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Abstract

Background: Dentin hypersensitivity (DH) is defined as an exaggerated sensitivity of vital dentin exposed to ther-
mal, chemical and tactile stimuli. This study aimed to evaluate, through a literature review, the applicability of
high- and low-intensity lasers in the treatment of DH for the past 10 years, as well as its therapeutic potential.
Material and Methods: The electronic databases MEDLINE/PubMed and LILACS were searched using the des-
criptors (“Dentin Sensitivity” OR “Dentin Hypersensitivity”) AND (“Low-Level Therapy” OR Laser), for articles
published between 2010 and 2020. Only randomized clinical trials with full-text and full case resolution were
included.

Results: We found 187 articles in total, among which 61 were pre-selected and 10 included in this literature review.
Conclusions: Considering the found results and their possible limitations, high- and low-intensity lasers, associated
or not with other therapies, have demonstrated beneficial effects in the treatment of DH, being considered a promi-
sing, safe, easy, and effective field of research, reducing pain sensitivity and preserving pulp vitality.

Key words: Dentin sensitivity, dentistry, laser.

Introduction The prevalence of DH is highly heterogeneous, estima-
Dentin hypersensitivity (DH) is a sharp, severe, and su- ted at around 3.8% to 85% (3-6), being a common occu-
dden pain response, dissociated from any other form of rrence in health services. Age and sex are directly related
dental pathology, arising from dentin exposure to ther- to its high prevalence, with young individuals, between
mal, evaporative, tactile, osmotic or chemical stimuli 18 and 44 years old, being female, and with gingival re-
(1,2). cession, the most affected by DH (6,7).
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The diagnosis and treatment of DH are complex, due to
their multifactorial nature and, for this reason, hyper-
sensitive teeth should be carefully examined regarding
pulp and gingival health (8,9). Dentin exposure often re-
sults from cementum removal from the cervical region,
gingival recession, and enamel removal associated with
different types of tooth wear (10). Histologically, hyper-
sensitive dentin presents enlarged dentinal tubules and
in greater number per surface area than dentinal without
sensitivity, for this reason, DH causing discomfort and,
in more severe situations, interfering with the indivi-
dual’s quality of life (11).

Researchers have proposed several theories to explain
the mechanism of DH. Brannstrom’s hydrodynamic
theory is currently the most widely accepted by the li-
terature. It claims that dentinal tubules are filled with a
fluid that, under stimulus, moves and stimulates the re-
traction or distension of odontoblast processes, reaching
nerve endings at the dentin-pulp interface and genera-
ting pain (12,13).

The Lights Amplification by Stimulated Emission of
Radiation (Lasers) have been proposed as an alternative
for treating DH and has become an area of interest for
research in recent decades. Desensitization seems to de-
pend mostly on the type of laser therapy adopted, high-
or low-intensity (14).

High-intensity lasers operate on the obliteration of den-
tinal tubules by the direct irradiation of the exposed
dentin after dentinal surface recrystallization. Such mor-
phological change forms a layer on the target tissue, that
can promote sealing up to 4.0um deep within dentinal
tubules, eliminating pain sensitivity for an extended pe-
riod (15,16).

The low-intensity lasers in the treatment of DH, has been
gaining prominence in the literature due to the proof of
its clinical use, may achieve satisfactory results after the
first session and continuous analgesia of the irradiated
region, for an extended period, even after treatment ends
(17).

At first, low-intensity lasers may increase excitability
threshold of nerve endings, inducing analgesia; it may
also play a role in maintaining resting membrane poten-
tial in the nociceptive receptor. In the long term, they
increase metabolic activity of odontoblasts, forming
restorative dentin and obliterating dentin canaliculi (18).
Many aspects of laser use remain controversial, such as
the best type of laser, parameters used, exposure time,
and number of treatment sessions. Such aspects evoke
the need for further clinical studies to determine a co-
rrect and effective protocol for the treatment of DH.
Thus, this study aimed to evaluate, through a literature
review, the applicability of high- and low-intensity la-
sers in the treatment of DH for the past 10 years, as well
as its therapeutic potential.
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Material and Methods

The study is characterized as a literature review, carried
out in the electronic databases MEDLINE / PubMed
and LILACS, between April and May 2020, using the
keywords (“Dentin Sensitivity” OR “Dentin Hypersen-
sitivity””) AND (“Low-Level Light Therapy” OR Laser)
in association.

Scientific papers found in data collection underwent an
initial screening, considering titles and abstracts of arti-
cles published between 2010 and 2020. The pre-selected
articles were evaluated regarding methodological detail
of the research and consistency of the results presen-
ted by the authors. Only randomized clinical trials with
full-text and full case resolution were included, as this
type of study is considered the gold standard for guiding
clinical practice. Articles published before 2010 and fo-
cused on themes other than laser use in the treatment of
DH were excluded.

Results

We found 187 articles using the mentioned keywords.
After analyzing the titles and abstracts, 61 articles were
pre-selected and read in full, excluding studies in con-
flict with the established inclusion criteria. At last, 10
articles were selected for the present review (Fig. 1).
The characterization of the studies regarding the objecti-
ves, lasers used and their conclusions is shown in Table 1.

Discussion

Treating DH consists of reducing fluid movement insi-
de dentinal canaliculi, narrowing or occluding open tu-
bules, which it blocks the transmission of nerve stimuli
to odontoblasts, inhibiting pain (29). Several therapies
have been proposed over the years (30-32), however,
none has shown a long-term efficiency in managing pain
symptoms caused by DH (33,34).

Lasers have been the focus of several research in Den-
tistry (35,36) and have shown to be a promising alter-
native to the treatment of DH (25,27,28). It should be
considered that there is a diversity of protocols adopted
in these studies, which demonstrates the complexity of
DH and makes the comparison of results difficult (Table
1, 1 cont.).

For the treatment of DH, high-intensity lasers can be
used, which promotes dentin sealing or alters tubular
content by coagulation, protein precipitation, or the
creation of insoluble calcium complexes (37,38), and
low-intensity lasers promotes, at cellular level, analge-
sic, anti-inflammatory, and biostimulating effects (14).
Neodymium: yttrium-aluminum-garnet (Nd: YAG) laser
was the first to be described in the literature (39) and,
among high-intensity lasers, it has the greatest scientific
and clinical prominence in relieving pain caused by DH,
due to its ability to obliterate dentinal tubules by a pro-
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Fig. 1: Flowchart showing the research strategy and articles selected for review.

Table 1: Selected studies according to the inclusion and exclusion criteria established by this review.

Authors (year)

Objective

Laser

Conclusion

Orhan et al. (2011)
19

The aim of this study was to evalua-
te low-level laser therapy in cervi-
cal DH.

Diode laser (4=655nm)

Low-level laser therapy and desensitizer applica-
tion had displayed similar effectiveness in redu-
cing moderate DH.

Aranha and
Eduardo (2012)
(20)

The aim of this randomized, con-
trolled, double-blind clinical study
was to evaluate the effects of Er:
YAG and Er, Cr: YSGG lasers on
DH.

Er: YAG laser (£=2940nm)

Er, Cr: YSGG laser
(£=1064nm)

Clinically, all the laser treatments evaluated were
capable of reducing pain levels at the 1-month
follow-up. All theeth retained vitality of their
pulp. The Er, Cr: YSGG laser at a power of 0.25
the best performance in the clinical evaluations.

Lopes and Aranha
(2013) (21)

The aim of this randomized longi-
tudinal clinical study was to assess
different treatment protocols for
DH with high-power laser, desen-
sitizing agent, and its association
between high-power laser and de-
sensitizing agent, for a period of 6
months.

Nd: YAG laser (4=1064nm)

All protocols were effective in reducing DH af-
ter 6 months of treatment; however, the associa-
tion of Nd: YAG and Gluma® Desensitizer is an
effective treatment strategy that has immediate
and long-lasting effects.

Bal et al. (2015)
(22)

This study aimed to compare the
efficacy of low-level laser and de-
sensitizing paste containing 8%
arginine-calcium carbonate, in the
treatment of DH and also to deter-
mine whether their combined appli-
cation would improve the efficacy
of the treatment.

Diode laser (A=685nm)

The application of either low-level laser and
desensitizing paste 8% arginine-calcium carbo-
nate appears to be effective in decreasing DH.
However, their combined use does not improve
the efficacy beyond what is attainable with either

treatment alone.
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Table 1 cont.: Selected studies according to the inclusion and exclusion criteria established by this review.

The aim of this randomized, lon-
gitudinal clinical study was to

evaluate different protocols for DH
Lopes et al. (2015)

treatment with low-power laser at
(23)

different

agent, and associations, for a period

dosages, desensitizing

of 6 months.

Infrared laser (A=810nm)

It could be concluded that all the desensitizing
protocols were effective in reducing DH, but
with different effects. The combination of proto-
cols is an interesting alternative in the treatment

of cervical DH.

This study aimed to investigate
the efficacy of low-level laser ir-
Moosavi et al.
(2015) (24)

radiation when applied just before
placement of resin composite on re-
ducing postoperative sensitivity of
class V lesions.

Red laser
(£=630nm)

Low-level laser therapy before placement of re-
sin composite could be suggested as a suitable
approach to reduce postoperative sensitivity in
class V restorations.

This study compares sensitivity
reduction after dental restoration
Femiano et al.
(2017) (25)

with and without prior diode laser
irradiation for cervical DH from
non-carious cervical lesions unres-

ponsive to desensitizing agents.

Diode laser (4=810nm)

The use of diode laser prior to placement of di-
rect resin composite restoration for non-carious
cervical lesions could represent a valid procedu-
re for further improvement of the painful symp-
tomatology both immediately and in a long term.

This randomized and longitudinal
in vivo study aimed to assess dif-

ferent protocols for the treatment of
Lopes et al. (2017)

DH with low-power laser (with dif-
(26)

ferent doses), high-power laser, and
a desensitizing agent, for a period
of 12 and 18 months.

Infrared laser (A=810nm)

Nd: YAG laser (£=810nm)

Until the 18-month evaluation, it could be said
that no statistical differences were observed in
the sensitivity levels for all treatments.

This randomized controlled cli-
nical trial aimed to evaluate the
effect of the casein phosphopepti-
Guanipa Ortiz et
al. (2019) (27)

de-amorphous calcium phosphate
fluoride and photobiomodulation in
the treatment of DH, and the impact
of this on the health-related quality
of life.

Infrared laser (4=808nm)

After one-month follow-up, the association of

casein  phosphopeptide-amorphous  calcium
phosphate fluoride with photobiomodulation was
effective in the reduction of DH and promoted a
positive impact on the health-related quality of

life of the participants of this study.

The aim of the present study was
Pourshahidi et al.
(2019) (28)

to compare the clinical efficacy of
diode laser and Er, Cr: YSGG lasers
in the treatment of DH.

Diode laser (£=940nm)

Er, Cr: YSGG laser
(£4=2780nm)

The decrease in DH after application of Er, Cr:
YSGG laser was significantly higher than that af-
ter the application of diode laser at 1-month pos-
toperative interval.

cess called fusion and resolidification, causing neither
pulp damage nor cracks in the teeth. Lopes and Aranha
(21) observed the benefits of Nd: YAG laser in treating
DH, with immediate and lasting results, enhanced by its
association with a desensitizing agent.

Despite such evidence, Lopes ef al. (26) observed no
statistical differences in pain sensitivity levels when
comparing Nd: YAG laser to a low-intensity laser, in
high and low doses, and a desensitizing agent. Possibly,
occlusion may not have occurred in all dentinal tubules
after Nd: YAG laser irradiation, considering the protocol
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adopted in this study, which would justify some patients’
pain.

Erbium lasers have likewise been used for treating DH.
In a study conducted by Aranha and Eduardo (20), the
use of high-intensity lasers for treating DH caused by
non-carious cervical lesions presented promising re-
sults, reducing pain sensitivity and preserving pulp vi-
tality. In this study, Erbium chromium: yttrium-scan-
dium-gallium-garnet (Er, Cr: YSGG) laser had better
clinical results than Erbium: yttrium-aluminum-garnet
(Er: YAG) laser.
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Similar results were reported by Pourshahidi et al. (28),
when comparing low-intensity diode laser and Er, Cr:
Y SGQG laser, significantly superior in reducing DH, after
one month. Er, Cr: YSGG may attain better results, con-
sidering its ability in melting peritubular dentin, whereas
diode laser is less effective in dentinal tubules occlusion
(40).

Low-intensity lasers have gained great popularity among
clinicians, and their immediate effect on pain relief in
DH, depends mainly on the stimulation of pulp tissue
nerve cells, interfering with the polarity of cell membra-
nes and blocking nerve stimulation (33). Thus, as noti-
ced by Moosavi et al. (24) and Femiano et al. (25), anal-
gesic effects promoted by low-intensity lasers after class
V restorations and non-carious cervical lesions, may be
associated with suppression of nerve transmission at the
pulp-dentin interface.

Besides the individual effects of laser, its use in combi-
nation has demonstrated additive or synergistic effects
in the treatment of DH. Laser irradiation, when used in
combination, is usually applied after the use of topical
agents, ensuring a better coverage of dentin channels
(21). Orhan et al. (19), Lopes et al. (23) and Guanipa
Ortiz et al. (27) observed such synergism in relieving
pain caused by DH and improving the quality of life of
studied individuals. These findings suggest the poten-
tiating effects of laser radiation when combined with a
desensitizing agent.

However, the benefits of this association, contrast with
the results found by Bal et al. (22), when combining
low-intensity diode laser and desensitizing paste contai-
ning arginine-calcium carbonate. These results, perhaps,
are related to the mechanisms of action of each treat-
ment.

Conclusions

Considering the found results and their possible limi-
tations, high- and low-intensity lasers, associated or
not with other therapies, have demonstrated beneficial
effects in the treatment of DH, being considered a pro-
mising, safe, easy, and effective field of research, redu-
cing pain sensitivity and preserving pulp vitality. Never-
theless, further studies are needed to develop a definitive
protocol, allowing a better comparison of results availa-
ble in the literature, and understanding of the exact me-
chanism of action of lasers in DH.

References

1. Addy M. Clinical aspects of dentine hypersensitivity. Proc Finn
Dent Soc. 1992;88:23-30.

2. Holland GR, Narhi MN, Addy M, Gangarosa L, Orchardson R. Gui-
delines for the design and conduct of clinical trials on dentine hyper-
sensitivity. J Clin Periodontol. 1997;24:808-813.

3. Chabanski MB, Gillam DG, Bulman JS, Newman HN. Preva-
lence of cervical dentine sensitivity in a population of patients refe-
rred to a specialist Periodontology Department. J Clin Periodontol.
1996;23:989-992.

e416

Lasers in the treatment of dentin hypersensitivity

4. Rees JS, Addy M. A cross-sectional study of dentine hypersensitivi-
ty. J Clin Periodontol. 2002;29:997-1003.

5.Gillam DG. Current diagnosis of dentin hypersensitivity in the den-
tal office: an overview. Clin Oral Investig. 2013;17:S21-S29.

6. Scaramucci T, Anfe TEA, Ferreira SS, Sobral MAP. Investiga-
tion of the prevalence, clinical, features, and risk factor sofdentin
hypersensitivity in a selected Brazilian population. Clin Oral Invest.
2014;18:654-657.

7. Cunha-Cruz J, Wataha JC, Heaton LJ, Rothen M, Sobieraj M,
Scott J, et al. The prevalence of dentin hypersensitivity in general
dental practices in the northwest United States. ] Am Dent Assoc.
2013;144:288-296.

8. Kopycka-Kedzierawski DT, Meyerowitz C, Litaker MS, Heft MW,
Tasgaonkar N, Day MR, et al. Management of dentin hypersensitivity
by practitioners in The National Dental Practice-Based Research Ne-
twork. J Am Dent Assoc. 2017;148:728-736.

9. Moraschini V, da Costa LS, dos Santos GO. Effectiveness for den-
tin hypersensitivity treatment of non-carious cervical lesions: a me-
ta-analysis. Clin Oral Investig. 2018;22:617-631.

10. Pashley DH. Theory of dentin sensitivity. J Clin Dent. 1994;5:65-
67.

11. Bamise CT, Esan TA. Mechanisms and treatment approaches of
dentine hypersensitivity: a literature review. Oral Health Prev Dent.
2011;9:353-367.

12. Charoenlarp P, Wanachantararak S, Vongsavan N, Matthews
B. Pain and the rate of dentinal fluid flow produced by hydrostatic
pressure stimulation of exposed dentine in man. Arch Oral Biol.
2007;52:625-631.

13. Vano M, Derchi G, Barone A, Pinna R, Usai P, Covani U. Re-
ducing dentine hypersensitivity with nano-hydroxyapatite toothpas-
te: a double-blind randomized controlled trial. Clin Oral Investig.
2018;22:313-320.

14. Kimura Y, Wilder-Smith P, Yonaga K, Matsumoto K. Treatment
of dentine hypersensitivity by lasers: a review. J Clin Periodontol.
2000;27:715-721.

15. He S, Wang Y, Li X, Hu D. Effectiveness of laser therapy and
topical desensitising agents in treating dentine hypersensitivity: a sys-
tematic review. J Oral Rehabil 2011;38:348-358.

16. Sgolastra F, Petrucci A, Severino M, Gatto R, Monaco A. Lasers
for the treatment of dentin hypersensitivity: a meta-analysis. J Dent
Res. 2013;92:492-499.

17. Basting RT, Silveira AP, Batista 10. Tratamento da hipersensi-
bilidade dentinaria com laser de baixa intensidade. Arq Odontol.
2008;44:88-92.

18. Mafra RF, Porto ICCM. Uso do laser de baixa intensidade na hiper-
sensibilidade dentinaria. Odontol Clin-Cient. 2008;7:25-28.

19. Orhan K, Aksoy U, Can-Karabulut DC, Kalender A. Low-level la-
ser therapy of dentin hypersensitivity: a short-term clinical trial. Lasers
Med Sci. 2011;26:591-598.

20. Aranha AC, Eduardo CP. Effects of Er: YAG and Er, Cr: YSSGG
lasers on dentine hypersensitivity. Short-term clinical evaluation. La-
sers Med Sci. 2012;27:813-818.

21. Lopes AO, Aranha AC. Comparative evaluation of the effects of
Nd: YAG laser and a desensitizer agent on the treatment of dentin
hypersensitivity: a clinical study. Photomed Laser Surg. 2013;31:132-
138.

22. Bal MV, Keskiner I, Sezer U, Agikel C, Saygun 1. Comparison of
low-level laser and arginine-calcium carbonate alone or combination
in the treatment of dentin hypersensitivity: a randomized split-mouth
clinical study. Photomed Laser Surg. 2015;33:200-205.

23. Lopes AO, Eduardo CP, Aranha AC. Clinical evaluation of low-
power laser and a desensitizing agent on dentin hypersensitivity. La-
sers Med Sc. 2015;30:823-829.

24. Moosavi H, Maleknejad F, Sharifi M, Ahrari F. A randomized cli-
nical trial of the effect of low-level laser therapy before composite
placement on postoperative sensitivity in class V restorations. Lasers
Med Sci. 2015;30:1245-1249.

25. Femiano F, Femiano R, Lanza A, Lanza M, Perillo L. Effectiveness
on oral pain of 808-nm diode laser used prior to composite restoration



J Clin Exp Dent. 2021;13(4):e412-7.

for symptomatic non-carious cervical lesions unresponsive to desensi-
tizing agents. Lasers Med Sci. 2017;32:67-71.

26. Lopes AO, de Paula Eduardo C, Aranha ACC. Evaluation of di-
fferent treatment protocols for dentin hypersensitivity: an 18-month
randomized clinical trial. Lasers Med Sci. 2017;32:1023-1030.

27. Guanipa Ortiz MI, Alencar CM, Freitas De Paula BL, Alves EB,
Nogueira Araujo JL, Silva CM. Effect of the casein phosphopepti-
de-amorphous calcium phosphate fluoride (CPP-ACPF) and photobio-
modulation (PBM) on dental hypersensitivity: A randomized contro-
lled clinical trial. PLoS One. 2019;14:¢0225501.

28. Pourshahidi S, Ebrahimi H, Mansourian A, Mousavi Y, Kharazi-
fard M. Comparison of Er, Cr: YSGG and diode laser effects on dentin
hypersensitivity: a split-mouth randomized clinical trial. Clin Oral In-
vestig. 2019;23:4051-4058.

29. Addy M, Smith SR. Dentin hypersensitivity: an overview on
which to base tubule occlusion as a management concept. J Clin Dent.
2010;21:25-30.

30. de Souza AM, Colares RC, Mendonga JS, Rodrigues LK, Santia-
go SL. Effect of oxalic acid pre-treatment in restorations of non-ca-
rious cervical lesions: A randomized clinical trial. J Conserv Dent.
2014;17:427-431.

31. Jena A, Shashirekha G. Comparison of efficacy of three different
desensitizing agents for in-office relief of dentin hypersensitivity: A 4
weeks clinical study. J Conserv Dent. 2015;18:389-393.

32. Zhu M, Li J, Chen B, Mei L, Yao L, Tian J, Li H. The Effect of
Calcium Sodium Phosphosilicate on Dentin Hypersensitivity: A Sys-
tematic Review and Meta-Analysis. PLoS One. 2015;10:¢0140176.
33. Pesevska S, Nakova M, Ivanovski K, Angelov N, Kesic L, Obra-
dovic R, Mindova S, Nares S. Dentinal hypersensitivity following
scaling and root planing: comparison of low-level laser and topical
fluoride treatment. Lasers Med Sci. 2010;25:647-650.

34. Femiano F, Femiano R, Lanza A, Festa MV, Rullo R, Perillo L.
Efficacy of diode laser in association to sodium fluoride vs Gluma
desensitizer on treatment of cervical dentin hypersensitivity. A dou-
ble-blind controlled trial. Am J Dent. 2013;26:214-218.

35. de Vasconcelos Catao MH, Nonaka CF, de Albuquerque RL Jr,
Bento PM, de Oliveira Costa R. Effects of red laser, infrared, photod-
ynamic therapy, and green LED on the healing process of third-degree
burns: clinical and histological study in rats. Lasers Med Sci. 2015;30:
421-8.

36. Santos AECGD, Bussadori SK, Pinto MM, Pantano Junior DA,
Brugnera Jr A, Zanin FAA, et al. Evaluation of in-office tooth white-
ning treatment with violet LED: protocol for a randomised controlled
clinical trial. BMJ Open. 2018;8:¢021414.

37. Naylor F, Aranha AC, Eduardo C de P, Arana-Chavez VE, Sobral
MA. Micromorphological analysis of dentinal structure after irradia-
tion with Nd: YAG laser and immersion in acidic beverages. Photomed
Laser Surg. 2006;24:745-752.

38. Romano AC, Aranha AC, da Silveira BL, Baldochi SL, Eduardo
C de P. Evaluation of carbon dioxide laser irradiation associated with
calcium hydroxide in the treatment of dentinal hypersensitivity. A pre-
liminary study. Lasers Med Sci. 2011;26:35-42.

39. Matsumoto K, Funai H, Shirasuka T, Wakabayashi H. Effects os
Na: YAG laser in treatment of cervical hypersensitive dentine. J Con-
serv Dent. 1985;28:760-765.

40. Gholami GA, Fekrazad R, Esmaiel-Nejad A, Kalhori KA. An eva-
luation of the occluding effects of Er; Cr: YSGG, Nd: YAG, CO2 and
diode lasers on dentinal tubules: a scanning electron microscope in
vitro study. Photomed Laser Surg. 2011;29:115-121.

Acknowledgements

The authors acknowledge the Coordination for the Improvement of
Higher Education Personnel (CAPES) for granting postgraduate scho-
larships.

Ethics
Not applicable.

e417

Lasers in the treatment of dentin hypersensitivity

Source of Funding
None.

Author’s Contributions

Conceptualization: Catdo MHCV.

Paper acquisition: Ferreira ACD, Sousa JA.

Methodology: Simdes TMS, Melo KCB, Fernandes-Neto JA.
Interpretation of data: Simdes TMS, Batista ALA, Silva MGB.
Writing - original draft: Simdes TMS, Melo KCB.

Writing - review and editing: Simdes TMS, Fernandes-Neto JA, Catao
MHCV.

Conflict of Interest
The authors have declared that no conflict of interest exist.



