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Abstract

Introduction: Dentin hypersensitivity (DH) is one of the most common complaints of patients
referred to a dental office, so this study aimed to compare the effectiveness of combined diode
laser and GLUMA bonding therapy with combined diode laser and 5% sodium fluoride varnish in
patients with DH.

Methods: Sixty patients were divided into three groups (bonding, laser-bonding, laser-varnish), and
before the intervention, the amount of DH was measured with the visual analogue scale (VAS) scale.
In the bonding group, GLUMA Desensitizer solution was applied and then air-dried. In the bonding-
laser group, first bonding was used, and then the affected tooth was irradiated with a diode laser. In
the varnish-laser group, 5% sodium fluoride varnish was coated and then the laser was irradiated
with the said method. DH was measured immediately after the treatment and then 2, 7 and 30 days
after the treatment.

Results: Laser-varnish treatment was not different from laser-bonding treatment at all measurement
times (P=1). Laser-varnish and bonding treatment were not significantly different up to one week
after the intervention, but on the 30" day after the intervention, the difference in pain was significant
(P=0.01). There was no significant difference in laser-bonding treatment up to one week after
the intervention, but on the 30" day after the intervention, the difference in pain was significant
(P=0.003).

Conclusion: The combined treatment with GLUMA bonding and the 660 nm diode laser is effective
in reducing DH and this is more effective than GLUMA bonding alone in the long term. However,
it does not have a significant advantage over the combined varnish-laser method, but it seems that
due to its ease of use, it can be a suitable alternative to the varnish-laser method.
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Introduction removal or gingival resorption which leads to the exposure

Tooth hypersensitivity is one of the most common
complaints of patients referred to a dentistry office.!

This condition is observed by the patient’s complaining
about sharp and short-term pain following dental scaling
and periodontal surgery and other procedures. It is more
common in permanent teeth and disturbs the patient.?
The increased sensitivity is mainly due to dentin exposure
and hydrodynamic theory.

Dentin is made up of thin tubules which, in normal
status, is covered by a layer of enamel, but during enamel

of the dentinal surface of the tooth root, the dentinal
tubules will be exposed to oral cavity environment, and
thermal and physical and osmotic stimulants and acidic
substances lead to the movements of liquids in dentinal
tubules and the activation of nerve endings in these
tubules and subsequently sensitizing teeth.>*

Based on this theory, the ideal treatment for dentin
hypersensitivity (DH) should be able to decrease intra-
dentin tubules liquid flow or block pulp nerve response.®
To date, several methods have been considered to treat
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DH, including the use of desensitizers,® iontophoresis,
adhesives, resin, and lasers.”

In general, all the desensitizing treatments implement
their desensitizing effects through one or two of the
following mechanisms.

1. decrease in the flow of dentinal tubular liquid

2. decrease in the activity of dentinal nerves through
the interaction of potassium ions with their electrical
activity®

Recently, lasers have been presented to treat dentinal
hypersensitivity in an office. The exact mechanism of
lasers in DH is not clearly understood; however, several
theories have been recommended.

Low-intensity lasers like GaAlAs might have photo-
bio-modulation effects on cellular activity, and increase
the deposition of tertiary dentin by odontoblast cells.’
Lin et al found that the use of lasers in DH treatment was
better than the placebo.!

Sodium fluoride is one of the most applicable
desensitizers to treat DH.

This substance has a short-term performance in
blocking or narrowing dentinal tubules, due to gradual
effect and its removal it from the tooth surface following
brushing."

Dentin Bonding Agents are also used in the treatment
of secondary DH to tooth abrasion, and clinical response
to the use of resin bands for appeared cervical dentin with
a promising decrease in hypersensitivity is reported.*?

As bonding systems continue to evolve with improved
physical properties, which more effectively block dentinal
tubules, these factors might be an appropriate therapeutic
option in the permanent improvement of DH."

To date, numerous studies have investigated the effect
of simultaneous use of sodium fluoride (NaF) varnish
and lasers'*"* and also the use of resin bands '*'” to treat
hypersensitivity of teeth.

Since no study has assessed the efficacy of combination
therapy of laser and bonding thus far and the studies
performed have reached no unique treatment protocol for
the disease, the aim of this study was to assess the efficacy
of the simultaneous use of a laser and 5% NaF varnish
compared to combination therapy of laser and resin to
treat tooth hypersensitivity.

Materials and Methods

This prospective clinical trial on 60 patients referred
to the laser section of the school of dentistry at Shahid
Beheshti University of Medical Sciences in Tehran, Iran,
was performed randomly and through the split-mouth
method.

According to the obtained clinical history, all the
patients were appropriately healthy, and on the basis of
ASA criteria, they were also in the ASA-1 position.

Those patients of ASA-1, who had at least three teeth
with hypersensitivity to contact stimulant and/or air blast

and were agreed to 1-month follow-up, were enrolled in
the study, and the patients with a history of malignant or
benign oral disease, long-term drug use, caries in affected
or adjacent teeth, enamel cracking, congenital defects
in enamel or dentin, dental restoration, orthodontic
procedures, periodontal disease, periodontal surgery or
hypersensitivity treatment during last 6 months, non-
surgical treatment of periodontal disease during the 3
months, use of mouthwash or toothpaste containing
desensitizers, pregnancy or lactation, use of anti-
depressants and analgesics, allergy to any components
used in the study, bruxism and tooth abrasion were not
included in the study.

The measurement of the patients’ pain in the study was
performed based on the visual analogue scale (VAS) and
the pain severity of each patient was recorded prior to
performing the intervention.

In order to eliminate the difference in the severity of
dentinal hypersensitivity between various types of teeth,
the teeth were classified into three groups, and in each
of these three therapeutic groups, an equal number of
teeth were placed, and then to select the treatment type
randomly, one method was allocated from the following
three therapeutic methods for each group: (1) bonding,
(2) laser-bonding, (3) laser-NaF varnish. In each patient,
one insensitive tooth was considered randomly as the
control. In the first step, dentinal hypersensitivity was
confirmed by blowing cold air in three directions to the
tooth for 5 seconds and under the isolation of the tooth.

Then, the tooth was washed with a mixture of water and
pumice paste and was dried with sterile gauze.

The tooth was isolated by a cotton roll and the area was
prevented from getting wet by strong suction.

Bonding method
GLUMA desensitizer solution (Kulzer GmbH, Germany)
which consists of 5% glutaraldehyde and 35% HEMA-G
(Hydroxy-Ethyl-Methacrylate and Glutaraldehyde) and
distilled water was used.'

One droplet of the solution was placed by an applicator
for 30 seconds on the tooth.

Then it was blow-dried until the mobile layer on the
tooth disappeared and its surface lost the brilliance.

Laser Method
A KONFTEC Klas-DX diode laser system (KONFTEC
Corporation, Taiwan) was used.

The laser with the wavelength of 660 nm' and power
of 15 mW was radiated to the surface of the affected
tooth in the contact mode for 30 seconds from the buccal
direction and 30 seconds from the lingual direction.
Based on the size of the tooth D or E caps were selected.
The energy densities using these two caps are 1.8 and 6.9
J/cm? respectively.
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Varnish Method

On the buccal and lingual surfaces, the tooth was covered
by a microbrush of 5% NaF (Varnish fluoride, Asia Shimi
Teb, Iran).?

Then, the patient was explained to avoid eating and
drinking in an hour and avoid brushing in 12 hours, and
in order to perform this study, 3 therapeutic groups were
considered.

In the first group which is the bonding group, in order
to match the condition of the intervention, the silent laser
was used as the placebo as mentioned above.

The second group or the laser-bonding group
underwent the intervention by laser and bonding. First,
bonding was done and then the laser was radiated on the
affected tooth.

In addition, in the third group or the Laser-Varnish
group, varnish was firstly done so and then the laser was
radiated. Therapeutic interventions were performed in all
groups in two turns of referral daily and the following day.

In order to assess pain perception, a painful stimulant
was done using an air blast stimulant by cold air prior
to the intervention, immediately after performing the
intervention and through intervals of 2, and 7 days and
1 month after performing the treatment intervention in a
distance of one centimeter from the dental surface for one
second, and the VAS was used to quantify pain severity.

Results
Sixty patients including 32 women and 28 men participated
in this study, and their mean age was 28 years.

Statistical analysis (repeated measure ANCOVA) was
performed on the pain severity reported by patients at
5 times: VAS 1.2: the 1* day, after the intervention, VAS

2.1: the 2™ day, before the intervention, VAS 2.2: the 2™
day, after the intervention, VAS 7: the 7" day, after the
intervention, VAS 30: the 30" day, after the intervention).
This was done on all the three types of treatment (B, B+L,
V +L) (Table 1).

Pain severity prior to the treatment in three groups
was measured and recorded. The mean and the standard
deviation were 4.9 and 2.24 in the Varnish and laser group,
4.61 and 2.16 in the bonding and laser group, and 4.52
and 2.34 in the bonding group. The effect of primary pain
(prior to the intervention) was controlled in the analysis.

First, the presence of the reciprocal effect among
the variables of the time of assessment with the type of
treatment applied was assessed. It was observed that this
reciprocal effect at the level of P=0.185 was significant,
indicating lack of difference between the three groups
in the total progress of treatment and representing the
positive effect of the three groups on decreasing pain.

In order to assess efficiency (pain severity) among the
three groups at each time of the study, type one error
was done through the Bonferroni method. Its results are
presented in Table 2 and Figure 1. As seen, NaF varnish
and laser treatment with bonding and laser treatment
were not different at each time of the measurement
(P=1>0.05).

Bonding treatment with Na-F varnish and the laser
were not significantly different until the measurement
one week after performing the intervention, but on day
30 after the intervention, this difference was significant
(P=0.01<0.05). Bonding treatment with bonding
and the laser were not significantly different until the
measurement one week after the intervention, but on day
30 after the intervention, this difference was statistically

Table 1. Evaluation of Mean and Standard Deviation of Pain in Different Treatment Groups

VAS1.2 VAS2.1 VAS2.2 VAS7 VAS30
Mean 1.1 1.35 0.35 0.4 0.2
Laser-NaF varnish Standard deviation 1.44 1.53 0.67 0.75 0.52
Number 20 20 20 20 20
Mean 0.95 1.0 0.23 0.19 0.09
Laser-bonding Standard deviation 1.62 1.51 0.62 0.51 0.30
Number 21 21 21 21 21
Mean 1.47 1.68 0.63 0.57 0.78
Bonding Standard deviation 2.11 2.16 1.25 1.01 0.97
Number 19 19 19 19 19
Table 2. Evaluation of P Value Comparison in Different Treatment Groups
VAS1.2 VAS2.1 VAS2.2 VAS7 VAS30
P value comparison between B+L and V+L 1 1 1 1 1
P value comparison between B and V +L 0.854 0.787 0.635 0.945 0.01
P value comparison between B+L and B 0.742 0.322 0.381 0.245 0.003

Journal of Lasers in Medical Sciences Volume 12, 2021 |3



Asna Ashari et al

Estimated Marginal Means of pain

10

1
2.0

Ayisuayul uieg

HERENERED

intervention
v+
—— b+l
b

Before VAS1.2 | VAS2.1

treatment

Time

Figure 1. The Effect of Different Treatments on Reducing Pain.

significant (P=0.003<0.05).

Discussion

DH is identified by the sharp and temporary pains of
dentin exposed to reaction to heating, drying, touching,
osmotic or chemical stimulants, which could be attributed
to none of the pathologic manners of the tooth.*»* The
prevalence of dental hypersensitivity is reported as 15-
84% in various individuals.**

In the current study, the effectiveness of three different
treatments (GLUMA bonding alone, combined diode
Laser and GLUMA bonding therapy, combined diode
laser and 5% NaF varnish) on pain severity and DH was
assessed.

The results obtained indicated that at the three treatment
methods, pain on days one and two decreased; the ratio of
pain severity prior to the initiation of the treatment had a
significant difference, and this value was reported almost
the same at different treatments.

Therefore, a significant difference was not observed
among the three mentioned therapeutic methods
in decreasing pain, but the decrease in pain in the
combination method of bonding-laser was higher than
the two other groups. The combination treatments of
varnish-laser and bonding-laser decreased pain and
DH compared to the first day, and this change was in a
descending trend until day 30. Regarding the treatment
method of GLUMA bonding, there was a decreasing trend
in pain severity until day 7, but on day 30, an increase in
DH was observed.

This issue represents stability in decreasing DH in two

combination methods with a laser, but this issue was
not correct regarding the bonding method alone. This
difference could be attributed to the presence of lasers in
both first treatments (varnish-laser and bonding-laser).

In general, in various studies, diode lasers with a
wavelength range of 635-830 nm and a dose range of 2-10
J/cm? for DH were used.?>?*

High-power lasers melt the dentin at the orifice
of dentinal tubules, resulting in their occlusion. The
improvement in DH with the use of low-level lasers is
due to their effect on nerve endings and induction of
proliferation and differentiation of cells.”

Kimura et al stated that the mechanism of decrease in
DH with a laser makes disruption in transmitting sensory
messages by C-Fibers.” Tunér and Hode stated that the
reduction of hypersensitivity in patients after treatment
with these lasers is due to releasing endorphins.?®

Suri et al. also stated that the simultaneous use of NaF
varnish and the diode laser is effective in decreasing pain
according to the VAS, and the effect of simultaneous use
was reported more effective than the use of each of these
methods separately.” The results of the current study were
in line with those in the study by Suri et al. regarding the
effectiveness of the combination treatment of NaF varnish
with the diode laser.

In a study by Nemezio et al, it was found that NaF
Varnish and laser GaAIAs are effective in decreasing DH,
but the laser is more effective in more severe cases.'

The use of resins in decreasing hypersensitivity of teeth
in some studies has been assessed. First, Brannstrom et al
showed the effectiveness of resin in their studies.'s
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This substance blocks the pores of teeth with
hypersensitivity by penetrating into dentinal tubules. The
main mechanism of this method is to produce protein
deposits on the transverse walls of dentinal tubules.

Various later studies have confirmed the efficacy of
bonding agents. Tengrungsun and Sangkla in one study
with the aim of comparing the efficacy of bonding
agents and the GaALAs laser found that both methods
were effective but desensitizing effects of bonding were
superior."”

Numerous studies have shown the positive effects of
using GLUMA bonding, diode laser and NaF varnish on
decreasing DH properly,®”°** but in these studies, the
effect of combination therapy and also the effects of the
three methods on decreasing DH have not been compared
to each other.

It is obvious that three methods of laser, bonding and
varnish alone are able to decrease DH and pain, and we
assessed the combination therapy effects in this research.

Therefore, based on the results of the current study
and according to the results of the previous studies, it
can be said that the simultaneous and combination use
of GLUMA bonding and diode laser in the long term can
have better effects on decreasing DH compared to the
combination method of NaF varnish and diode laser.

Conclusion

The combination of bonding therapy with GLUMA and
a 660 nm diode laser is effective in decreasing dentinal
hypersensitivity, and this is also more effective than
GLUMA bonding alone and the combination treatment
of NaF Varnish + diode laser in the long term.
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