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Abstract:
Introduction: Dentin hypersensitivity is one of the most common complications that affect patients
after periodontal therapy. Recently low level laser therapy has been introduced as a new treatment
modality and has produced beneficial results. The purpose of this study is to evaluate the effect of
low level laser therapy toothbrushes in reduction of dentin hypersensitivity.
Methods: In this pilot interventional controlled clinical trial, 40 patients suffering from dentin
hypersensitivity were selected using simple randomization. Half of the patients were given laser
toothbrushes and the other half was given non-laser sensodyne toothbrushes. Primary dentin
hypersensitivity was recorded by visual analogue scale (VAS) score and ice spray. Then dentin
hypersensitivity was measured right after the treatment as well az in the intervals of 1 month and
2 months after initiation of the study. Data were compared using Statistical Package for the Social
Sciences (SPSS) software and Analysis of variance (ANOVA) paired T test.
Results: The results of this study showed that there was a significant difference in each of
the two kinds of tooth brushes separately for all time intervals (P < 0.001). Also the effect of
the type of toothbrush was investigated using before treatment VAS with covariance analyses.
P values for immediately, 1 month and 2 months after treatment were calculated to be 0.078,
0.02, 0.01 respectfully. Also the effect of the toothbrush type was significant in the manner that
laser toothbrushes reduce dentin hypersensitivity more than ordinary toothbrushes (P< 0.05).
Conclusion: Both sensodyne and laser tooth brushes improve dentin hypersensitivity, although
the laser toothbrush led to better results in short.
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Introduction

Dentin hypersensitivity usually happens in patients
after receiving periodontal therapies 1,2. Hypersensitivity
is a common complication which presents as sharp acute
pains following nude dentin excitation by thermal, tactile,

osmotic or chemical stimulus. And it cannot be related
to any dental defect or pathologic injury 3,4. Cold is
the main pain trigger in patients suffering from dentin
hypersensitivity. But mechanical agents such as brushing
or flossing the sensible area of teeth as well as chemical
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agents such as acid foods, acid fruits particularly, high
glycemic index aliments and salted one may also be
pain triggers 5,6. Several therapeutic methods have been
introduced to reduce dentin hypersensitivity, but none
showed predictable long-term results 7,8.
In some cases, it has been suggested to cover the
denuded root surface by different methods, such as
gingival grafting, composite or glass-ionomer filling or
even crowning the sensitive tooth; and in extreme cases
of acute dentin hypersensitivity where the other therapies
have failed, root canal therapy has been suggested
as a final solution 9. Recently, laser therapy has also
been presented as a treatment method to reduce dentin
hypersensitivity 10,11. Plaque accumulation causes root
surface demineralization, plaque control is also effective
in the long term in the treatment of dentin hypersensitivity,
which has been proved in multiple researches 12-15.
To treat dentin hypersensitivity, different types of lasers
have been used, including (Neodymium-doped Yttrium
Aluminum Garnet) Nd:YAG, Carbon Dioxide Laser
(CO2), etc…. Recently, low level laser has been presented
as a new method to treat dentin hypersensitivity 16. Low
level Diode Laser is one of them. Diode Lasers are semiconductive and considered to be the newest generation of
Laser 17. This Laser creates lots of wavelengths in visible
and infrared regions, and emits continuously or by pulse
18
. In dentistry, 655-810-980 nm are the wavelengths
which are widely used. This Laser is used for cutting
soft tissues and reducing the amount of bacteria present
in periodontal pockets. One of application of low level
Diode Laser is in treatment of dentin hypersensitivity.
Applying this Laser on sensitive collar of teeth, may
be an adequate treatment to eliminate sensibility 18.
According to multiple studies, in comparison with other
methods, Diode Laser acts more efficiently in dentin
hypersensitivity treatment 19-24.
Of course dentin hypersensitivity reduction with any
Laser or therapeutic protocol depends on amount of
radiation and time elapsed after treatment 16. Kimura and
Aranha 16,25 believe that although the use of Diode Laser
is efficient in dentin sensibility reduction, more research
need to be carried to understand the mechanism by which
Diode Laser acts and reduces dentin hypersensitivity.
Umana, 2013, believed that Diode Laser application
induces dentin sensitivity reduction, by blocking or
narrowing dentinal tubulins, but some researchers don’t
believe in this mechanism 26.The fact is that placebo
effect in dentin hypersensitivity reduction cannot be
underestimated 27,28.
Jokstad, 2012, evaluated Laser effect on dentin
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hypersensitivity, and reached the conclusion that Laser
therapy induces dentin hypersensitivity reduction, but
evidences for this fact are very poor and placebo effect
should also be taken in consideration28.
In this study, the effect of toothbrush with low level
Laser emission in treatment of dentin hypersensitivity
has been evaluated. One advantage of using Laser in
toothbrush is that the patient can use it at home, which
is cost benefit, less time-consuming and easily used by
patients.

Methods
In this pretest-posttest type of interventional clinical
trial with control group, 40 patients referring to the
periodontal department of Esfahan Dental Faculty,
suffering from dentin hypersensitivity on at least one
tooth, having good cooperation and consciousness, and
whose dentin hypersensitivity was caused by dentin
denudation, have been enroled. Patients presenting dentin
hypersensitivity caused by pregnancy, decay and fissure
were rule out of the study. Half of the patients were given
Laser containing toothbrushes Dr.m (m&h co, Korea)
characterized by 650 nm wavelength and 5mW power
(Figure 1) and the necessary instructions about how
to use toothbrushes at home. The other half in control
group was given non-laser sensodyne toothbrushes
(Glaxo Smith Kline co, Germany) with normal Pooneh
(Oregano) toothpaste. Ice spray (a+d co, Germany) was
used to evaluate pain intensity. Patients were asked to
score the intensity of pain on a scale of one to ten,
recorded by visual analogue scale (VAS) score. Then
dentin hypersensitivity was measured just before and
right after the treatment and in the intervals of 1 month,
2 month after beginning of the study.

Figure 1. Schematic of laser toothbrush
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To use Laser toothbrush, first of all the bottom switch
mode should be pushed for the tooth brush starts working.
Once started, the toothbrush works for 55 seconds on the
area receiving the treatment. During this time, Laser is
applied directly on the treated field, on which toothpaste
shouldn’t be used. After 55 seconds, for 5 seconds,
Laser blinks every 0.5 second interval indicating that the
treatment is completed. Then Pooneh toothpaste is put on
toothbrush and patients brush their teeth for 2 minutes. At
the end of the 2 minutes, once again Laser starts blinking (3
times every 0.5 seconds). Then the toothbrush’s head and
patients’ mouth are rinsed, and during one minute and 57
seconds, Laser is again directly applied on the treated area,
to have complete treatment. Overall, the toothbrush works
for 5 minutes, after what all it automatically completely
stops and turns to safe mode. Any time it is needed to
stop the toothbrush, the bottom switch mode has to be
pushed and it automatically goes to safe mode.
Patients were told that after usage, they should place
the toothbrush head up in an open recipient, and during
usage, to avoid Laser contact with eyes.
Data were collected by dental examination using ice
spray 29 and questioning patients about the pain degree,
according to VAS. In different reliable researches VAS
is considered as a method to evaluate pain degree of
dentin hypersensitivity, and its use is recommended 30,31.
Variance Analysis and also co-variance analysis were
used for repeated data concerning the main variables,.
First, Variance Analysis was done for repeated bilateral
data. Considering the significant vice-versa effect
between the time and the toothbrush type in this analysis,
with P <0.001(decreasing variance analysis credit for
repeated bilateral data), variance analysis was calculated
separately for each toothbrush for repeated data in order
to compare VAS for different periods.

Results
After primary examination, 40 patients, who each
had dentin hypersensibility on at least one tooth, were
chosen, and the study was carried on 40 hypersensitive
teeth. After intervention, dentin hypersensitivity was
measured immediately, one month later and two months

Figure 2. Mean VAS index for two toothbrushes at different times

after. Table 1 and Figure 2 show mean patients’ VAS at
different times, for the two kinds of toothbrushes.
To evaluate the timing effect on toothbrush type,
unilateral repeated measure Analysis of variance (ANOVA)
test showed that except for immediately after treatment,
there is a significant difference between different times in
the sensodyne toothbrush group (P <0.001). The results
also showed that in the Laser toothbrush group there
was a significant difference between the four steps (P
<0.001). Paired t-test was performed to compare VAS
at the different times mentioned above, and the result is
shown in Tables 2 and 3.
The complementary paired t-test showed that in
sensodyne toothbrush, except just after treatment, there
is a significant difference for all the other intervals of
treatment (Table 2). In Laser toothbrush, there was a
significant difference between all 4 intervals (Table 3).
Considering VAS difference before treatment,
determined by t-test (P =0.024), dentin hypersensitivity’s
intensity just after treatment, one and two months later
were measured separately, using bilateral variance
analysis, with control group, the effect of different VAS
obtained before treatment was determined and it showed
that although VAS before treatment had significant
effect (P<0.001), immediately after brushing the type
of toothbrush hadn’t significant effect (P=0.078).
One month after treatment, although VAS effect was

Table 1. Mean VAS index for the two types of toothbrushes at different times
Type of toothbrush
Sensodyne
Laser
Pvalue

Before Treatment
8.15±1.75
9.30±1.30
0.024

Immediately
8.15±1.75
8.80±1.47
0.078

Time
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1 month after
6.75±2.35
5.50±2.81
0.02

2 months after
5.60±2.98
3.90±2.65
0.027
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Table 2. Comparison of VAS index at different times for sensodyne toothbrush
Time
Before Treatment
Immediately
1 month after
2 months after

2 months after
<0.001
<0.001
<0.001
-

1 month after
0.006
0.006
-

Immediately
0.99
-

Before Treatment
-

Immediately
0.038
-

Before Treatment
-

Table 3. Comparison of VAS index at different times for laser toothbrush
Time
Before Treatment
Immediately
1 month after
2 months after

2 months after
<0.001
<0.001
<0.001
-

1 month after
0.001
0.001
-

significant before treatment (P =0.016), the type of
toothbrush had also significant effect (P =0.02).
Two months after treatment, although VAS was
significant before treatment (P=0.027), the type of
toothbrush had significant effect (P=0.01).

Discussion
Dentin hypersensitivity is a common painful complain
which bothers patients and lessens their cooperation,
especially after periodontal surgeries, which leads to a
less successful outcome of treatment 32. In this condition,
different stimulus applied on dentinal surface displaces
dentinal intra-tubular liquid and excite neural dendrites
of the whole complex tooth-dentin and creates painful
pulses 33. Two main methods are used to treat dentin
hypersensitivity:
1- Change by blocking pulp’s neural response
2- Change in dentinal liquid flow 34
The aim of this study was to compare clinical changes
in two therapeutic methods using Laser toothbrushes
and anti- sensitivity ones (sensodyne). Patients’ dentin
hypersensitivity was measured at 4 different times via
VAS test: Before treatment, just after treatment, one
month and two months after treatment.
The comparison of obtained VAS at different follow up
periods with just before treatment revealed, in sensodyne
toothbrush group, that there was a significant difference
all periods except for just after treatment. Table 2 shows
that this difference had a decreasing tendency.
These results show that plaque control is efficient
during dentin hypersensitivity treatment. This probably
happens due to secondary dentin precipitation and pulp
protection against future excitations 35.
Appropriate methods of teeth brushing with dentin
preservation reduce dentin hypersensitivity 36. In a
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study carried out by Bartold, a decrease in dentin
hypersensitivity has been reported for patients having
plaque control 37.
Schiff and Sgan-cohen evaluated the role of antisensibility toothbrushes on plaque control and concluded
that brushing sensitive teeth with these kinds of
toothbrushes cause teeth hypersensitivity reduction 38,39.
Plaque accumulation causes root surface
demineralization and micro-organism penetration through
dentinal tubules entrance 12. Some researchers believe
that the exact mechanism of plaque control in dentin
hypersensitivity reduction is unknown, but we could
presume that bacteria’s toxin dilution or move away
while improving gingival health helps reduce dentin
hypersensitivity 13.
It is obvious that plaque control effect on dentin
hypersensitivity reduction cannot occur immediately after
teeth brushing and it isn’t related to the type of toothbrush.
What is interesting is that sensodyne toothbrush doesn’t
have immediate dentin hypersensitivity reduction effect
just after usage.
In the Laser toothbrush group, the comparison of
VAS determinant showed a significant difference for any
period, which means that using Laser toothbrush helps to
reduce dentin hypersensitivity. What is interesting is that
Laser toothbrush has immediate dentin hypersensitivity
reduction effect just after usage.
Richur et al. mentioned in their study, that in
comparison with stannous fluoride and potassium nitrate,
Diode Laser’s immediate effect in dentin hypersensitivity
reduction is more important 23. These results are in
concordance with the present study results and counts as
positive point in favor of using Laser toothbrush instead
of normal toothbrushes. Several studies concluded that
low level Lasers are efficient in dentin hypersensitivity
reduction. Of course there are also researches which
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consider that low level Laser have the same efficiency than
other anti-sensitivity agents, in dentin hypersensitivity
reduction 19-24.
Yilmaz and Corona compared the effect of low
level Laser and fluoride varnish for treating dentin
hypersensitivity. They concluded that low level Laser
showed better results on treating hypersensitive teeth 19,40
It seems that Diode Laser uses one of the three
following mechanisms which could lead to dentin
hypersensitivity reduction:
1- Blocking dentinal tubules: Both, red and infra-red
wave Diode Lasers are efficient for treating dentin
hypersensitivity, and act by blocking dentinal tubules.
Laser induces hyper activation of cellular metabolism
in odontoblasts, which blocks dentinal tubules by
producing third type dentine 26.
2- Neural analgesia: In neural analgesia, Diode Laser
acts by depolarizing C afferent fibers. C fibers are
non-myelin pain afferent receptors with 0.5-1 mm
diameter. They transmit chronic and secondary pain
with a speed of 0.5-1meter per second. This polarity
change is done by reduction of cellular membrane
Potential of Action, and that is how pain transmission
is blocked. Seal and neural analgesia are considered
long lasting effects, although it is not the same for
Placebo effect 22.
3- Placebo effect: Joksad and Lier mentioned that Placebo
effect of Laser cannot be underestimated in dentin
hypersensitivity reduction 27,28. Kienle 41 cited some
fields in which Placebo effect interferes and should
be taken in consideration:
1- A permanent change is clearly made in pain degree
of patients suffering from dentin hypersensitivity,
in which the difference of environmental position
could have a role.
2- In clinical studies, the fact of being polite could
make the patient express less pain.
It seems that evaluating Diode Laser mechanism in
dentin hypersensitivity reduction needs more studies. The
results of this study show that both Laser toothbrush
and anti-sensitivity sensodyne toothbrush are effective
in dentin hypersensitivity reduction, but Laser is more
efficient than anti-sensitivity toothbrush.
In this study, Laser toothbrush effect on dentin
hypersensitivity reduction is the result of combination
of Laser effect and plaque control effect, because while
using Laser toothbrush, patients also benefits from routine
plaque control with toothbrush and toothpaste. Based on
obtained results, it has been revealed that even the use
of anti-sensitivity toothbrushes combined with plaque

control induces dentin hypersensitivity reduction.
Finally, in order to evaluate the results, we should
take in consideration the fact that evaluating dentin
hypersensitivity treatment is a complicated process,
and is influenced by different factors including Placebo
effect, physiological desensitization effect, subjective
patients’ response, etc…42. Nevertheless, the results show
that Laser toothbrushes, besides their mechanism, act
sooner and more efficiently on dentin hypersensitivity
treatment, in comparison with normal toothbrushes.
Although some of previous researches have already put
the accent on the positive effect of low level Laser on
dentin hypersensitivity reduction, but the use of this kind
of Laser in toothbrush allows the patient to take care of
this problem without being present at dental office or in
Laser clinics with minimum expense.
One restriction of this study was the absence of VAS
homogeneity before treatment in all patients; that is the
reason why some results were not significant.

Conclusion
The results show that both sensodyne toothbrush and
Laser toothbrush are efficient in dentin hypersensitivity
reduction, but Laser toothbrush is more efficient than
sensodyne toothbrush.
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