean ages in the 30s, so we decided to include them.

« Objectives and types of interventions: we had initially intended to include in-office therapeutic chemical agents as a separate
comparison group. However, upon review of the eligible studies, it was noted that there is significant variation between the effects of
different chemical agents. In consultation with Cochrane Oral Health, we decided to exclude studies evaluating lasers in comparison
with therapeutic chemical agents as it is not possible to study the effects of all the various chemical agents in a meta-analysis and data
cannot be pooled.

« Types of outcome measures: due to significant heterogeneity in the type of stimulus and follow-up periods among the eligible studies,
this section was reorganized to include patient-important outcomes in a meaningful manner. In a preliminary review of the manuscript
by Cochrane Oral Health, it was deemed that it would be more appropriate to analyze the data for studies that used tactile stimulus and
air blast stimulus separately. Furthermore, to simplify data analysis and presentation, we incorporated the longevity of effect, formerly
noted as a separate outcome in the protocol, into the primary outcomes.

« Wedid not search the China National Knowledge Infrastructure (CNKI) database as stated in the protocol due to poor yield.
INDEX TERMS

Medical Subject Headings (MeSH)

Bias; Dentin Sensitivity [diagnosis] [*surgery]; *Laser Therapy [adverse effects]; Pain Measurement [methods]; Placebos [therapeutic
use]; Randomized Controlled Trials as Topic

MeSH check words

Humans

Laser therapy for dentinal hypersensitivity (Review) 109
Copyright © 2021 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.


http://oralhealth.cochrane.org/partnerships-alliances

