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Abstract
Background: dentin hypersensitivity (DH) is a painful condition that is highly prevalent in the world’s adult 
population.

Aim: The aim of this study was to compare the efficacy of fluoride varnish (5% sodium fluoride)irradiation 
with diode laser in the treatment of dentin hypersensitivity in non caries cervical lesion(NCCL) patients.

Materials and Methods: Twenty patients with 90 teeth were divided into two groups: Group 1, teeth treated 
with diode laser with5 J/cm2 energy density;Group 2, teeth treated with NaF irradiated with diode laser with 
same previous diameter.

Results: The two treatments were applied to the buccalcervical region with three follow up intervals 30 
minutes,2 weeks and one month. The response of the patient to thermal-evaporative stimuli was rated on a 
Schiff cold air sensitivity scale. The results showed a reduction of hypersensitivity in response to thermal-
evaporative stimulation at the end of treatment in both groups.

Conclusion: dentine hypersensitivity treatment withNaF+diode laser was found to be more effective than 
low-level laser radiationimmediately. 
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Introduction

Dentine hypersensitivity (DH) is a communal 
painful clinical problem ascending from uncovered 
dentine, which cannot be ascribed to any other dental 
pathology. Under ordinary conditions, dentine is covered 
by enamel or cementum and is not affected by direct 
stimulation. Periodontal treatment such as scaling, root 
planing and also improper tooth brushing can expose 
root surfaces and may aggravate DH. Although different 
theories have been anticipated for the mechanism of 
DH, with ‘‘hydrodynamic theory’’ the most commonly 

one [1], assumes that painful stimulation increases fluid 
flow within the dentinal tubules inward and outward [2]. 
Then, it appears suitable to suppose that any materials or 
technique that decreases dentinal fluid movement should 
decrease dentine hypersensitivity [3].Several techniques 
and materials such as dentifrices, mouthwashes, dentine 
adhesives, varnishes and restorative materials were tried 
to decrease DH. Sodium fluoride (NaF) formulations 
have been tried in vitro and in clinical examinations 
[4].The using of NaF on hypersensitive tooth mostly 
results inobliteratepatent dentinal tubules as resulted of 
precipitation of calcium fluoride crystals consequently 
control the permeabilityof exposed dentine according to 
hydrodynamic theory[5]. Another treatment methodology 
for DH was established with the appearance of laser 
technology that is progressively utilized in dentistry 
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[6].The lasers utilized for the treatment of sensitive 
teeth according to output powers couldbe dividedin 
two groups: The low-level lasers are helium-neon 
(He-Ne) and gallium– aluminum arsenide (GaAlAs) 
(diode) lasers and The middle output power lasers are 
neodymium doped: yttrium, aluminum, and garnet 
(Nd:YAG); erbium doped: YAG (Er:YAG); and carbon 
dioxide (CO2) lasers[7]. The effect of laser irradiation 
on dentine surface have explain by several theories, 
however for the middle output lasers the most acceptable 
one shows that sealing or occluding the dentinal tubules 
by melting and re-crystallization of dentine[6].Newly, 
low-level laser therapy (LLLT) proved by studies can 
impede dentinal tubules by expanding the cell metabolic 
movement ofodontoblasts that encourage deposition of 
tertiary dentine[8].On the other hand, review of literature 
showed that there areno published data available 
regardingthe desensitizingeffect of single application 
of diode laser with 976 wave length for patients with 
non caries cervicallesions (NCCLs).The aim of this 
randomized, controlled, clinical study is to compare 
diode laser alone withdiode laser of 976 wave length in 
combination with 5% sodium fluoride application in the 
treatment of DHfollowing scaling.

Subjects and Methods

Twenty  patients (8 men and 12 women; 90 teeth) 
between the ages of 25and 50  affected by DH were 
selected for this study. After having oral and written 
information about the designof the study, informed 
consent form have been taken from all patients. Study 
protocol andrelated consent forms were approved by 
ethical committee/ college of Dentistry/ University of 
Baghdad, followed the guidelines of Helsinki and Tokyo 
for humans (the reference no. 130619 in 2\12\2019).

Inclusion criteria 

To be included in the study, the patients had to have 
NCCLs (erosion, abrasion, attrition and abfraction) 
suffering of dentine hypersensitivity have four or more 
hypersensitive teeth at different quadrants [9].

Exclusion criteria

Criteria for exclusion from the study were using 
of desensitizing toothpaste in the last 3 months, any 
professional desensitizing therapy on the selected teeth 
during the last 6 months, defective restorations, carious 
lesionson the selected or neighboring teeth, taking 
analgesics/anti-inflammatorymedications at the time of 
the study, pregnancy, and smoking[7].

DH assessment

Before the application of diode laser and diode+NaF 
varnish, DH was assessed by an evaporative stimulus 
-Schiff cold air sensitivity scale [10]. A cold air-blast from 
a dental syringe was directed to the exposed cervical area 
for 3 secs at a distance of 2 mm at a right angle to the 
buccal site of the assigned teeth, while the adjacent teeth 
were isolated with cotton rolls and operator’s fingers. 
The scale includes the following scores: 

0- Tooth/subject did not respond to the air stimulus.

1- Tooth/subject responded to the air stimulus but 
did not request discontinuation of the stimulus.

2- Tooth/subject responded to the air stimulus and 
requested discontinuation or moved from the stimulus.

3- Tooth/subject responded to the air stimulus, 
considered the stimulus to be painful, and requested 
discontinuation of the stimulus. 

Treatment modalities

In this split-mouth study design for each patient, 
selected teeth were randomly assigned to the diode 
laser group and diode +NAF. Adjacent teeth received 
the same treatment however, the teeth of the different 
quadrants received different treatment desensitizers. 
The diode laser used in this clinical was SOLAS dental 
diode laser which is a surgical and therapeutic device 
produced by Lazon medical laser Company with 
continuous emission (976 nm) on non-contact mode 
(0.5mm from the surface). The laser device was used 
with the following parameters: output power of 0.6W, 
the irradiation time of 60 sec using 400 tip diameters. 
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The laser was applied by scanning the cervical part in an 
intersecting pattern. In the NaF varnish group (Alpha-
pro white fluoride varnish made in the USA), the light 
white varnish was applied with a disposable brush at the 
cervical region of the buccal surface, ensuring dry tooth 
surface by isolation with cotton rolls and an air syringe. 
The varnish left on the tooth surface about 60 secs before 
laser irradiation with the same previous diameter. After 
one-minute, material removed from the tooth surface, 
DH was assessed using the Schiff scale immediately 
after 30 minutes, 2 weeks, and at 1month after treatments 
by a single examiner. All patients used a soft toothbrush 
and a toothpaste without any anti-hypersensitivity agent.

Statistical Analysis 

The data were entered in Microsoft Excel and 

statistical analysis were performed using the Statistical 
Package for Social Science (SPSS version 25) software. 
Independent sample –t-test used to test the difference 
between two groups.

Results

Table 1 showed the reduction of mean in diode 
laser group from 2.24 before treatment to 0.71 after one 
month, however in Naf +diode laser group the reduction 
of mean was 2.33 before treatment to 0.02 after one 
month.Highly significant differences can be observed 
immediately after treatment (30 min) p value =0.00 
compared with that before treatment where the p value 
= 0.52. 

Table 1:Comparison between study groups using independent sample t- test  

Groups 
Time 

laser Laser+Naf
Independent sample t-test

95% confidence interval 

Mean SD Mean SD lower Upper t-test
df

P-value

Before treatment 2.24 0.71 2.33 0.73 0.39 0.21 0.58 88 0.52

After 30 minute 0.80 0.40 0.24 0.43 0.38 0.73 6.27 88 0.00

After 2 week 0.73 0.44 0.02 0.14 0.57 O.85 10.11 88 0.00

After one month 0.71 0.45 0.02 0.14 0.54 0.83 9.58 88 0.00

Discussion

DH is a common, painful sensation for 
patientswhohave NCCL.Satisfactory results have been 
shown with multiple treatments, there is still no best 
quality level for the treatment of DH accessible today 

[11].NaF varnish is mainly used in clinical studies. In the 

present study, 5% NaF was chosen as a desensitizing 
agent, however studies showed that topical application of 
NaF exerts a desensitizing effect on exposed dentine and 
cementum[12]. The reaction between NaF and calcium 
ions that leads to formation of calcium fluoride crystals, 
which are deposited on the dentinal tubules’ openings 
[13]. The effectiveness of the Nd:YAG laser and 5% 
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NaF varnish inthe management of DH was evaluated by 
Kumar and Mehta both clinically and under the scanning 
electron microscopy (SEM). The authors exhibited that 
both of the treatment ways are effective in the treatment 
of DH [14]

In this clinical study, an attempt was made to 
evaluate effectiveness of diode laser with and without 
5% NaF in treatment of dentine hypersensitivity. The 
effectiveness of LLLT on DH was evaluating in many 
vitro and vivo studies. The dosage and the amount of 
energy applied are important factors in the effectiveness 
of LLLT in addition to the wavelength. These lasers 
provide an immediate analgesic effect by depressing 
nerve transmission [6]. Based on the physiological 
experiments, this immediate effect of a GaAlAs laser is 
caused by blocking the depolarization of C-fiber afferents 
[15].Sicilia et al. assessed the instant effectiveness in the 
reduction of DH in periodontal patients. They reported 
that LLLT has shown rapid DH reduction compared to 
the placebo laser in periodontal patients [16]. Consistent 
with this report, in this clinical trial, boththe diode laser+ 
NaF varnish and diode laseralone had a desensitizing 
effectimmediately (30 minutes) after a single application. 
In addition to theimmediate analgesic effect. The laser 
therapy applied with

correct parameters may stimulate the cellular 
metabolic activity of the odontoblasts and obliterate 
the dentinal tubules with the intensification of tertiary 
dentine production [8].

In this clinical trial,solase diode laser was used 
with wavelength 976 with an optical fiber (400 mm 
diameter),0.6 w in non-contact mode for 60 seconds.
Currently, several studies have reported that the 
application of 980nm diode laser could be used safely in 
endodontic treatment and in root canal disinfection [17]. 

The present study showed that significant reduction in the 
level of DH in group one to thermal-evaporative stimuli 
using Schiff scale and showed a reduction of the mean 
from 2.22 before treatment to 0.8 after treatment and 
these results remain stable up to one month. This was in 
agreement with most studies using the same parameter. In 

a similar study a galium: aluminum: arsenide (GaAlAs) 
diode laser used was a 970nm wavelength laser with 
an optical fiber (200 mm diameter). The specimenwas 
irradiated with a frequency of 10 Hz contact mode for 
30 seconds [18].  Results showed good  dentinal  tubules 
occlusion. 

Although diode laser irradiation at a power of 
60mW does not have morphological effect on the 
surface of enamel or dentine, however this small 
fraction of the laser energy is transmitted through 
dental hard tissues to extent the pulp [6]. In our study, 
the results of combination treatment of  NAF+ Diode 
laser group showed a significant reduction of dentine 
hypersensitivity by mean of 2.33 before treatment to 
0.24 after 30 minutes and this results remain stable 
after one month. These results agree with other studies 
using the same type of therapy [19].Further studies are 
necessary to evaluate the morphological changes of the 
dental hard tissues under SEM after diode laser (976) 
irradiation for DH treatment. 

Conclusion

dentine hypersensitivity treatment with NaF+diode 
laser was found to be more effective than low-level laser 
radiation immediately 
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