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ABSTRACT

Background: Dentin hypersensitivity (DH); It is a common oral complaint characterized by a sharp
pain in the dentin in response to stimuli such as touch, hot-cold, osmotic pressure changes, and
chemical agents. The treatment of DH is difficult due to the difficulties in determining the pain
intensity and the change in pain threshold from patient to patient. Many desensitizing products and
techniques with different effect mechanisms have been used in the treatment of DH, which has
more than one treatment option. Today, lasers have been used to increase the success of DH
treatment. Although different types of lasers are used in DH treatment, it has been reported that
Nd: YAG laser may be more effective in reducing patient pain compared to other laser types.

Aim: It was aimed to evaluate the effect of Nd: YAG laser on dentin sensitivity treatment by
comparing the pre-treatment and first year control VAS (Visual Analog Scale) value records.
Materials and Methods: Records of 16 (13 females, 3 males) patients were examined, Nd: YAG
laser treatment was performed for DH, and the data of 90 teeth were analyzed using the records
taken with the VAS scale at the beginning and at the first year.

Results: Compared to the beginning, there was a statistically significant decrease in DH in the first
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year after treatment (p <0.001).

Conclusion: Nd: YAG laser irradiation could reduce the symptoms of DH; thus, and it may be
viable alternative for the treatment of this condition.

Keywords: Dentine hypersensitivity; Desensitizing; Laser; Nd: YAG laser.

1. INTRODUCTION

Dentin hypersensitivity (DH); It is a common oral
complaint characterized by a sharp pain in dentin
in response to stimuli such as touch, hot-cold,
osmotic pressure changes, and chemical agents
[1,2]. Dentin sensitivity is an important problem in
dentistry that needs to be investigated, due to its
high prevalence, lowering the quality of life of
patients, and interruption of oral hygiene
practices, and periodontal problems that may
occur as a result of this [3]. Dentin exposure
basically occurs due to the reduction or complete
loss of the enamel layer covering the outer tooth
or the root surface coming out after the loss of
cementum and the periodontal tissues covering
it. Various factors such as atrision, abrasion,
erosion, abfraction and periodontal diseases can
also cause dentin hypersensitivity [4]. The
treatment of DH is difficult due to the difficulties
in determining the pain intensity and the change
in pain threshold from patient to patient.
Therefore, clinical examination, together with a
good anamnesis to be obtained from the patient,
is very important in determining the treatment
method [1,2]. Dental pathologies that make the
diagnosis of DH difficult by producing symptoms
similar to dentin sensitivity are; cracked teeth,
broken restorations, sensitivities after restoration,
dental caries, tubercle fractures, marginal
leakage, occlusal trauma, advanced pulpitis
stages, gum recessions, palatogingival grooves,
sensitivity after tooth whitening, prepared teeth
for crowns and gingival inflammations [5-8].
Many theories have been put forward to explain
the formation mechanism of DH. Although it is
tried to be explained with different theories such
as odontoblastic transduction theory and neural
theory, the most widely accepted today is the
hydrodynamic theory explained by Brannstrom
[9]. The hydrodynamic mechanism is the sudden
movement of the fluid in the dentinal tubules by
physical and chemical stimuli and the activation
of mechanically sensitive A-0 nerve fibers.
Activation of nerve fibers is directly related to the
presence of opened or occluded tubules [10]. DH
is also directly related to the size and opening of
dentinal tubules. Absi et al. reported that
hypersensitive teeth have larger and numerically
more dentinal tubules than non-sensitive teeth
[11]. In the treatment of DH, which has more than
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one ftreatment option, many desensitizing
products and techniques with different effect
mechanisms have been used [12]. Although
these products and techniques have certain
advantages, they also have disadvantages such
as slow clinical effects, difficulty in applying to all
areas, and the need for -continuous use
[13]. Desensitizing agents are classified
according to their mechanism of action as
sedative agents, anti-inflammatory drugs, protein
precipitators, tubule occlusive agents, and tubule
sealants [14]. Today, lasers have been used to
increase the success of DH treatment. Laser
therapy was reported to be an important method
in the treatment of DH in 1985 [15]. Most of the
mechanism that causes a decrease in sensitivity
in laser therapy is not fully known, but it is
thought that the mechanism is different for each
laser [14,16]. The use of Nd: YAG (neodymium:
yttrium aluminum garnet) laser in DH was first
reported by Matsumoto et al. In 1985. The output
power of this laser varies between 0.3 and 2 W
[15]. The Nd: YAG laser, which can be used in
continuous or pulsative mode, the wave length
on pulsatif mode varies between 10 and 20 Hz. It
has been reported that Nd: YAG laser dissolves
dentine and occludes tubules [17]. Er: YAG and
Nd: YAG lasers reduce dentin permeability. In
this way, the DH problem can be solved [18]. The
effect of Nd: YAG laser on sensitive teeth has
been reported that it can be formed by
preventing the flow of fluid inside the dentin
tubules or directly blocking the unmyelinated C
and A-0 nerve fibers due to the coagulation of
proteins inside the dentinal tubules or the
occlusion of the tubules by melting and
recrystallization of hydroxyapatite crystals of
dentin, by creating a photobiomodulatory effect
on odontoblasts [19,20]. It has been reported that
Nd: YAG laser energy at 1064 nm creates
pulpal analgesia by showing a thermal effect on
dentin. It is suggested that the laser temporarily
changes the cell membrane permeability and
sensory axon terminations by acting on the
sodium pump mechanism. Treatment efficiency
has been reported between 5.2% and 100% in
different studies [21]. When Nd: YAG lasers
are used together with sodium fluoride varnishes,
it has been reported that tubule covering
efficiency reaches up to 90% [22]. It has
been reported that Nd: YAG laser may be more



effective in reducing patient pain compared
to other laser types [23]. In the study, the
effect of Nd: YAG laser on dentin sensitivity
treatment ~was evaluated retrospectively
by comparing the VAS (Visual Analogue
Scale) value records taken before the treatment
and the first year control time.

2. MATERIALS AND METHODS

As a result of the power analysis performed on
the retrospective planned study; 95% power,
0.05 sensitivity, sample size was determined as
16 patients. Of the 26 patients who applied to
Ondokuz Mayis University Faculty of Dentistry
Department of Periodontology with the complaint
of dentin sensitivity between 2017 and 2019,
data for 90 teeth affected by DH from 16 (13
female, 3 male) patients who were treated with
Nd: YAG laser and met the working conditions
were examined. However, broken teeth, deep
restorations, crowns and abutments are also
excluded. Patients who had DH complaints for a
long time and who were still uncomfortable
despite using toothpastes with high fluoride
content were included in the study. Patients who
had supragingival and subgingival scaling and
root planing two weeks before laser application
in order to avoid confusion with dentin sensitivity
that may occur due to periodontal disease were
included in the study. In addition, the polishing
process was applied just before the application,
considering that the decrease in the
effectiveness of laser application can be
prevented. Before the laser application, the pain
levels were determined using the VAS values. By
spraying cold air (at a temperature of 21-22
degrees with a pressure of 55-60 psi) with air
spray for 1-2 seconds at a right angle with air
spray to 6 different regions of the
teeth(mesiobuccal, distobuccal, midbuccal,
mesiolingual, distolingual and midlingual) with
DH, the patient's pain degree was asked to be
evaluated over 10, and these values were
averaged. In order to prevent false positive
results, the teeth other than the measured tooth
are insulated with cotton rolls. Routine follow-ups
of the patients were made at regular intervals
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after the treatment and the VAS value was
recorded again with the same method during the
first year controls. Nd: YAG laser device with a
wavelength of 1.064 nm was used in the study.
Laser was applied to the samples with a 300 ym
fiber optic tip at a distance of 1 mm by scanning
motion at a right angle for 40 seconds. The laser
parameters used were adjusted according to the
manufacturer's instructions, with an energy
output of 100 mJ / pulse, a frequency of 10 Hz,
and a pulse interval of 180 ms. An existing
software program was used for statistical
analysis (SPSS Inc., version 19.0, Chicago, IL,
USA). Whether the data showed normal
distribution or not was evaluated using the
Shapiro-Wilk test. According to normality test

results, Wilcoxon test and Mann-Witney u
test were used for intergroup comparisons. P
<0.05 was considered statistically
significant.

It was aimed to evaluate the effect of Nd: YAG
laser on dentin sensitivity treatment by
comparing the pre-treatment and first year
control VAS value records.

3. RESULTS

In our study, DH treatment was applied to a total
of 90 teeth of 16 patients, as 3 male (18,2%) and
13 female (81.2%), with ND: YAG laser. The age
range of treated men was 25-63 and treated
women was 39-49 Table 1.

Compared to the beginning, there was a
statistically significant decrease in DH in the first
year after treatment (p <0.001) *Table 2. At the
end of 1 year, compared to the beginning; in
6.67% of the total teeth, it was observed that DH
decreased as tolerated by the patient, but
continued (VAS score: 3-9 [min-max]), and
completely disappeared in the remaining 93.3%
teeth. Of the 90 treated teeth, 50 were
anterior and 40 were premolar molar teeth. The

decrease in the VAS scale is statistically
significantly higher in premolar-molar teeth
compared to anterior teeth (p = 0.001)
**Table 3.

Table 1. Age and gender distribution

N (%) Age (meanztsd) Age(median, min-max)
Male 3(18.8) 39.92+11.42 38 (25-63)
Female 13 (81.2) 43+5.29 41 (39-49)
Total 16 (100) 40.5+10.47 39.5 (25-63)

* Wilcoxon test was used. ** Mann-Witney u test was used
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Table 2. Region distrubition

Region N (%) Beginning After 1 year 4]
meantsd Median meantsd Median
(min-max) (min-max)
anterior 50 (55.6) 6.8+1.6 6 (5-10) 1.68+1.68 1 (0-6) P<0.001
Premolar-molar 40 (44.4) 7.9+1.62 8 (5-10) 1.65+1.55 1.5 (0-6) P<0.001
Total 90 (100) 7.29+1.7 7 (5-10) 1.67+1.61 1 (0-6) P<0.001
Table 3. Difference assessment between anterior and posterior
Region Decrease difference p Percentage decrease ¢]
Median (min-max) Median (min-max)
anterior 5(3-9) 0.001 80 (37.5-100) 0.472
Premolar- 6 (3-10) 79.17 (40-100)
molar

The decrease in the VAS scale is not statistically
significant by regions as a percentage (p =
0.472) Table 3.

4. DISCUSSION

DH is a common oral problem, with prevalence
levels up to 68% in the general population in
different studies affecting more than 40% of
adults worldwide [24]. The cervical region of the
teeth is the most common area of DH. It has
been reported in studies that canine and
premolar teeth may be the teeth most affected by
DH [25]. However, there are studies reporting
that mandibular incisors can often be affected
[26]. It has been reported that the width and
number of tubules are important in the formation
of DH, and that teeth with DH have eight times
more and twice the width of tubules than those
without DH [27]. Studies have reported that the
patency of the dentinal tubules and their density
in the cervical region are directly related to pain
[10]. Although the number and radius of dentinal
tubules are related to fluid flow and hence
sensitivity, it is thought that tubule diameter may
be a more influential parameter than the number,
as the flow velocity of the fluid is proportional to
the square of the tubule diameter [28]. In our
study, the decrease in VAS values was
statistically significantly higher in premolar-molar
teeth compared to anterior teeth [Table 3]. This
may be caused by due to the larger surface area
in the premolar and molar teeth, there may be
more dentinal tubules and the Nd: YAG laser
obstruct the tubules by dissolving dentin and
causing clogging of the tubules by coagulation of
proteins within the dentinal tubules or by
dissolution and recrystallization of the
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hydroxyapatite crystals of dentin [17]. Women
constitute 81.2% of the patients we included in
the study. It may be due to the fact that female
patients are more eager for treatment due to DH
or that the rate of getting professional help in
cases such as pain and illness is higher than
men [2]. There are studies reporting higher
prevalence of dentin sensitivity in women
compared to men, as well as studies reporting
that there is no statistically significant difference
[29,30].

The relationship between DH and aging is
controversial in the literature. It has been
suggested that the prevalence of sensitivity will
increase with age, as the life expectancy of the
general population increases and the teeth are
kept in the mouth for a longer period of time due
to improved treatment options [30]. It seems
logical on the basis that gingival recession, loss
of enamel and cementum are more common in
older individuals. However, the occurrence of DH
between the ages of 20-40, mostly at the end of
thirties and decrease after the 4th and 5th
decades of life has been explained by decreased
dentin permeability and neural sensitivity with
aging. It has been reported that these responses
may have resulted from the natural
desensitization of sclerosis and secondary dentin
formation [31]. In addition, it has been reported
that long-term use of fluoride-containing
toothpastes may result in occlusion of open
dentinal tubules, resulting in decreased
sensitivity [32]. The average age of the patients
included in this study is 40, and despite the
limited patient population, it is consistent with the
literature. The stimulus used in the diagnosis of
DH; must be measurable and reproducible.



Application of air pressure with air spray in the
evaluation of DH is a known method that has
been used in many studies until today [3,4,5]. It
has been reported in studies that the distance of
the stimulus from the tooth to be measured and
the application time is important in determining
the sensitivity level [33]. It has been
recommended to avoid long-term cold air
applications and to apply short-term applications
such as 1-2 seconds in order to prevent adverse
effects that may occur due to heat change on the
tooth surface with DH [34]. In the study, adjacent
teeth were isolated with cotton pellets as
suggested in the literature, and air was applied
with air spray for 1-2 seconds from 1cm away
from the tooth with sensitivity complaints. The
same stimulus was applied to all patients in the
same setting by the same investigator throughout
the study to eliminate application and evaluation
differences [35]. In this way, we think that
differences that may arise from observation and
application differences are prevented. Today,
there is no standard method that can ideally be
used in measuring and evaluating DH. However,
the use of VAS is one of the most preferred
methods in clinical studies [36]. In VAS, which is
a numerical scale, the individual can express the
pain more accurately and without directing by
placing a mark on the straight line between the
'0" point, which indicates no pain, and the '10'
point, which indicates the most severe pain [37].
VAS was used to evaluate the severity of pain in
our study in order to objectively score DH. Many
desensitizing products and techniques with
different effect mechanisms have been used in
the treatment of DH, which has more than one
treatment option [12]. Nd:YAG lasers are one of
the frequently used options for DH treatment
today. Treatment efficacy has been reported to
range 51.5-100% [38]. Compared to traditional
approaches, high cost, complexity of use, and
the ability to have a placebo effect are the
disadvantages that limit the clinical benefit of DH
laser therapy [39]. The effectiveness and
mechanism of action of laser treatment for DH
treatment is controversial. Sgolastra et al.
suggested that laser therapy may reduce the
pain associated with DH, but its efficacy should
consider the possibility of a placebo effect [40].
The possibility of a placebo effect should be
considered, especially since patient reports are
positive immediately after laser treatment. This
effect consists of a complex mix of physiological
and psychological interactions, which, depending
on the doctor-patient relationship, both parties
belief about treatment is worthwhile and need to
seek symptom relief. On the other hand,
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questions arise regarding the reproducibility and
safety of this technique as the mechanisms
involved are multiple and uncertain [41]. Usage
parameters (settings) of lasers affect the success
of the treatment. When used in inappropriate
settings, more light than necessary may
penetrate the tooth and cause unwanted heat
increase. Usage parameters of Nd: YAG laser in
many studies has been reported that side effects
disappear when the energy power is adjusted to
0.5-1 W, frequency 10-15 Hz and energy in the
range of 60-150 mJ [42,43]. In this study, in order
to avoid possible postoperative complications,
the manufacturer's parameters and
recommendations were followed. The clinical
efficacy of Nd: YAG laser in reducing dentin
sensitivity has been reported at the end of many
studies [15,44]. Gutknecht et al. treated 120 teeth
with DH with Nd: YAG laser in their study and
reported that the sensitivity in more than 80%
teeth completely disappeared at the end of 3
months [45]. In another similar study, 104 teeth
were treated with Nd: YAG laser and it was
reported that at 84 teeth sensitivity completely
disappeared after 6 months and 20 teeth had
cervical DH persistence [46].

5. CONCLUSION

In our study, all teeth treated at the end of 1 year
compared to the beginning; it was observed that
DH in 6 teeth decreased enough to be tolerated
by the patient but continued (VAS score: 3-9
[min-max]) and completely disappeared in the
other 84 teeth. Based on these findings, it can be
thought that Nd: YAG laser is effective in the
treatment of DH when appropriate parameters
are applied together with a correct differential
diagnosis. Comparing other laser types as well
as other desensitizing agents in more detailed
studies to be done in the future may reveal
more successful responses in the treatment of
DH.
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