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	 ABSTRACT |		  Objective: This case report proposes a treatment for dentin hypersensitivity (DH) using photobiomodulation 
(PBT) with low power diode laser. Methods and Results: Male patient, 28 years old, reporting “dental sensitivi-
ty,” diagnosed by anamnesis and intraoral examination, with non-carious cervical lesions (NCCL) and DH on 
teeth 15 to 25, with different pain intensities, measured with visual analogue scale (VAS). For DH treatment, a 
PBT was proposed, with 808nm, 100mW, 20s and 2J of energy, applied during 3 sessions, with one-week inter-
val and reevaluation after 30 days. After the first session, the patient reported improvement of sensitivity in all 
teeth, except for 15, that remained sensitive even during the reevaluation. Conclusion: PBT was effective in DH 
treatment, with desensitization being observed for 30 days in 90% of treated teeth.
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	 RESUMO |		  Os efeitos da terapia de fotobiomodulação no tratamento da hipersensibilidade dentinária • Objetivo: Este relato de 
caso propõe um tratamento para a hipersensibilidade dentinária (HD) usando fotobiomodulação (FBM) com laser de diodo de 
baixa potência. Métodos e Resultados: Paciente do sexo masculino, 28 anos, relatando “sensibilidade da dentina”, diagnosti-
cado por anamnese e exame intraoral, com lesões cervicais não cariosas (LCNC) e HD nos dentes 15 a 25, com diferentes in-
tensidades de dor, medidas com escala visual analógica (EVA). Para o tratamento da HD, foi proposto uma FBM, com 808nm, 
100mW, 20s e 2J de energia, aplicada durante 3 sessões, com intervalo de uma semana e reavaliação após 30 dias. Após a pri-
meira sessão, o paciente relatou melhora da sensibilidade em todos os dentes, exceto no 15, que permaneceu sensível mesmo 
durante a reavaliação. Conclusão: FBM foi eficaz no tratamento da HD, com dessensibilização sendo observada por 30 dias em 
90% dos dentes tratados.
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Thus, this clinical case aims to propose 
a treatment for DH using PBT with diode 
semiconductor lasers.

CASE REPORT
This clinical case shows the application of the 

association of PBT with a glass ionomer cement 
restoration for DH treatment. A 28-year-old men 
sought the Clinic of Laser in Dentistry with a major 
complaint of ‘‘dental sensitivity’’ in several teeth. 
During anamnesis, the patient reported avoiding 
the intake of cold and acidic foods and drinks to 
prevent pain.

After clinical examination, no pathology was 
identified. However, the presence of non-carious 
cervical lesions (NCCL) involving teeth 11,12,13,14,15, 
21, 22, 23, 24 and 25 was observed (Figure 1).

Figure 1 | Initial evaluation of non-carious cervical lesions.

Thus, a specific examination was performed to 
detect DH, measuring the pain intensity of these 
teeth. Initially, this examination consisted of a 
tactile test, performed in a standardized way by 
the same examiner with the use of a probe applied 
perpendicular through the exposed dentin region 
(buccal and / or lingual surfaces), from mesial to 
distal direction, with light pressure.16

Subsequently, a test to identify cold-air 
sensitivity was performed by applying an air 
spray, perpendicular to the exposed dentin at 
approximately 1 cm for 3 seconds16 (Figure 2). A 
visual analogue scale (VAS) was used to identify 
through scores (0-10) the degree of discomfort 

INTRODUCTION
Dentin hypersensitivity (DH) is characterized 

as a short-term, acute pain in response for several 
external stimuli that cannot be attributed to any 
other dental pathology.1,2

Dentin exposure in the cervical region can be 
caused by dental wear such as abrasions, erosion, 
and abfraction,3 as well as gingival recession, 
possibly causing DH.4 External stimuli, which may 
be evaporative, thermal, osmotic and tactile, may 
expose dentin from mild discomfort to extreme pain, 
affecting patient’s eating habits and oral hygiene, and 
even negatively affect their quality of life.5

The hydrody namic theor y proposed by 
Brännström and Aström6 is currently the most 
accepted theory to explain the mechanism of pain of 
DH due to dentin exposure. According to this theory, 
physical stimuli promote a movement of the dentinal 
fluid inside dentinal tubules, leading to the contraction 
or distension of the odontoblastic processes that 
stimulate nerve fibers present at the dentin-pulp 
interface, which cause sensation of pain.6-8

Treatment approaches have been targeted according 
to the severity of pain. The use of desensitizing agents 
by the patient at home such as the use of fluoride-
containing dentifrices and/or potassium nitrate9 
represents one of the treatment alternatives, as well as 
therapies performed by the dentist, with the application 
of fluoride varnishes, glutaraldehyde, binding agents, 
sealants, oxalates,3 restorative materials and even 
photobiomodulation therapy (PBT) through the 
application of low-power lasers.10,11

PBT causes direct action on nerve impulse 
conduction, as it acts on the Na+/K+ pump, 
interfering in the polarity of the cell membrane 
and blocking the transmission of the pain impulse, 
without temperature increase.12 This treatment also 
stimulates circulation and cell activity, acting on 
the biomodulation, forming reactive dentin10 and 
resulting in an analgesic and modulating action of 
the inflammatory process.13,14,15
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reported by the patient before and after the 
evaporative stimuli with the triple syringe (Figure 2). 
These scores are shown in Table 1 and compared 
with the scores found after treatment.

Figure 2 | Evaporative test performed with triple syringe on each 
dental element.

After DH diagnosis, a weekly treatment with 3 
sessions of PBT was proposed, with re-evaluation 
after 30 days of the end of the third session. The 
patient was elucidated about the proposed treatment 
using low-power laser, which only started after he 
signed an informed consent form.

As clinical protocol, low-power diode laser 
(GaAlAs, MMoptics®, Laser Duo, São Carlos, SP, 

Brazil) was used with the following parameters: 
wavelength of 808 nm (infrared), 2J energy per 
point, 20 seconds, 100 mW. The laser was applied in 
four points in each tooth: three points in the cervical 
region (mesial, medial and distal) and one point in 
the apical region10,17 (Figure 3). At the end of each 
session, a new evaporative test was performed to 
reevaluate the degree of sensitivity after therapy.

The patient reported improvement of sensitivity 
since the first session. In the second and third 
sessions, only one tooth 15 (score 8) presented 
the same degree of sensitivity reported at the 
diagnosis. In the third session, based on reports of 
improvement already presented by the other teeth 
in previous sessions, only teeth 11,14,15, 22, 23 and 
25 were irradiated.

At the end of the 3 sessions, the patient reported 
some discomfort only in tooth 15; however, he 
already could ingest cold and acidic drinks without 
the pain described at the beginning of the treatment. 
After 30 days of the last session, reevaluation was 
performed with evaporative test and the degree 
of sensitivity was measured. Currently, only 
tooth 15 presented score 7 of sensitivity, showing 
desensitization in 90% of teeth.

Table 1 | Degree of sensitivity reported for each tooth, using the visual analogue scale, after each photobiomodulation therapy session and 
reevaluation.

  1st session   2nd session 3rd session

Degree of 
sensitivity Initial      Final Initial      Final Initial Final Reevaluation
Tooth

11 1 0 0 0 2 0 1

12 1 0 1 0 1 _ 0

13 3 0 2 0 1 _ 1

14 3 2 4 0 2 0 2

15 8 5 8 3 8 4 7

21 2 1 4 1 1 _ 1

22 2 0 2 0 2 1 0

23 4 0 2 1 2 1 1

24 6 2 2 1 1 _ 2

25 6 1 1 1 2 1 1



The effects of photobiomodulation therapy for the treatment of dentin hypersensitivity

4  ●  Clin Lab Res Den 2020: 1-7

Figure 3 | Low-power Diode Laser Application: Cervical point.

Thus, chemically activated glass ionomer cement 
(Maxxion R, FGM®, Joinvile, SC, Brazil) was chosen 
to be used on tooth 15 (Figure 4). After the restorative 
procedure, the sensitivity reduced to score 2.

Figure 4 | Glass ionomer cement restoration on tooth 15.

DISCUSSION
Dentin hypersensitivity (DH) is classified as a 

painful response to different stimuli,18,19 which may 
occur at any age, with etiology and pathogenesis 

associated or not with non-carious cervical lesions 
(abfraction, abrasion and erosion).3,20 Regarding 
prevalence, premolars are the most affected 
teeth.21

Treatments with desensitizing agents represent 
a great alternative for cases of DH; however, studies 
have shown that their results are not long-lasting,3,22-24 
because the materials used have different mechanisms 
of action3,9,25 and depend on the patient’s oral 
conditions and habits (masticatory overload).26

Based on the literature, when using conventional 
desensitizers or restorative materials alone for 
cases of DH, few results are promising in the long 
term.3,22-24

Despite its higher cost, laser treatment shows 
satisfactory clinical results in a shorter time interval, 
often obtained at the end of the first treatment 
session.10,27-34 Moreover, long periods of analgesia 
is observed after the end of treatment due to the 
repeated low-power laser sessions (on average four), 
unlike what is observed with other desensitization 
methods.35 This clinical case presented its positive 
result and, therefore, showed the importance of this 
treatment for DH.

PDT presents action with neural effects, such 
as potassium desensitizing solutions, blocking the 
axonic action and the nervous stimulus, which 
prevents the transmission of pain signs to the central 
nervous system.36

A systematic review carried out by Machado 
et al.26 compared low-power laser therapy with 
placebo treatments for DH and other therapies 
performed at the dentist’s office. They showed that 
the studies used different parameters, however, with 
punctual applications in 4 sessions and observed 
the effectiveness of this therapy immediately after 
irradiation. In this clinical case, a reduction in pain 
perception since the first session of therapy with low-
power laser was observed, remaining even after 30 
days of evaluation, with a single exception, which 
was the case of tooth 15.
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The mechanism by which low-power laser 
therapy is effective is explained by the stimulation 
of the NA + / K- pump in cell membranes, which 
hyperpolarizes the membrane and increase the 
pain threshold and stimulate the odontoblasts, 
leading to higher production of tertiary dentin35,37 
and biomodulation, activating the analgesic and 
modulatory effects on the inflammatory process.13,14

According to the literature, low-power laser 
therapy for DH cases with diode semiconductor 
lasers using wavelengths in the range of 635-830 
nm and dosages in the range of 2-10 J / cm2 are safe 
for this purpose.38 Thus, the parameters used in this 
clinical case are within this therapeutic window, and 
the treatment was successful in 90% of teeth.

For this case report, the visual analogue scale 
(VAS) was used to evaluate the patient’s pain 
response, since the evaluation and quantification of 
this parameter in cases of DH is difficult. This scale 
is widely used, accepted and validated in literature 
for the evaluation of pain.10,27,36,39,40 A single dental 
air syringe stimulus was used because it was a 
clinically relevant measure, as described in other 
studies.39,41,42 As the patient did not report sensitivity 
to tactile tests with the exploratory probe in the 1st 
session, it was not necessary to use this stimulus as 
an evaluation procedure.

Treatment with PDT for DH has been promising 
due to the beneficial effects observed after its 
application. It is worth mentioning that even if the 
patient is in any type of treatment for the relief of 
pain caused by DH, treatment will only succeed if 
combined with the removal of the harmful stimulus 
causing the disease.5 For this reason, in this clinical 
case, the patient was educated to change some 
habits such as vigorous brushing and avoid brushing 
immediately after the consumption of acidic foods to 
avoid the progression of NCCL prior to treatment.

As the patient did not report discomfort with 
teeth aesthetics regarding the structural losses 
observed with the onset of NCCLs in tooth 15, 

a direct restoration with glass ionomer cement 
(MaxxionR, FGM®, Joinvile, SC, Brazil) was made 
because it was the only tooth that presented lesion 
depth greater than 1.5 mm without sensitivity 
remission after PDT. After restorative procedure, a 
new evaporative test was performed on this tooth, 
resulting in an effective pain reduction observed 
using the VAS scale.

The restorative material acts by obliterating 
dentinal tubules, which prevents the movement 
of the dentinal f luid (Branstrom’s Theory),6 
without temperature increase, which could cause 
irreversible damage to pulp or dentin.15 This is the 
reason why the association of low-power lasers with 
restorative materials is shown to be effective in the 
treatment of DH.

The protocol proposal in this study with low-
power laser (within PDT), in the infrared range 
(808 nm), associated with restoration with 
chemically activated glass ionomer cement, in 
cases of dentinal loss greater than 1.5 mm deep, 
has been shown to be efficient in reducing dentin 
hypersensitivity and patient discomfort after 3 
sessions, with desensitization remaining after 30 
days of evaluation.
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lence of dentine hypersensitivity among adult patients at-

tending a dental hospital clinic in Turkey. West Indian Med 

J. 2012;61(2):174-9.

20. Moraschini V, Barboza Edos S. Use of platelet-rich fibrin 

membrane in the treatment of gingival recession: a system-

atic review and meta-analysis. J Periodontol. 2016;87(3):281-

90. doi: https://doi.org/10.1902/jop.2015.150420

21. Liang X, Wei Z, Hu D, Ruan J. Prevalence of dentin hypersen-

sitivity among the residents of Xi’an city, China. Acta Odontol 

Scand. 2017;75(6):387-93. doi: https://doi.org/10.1080/000

16357.2017.1323348

22. Porto IC, Andrade AK, Montes MA. Diagnosis and treatment 

of dentinal hypersensitivity. J Oral Sci. 2009;51(3):323-32. 

doi: https://doi.org/10.2334/josnusd.51.323

23. West NX, Sanz M, Lussi A, Bartlett D, Bouchard P, Bour-

geois D. Prevalence of dentine hypersensitivity and study 

of associated factors: a European population-based cross-

sectional study. J Dent. 2013;41(1):841-51. doi: https://doi.

org/10.1016/j.jdent.2013.07.017

24. Asnaashari M, Moeini M. Effectiveness of lasers in the 

treatment of dentin hypersensitivity. J Lasers Med Sci. 

2013;4(1):1-7.

25. Davari AR, Ataei E, Assarzadeh H. Dentin hypersensitivity: 

etiology, diagnosis and treatment; a literature review. J Dent 

(Shiraz). 2013;14(3):136-45.

26. Machado AC, Viana ÍEL, Farias-Neto AM, Braga MM, Paula 

Eduardo C, Freitas PM, Aranha ACC. Is photobiomodulation 

(PBM) effective for the treatment of dentin hypersensitivity? 

A systematic review. Lasers Med Sci. 2018;33(4):745-53. Epub 

2017 Dec 5. doi: https://doi.org/10.1007/s10103-017-2403-7

27. Biagi R, Cossellu G, Sarcina M, Pizzamiglio IT, Farronato 

G. Laser-assisted treatment of dentinal hypersensitivity: a 



Araújo EMS • Lima BFA • Araújo JGL • Rodrigues FCN • Amaral SF • Lago ADN

Clin Lab Res Den 2020: 1-7  ●  7

literature review. Ann Stomatol (Roma). 2015;6(3-4):75-80. 

doi: https://doi.org/10.11138/ads/2015.6.3.075

28. Rosa RR, Calazans FK, Nogueira RD, Lancellotti AC, Gon-

çalves LS, Geraldo-Martins VR. Effects of different desen-

sitizing treatments on root dentin permeability. Braz Oral 

Res. 2016;30(1):e111. doi: https://doi.org/10.1590/1807-

3107BOR-2016.vol30.0111

29. Soares ML, Porciúncula GB, Lucena MI, Gueiros LA, Leão 

JC, Carvalho AA. Efficacy of Nd:YAG and GaAlAs lasers in 

comparison to 2% fluoride gel for the treatment of dentinal 

hypersensitivity. Gen Dent. 2016;64(6):66-70.

30. Rizzante FA, Maenosono RM, Duarte MA, Furuse AY, Palma-

Dibb RG, Ishikiriama SK. In Vitro Evaluation of Dentin Hy-

draulic Conductance After 980 nm Diode Laser Irradiation. J 

Periodontol. 2016;87(3):320-6. doi: https://doi.org/10.1902/

jop.2015.150444

31. Brignardello-Petersen R. Low-level laser therapy may reduce 

dentin hypersensitivity after scaling and root planing. J Am 

Dent Assoc. 2017;148(9):e126. doi: https://doi.org/10.1016/j.

adaj.2017.06.022

32. Femiano F, Femiano R, Lanza A, Lanza M, Perillo L. Effective-

ness on oral pain of 808-nm diode laser used prior to composite 

restoration for symptoma tic non-carious cervical lesions unre-

sponsive to desensitizing agents. Lasers Med Sci. 2017;32(1):67-

71. doi: https://doi.org/10.1007/s10103-016-2087-4

33. García-Delaney C, Abad-Sánchez D, Arnabat-Domínguez J, 

Valmaseda-Castellón E, Gay-Escoda C. Evaluation of the ef-

fectiveness of the photobiomodulation in the treatment of dentin 

hypersensitivity after basic therapy: a randomized clinical trial. 

J Clin Exp Dent. 2017;9(5):e694-e702. doi: 10.4317/jced.53635

34. Lima TC, Vieira-Barbosa NM, Grasielle de Sá Azevedo C, 

Matos FR, Douglas de Oliveira DW, Oliveira ES, et al. Oral 

health-related quality of life before and after treatment 

of dentin hypersensitivity with cyanoacrylate and laser. J 

Periodontol. 2017;88(2):166-72. doi: https://doi.org/10.1902/

jop.2016.160216

35. Hashim NT, Gasmalla BG, Sabahelkheir AH, Awooda AM. 

Effect of the clinical application of the diode laser (810 nm) 

in the treatment of dentine hypersensitivity. BMC Res Notes. 

2014;7:31. doi: https://doi.org/10.1186/1756-0500-7-31

36. Lopes AO, Aranha ACC. 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(3):132-8. doi: https://doi.org/10.1089/pho.2012.3386

37. Wakabayashi H, Hamba M, Matsumoto K, Tachibana H. 

Effect of irradiation by semiconductor laser on responses 

evoked in trigeminal caudal neurons by tooth pulp stimula-

tion. Lasers Surg Med. 1993;13(6):605-10. doi: https://doi.

org/10.1002/lsm.1900130603

38. Yilmaz HG, Kurtulmus-Yilmaz S, Cengiz E, Bayindir H, Aykac 

Y. Clinical evaluation of Er,Cr:YSGG and GaAlAs laser thera-

py for treating dentine hypersensitivity: a randomized con-

trolled clinical trial. J Dent. 2011;39(3);249-54. doi: https://

doi.org/10.1016/j.jdent.2011.01.003

39. Lopes AO, Eduardo CP, Aranha AC. Clinical evaluation of 

low-power laser and a desensitizing agent on dentin hyper-

sensitivity. Lasers Med Sci. 2015;30(2):823-9. doi: https://

doi.org/10.1007/s10103-013-1441-z

40. Lopes AO, Paula Eduardo C, Aranha ACC. Evaluation of different 

treatment protocols for dentin hypersensitivity: an 18-month 

randomized clinical trial. Lasers Med Sci. 2017;32(5):1023-30. 

doi: https://doi.org/10.1007/s10103-017-2203-0

41. Aranha ACC, Pimenta LAF, Marchi GM. Clinical evaluation 

of desensitizing treatments for cervical dentin hypersen-

sitivity. Braz Oral Res. 2009;23(3):333-9. doi: https://doi.

org/10.1590/S1806-83242009000300018

42. Vieira AH, Passos VF, Assis JS, Mendonça JS, Santiago 

SL. Clinical evaluation of a 3% potassium oxalate gel and a 

GaAlAs laser for the treatment of dentinal hypersensitivity. 

Photomed Laser Surg. 2009;27(5):807-12. doi: https://doi.

org/10.1089/pho.2008.2364


	_GoBack

