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Abstract This randomized and longitudinal in vivo study
aimed to assess different protocols for the treatment of dentin
hypersensitivity with low-power laser (with different doses),
high-power laser, and a desensitizing agent, for a period of 12
and 18 months. The lesions from 32 patients (117 lesions),
who were submitted to the inclusion and exclusion criteria,
were divided into nine groups (n = 13): G1: Gluma
Desensitizer (Heraeus Kulzer), G2: low-power laser with
low dose (three points of irradiation in vestibular portion and
an apical point 30 mW, 10 J/cm2, 9 s per point with the wave-
length of 810 nm, with three sessions with an interval of 72 h),
G3: low-power laser with high dose (one point in the cervical
area, and one apical point 100 mW, 40 J/cm2, 11 s per point
with the wavelength of 810 nm in three sessions with an in-
terval of 72 h), G4: low-power laser with low dose + Gluma
Desensitizer, G5: low-power laser with high dose + Gluma
Desensitizer, G6: Nd:YAG laser (Power Laser™ ST6,
Research® in contact 1.0 W, 10 Hz and 100 mJ, ≈85 J/cm2,
with the wavelength of 1064 nm), G7: Nd:YAG laser + Gluma

Desensitizer, G8: low-power laser with low dose + Nd:YAG
laser, and G9: low-power laser with high dose + Nd:YAG
laser. The level of sensitivity of each volunteer was assessed
by visual analog scale of pain (VAS) with the aid of air from
the triple syringe and exploration probe, 12 and 18 months
after treatment. All analyses were performed separately for air
and probe stimulus. The level of significance was considered
for values of p < 0.05. After statistical analysis, all treatments
were shown to be effective in reducing dentinal hypersensi-
tivity, and the results were considered not statistically different
from those at 12 months. Therefore, until the 18-month eval-
uation, it could be said that no statistical differences were
observed in the sensitivity levels for all treatments.
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Introduction

Dentin hypersensitivity (DH) is clinically described as a non-
spontaneous, localized, intense pain of short duration that
ceases when stimuli (thermal, chemical, mechanical, evapora-
tive, or osmotic) are removed, and cannot be attributed to any
other form of dental defect or pathology [1–9].

DH prevalence has ranged between 4 and 74% in the var-
ious populations studied [10–15]. This wide variation in the
numbers can be explained by the difference in populations and
methods used for verifying pain [16].

There are many etiologic and predisposing factors related
to DH [17]. Enamel loss and consequent dentin exposure may
result from the combined processes of abfraction, abrasion,
and erosion. Denuding of the root surface is also a result of
loss of cement and periodontal tissue [18]. The origin of this
dentin exposure may be multifactorial, resulting from chronic
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brushing problems with oral hygiene, occlusal trauma, peri-
odontal diseases, periodontal surgeries, parafunctional habits,
abrasion by tooth brushing force, erosion due to dietary fac-
tors, poor positioning of the teeth in the arch, age, or a com-
bination of these factors [19–21].

Concerning the treatment, a number of possibilities have
been described and lasers are known for their easy reproduc-
ibility and fast responses. However, in 2003, the Canadian
Advisory Board for Dentin Hypersensitivity [22], in their re-
port on recommendations for the diagnosis and treatment of
DH, concluded that irrespective of studies conducted with
low- or high-power laser, further long-term clinical follow-
up, randomized, double-blind, and placebo studies should be
conducted.

In 2012, Jokstad [23] analyzed the study of Sgolastra et al.
[24] in a special supplement of the Journal of Evidence-Based
Dental Practice, and concluded that the treatment of DH with
lasers appeared to reduce the pain; however, evidence of this
effectiveness was still weak due to the wide variation in the
methodologies used.

High-power lasers are effective for the treatment of DH due
to the melting that occurs as a result of heat transmission. This
interaction results in fusion and resolidification of dentin, with
the consequent effect of sealing and reducing the diameter of
the dentinal tubules [6, 25].

Unlike high-power lasers, low-power lasers do not emit
heat and stimulate the normality of cell functions [26, 27].
This is because they lead to the occurrence of change in the
electrical potential of the cell membrane, activating the Na+/
K+ ATPase pumps, providing an increase in adenosine tri-
phosphate (ATP) synthesis, and bringing about analgesic, po-
tential anti-inflammatory and biomodulation benefits to the
cells [19, 26]. Up to now, studies have not yet been conclu-
sive, but have affirmed that these lasers blocked the depolar-
ization of afferent C fibers, so that the neural transmission of
pulp pain stimulus did not reach the central nervous system,
thus providing immediate analgesia [28, 29]. In addition to the
temporarily effect on hyper-polarizing C afferents fibers, the
current literature has also supported the theory that low-power
laser effects also stimulated healing by increasing PGF2,
COX2, and growth factors [30].

There is a possibility that low-power lasers may obliterate
the dentinal tubules by the effect of photobiomodulation on
dental pulp, due to an increase in cellular metabolic activity of
the odontoblasts, so that they intensify the production of ter-
tiary dentin [26, 27, 31, 32].

Ideally, the most appropriate treatment for DH would be
the type that has a long-lasting effect, is resistant to oral chal-
lenges, has immediate action, and brings comfort to patients
with DH. Based on these concepts, a variety of treatments
have been described, such as occlusal adjustment, diet advice,
brushing instruction, use of specific toothpastes with desensi-
tizers, application of adhesive systems and/or restoration,

application of desensitizing products, and more currently, the
use of low- and high-power laser irradiations; however, due to
the wide variety of treatments and protocols existent, doubts
remain about which strategy to use and individualizing the
treatment for each patient [22].

Therefore, the aim of the present in vivo study was to
evaluate different protocols for the treatment of DH with
desensitizing agent, low-power and high-power lasers, and
associations for a period of up to 18 months.

Materials and methods

The research protocol was initially submitted and approved by
the Ethics Committee from the School of Dentistry of
University of São Paulo (Protocol 62/07). This study was a
continuation of two previous published studies [33, 34].

After clinical examination and inclusion and exclusion
criteria, 32 patients between 22 and 53 years were selected,
and 117 teeth (n = 13) received treatment. Patients who gave
their oral and voluntary written informed consent, and were
aware of the study inclusion and exclusion criteria, were ex-
amined before participating in the study. A detailed medical
and dental history was recorded. Patients were considered
suitable for the study if they had sensitive teeth showing tooth
wear or gingival recession with exposure of cervical dentin.
Patients with teeth showing evidence of irreversible pulpitis or
necrosis, carious lesions, defective restorations, facets of attri-
tion, premature contact, cracked enamel, active periodontal
disease, use of daily doses of medications, or any factor that
could be responsible for sensitivity were excluded. Also ex-
cluded were patients who had undergone professional
desensitizing therapy during the previous 3 months and wom-
en who were pregnant or breast-feeding. Differential diagno-
sis was performed to exclude the possibility of other patholo-
gies, and the vitality of all teeth was verified before, after the
treatment and in the periods of evaluation through vertical and
horizontal percussion tests and Rx.

After this, all patients were standardized and the lesions
were randomly assigned to the groups. The degree of DH
was determined by a visual analog scale (VAS). All patients
were asked to define their level of DH by using the VAS on a
scale from 0 to 10, where 0 represented Bno pain^ and 10 Bthe
worst pain.^ Each patient was asked to rate the perception of
discomfort after the application of air using a dental syringe
for 3 s, 2 mm away from and perpendicular to the root surface.
The adjacent teeth were isolated with cotton rolls to prevent
false positive results. In addition, a dental probe was used to
scratch the tooth surface in a mesial to distal direction, and the
VAS scale was used to determine the level of pain.

One trained operator applied all stimuli, with the patient
seated in the same dental chair, with the same equipment
yielding similar air pressure and probe pressure. This first
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measurement was considered the baseline (pre 01). The level
of sensitivity was measured by VAS scale at time intervals of
5 min (post 1), 12months (post 2) and 18months (post 3) after
the treatments. The cervical lesions and recessions were ran-
domly divided into the nine experimental groups using a
Microsoft Office Excel program. No negative control group
(placebo group) was allowed by the Ethics Committee.

G1—desensitizer agent (Gluma Desensitizer)

A few drops of Gluma Desensitizer (Heraeus Kulzer,
Armonk, NY, USA) were applied with a cotton pellet using
a gentle but firm rubbing motion. After 30–60 s, the area was
dried thoroughly until the fluid disappeared and the surface
was not shiny, and then the surface was rinsed with water.

G2 - low power laser with low dose (LPLD)

Irradiation was performed with Photon Lase (DMC, São
Carlos, SP, Brazil) in four points of the sensitive tooth: three
vestibular cervical points (mesial, central, and distal) and one
apical point. Irradiation was performed perpendicular to the
surface and in contact with the tooth, in the following param-
eters: spot size of 0.028 cm2, 30 mWof power, energy density
of ≅10 J/cm2, and 9 s on each point (dose of 0.27 J per point).
The treatment was performed in three different sessions, and
an interval of 72 h between every session was respected.

G3 - low power laser with high dose (LPHD)

Irradiation was performed with Photon Lase (DMC, São
Carlos, SP, Brazil) on one cervical and one apical point.
Irradiation was performed perpendicular to the surface and
in contact with the tooth in the following parameters:
100 mW power, energy density of ≅40 J/cm2, and 11 s on
each point (dose of 1.1 J per point). The treatment was per-
formed in three sessions with an interval of 72 h between
irradiations.

G4—LPLD + Gluma Desensitizer

In this group low-power laser irradiation was performed as
described for group 2, and after the third laser irradiation ses-
sion (end of the three laser irradiations), the Gluma
Desensitizer agent was applied, as described in group 1.

G5—LPHD + Gluma Desensitizer

In the same way as in the previous group, in group 5, the
patients received the three sessions of low-power laser irradi-
ation at a high dose, as described in group 3; however, in the
third irradiation session (72 h after the initial irradiation), the
Gluma Desensitizer agent was applied after laser irradiation.

G6—Nd:YAG laser irradiation

The irradiation with Nd:YAG laser (Power LaserTM ST6,
Lares Research, San Clemente, CA, USA) was performed
in pulsed form, contact mode, perpendicular to the
surface, pulse duration of 120 μs, energy per pulse of
100 mJ, energy density of ≈85 J/cm2, in contact, power
of 1 W, and repetition rate of 10 Hz. A 400-μm quartz
fiber was used, with pre-established movements in the
occluso-apical and mesiodistal directions, and vice versa.
Four irradiations of 15 s each were performed, totaling
60 s of irradiation. An interval of 10 s between the
irradiations was necessary for thermal relaxation of the
tissue.

G7—Nd:YAG laser + Gluma Desensitizer

The association of Nd:YAG laser irradiation and application
of desensitizing agent Gluma Desensitizer was used, the irra-
diation protocol was initially performed, and then the product
was applied according to the manufacturer’s instructions.

G8—LPLD + Nd:YAG laser

In this protocol, the association of low-power laser irradiation
(low dosage) and a high-power laser (Nd:YAG) were associ-
ated, with parameters described in groups G2 and G6, respec-
tively. The three sessions of low-power laser irradiation (low
dosage) were conducted, but in the third session, the LPHD
laser was applied followed by Nd:YAG irradiation.

G9—LPHD + Nd:YAG laser

In this protocol, the association of irradiation with low- and
high-power lasers (Nd:YAG) was also associated, as de-
scribed in G3 and G6, respectively. In the same way as in
G8, three sessions of low-power laser irradiation (high dose)
were conducted, but in the third session, the LPHD laser ap-
plication was performed, followed by Nd:YAG irradiation.

Statistical analysis

Initially, a comparison of pain was made at baseline (pre). As
there was no statistical significance, that is, the pain of pa-
tients, measured by the visual analog scale before treatment
began was homogeneous between the groups, it was not nec-
essary to transform the data so that the groups would be com-
patible over the course of time.

The Kolmogorov-Smirnov test, used to verify the distribu-
tion of data, showed that data were not normally distributed;
therefore, comparisons between the treatment groups and pe-
riods analyzed were made by non-parametric tests (Kruskal-
Wallis and Friedman tests, respectively).
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In the case of statistical significance in either the
comparison between groups or the comparison between
the evaluations, the methodology of multiple compari-
sons was used to identify which groups (or periods)
differed between them.

All analyses were performed separately for air and
probe stimuli. The level of significance was considered
for values of p < 0.05. The statistical software Minitab
version 16.1 was used for data analysis and construction
of the graphs.

Results

Air stimulus

Since the data did not present normal distribution, they
were analyzed with non-parametric tests. Table 1 shows
the pain (median) obtained according to treatment used
and period of evaluation, and Table 2 shows the stan-
dard deviation.

Comparison between the groups showed no significant dif-
ference in pain in the pre-treatment period (p = 0.097); there-
fore, it was unnecessary to transform the data to compare them
over the course of time. In each time interval also, no signif-
icant differences were found between treatments (post 1
p = 0.365; post 2 p = 0.964; post 3 p = 0.620).

For the evaluation of pain over the course of time, each
group was analyzed separately. The multiple comparisons test
indicated that there were significant differences in pain in all
the groups (p < 0.001 for each group).

Probe stimulus

The probe stimulation data evaluated were also not normally
distributed; thus, they were analyzed with non-parametrical
tests. Table 3 shows the pain (median) obtained according to
treatment used and period of evaluation, and Table 4 shows
the standard deviation.

As occurred with the results obtained with air stimulus,
comparisons between the groups using probe stimulus
showed no significant difference in pain in the pre-treatment
period (p = 0.321); therefore, it was unnecessary to transform
the data to compare them over the course of time. In each time
interval also, no significant differences were found between
treatments (post 1 p = 0131; post 2 p = 0.770; post 3
p = 0.754).

For the evaluation of pain over the course of time, each
group was analyzed separately. All groups presented signifi-
cant differences in pain (p < 0.001 for each group), except for
group 8 (LPLD + Nd:YAG) p = 0.002 that showed a decrease
in pain values since the post 1 evaluation.

The multiple comparison test showed that only in groups 4
(LPLD + Gluma), 5 (LPHD + Gluma), 6 (Nd:YAG), 1
(Gluma), and 7 (Nd:YAG + Gluma) that this difference be-
came significant as from the period post 1.

Discussion

Over the last 20 years, contemporary dentistry has led to a
significant reduction in tooth loss caused by caries.
However, population aging in developed and developing
countries has led to increased life expectancy and behavioral
changes, and these factors have resulted in increasing occur-
rence of non-carious cervical lesions. Therefore, it would not
be unreasonable to suggest that the incidence of DH, a conse-
quence of non-carious cervical lesions, will increase in the
future [5, 22, 35–38]. Epidemiological studies have suggested
that the prevalence of DH has increased along with the rising
incidence in non-carious lesions (erosion, abrasion,
abfraction) increases [15, 39–41].

DH affects the daily life of patients and may lead to reduc-
tion in their quality of life [42]. Thus, DH, which is not a
recent or rare problem, must be considered an important on-
going clinical condition that has, up to now, continued without
any effective, commercially available treatment [5, 22, 35].

In the present study, some of the patients reported a pain so
severe that this pathology became a physical and emotional
problem, as was mentioned in a previous article of the group
that evaluated the patients for 6 months [33, 34]. Many pa-
tients reported that they were unable to ingest hot or cold
foods or liquids, sweets, acid foods, or drinks and even had
difficulty with brushing their teeth due to the pain reported. In

Table 1 Median of pain, according to treatment used and period of
evaluation, for air stimulation

Treatment Pre Post 1 Post 2 Post 3 pa

LPLD 2.35a 1.15b 0.25b 0.95b p < 0.001

LPLD + Nd:YAG 4.25a 2.30b 0.90c 1.10c p < 0.001

LPLD + Gluma 6.10a 2.10b 0.15c 0.10c p < 0.001

LPHD 3.70a 2.35ab 0.65c 0.75bc p < 0.001

LPHD + Nd:YAG 6.10a 3.65b 0.40c 0.65c p < 0.001

LPHD + Gluma 6.50a 5.00b 1.50c 1.90c p < 0.001

Nd:YAG 4.60a 2.00b 1.10b 2.10b p < 0.001

Gluma 4.70a 1.20b 0.00bc 0.00bc p < 0.001

Nd:YAG + Gluma 5.90a 1.70b 0.80bc 1.30bc p < 0.001

pb 0.097 0.365 0.964 0.620

a Friedman test for comparison of pain between periods, for one and the
same treatment (different letters in horizontal lines indicate significant
differences between periods)
b Kruskal-Wallis test for comparison of pain between treatments, in one
and the same period
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view of these reports, it has become necessary to seek safe and
long-lasting DH treatment protocols.

The desensitizing agent Gluma® Desensitizer, a treatment
widely used in dental offices, has a formulation containing 5%
glutaraldehyde and 35% hydroxyethylmethacrylate (HEMA).
The mechanism of action of this product, based on the forma-
tion of precipitations arising from the reaction of glutaralde-
hyde with the proteins present in dentinal tubules, leads to
reducing tubule diameters. These precipitations may also lead
to the polymerization of HEMA, thus obliterating or occlud-
ing dentinal tubules [43, 44], by means of tags capable of
reaching a depth of 200 μm [45].

In the present study, the group treated with Gluma
Desensitizer showed significantly reduced pain levels, both
for air and probe stimulations. Immediately after application,
the pain levels were reduced, and remained the same until the
evaluation at 18-month post-treatment. This was the only
group that presented no increase in pain over the course of
time, an effect that may be considered as effective and long
lasting. Further research may be useful considering Gluma as
a non-invasive treatment option for DH.

The introduction of laser technology in dentistry has
opened new possibilities of therapy for DH. Treatment with
low- and high-power lasers has been shown to have the

characteristics proposed by Grossman [46], and their use has
been extensively investigated in the literature.

Among the high-power lasers, Nd:YAG laser is considered as
a gold standard for the treatment of DH [4, 47–54] because it has
been shown to have the capacity to obliterate the dentinal tubules,
by melting and resolidifying dentin, without pulp injuries or
cracks in irradiated dentin, when used with an adequate protocol
[48, 55].Moreover, a depth of sealing of 4μmwithin the dentinal
tubules has been shown [50], so that there was immediate im-
provement of DH. However, little is known about its in vivo
effects in the long term and associations with other treatments.

In addition, according to the literature, apparently only the
Nd:YAG laser had an additional analgesic effect when com-
pared with the other high-power lasers. This probably oc-
curred because the irradiation might have temporarily altered
the final part of the sensory axons [56] and blocked both the C
and Aβ fibers [57], preventing the patient from feeling pain.

In spite of melting occurring after irradiation with Nd:YAG
laser, the authors could not be clinically certain that there was
occlusion of all the dentinal tubules with the protocol applied
in this study; however, increasing the power of the equipment
could also increase the energy density and temperature.
Zapletalová et al. [58] showed that power over 1.5 W might
cause microcracks or even carbonization of the tooth surface
and consequent increase in intrapulp temperature, causing ir-
reversible injuries. The guarantee of not having occluded of all
the dentinal tubules may explain why some patients, even
after irradiation with Nd:YAG laser, still demonstrated pain.

Another possible explanation for the reports of pain after
treatment with Nd:YAG laser was the one given by Niemz
[59]. The absorption and consequent efficiency of irradiation
with this laser depended on the presence of water molecules,
proteins, and pigments in the dental structure. Since each tooth
presented a different dentin structure as regards chemical com-
position and color, a tooth with more transparent dentin would
absorb less irradiation by Nd:YAG laser than dentin with pig-
mentation. This led the authors to thinking that the treatment
could be more efficient in older patients who had a higher
degree of pigmentation than young patients.

Another explanation for the immediate effect of the reduc-
tion in DH by irradiation with high-power lasers, in addition to
melting, would be their secondary action on dental pulp, that
is, analgesic action [60]. Thus, high-power lasers would act as
low-intensity lasers.

Table 2 Standard deviation, according to treatment used and period of evaluation, for air stimulation

LPLD LPLD + Nd:YAG LPLD + Gluma LPHD LPHD + Nd:YAG LPHD + Gluma Nd:YAG Gluma Nd:YAG + Gluma

Pre 2.892 2.170 2.807 2.220 2.677 2.153 2.155 1.880 1.894

Post 1 1.946 3.109 1.579 1.024 2.696 2.249 1.202 0.486 1.975

Post 2 2.056 1.894 1.233 1.178 1.878 2.299 1.385 1.372 1.713

Post 3 1.925 1.272 1.625 1.572 1.664 2.606 1.420 2.152 2.064

Table 3 Median of pain, according to treatment used and period of
evaluation, for probe stimulation

Treatment Pre Post 1 Post 2 Post 3 pa

LPLD 1.20a 0.25ab 0.00b 0.00b p < 0.001

LPLD + Nd:YAG. 1.00a 0.00ab 0.00b 0.00b p = 0.002

LPLD + Gluma 2.90a 0.85b 0.50b 0.50b p < 0.001

LPHD 0.75a 0.65ab 0.00b 0.00b p < 0.001

LPHD + Nd:YAG 3.90a 0.80ab 0.00c 0.00bc p < 0.001

LPHD + Gluma 4.50a 0.40b 0.00b 0.00b p < 0.001

Nd:YAG 4.00a 0.70b 1.20b 1.80b p < 0.001

Gluma 2.30a 0.00b 0.00b 0.00b p < 0.001

Nd:YAG + Gluma 4.10a 0.00b 0.00b 0.00b p < 0.001

pb 0.321 0.131 0.770 0.754

a Friedman test for comparison of pain between periods, for one and the
same treatment (different letters in horizontal lines indicate significant
differences between periods)
b Kruskal-Wallis test for comparison of pain between treatments, in one
and the same period
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In addition to high-power lasers, treatments for DH with
low-power lasers have revealed that their interaction with den-
tal pulp caused a photo biomodulating effect, causing an in-
crease in the metabolic activity of odontoblast cells, and pos-
sibly resulting in obliteration of the dentinal tubules with in-
tensification in tertiary dentin production [31, 61, 62].
Moreover, the low-power laser wavelength (660 to 900 nm)
is believed to stimulate local cellular microcirculation and
activity, bringing about anti-inflammatory effects, analgesia,
and a state of normality to the tissues [26, 63].

The immediate reduction in DH when a low-power laser
with a wavelength in the infrared band was used could be
explained based on physiological experiments that demon-
strated that when light acted on the cell membrane, it allowed
greater passage, and consequent increase in Ca2+, Na2+, and
K+ ions. Consequently, the endorphin system and the action
potential of neural cells increased, and at the same time, the
depolarization of C fiber afferents was blocked, not allowing
the pain information to reach the central nervous system [28].

Whereas, a possible explanation for the lasting effect of low-
power lasers in the treatment of DHmight be the formation of a
layer of tertiary dentin, proved by Tate et al. [32]; however, this
is still at the stage of studies by many research groups.

There is a reciprocal action and reaction between the phys-
iological and psychological interactions of DH treatment [64].
Kimura et al. [19] reported that both the patient and the dentist
must believe in the success of the method of treatment. This
affirmation was provedwhen the power/force of placebo treat-
ments was observed in studies that have investigated the effect
of desensitizing products. Their effectiveness has been evalu-
ated at 20 to 60% of pain reduction in patients with DH [64] or
in comparison with groups of treatment with laser compared
with placebo groups [52, 65, 66]. For the present clinical
study, it would have been interesting and of great importance
to have had a placebo group, but this was not possible, be-
cause it was not approved by the Ethics Committee of the
local institution.

All the treatments used had advantages and disadvantages,
but if they were performed concomitantly with instructions to
the patient (instructions on diet or tooth brushing), they would
have beenmore effective. The present study demonstrated that

all the treatments were efficient for reducing DH; in spite of
DH presenting a numerical increase after the evaluation at
12 months [33, 34], with exception of the Gluma group that
remained stable at zero, there were no statistical differences
between the time intervals of analysis.

When the authors compared the two protocols for low-
power laser (at a low and a high dose), it was possible to
observe the distinct modes of action; however, in the long
term, the results of pain were similar for the two groups.
Previous clinical evaluation [34] showed different effects for
dosage, with the low dose presenting immediate effects,
whereas the groups of low-power laser at a high dose showed
results only 1 week after the treatment. However, in the long-
term evaluation, the results of pain were similar for both
protocols.

It is necessary to report that it was difficult to qualify the
pain caused byDH. The visual analog scale (VAS) was chosen
to measure the pain of the patients in this study, because of
being considered adequate for the measurement of pain in
studies, according to the literature, with the advantage of being
a continuous scale, easy for patients to understand, and with
the capacity to discriminate different types of pain in different
studies, such as the pain in DH [26, 31, 33, 34, 52, 65, 67, 68].

In spite of the wide variety of materials and techniques exis-
tent, DH is still considered a chronic problem in dentistry, due to
the difficulty of measuring pain and choice of the most suitable
material and technique, and due to the uncertain prognosis [29].

Until now, no method has been developed for satisfactorily
resolving DH, and recurrences are common. The patients with
DH must be carefully evaluated for differential diagnosis and
control of the etiological factors, because treatment should
bring fast and permanent pain relief. Traumatic brushing tech-
niques or daily habits are risk factors that must be diagnosed
during anamnesis and changed during therapy.

Conclusions

In view of the results of this in vivo study, some conclusions
could be reached:

Table 4 Standard deviation,
according to treatment used and
period of evaluation, for probe
stimulation

LPLD LPLD +
Nd:YAG

LPLD
+
Gluma

LPHD LPHD +
Nd:YAG

LPHD
+
Gluma

Nd:YAG Gluma Nd:YAG
+ Gluma

Pre 3.283 2.012 3.129 2.001 2.713 3.50 2.783 2.546 2.336

Post
1

1.061 0.664 0.812 0.774 1.291 0.427 0.723 0.427 0.000

Post
2

1.282 0.709 0.705 0.749 1.334 0.826 1.175 0.709 0.781

Post
3

1.332 0.715 0.801 0.834 1.517 1.670 1.981 2.022 1.954
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All treatments performed were efficient in the reduction of
cervical dentin hypersensitivity.

When all the treatments performed in vivo, in the time
intervals of evaluation performed, all were efficient in the
same manner.

After pain reduction was achieved, there was no statistical-
ly significant difference in the levels of pain until the last
evaluation was performed (18 months).

The treatments performed with low-power laser at a low
dose and low-power laser at a high dose were both equally
effective in decreasing pain in the long-term evaluation.

The desensitizing agent Gluma Desensitizer was the only
group that presented no increase in pain over the course of
time, being considered as an effective and non-invasive treat-
ment option.
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