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Abstract

Background: This study compared the effectiveness of in-office and at home treatments for cervical dentine sensitivity (CDS) from

non-carious cervical lesions.

Methods: Sixty participants with CDS were selected and randomly allocated into six groups of treatment: LA: gallium aluminium

arsenide laser and LP: laser-placebo (4 in-office sessions); RMGI: resin-modified glass-ionomer and ARC: adhesive resin cement

(in-office single session); DD: stannous fluoride desensitizing dentifrice and RD: regular dentifrice (30 days at home-use). CDS was

assessed with the visual analogue scale at pre-treatment, immediately after treatment and at 1, 2 weeks, 1 and 2 months after the end

of treatment. Data were compared using the Kruskal-Wallis and Friedman tests (p < 0.05).

Result: All treatments, except ARC, showed a significant CDS reduction at different times when compared to pre-treatment (p < 0.05).

Resin-modified glass-ionomer, showed statistical differences (p < 0.05) when compared to LA, LP and ARC groups immediately after

treatment. Dentifrices (desensitizing and regular) showed statistical differences (p < 0.05) immediately after the 30 days of use.

Conclusion: All strategies, except ARC, were capable to reduce CDS at different times and maintain the relief up two months. Resin-

modified glass-ionomers and dentifrices were the most effective strategies in reducing CDS just after the end of the proposed

treatment.
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Introduction

Non-carious cervical lesions (NCCLs) are defined as the loss
of hard tissue at cemento-enamel junction of the teeth that is not
related to caries [1]. More recently, it has been estimated that the
prevalence of NCCLs is around of 47% of population and higher
in adult population [2] with higher frequency in maxilla and pre-

molars [1]. Literature has suggested the multifactorial etiology of

these lesions [1-3] which can result from wear friction, microstruc-

tural loss by occlusal loading and chemical degradation process [3].

As NCCLs involve a loss of enamel and dentin exposure at gingi-
val margin, these lesions have been associated with the occurrence
of cervical dentin sensitivity (CDS) [1]. CDS is a clinical condition
characterized by a short, sharp pain in response to thermal, evapo-

rative, tactile, chemical or osmotic stimuli [1]. These stimuli cause
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fluid movement in the dentinal tubule that excites mechanorecep-
tors in the periphery of the pulp and leads pain [4]. CDS is still
commonly found in dental practice and it is of great interested be-
cause impacts quality life, hindering daily activities such as eating,

drinking and tooth-brushing [5].

Besides the removal of etiological factor, the strategies for the
treatment of CDS are based on two mechanisms of action: oblitera-
tion of the exposed dentine tubules and blocking neural activity
that may be conducted in-office or at home [6]. In the obliteration
of the dentin tubules approach, the strategies include the use of
resin-based glass-ionomer, bonding agent, sealants as well as fluo-
rides, oxalates, strontium, calcium phosphate, arginine, glutaralde-
hyde and bioglass containing products [7-13]. In the blocking neu-
ral approach, chemical potassium containing agents are commonly
used due to their capability on blocking of impulse transmission
achieved by potassium ions [8-14]. Also, low power laser device
is a physical agent employed by the biomodularity effects on relief
pain [8,15-17].

Despite the outcomes from clinical studies, evaluating diversity
of products and approaches, support effectiveness in reducing CDS
irrespective of mechanism of action [18], there is no a standard-
ized treatment protocol in dental practice. Recently, the results of a
meta-analysis [6] suggests that dentinal tubule occlusion (chemi-
cal or physical) and nerve desensitization provide the best out-
comes for in-office treatment meanwhile only chemical dentin tu-
bules and nerve desensitization for at home treatments. However,
to best of our knowledge there are no clinical studies comparing

in- office and at home strategies to manage symptomatic NCCLs.

Therefore, this study proposed to clinically compare the effec-
tiveness of different in-office and at home strategies to treat CDS
from NCCLs. The null hypothesis was there would be no differenc-
es among the tested treatments regarding effectiveness and dura-

tion on CDS reduction.

Materials and Methods

This study was a clinical study conducted from August 2017 to
October 2018 that compared different strategies to treat CDS due
to NCCLs in a two-month follow-up. It was approved by the local
ethics committee, which follows the principles of the Declaration
of Helsinki (protocol number n° 04969312.6.0000.5419). Before
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enrolment, each volunteer signed the term of consent from the eth-
ics committee that included all the information regarding the risks
and benefits of treatment. This study was registered on Clinical Tri-
als, ID: 04969312.6.0000.5419.

Sample size

Sample size was calculated using G*Power 3.1 software [19] for
an expected effect size of 20%, an « level of 0.05, a power of 80%
and taking into account 06 groups, 06 assessments and a corre-
spondent repeated assess of 0.5. The calculation resulted in n = 54
as the minimal total sample. Patients were considered as the unit
of the study.

Randomization

The allocation of the groups was done using Microsoft Excel.
In participants with CDS in more than one tooth, the tooth with
the highest CDS according to the VAS was chosen as the test tooth.

Thus, only one intervention per participant was done.

Blinding

The examiner involved in the CDS assessment was blind about
the treatments applied. In the groups treated with the laser and
its placebo, the participants and the examiner were blinded for
the treatment, and the operator was aware of the treatment. In the
groups treated with restorative treatment, the operator was aware
of the treatment type, and the examiner and participant were un-
aware. In the groups treated with desensitizing and placebo denti-
frices, the operator, examiner and the participants were unaware of

the dentifrice delivered.

Participants

For enrolment, a member of the research staff examined the
participants according to the eligibility criteria. To be included in
the study, the participants should meet the inclusion criteria as fol-
lows: (a) male or female between 18 to 40 years old, seeking for
dentin sensitivity treatment, (b) good general (no disease that im-
plies intermittent use of drugs) and oral health (no alterations in
the hard or soft tissues), (c) a minimum of 24 permanent teeth, (d)
small (approximately 1 mm deep) NCCLs in at least one upper or
lower canine, premolar or molar teeth and (e) confirmative diagno-
sis of CDS caused by a thermal or mechanical stimulus (subject re-
sponds to stimulus, considers stimulus to be painful, and requests

discontinuation of the stimulus).
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The exclusion criteria for participating were: (a) chronic anal- A total of 240 patients were assessed for eligibility, 180 were
gesic or anti-inflammatory therapy, (b) orthodontic treatment or  excluded, and 60 were included as total sample that were allocated
dental prosthesis, (c) bleaching and therapy with desensitizing to the study groups (Figure 1 - Flowchart).
agent in the preceding 3 months, (d) periodontal disease and (e)

women who were pregnant.

Figure 1: Flow chart of the study.
LA: Laser Group; LP: Laser Placebo Group; RMGI: Resin-Modified Glass-lonomer Group; ARC: Adhesive Resin Cement;
DD: Stannous Fluoride Desensitizing Dentifrice Group; RD: Regular Dentifrice; IAT: Immediately After Treatment

Interventions 72h interval. It was applied to the cementum-enamel of the

A total of 60 participants were enrolled in the study and were canine teeth (three points on the vestibular surface and one

randomly allocated into six groups (n = 10) according to the pro- point on the lingual surface), molar or premolar teeth (two

posed treatments (Table 1): points on both vestibular and lingual surfaces). In the first

session, laser irradiation was set at 6.0 J/ cm? (0.25] and 6

o Laser (LA): The selected teeth received irradiation with a gal- seconds per point), the next two sessions it was set at 2 J /cm?
lium aluminium arsenide (GaAlAs) laser (MM Optics, Sdo Car- (0.2 J per point).

los, SP, Brazil) of 780 nm and 70 mW in four sessions with a
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Groups Treatment Specifications/Composition Manufacturer
LA Laser GaAlAs - Twin Laser model 780 nm and 70 mW GaAlAs MM Optics, Sdo Carlos, SP,
Brazil
LP PlaceboLaser |  emeeeeeeeeeeeen MM Optics, Sao Carlos, SP,
Brazil
RMGI Resin-based glass ionomer - Part A: glass particles of silanized fluoro-alumi- 3M, Sumaré, SP, Brazil
Clinpro™ XT Varnish no-silicate, HEMA, water, BIS-GMA, and silanized
silica Part B: copolymer of polyalkenoic acid,
water, HEMA and calcium glycerophosphate
ARC Adhesive resin-based cement- Paste A: BisGMA, TEGDMA, 68% by weight zirco- 3M, Sumaré, SP, Brazil
RelyX™ Arc nia/silica filler, pigments, amine and photoinitia-
tor system.
Paste B: 67% by weight zirconia/silica filler,
benzoyl peroxide
- Adper Single Bond Plus adhesive BisGMA, HEMA, dimethacrylates, ethanol, water, 3M, Sumaré, SP, Brazil
a novel photoinitiator system and a methacrylate
functional copolymer of polyacrylic and polyita-
conic acids
DD Desensitizing dentifrice - Oral B Pro | Sodium fluoride, 0.45% stannous fluoride (SnF,); | Procter & Gamble, Sdo Paulo,
Sensitive® hexametaphosphate. SP, Brazil
RD Regular dentifrice - Sorriso Dentes Active agent: 1,500 ppm sodium monofluoro- Colgate-Palmolive, Sdo Paulo,
Brancos’ phosphate. SP, Brazil

Table 1: Products used in the study.

Laser placebo (LP): The same protocol as the LA group;
however, the laser device used in this group did not have ef-

fective laser emission; it was only guided by light.

Resin-modified glass-ionomer (RMGI): A single operator
applied a thin layer of resin-modified glass-ionomer (3M,
Sumaré, SP, Brazil) on the cervical surface of the affected teeth
following the manufacturer’s instructions. The product was
light-cured for 20 seconds using a LED dental curing light unit
(Lec Plus, MMO, Sao Carlos, SP, Brazil) at 700 mW /cm?.

Adhesive resin cement (ARC): The operator etched the NC-
CLs surface on enamel (20s) and dentin (10s), rinsed and
blotted excess water using a toilet paper to apply 2 - 3 con-
secutive coats of the adhesive system (Adper Single Bond Plus
Adhesive, 3M, Sumaré, SP, Brazil) with gentle agitation using
a micro applicator. A gently air was applied to evaporate the
solvent and light cured using a using a LED dental curing light
unit (Lec Plus, MMO, Sao Carlos, SP, Brazil) at 700 mW/cm?

Then, a thin layer of resin cement (RelyX™ Arc, 3M, Sumaré,

SP, Brazil) was applied on the same surface and light-cured
for 20 seconds using a LED dental curing light unit (Lec Plus,
MMO, Sao Carlos, SP, Brazil) at 700 mW /cm? Finally, excesses
of resin cement was removed with diamond finishing burs
(KG, Sorensen, Cotia, SP, Brazil).

e Desensitizing dentifrice (DD): The participants re-

ceived a blinded dentifrice with 0.45% stannous fluoride
(SnF2) (Procter and Gamble, Sdo Paulo, SP, Brazil) and a
soft-bristled manual toothbrush. In order to standardize
the buccal hygiene, they were instructed about oral hy-
giene technique and to perform brushing three times a
day for at least 2 to 3 minutes, for 30 days.

e Regular dentifrice (RD): The participants received a

blinded dentifrice with 1500 ppm of sodium monofluo-
rophosphate (Colgate-Palmolive, Sdo Paulo, SP, Brazil)
and the same soft-bristled manual toothbrush as the
anterior group. The protocol used was similar to the one

used in group DD.
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Assessments

The VAS assessments were taken at pre-treatment, immediate-
ly after the end of each treatment (IAT) and at 1-week, 2-weeks,
1-month and 2-months after the end of assigned treatments. In
each assessment point, the CDS was assessed by a single exam-
iner, who was not involved in the intervention, using the visual
analogue scale (VAS) [20]. It consisted in a horizontal millimeter
line, which extremities were marked by perpendicular bars ranged
from 0 (“no pain” at the left) to 10 (“intolerable pain” at the right).
The selected teeth were thermally stimulated by cold air at ap-
proximately 20°C, from a triple syringe placed 3 cm from the buc-
cal surface in the cervical area, perpendicular to the long axis of
the tooth at full blast for 3 s. In addition, they received a mechani-
cal stimulus by a number 5 dental probe over the cervical area.

The participants were instructed to record their response to the
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stimuli by placing a mark on the scale while the hypersensitivity

test was carried out.

Statistical analysis

Comparisons between the treatment and the periods of evalu-
ation were made using non-parametric tests, Kruskal-Wallis and
Friedman tests, respectively, using the Prism 6.0 software (Graph-
Pad, CA, USA).

Results

Sixty participants completed the study. The sample consisted of
42 females and 18 males, with a median age of 52 years (range 21
to 63 years). The teeth included were 3 upper canines, 15 upper
first premolars, 12 upper second premolars, 6 upper first molars,
3 upper second molars, 11 lower first premolars, 5 lower second

premolars, 2 lower first molars and 3 lower second molars. Table 2

Assessment Treatments Groups
points LA LP RMGI ARC DD RD
Pre-treatment 5.0 a,b 45 ab 6.0ab 7.0 a,b 4.0ab 45ab
IAT 3.0 ab 2.0 ab 1.0 a*b* 2.0ab 0.6 a*b* 0.6 a*b*
1-week 1.0 a,b** 1.5 ab* 0.5 a,b** 4.0 a*b 1.0 a,b* 1.0 a,b*
2-week 1.0 a,b** 1.5 ab* 1.5 a,b** 4.0a*b 2.0 a,b* 2.0 a,b*
1-month 1.0 a,b** 2.0 a,b* 0.5 a,b** 4.0 a*b 0.5 a,b** 0.5 a,b**
2-month 1.0 a,b** 2.0 a,b* 0.5 a,b** 4.0 a*b 0.5 a,b* 0.5 a,b**

Table 2 - Median for CDS in the assessment points according the VAS value.

t: In accordance with Kruskal-Wallis and Friedman tests (p < 0.05), letter A/a indicates a statistical difference between the treatments

in the same assessment point (row); letter B/b indicates a statistical difference between each treatment when the VAS scores after

treatment were compared with the pre-treatment (column). *= p < 0.05; **= p < 0.01 and ***=p < 0.001.

shows the CDS median values and statistical significance obtained

according the treatment used and the assessment point.

Regarding the evaluation of CDS over the period of study, each
treatment group was analyzed independently. The results indi-
cated statically significant difference in all groups when compared
to the pre-treatment (p < 0.05), except ARC group that showed
no statistically significant difference at any assessment point (p
> 0.05). The CDS was significantly reduced immediately after the
in-office, single session treatment for RMGI (p < 0.05). On DD (p <
0.05) and RD (p < 0.05) CDS was significantly reduced immediately

after the 30 days of at home use treatment. For the LA (p < 0.01),
LP (p < 0.05) groups, CDS was significantly reduced at 1-week after
the end of the treatment. In these groups, the reduction of CDS was

remained up two months after the end of each treatment.

Regarding the comparison of CDS among the groups at each as-
sessment point, the results showed no significant difference at pre-
treatment assessment point (p > 0.05). CDS values were of medium
intensity, indicating the homogeneity of the sample groups. At IAT
assessment point, the RMGI, DD and DR groups had the lowest CDS

median values showing a statistically significant difference (p <
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0.05) when compared to the LA, LP and ARC groups. At following
assessment points (1-week, 2-week, 1-month and 2- months of the
end of treatments), a significant difference was observed between
ARC group, which presented the highest CDS median values, and
all tested groups (p < 0.05).

Discussion

The present study compared the effectiveness of different strat-
egies to treat CDS form NCCLs. This study rejected the null hy-
pothesis since the results showed that there is a difference among

treatments used for CDS caused by NCCLs.

Regarding each treatment group over the period of the study,
the evaluation of CDS revealed that RMGI, DD and DR groups were
effective in CDS reduction just after the end of treatment proposed.
In the following assessment point, performed at 1-week after the
end of treatment, all groups showed to be efficient in reducing CDS
and maintaining the relief up two months of the end of treatments
with no significant differences over time, except ARC group that

showed no decrease in pain throughout the period of study.

In this current study the product used in the in-office RMGI
group was the Clinpro XT Varnish, a resin-modified glass-iono-
mer that mechanism of action is based on the dentinal oblitera-
tion. Previous in vitro studies have demonstrated the reduction in
dentin permeability [21-23] with decrease of fluid flow around of
40 - 50% even after a single application of Clinpro XT [21] which
could explain the fast relief of pain obtaining in this study. Also, in
in vitro conditions, this desensitizing product demonstrated that
is capable of preventing the reopening of the tubules after the ero-

sive/abrasive challenges [21,23].

In fact, these in vitro results have been attributed to the chemi-
cal adhesion to dentin due to the methacrylate-modified polyalke-
noic acid technology [24]. Besides of the chelation mechanism
produced by this product, it has been suggested that Clinpro XT
Varnish also releases calcium, phosphate and fluoride during ero-
sive challenges and when in contact with saliva, promoting remin-

eralization [23].

All these benefit characteristics could explain the immediate
and lasting relief of the CDS obtained in our study. Moreover, clini-

cal studies [8,25,26] have corroborated the effectiveness of the
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resin-modified glass-ionomer in CDS immediately after application
and over a period of up 6 months of follow-up, supporting our find-

ings.

In regard to the at home DD and RD, both groups also showed
to be efficient just after the end of the treatment and over the fol-
lowing assessment points. Dentifrices are the most common at
home oral product and have become an important vehicle for the
delivery of desensitizing agents based on dentine tubule oblitera-
tion or blocking impulse transmission in dentinal nerves. Stannous
fluoride (SnF,), the main active ingredient used in DD group, acts
with tooth surfaces to produce insoluble precipitates into the inter-
tubular dentin and dentinal tubules contributing to the reduction
of dentin permeability and dentin tubule occlusion [13]. Also, SnF,
acts by facilitating the absorption of fluoride, interfering in the re-
lationship between remineralisation and demineralization [27-30].
While some clinical studies showed the brushing [31] or the direct
application [32] with SnF, dentifrice can reduce CDS immediately
and with continued use at short-term, others have been inconclu-
sive especially at early time points [12]. Even though the results
obtained in this study provides some evidence of the effectiveness
on reducing CDS for the DD group, no difference was observed
when compared to RD group at each assessment point. The regular
dentifrice used in RD group was not designed for CDS treatment;
however, the reduction in CDS suggests that this dentifrice, which
contains 1500 ppm of sodium monoflurophosphate, can also pro-
vide effectiveness in relief of CDS in the same manner. Besides, the
IAT assessment point in DD and DP groups were after 30 days of

home-use of the dentifrices.

Concerning LA and LP group, the results showed the effective-
ness in reducing CDS only at one-week after the end of the four
in-office session treatment and it remained up two months. In this
study, we used a low-intensity GaAlAs laser wavelength (780 nm),
which mechanism of action is based on biological modulatory ef-
fects. It is postulated that this type of low output power lasers me-
diates an analgesic effect related to depressed nerve transmission
[33]. It seems that the light emitted by the low-intensity laser stim-
ulate the cell activities that promote the concentration of calcium,
potassium and sodium ions and blocked the neural depolarization,

providing analgesia and anti-inflammatory effects [34]. The effec-
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tiveness of low power laser in reducing CDS has been reported pre-
viously in clinical studies at short [17,35] and long-term [8,16,36].
In these clinical studies different methodologies have been tested
such as the type of dose and power, number of sessions and time
interval and time of laser appliance resulting in a satisfactory re-
duction of CDH, although it seems that a higher dose [36] and time

exposure [35] were more efficient.

On the other hand, no significant difference between LA and LP
was observed in this study. The placebo effect in the clinical stud-
ies treating dentine hypersensitivity has been shown corroborat-
ing our findings [6,9,18]. The reason for the placebo effect on the
treatment of NCCLs could be related to the fact that the patient is
participating in a study inside a reference center of research. The
gained attention and information about their condition may have
led to a shift in patient behavior that contributed to an improved
oral health condition [33].

In regard to ARC group, the results revealed no significant re-
duction of CDS was occurred over course of study. The CDS treat-
ment with an adhesive resin cement was not previously reported;
however, the use of resin-based materials in NCCL are described
in the literature [38-40]. We tested a conventional dual-cure resin
cement as a physical barrier to prevent the occurrence of CDS be-
cause of the low solubility, high mechanical quality and adhesive
properties [41,42], taking into account the fine pellicle of the mate-
rial required for the small NCCLs of this study.

Although a reduction of CDS was reported by the patients in ARC
group immediately after the in-office single session treatment, it
was not significant when compared to pretreatment. Following as-
sessment points no significant variations were also observed. This
finding could be attributed to the pretreatment procedure on tooth
surface required prior to placement of the resin-based covering
that include an etching with phosphoric acid. Even though it was
tried all steps were performed carefully, is probably the sensitive
technique of etch and rinse system may have been caused residual
sensitivity. Moreover, the lack of CDS reduction in ARC group, rep-
resented by the highest values over the study, justifies the signifi-
cant difference found when compared to all tested groups and the

less effectiveness.
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In this study different at home and in-office strategies to treat
CDS were tested. The results of this study suggests that at home
and in-office treatment that acts by dentinal tubules obliteration
is more effective and faster on CDS reduction. A systematic review
[18] that compared the treatments used to treat dentin hypersen-
sitivity concluded that irrespective of the mechanism of action,
they are efficient in dentin hypersensitivity reduction in different
follow-up times. According to this systematic review, only in-office
treatments are effective in immediate reduction, maintaining its ef-
fectiveness over time and for long-time effects, at home treatments

can also be efficient.

Among the limitations of this study, literature [18] has recom-
mended a split-mouth design should be chosen whenever possible;
however, participants did not meet the clinical conditions for this
design. Also, a control group with placebo is desired in clinical
studies evaluating efficacy of treatments. Despite the effort to ac-
complish this requirement, only a placebo for laser was performed.
In the case of dentifrices groups, although the regular dentifrice
used in RD group is not considering as a desensitizing agent, the
fluoride content (1500 ppm, the minimum content allowed in the
country where study was conducted) in the formulation may also
interfere in CDS. Furthermore, comparison among treatments was
some limited due to the modality of treatment. In at home treat-
ment with dentifrices, instructions were given about brushing
technique and their frequency; however, the home use treatment
relied on the patient’s compliance to work and may not always pro-
vide a reliable evaluation of their effects. Also, it is important to em-
phasize that the multifactorial etiology of CDS turns the success of
treatment more complex. So, the correct diagnosis and the control

of the etiological factor is required.

Thus, futures studies focusing in this topic would be necessary

to better understanding the best choice of treatment.

Conclusion
According to the objectives of the study and considering its limi-

tations, it is possible to conclude that:
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All strategies of treatments were capable to reduce CDS at dif-
ferent times and maintain the relief up two months, except
ARC.

The in-office treatment with resin-modified glass-ionomer
and at home dentifrices were the most effective and faster

treatments in reducing CDS caused by NCCL.
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