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Abstract
This clinical trial aimed to compare the effects of low-level laser therapy (LLLT), Er,Cr;YSGG laser, and fluoride varnish, as
compared to the placebo laser on decreasing dentin hypersensitivity (DH). This randomized, double-blinded clinical trial
included 60 jaw quadrants in 24 patients who underwent periodontal surgery. The quadrants were randomly assigned to 4 groups
and received treatments as follows. Group 1: LLLT with a combination of red and infrared wavelengths, group 2: Er,Cr:YSGG
laser (0.25 W and 0.5 W), group 3: fluoride varnish, and group 4: placebo laser. The sensitivity response to the cold spray was
recorded using visual analogue scale (VAS) at baseline, immediately, and 1 week post-treatment. The data were analyzed by
repeated measures analysis at the significance level of P<0.05. There was a significant reduction in DH after treatment by low-
level lasers, Er,Cr:YSGG laser, or fluoride varnish compared to the baseline data (P<0.05), but the placebo group displayed no
significant alteration in DH (P=0.069). At 1 week, the VAS score in the Er,Cr:YSGG laser group was significantly lower than
that of the LLLT (P= 0.043) and placebo (P<0.001) groups. Furthermore, the subjects who received fluoride varnish exhibited
significantly lower DH compared with the placebo group (P = 0.023). Er,Cr:YSGG laser was the most effective strategy in
dealing with DH, as it caused the greatest pain reduction over the study period and showed a significant superiority over LLLT
and placebo groups. Alternatively, the application of fluoride varnish could be recommended for attenuating DH following
periodontal surgery.
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Introduction

Dentin hypersensitivity (DH) is an acute, immediate, and
short- or long-lasting pain that occurs in dentin exposed to

the oral environment, and cannot be ascribed to any other form
of dental pathology [1, 2]. Under normal situations, dentin is
covered by enamel or cementum. The loss of this protective
cover may occur due to several factors including attrition from
occlusal wear or parafunctional habits, acid erosion, abrasive
tooth brushing, coronal fracture, gingival recession, and peri-
odontal diseases [3–5]. The most accepted mechanism for DH
is the hydrodynamic theory proposed by Brännström [6].
Accordingly, pain is caused by sudden displacement of fluid
inwardly or outwardly across the dentinal tubules as a result of
thermal, evaporative, chemical, mechanical, or osmotic stim-
uli. The fluid movement inside dentinal tubules activates
nerve endings at the pulp/dentin interface and is transmitted
as a painful sensation [4].

Periodontal problems are a major etiologic factor for DH.
The thin layer of cementum (approximately 20–50 μm in
depth) is easily lost during the root surface cleaning
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procedures [4, 7]. The loss of cementum and the overlying
periodontal tissues leads to denuding of numerous dentinal
tubules, making them accessible to a great sort of irritants in
the oral environment. Patients who undergo periodontal sur-
gery usually complain of intolerable and long-lasting tooth
sensitivity that does not resolve even within a few weeks after
treatment. The resulting pain and discomfort may prevent oral
hygiene maintenance and thus leading to plaque accumulation
and the relapse of periodontal problems [3]. The long-lasting
DH could also negatively affect the quality of life of the pa-
tients [3, 8].

It has been demonstrated that the frequency and diameter of
dentinal tubules are greater in hypersensitive than normal den-
tin areas [3, 4, 7]. Therefore, a great variety of desensitizing
agents are based on occluding dentinal tubules or decreasing
their diameter to reduce dentin permeability or fluid move-
ment [4, 9]. Other treatment options for DH rely on blocking
the conduction of noxious stimuli through desensitizing the
nerve terminals [9]. Among the therapeutic products to atten-
uate DH are special dentifrices (containing calcium phos-
phate, potassium nitrate, or oxalate), dentin adhesives, casein
phosphopeptide-amorphous calcium phosphate, restorative
procedures, fluoride containing agents, and laser irradiation
[8].

Lasers have been employed for various purposes in dentist-
ry. Both high-power and low-power lasers could be consid-
ered as modern treatment options for DH, although their
mechanism of action would be different. Low-power laser
therapy (also called as low-level laser therapy or LLLT) is
well-known for its proven biologic effects in modulating in-
flammation, accelerating wound healing, promoting angio-
genesis and cellular metabolism, and minimizing pain and
discomfort in different clinical conditions [2, 10, 11]. It is
believed that low-power lasers can reduce DH by depressing
nerve transmission or stimulating dentin formation [2, 4, 7,
12], whereas the effects of high power lasers are mainly based
on obstructing the dentinal tubules by melting of dentin or
evaporation of the dentinal fluid [1, 13–16]. The erbium,
chromium:yttrium-scandium-gallium-garnet (Er,Cr:YSGG)
laser has gained a lot of popularity for treatment of DH. The
wavelength of 2780 nm emitted by this laser is mainly
absorbed in water and also OH ions of hydroxyapatite, and
can lead to physical and chemical alterations such as melting
and recrystallization in dentin structure [16, 17].

Fluoride varnish has been commonly used as an effective
approach for the relief of DH following periodontal surgery.
Varnishes can seal dentinal tubules and prevent fluid flow by
producing a mechanical barrier which gradually releases var-
ious desensitizing and anti-cavity ingredients [7, 8].
However, this modality may create short-lived effects
and require repeated applications, as the varnish may
be removed during tooth brushing and before achieving
the desired effects [4, 7, 18, 19].

There are limited studies on the desensitizing effects of
Er,Cr:YSGG laser and some controversial reports [2, 20, 21]
about the efficacy of low-power lasers in the management of
DH. It is of interest to compare the clinical performance of
high- and low-power lasers with a commonly usedmodality in
the treatment of sensitive teeth. This in vivo study was con-
ducted to compare the effectiveness of several modalities in-
cluding low-level laser therapy, Er,Cr;YSGG laser radiation,
and fluoride varnish application on decreasing tooth sensitiv-
ity after periodontal surgery and compare the results with that
of the placebo laser application.

Methods and materials

Patient selection

This randomized, double-blinded, placebo-controlled, clinical
trial included 60 jaw quadrants in 24 patients who underwent
periodontal surgery in at least two quadrants of the upper/
lower jaw due to increased pocket depth (> 5 mm). The pa-
tients were 18 females and 6 males with age range of 20 to 65
years (mean age: 44 ± 9.7 years), and the treatments were
performed at the Department of Periodontics, School of
Dentistry, Mashhad University of Medical Sciences,
Mashhad, Iran between March 2019 and October 2019. The
subjects who had carious lesions, crown fractures, defective
restorations, or teeth with evidence of pulpitis, as well as preg-
nant and feeding women, were excluded from the sample. The
exclusion criteria also involved subjects who were under med-
ication with analgesic/anti-inflammatory drugs over the last
72 h, as well as those who received any professional
desensitizing treatment during the last 6 months or used anti-
sensitive toothpaste over the last 3 months prior to the surgical
periodontal therapy. The study was approved by the ethics
committee of Mashhad University of Medical sciences, and
it was registered in the Iranian Registry of Clinical Trials
(IRCT) websi te under the ident i f icat ion number
IRCT20091118002736N5. The study purpose and procedures
were explained thoroughly to the patients, and informed con-
sent forms were signed by all the participants before the study
commencement. The study was conducted in accordance with
the principles stated in the Declaration of Helsinki.

Sensitivity assessment

The periodontal surgery was performed at one quadrant of the
upper/lower jaw at each time point, and an interval of at least 3
weeks was planned between the surgical procedures. The pa-
tients referred 1 to 2 weeks after the operation. At this appoint-
ment, the periodontal pack was removed and tooth sensitivity
was measured by a cold spray (1,1,1,2-tetrafluoroethane;
Luber, Iran). The teeth were dried and isolated with cotton

Lasers Med Sci



rolls before the assessment. The cold spray was deposited on a
small cotton pallet and placed over the tooth surface. The
patient was asked to record the severity of pain using a visual
analogue scale (VAS). This scale was a 10-cm horizontal line
with the left side (0) indicating no pain and the right side (10)
representing the worst possible pain. The patient was
instructed to mark a point on this scale according to the degree
of perceived discomfort. DH was measured on the canine and
first and second premolars and the tooth with highest pain
score was selected for further DH measurements.

Treatment strategies

After measuring DH, the jaw quadrant was assigned to one of
the 4 treatment groups using a table of random sequence. The
allocation was concealed in sealed envelopes and kept by
another person who was not involved in the study process.
All the teeth in the selected quadrant were treated in the same
manner, but follow-up assessments were performed on the
tooth with the highest sensitivity at baseline. The treatments
applied in the study groups were as follows:

Group 1 (Low-level laser therapy [LLLT]): The patients in
this group underwent low-level laser therapy with indium-
gallium-aluminum-phosphide (InGaAlP; Thor DD2 Control
Unit, Thor, London, UK) and gallium-aluminum-arsenide
(GaAIAS; Thor DD2 Control Unit) diode lasers, both operat-
ing at the power of 200 mW, and continuous wave mode. The
InGaAlP laser emitted a red light at the wavelength of 660 nm
and was held in contact with four points located at the cervical
part of the root (mesial, center, distal, and apical to the
cementoenamel margin) for 10 s each. The infrared GAAlAs
laser (810 nm) was then irradiated on the same points, similar
to that described previously. Each point received the energy of
2 J, and the total energy delivered to the tooth by each laser
was 8 J. Since the surface areas of the laser probes were dif-
ferent, the energy densities per point were calculated as 28
J/cm2 and 7 J/cm2 for red and infrared wavelengths,
respectively.

Group 2 (Er,Cr:YSGG laser): In this group, Er,Cr:YSGG
laser (Waterlase MD, Biolase Technology, Irvine, CA, USA)
was employed. The laser irradiated the wavelength of
2780 nm and was used in non-contact mode (at the distance
of about 1 mm from the tooth surface) with the MZ6 sapphire
tip (600 μm in diameter and 6 mm in length). The pulse
duration of the device was 140 μs and the radiation was per-
formed without air and water spray. Initially, the beam was
emitted at the power of 0.25 W and repetition rate of 25 Hz to
scan the cervical part of the buccal surface for 10 s. Following
15min of lasing the teeth in the entire quadrant, the irradiation
was repeated for 10 s per tooth at the power setting of 0.5 W
and frequency of 25 Hz. The local anesthesia was not per-
formed before laser irradiation.

Group 3 (fluoride varnish): The 15 jaw quadrants in group
3 received topical fluoride treatment. Following tooth drying
and isolation with cotton rolls, two coats of a 5% sodium
fluoride varnish (Aria Dent Preventa; Asia Chemi Teb Co.,
Tehran, Iran) was painted over the cervical region of the buc-
cal and lingual tooth surfaces by a disposable applicator. The
patient was instructed not to eat/drink for 1 h and not to brush
the teeth on the day of varnish application, thereby reinforcing
fluoride interaction with dentin tubules.

Group 4 (placebo laser): The jaw quadrants in group 4
underwent low-level laser therapy, as explained in group 1,
but the lasers were turned off.

The treatments were rendered at one visit and by the same
operator. The patients were asked to brush twice per day by a
very soft toothbrush and toothpaste and not use any
desensitizing or fluoride agent following therapy.
Furthermore, the patients were requested to avoid the use of
analgesics as much as possible, but if they perceived severe
pain, they should take gelofen 400 mg and record the number
and frequency of consumption. The study was considered
double-blinded, as the patient and the subject who performed
sensitivity assessments were blinded to the kind of therapy
applied.

Follow-up evaluations

The baseline sensitivity evaluation (T0) was accomplished
after removing the periodontal pack and before the
desensitizing treatment, as explained previously. Follow-up
measurements of pain severity were performed on the selected
teeth immediately after treatment (T1) and at 1 week post-
treatment (T2), and the sensitivity response to the cold spray
was recorded using VAS.

Statistical analysis

For comparing the effectiveness of different desensitizing
treatments, each jaw quadrant was used as a statistical unit
rather than the patient. The normal distribution of the data
was confirmed by the Shapiro-Wilk test (P> 0.05). The repeat-
ed measures analysis was run to detect any significant differ-
ence in tooth sensitivity between the different groups and time
intervals. The statistical analysis was performed through SPSS
software (version 16; SPSS Inc., Chicago, IL, USA) and the
statistical significance was set at P<0.05.

Results

All the patients completed the period of the experiment. Only
two subjects reported the use of analgesic, one after the pla-
cebo application and one after the LLLT treatment. No ad-
verse effect such as pulp necrosis was noticed during the

Lasers Med Sci



study. The repeated measures analysis revealed an interaction
between the time interval and treatment group (P< 0.001).
Therefore, the two factors were analyzed separately.

Comparison of pain scores between the different
intervals

Table 1 presents the mean and standard deviation (SD) of pain
scores at different time points in the study groups. The severity
of pain decreased from baseline (T0) to immediately after
treatment (T1) in all groups. After that, the VAS scores in
subjects treated by Er,Cr:YSGG laser or fluoride varnish con-
tinued reduction. However, the LLLT and placebo groups
experienced an increase in pain level between the immediately
after treatment and 1 week later (T2). In the placebo group, the
VAS score at T2 even reached a higher score than that of the
baseline examination. Figure 1 illustrates the variations in pain
scores throughout the experiment.

Intragroup comparisons revealed significant differences in
DH between the measurement intervals in subjects treated by
LLLT, Er,Cr:YSGG laser, or fluoride varnish (P<0.05;
Table 1), but the placebo group displayed no significant var-
iation in tooth sensitivity over the study period (P=0.069;
Table 1). The least significant difference (LSD) test indicated
that both LLLT and fluoride varnish caused statistically sig-
nificant reduction in DH between baseline and immediately
after treatment and between baseline and 1 week later
(P<0.05; Table 1). In the Er,Cr:YSGG laser group, the de-
crease in VAS scores was significant among all assessment
intervals (P<0.001; Table 1).

Comparison of pain scores between the different
study groups

One-way analysis of variance (ANOVA) revealed no signifi-
cant difference in the severity of pain between the four groups
at either baseline or immediately after treatment (P>0.05;
Table 1). However, a significant between-group difference
was found 1 week after therapy (P<0.001). Pairwise

comparisons by Games Howell test revealed that the mean
VAS score in the Er,Cr:YSGG laser group was significantly
lower than that of the LLLT (P= 0.043) and placebo
(P<0.001) groups. Furthermore, the subjects received fluoride
varnish exhibited a significantly lower tooth sensitivity level
compared with the placebo group (P = 0.023).

Discussion

This study evaluated the clinical outcomes of LLLT,
Er,Cr:YSGG laser, and fluoride varnish as compared to pla-
cebo laser in reducing DH over 1 week after therapy. A ther-
mal test was carried out for measuring DH, using a cold spray.
Cold testing a tooth is a common, accurate, and easily appli-
cable approach that irritates Aδ fibers in the pulpal tissue,
leading to the perception of sharp pain. The overall outcomes
of this study revealed that the three experimental modalities
(LLLT, Er,Cr:YSGG laser, and fluoride varnish) were effec-
tive in reducing pain immediately and 1 week after therapy
compared to the baseline scores, but in the placebo group, the
severity of pain did not display a significant alteration over the
study period. At the 1-week interval, the subjects treated by
Er,Cr:YSGG laser or fluoride varnish demonstrated signifi-
cantly lower VAS scores than the placebo group.

The mean severity of pain in the LLLT group was 6.43 ±
1.90 at baseline. After irradiation, a 23% reduction in pain
level occurred, which was followed by a 6% reversal, so that
VAS score at 1-week interval was 17% lower compared to the
baseline value. The results of the present study revealed that
the combined treatment with red and infrared lasers was ef-
fective in reducing DH, as it caused significant pain suppres-
sion immediately after treatment, which was still significant 1
week later. However, the effect of LLLT was not so strong to
cause a significant superiority over the placebo application
during the study period. The immediate analgesic effect of
laser therapy in alleviating DH can be ascribed to the depres-
sion of neural transmission networks through blocking the
depolarization of afferent C-fibers [2, 4, 7, 12]. Another

Table 1 The mean and standard
deviation (SD) of visual analog
scale (VAS) scores in the study
group at different assessment
intervals

Group Baseline (T0) Immediate (T1) One week (T2) Statistical analysis*

Mean ± SD Mean ± SD Mean ± SD

Low level laser therapy 6.43 ± 1.90a 4.93 ± 2.31b 5.33 ± 2.40 b, B,C P = 0. 031

Er,Cr:YSGG laser 7.83 ± 1.59a 5.47 ± 1.25 b 3.50 ± 1.38 c, A P < 0.001

Fluoride varnish 7.20 ± 1.84 a 5.40 ± 2.25 b 5.10 ± 1.99 b, A, B P < 0.001

Placebo laser 7.07 ± 1.74 6.30 ± 2.16 7.10 ± 1.44 C P = 0.069

Statistical analysis* P = 0.205 P = 0.331 P < 0.001

*P<0.05 denotes a statistically significant difference at P<0.05. Different lowercase superscript letters indicate
statistical significance among the assessment intervals (horizontal), whereas different uppercase superscript letters
imply statistical significance between the study groups (vertical)
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mechanism that may cause a prolonged desensitizing effect is
the promotion of tertiary dentin production at the pulp/dentin
interface by stimulating the proliferation and differentiation of
odontoblasts [2, 4, 7]. It is also possible that LLLT provides
anti-inflammatory and healing effects on the injured pulp tis-
sues and thus reducing DH [4]. It should be noted that dentin
formation occurs over a longer interval and may require re-
peated laser applications, but we applied LLLT once and
followed the results for only 1 week. Therefore, any signifi-
cant effect at the cellular pulp level should not be expected
within the conditions of this study.

In laser therapy, the selection of appropriate laser parameters
is critical to achieve the satisfactory results. Several parameters
such as wavelength, energy, energy density (dose), mode of ap-
plication (stationary versus scanning movement), frequency of
irradiation, and the interval between treatment sessions should be
considered for therapeutic purposes. In this study, the combina-
tion of low-power red and infrared lasers was employed. The
reason was the possible synergistic effect between the red and
infrared lasers that may increase the treatment efficacy [22]. The
laser was applied stationary in contact with four points at the
cervical part of the root in just one session. The energy and
energy density are generally considered the critical parameters
to induce biologic effects [10, 23]. In this study, laser therapywas
contemplated with energy of 2 J per point (8 J per tooth) and
energy density of 28 J/cm2 for red and 7 J/cm2 for infrared
wavelengths. Although the dose was relatively high due to the
small probe size, the delivered energy seems suitable.

In the Er,Cr:YSGG laser group, the pain degree was 7.83 at
baseline, and it declined to 5.47 and 3.50 immediately and 1
week after irradiation, corresponding to 30% and 55% reduc-
tion in the severity of pain, respectively. The considerable
alleviation of sensitivity was not only significant between
baseline and immediately after treatment but also between
immediate and 1-week intervals. This shows that the structural

and chemical reactions that occur after radiation of
Er,Cr:YSGG laser continue after intervention. At the 1-week
interval, the patients treated by Er,Cr:YSGG laser perceived
significantly lower pain level than the LLLT and placebo
groups, implying the strong superiority of this modality in
the management of DH. The desensitizing effects of
Er,Cr:YSGG laser could be attributed to its high absorption
in water that leads to dentin fluid evaporation and deposition
of insoluble salts, thus obliterating the dentinal tubules [1, 5].
In a SEM analysis, Gholami et al. [17] observed that
Er,Cr:YSGG laser at 0.25 W was capable to melt peritubular
dentin, so that the diameter of tubular entrance was reduced
more than 50% after radiation. Others [16] also observed mor-
phologic alterations including portions of melting and recrys-
tallization following the irradiation of Er,Cr:YSGG laser.

In the current study, the Er,Cr:YSGG laser was used at the
subablative threshold and without air and water spray to avoid
the ablating effect. The irradiation was performed in one ses-
sion and two phases (0.25 W and 0.5 W) with a latency of
15 min between them, and the duration of irradiation was 10 s
per phase (20 s in total). Other studies used the power of
0.25 W or 0.5 W and exposure duration of 10 s to 30 s [1, 3,
5]. It has been assumed that the ablative threshold of
Er,Cr:YSGG laser on dentin is 0.5 W, when it is applied
without water mist [3, 16]. Yilmaz and Bayindir [16] com-
pared the desensitizing and tubule occluding effects of
Er,Cr:YSGG laser with 0.25 and 0.5 W power settings. The
results showed that both active laser groups provided a
desensitizing effect immediately after treatment as compared
to the baseline data and control group. However, VAS scores
were significantly lower and the tubule diameters were signif-
icantly smaller in subjects emitted by 0.5 W than those irradi-
ated by 0.25 W.

The severity of pain in the fluoride varnish group was 7.20
± 1.84 at baseline, and it showed 25% reduction immediately

Fig 1 A line chart representing
VAS scores of the study groups at
different assessment intervals.
Significant differences were
found between T0–T1 and T0–T2
for the LLLT and fluoride varnish
groups and between T0–T1, T1–
T2 and T0–T2 for the
Er,Cr:YSGG laser group
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after treatment. A gradual but insignificant reduction in DH
occurred between immediately and 1 week after therapy, so
that the mean percentage of pain reduction in this group was
29% at the end of the experiment. This indicates that the
efficacy of fluoride varnish appears instantly and is main-
tained over 1 week later. Between-group comparisons at 1-
week interval indicated that the mean sensitivity score in sub-
jects treated by the fluoride varnish was significantly lower
than that of the placebo group. The efficacy of fluoride varnish
in alleviating DH may be related to the narrowing of tubule
openings as a result of precipitating calcium fluoride crystals
[4, 7]. As the crystal size is small (less than 0.05μm), repeated
applications of fluoride varnish are required to fill the diameter
of dentinal tubules [4, 7]. Furthermore, by evaporation of var-
nish solvents, a thin layer of material remains that covers the
tooth surface and provides a temporary barrier against differ-
ent stimuli [4, 8]. The application of fluoride varnish is an
easy, practical, inexpensive, and accessible method for the
practitioners and could provide superior results compared to
the placebo laser according to the outcomes of the present
study.

It has been proposed that laser therapy can provide a pla-
cebo effect on pain perception, which may be due to receiving
treatment from a high technology apparatus combined with a
good relationship between the patient and clinician [2, 23–26].
In the present study, the placebo group experienced a small
and insignificant reduction in DH immediately after treatment,
but at 1 week later, pain degree increased to the extent that it
was even greater than that of the baseline value. Overall, the
alterations in DH were not significant in the placebo group
over the period of this study, implying that the placebo effect
of laser is negligible and cannot alleviate the severe pain usu-
ally perceived following the periodontal surgery. In contrast,
several studies reported a strong placebo effect for different
approaches of DH treatment, especially lasers [27–30].

The outcomes of this study are in agreement with the re-
sults of several investigations that exhibited the superiority of
Er,Cr:YSGG laser as a desensitizing agent compared to the
baseline data and placebo application [1, 3, 5, 16].
Pourshahidi et al. [3] observed a reduction in DH immediate-
ly, 1 week and 1 month following the application of both
Er,Cr:YSGG and diode (940 nm) lasers, although the result
of Er,Cr:YSGG laser was significantly better than that of the
diode laser at the 1-month interval. Similar to the results of this
study, Gojkov-Vukelic et al. demonstrated significant analge-
sic effects of low-power lasers on sensitive teeth as compared
to baseline data, but they did not use a control group [31].
Some systematic reviews concluded that although laser ther-
apy decreases pain of DH, the evidence for its effectiveness is
still weak and inconclusive [30, 32]. A recent meta-analysis
[33] indicated that there is low-quality evidence to draw any
conclusions concerning the superiority of lasers versus topical
desensitizing agents for DH treatment. The results of this

study are also consistent with numerous investigations that
demonstrated the effectiveness of fluoride agents in dealing
with DH [8, 34–37]. Osmari et al. [38] and Yilmaz et al. [18]
concluded that fluoride varnish is an ideal choice when an
immediate desensitizing effect is desired with just a single
application.

The outcomes of this investigation contradict the results of
several studies that indicated the clinical advantages of laser
therapy over other treatment modalities for managing DH [4,
7, 12, 20, 29, 39–41]. Doshi et al. [40] included 60 sites that
underwent periodontal flap surgery, and observed significant
decreases in DH and pain in the laser irradiated sites (660 nm,
25 mW, 4.5 J) compared to the control sites on the seventh day.
Naghsh et al. [12] employed 660 nm (30mW) and 810 nm (100
mW) diode lasers for 2 min on sensitive teeth and found that
both lasers were effective in reducing pain compared to the
control group, although the effect of 810-nm laser was better
than the 660-nm laser. Sgolastra et al. [42] assessed the efficacy
of different lasers in reducing DH and revealed no differences
for Er,Cr:YSGG laser vs. placebo, whereas Er:YAG, Nd:YAG,
and GaAlAs lasers were found to be efficacious in DH reduc-
tion. Soares et al. [41] reported that laser therapy (40 mW, 4
J/cm2, 15 s per point on 4 points) resulted in significantly great-
er reduction in pain intensity than 2% neutral fluoride gel on
hypersensitive teeth. The controversies regarding the
desensitizing effects of lasers between the studies may be relat-
ed to the differences in laser parameters and radiation protocols
as well as to the discrepancies in study designs [2]. For exam-
ple, most of the studies that reported superior analgesic effects
of low-power lasers applied treatment for 3 or 4 sessions [12,
19, 29, 31, 40], but in this study, all treatments were performed
only once. Some studies [43, 44] did not have a placebo or
control group and just compared the results with baseline data
or other treatment modalities.

The limitations of this study were the small sample size and
the short follow-up period. Further randomized controlled tri-
als with longer follow-ups and larger sample sizes are war-
ranted to compare the efficacy of different modalities in atten-
uating DH. The LLLT should also be assessed with different
irradiation parameters at more frequent appointments.

Conclusions

1- All treatment strategies including LLLT, Er,Cr:YSGG la-
ser and fluoride varnish caused a significant reduction in
DH compared to baseline over the period of this experi-
ment, but the alteration in pain degree was not significant
in the placebo group.

2- The Er,Cr:YSGG laser was the most effective strategy in
dealing with DH after periodontal surgery, as it showed
the greatest reduction over the 1-week period of this
study. Furthermore, the degree of pain was significantly
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lower in the Er,Cr:YSGG laser group than the placebo
and LLLT groups at the end of the experiment.

3- The application of fluoride varnish exhibited a significant
superiority over the placebo laser in relieving DH at the 1-
week interval.

4- Both Er,Cr:YSGG laser radiation and fluoride varnish
application could be recommended for rapid DH reduc-
tion in subjects who underwent periodontal surgery.
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