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Aims: To assess the effects of application of an oxalic acid—based desensitizing
agent before restoration of noncarious cervical lesions (NCCLs) with either a
silorane-based or a methacrylate-based composite resin on decreasing the
absolute risk and intensity of dentin hypersensitivity over the course of a 1-year
follow-up. Methods: NCCLs in 31 patients (age range 24-66 years) were selected
and randomly divided into four groups (n = 31 in all groups). In the Z250 and P90
groups, therestorations were performed with amethacrylate-based composite resin
(Filtek Z250) and a silorane-based composite resin (Silorane P90), respectively. In
the Z250 + OA and P90 + OA groups, the same composite resins were used, but
an oxalic acid-based desensitizing agent (Desenssiv, SSWhite) was first applied.
All NCCLs were evaluated before restoration (BR) and at 30, 60, 90, 180, and
360 days after treatment. Teeth sensitivity to evaporative and tactile stimuli was
measured by avisual analog scale (VAS). The results were analyzed with statistical
tools including Wilcoxon and Friedman tests for within-group comparisons and
ANOVA and Bonferroni post hoc tests for between-group comparisons (P < .05).
Results: Reduction in dentin hypersensitivity was observed for all treatment
groups; however, these reductions were more pronounced when oxalic acid was
applied before restoring the NCCL (P < .001). Complete elimination of pain was
not achieved by any treatment modalities for the first 6 months; afterwards, in the
groups that had received application of the oxalate-based desensitizing agent,
the absolute risk of dentin hypersensitivity was significantly reduced (P < .01).
Conclusion: The restoration of sensitive NCCLs with composite resins reduces
dentin hypersensitivity. This reduction is more pronounced if an oxalic acid—based
desensitizing agent is applied prior to the restoration. In addition, its application
reduces the absolute risk of dentin hypersensitivity after 6 months of treatment.
J Oral Facial Pain Headache 2016,30:330-337. doi: 10.11607/0fph.1676

Keywords: dental pain, dentin hypersensitivity, noncarious cervical lesion,
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ies reporting a prevalence ranging from 3% to 57%." It is defined
as “short, sharp pain arising from exposed dentin in response to
stimuli that are typically thermal, evaporative, tactile, osmotic or chemi-
cal and which cannot be ascribed to any other form of dental defect or
pathology.”? The phenomenon is associated with the exposure of dentin
tubules due to traumatic tooth brushing, acid erosion, and/or gingival
recession.®* Currently, the most accepted explanation for dentin hyper-
sensitivity is the hydrodynamic theory proposed by Brannstrom, which
suggests inward or outward movement of fluid within the dentin tubules
as the mechanism of transduction, stimulating A-delta fibers and ex-
plaining the pain in pulpal tissue.®
Nowadays, there are two main treatment methods for dentin hyper-
sensitivity: dentin tubular occlusion and nerve desensitization. These
methods can be carried out with the use of in-office and over-the-
counter products.®® For in-office treatments, several agents for dentin
tubule blocking are proposed, including fluorides, oxalates, and res-
in-based systems, among others.® These treatments have been eval-
uated in clinical studies; however, the results are difficult to compare

Dentin hypersensitivity is a common problem in adults, with stud-
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Fig 1 CONSORT trial flow diagram of the clinical trial.

due to differences in approach and technique, and
conflicting outcomes are frequently reported.?”
Therefore, due to the large number of options avail-
able and the uncertain effectiveness of these agents,
it is challenging for the clinician to select the most
appropriate treatment for a certain clinical case.®
One of the options currently used is the applica-
tion of oxalates. It is believed that their mechanism
of action involves calcium from dentin reacting with
the oxalates to form insoluble calcium oxalate crystals
that precipitate in the dentinal tubules, thereby block-
ing them.®2 A few clinical trials have evaluated the
desensitizing effect when it is applied prior to resto-
ration; however, the results are controversial®'® and a
closer examination of two of these recent studies'®"
shows that dentin sensitivity at baseline was not one
of the key inclusion criteria. This means that the au-
thors focused on measuring one outcome that previ-
ously was nonexistent. Barrientos et al® have shown
a greater reduction in dentin hypersensitivity when
oxalates were applied prior to composite resin res-
torations; however, this follow-up was only 4 months,
and data on whether this effect is preserved after
long-term follow-up are not available in the literature.
Another interesting option is to use oxalates in
conjunction with low-shrinkage, silorane-based
composite resins, as methacrylate-based composite
resins suffer significant shrinkage during polymeriza-

tion and this may cause postoperative sensitivity.''?
Despite this advantage, only one clinical study has
evaluated silorane-based materials in noncarious
cervical lesions (NCCLs) and reported a high rate of
success on all the parameters studied.'* Therefore,
this randomized, triple-blind, controlled clinical
trial was initiated to assess the effects of an oxal-
ic acid—based desensitizing agent applied before
restoring NCCLs with a silorane-based or a meth-
acrylate-based composite resin on decreasing the
absolute risk and intensity of dentin hypersensitivity
over the course of a 1-year follow-up.

Materials and Methods

This study was a single-center, split-mouth, place-
bo-controlled, triple-blind (blinded operators, pa-
tients, and examiners) randomized clinical trial with
parallel groups designed according to CONSORT
recommendations'®'® (Fig 1). It was conducted in the
Dental Clinic of the University of Chile in accordance
with the Declaration of Helsinki of 1975 (revised in
2000) and Guidelines for Good Clinical Practice. The
study was conducted from March 2012 to July 2013.

Following ethical approval of the Ethics Committee
(Dental School, University of Chile), 31 patients were
selected from the Dental Clinic of the University
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of Chile. They were recruited for 2 months with the
help of a poster campaign around the Clinic. An
informed consent was obtained from the patients after
explaining the rationale and purpose of the study (N°
2012/09/ClinicalTrials.gov Identifier/NCT02306486).

Inclusion criteria were: Patients 18 years or older
with at least four NCCLs (surface loss on buccal/facial
aspect of canines, premolars, or molars, with each cer-
vical lesion located in a different quadrant of the mouth,
2 to 3 mm of occlusogingival height and < 3 mm in
depth) showing moderate to severe dentin hypersen-
sitivity according to scores on a 100-mm visual analog
scale (VAS; 0-25 mm = mild, 26—50 mm = moderate,
51-75 mm = severe, and 76—=100 mm = very severe)
when tactile and evaporative stimuli were applied.

Exclusion criteria: Recent periodontal surgery,
orthodontic treatment, or desensitizing treatment
within the last 3 months, undergoing treatment with
a nonsteroidal, anti-inflammatory drug (NSAID), pa-
tients with systemic diseases related to chronic pain,
pregnancy or breastfeeding, and/or having teeth with
caries or restorations.

Interventions

A single dose of NSAID was prescribed prior to re-
storing the NCCL, as recommended by the Ethics
Committee, Dental School, University of Chile.

Two calibrated examiners carried out the clini-
cal examinations and sensitivity tests to assess the
sensitivity of patients with NCCLs and dentin hyper-
sensitivity at baseline (interexaminer kappa > .7 mea-
surements for tactile and evaporative stimuli were
taken 1 week apart and the results were compared
to the intra- and interexaminer kappa values). The as-
sessment of dentin sensitivity at baseline (ie, before
restoration [BR]) was based on tactile and evapora-
tive stimulation-evoked responses. The tactile stimu-
lus consisted of probing the buccal cervical surface
of the teeth with a North-Carolina periodontal probe
(CP-15 Probe, Hu-Friedy). The evaporative stimulus
was direct application of air pressure with an air-
dry syringe perpendicular to the tooth for 1 second
at 60 psi at room temperature, 1 cm away from the
surface, protecting the adjacent teeth with cotton
rolls. Patients quantified their dentin hypersensitivity
caused by both stimuli through the use of a 100-mm
VAS' with 0 cm indicating no sensitivity and 100 in-
dicating extreme sensitivity or discomfort.

The randomization process of the NCCLs within
the groups was performed using computer software
(NCSS PASS11) by a staff member not involved in
the research protocol. Details of the allocated groups
were recorded on cards contained in sequentially
numbered, opaque, sealed envelopes. These were
also prepared by a staff member not involved in the
clinical trial. The allocation assignment was revealed
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by opening the envelope on the day of the restorative
procedure.

Operators (M.L., E.F) and evaluators (three)
were lecturers with more than 10 years experience
in the Restorative Dentistry course at the University
of Chile. The operators were trained and calibrated
to standardize the steps in the procedure. Evaluators
were calibrated with in vitro pressure and distance
exercises, and later evaluations were conducted on
patients to confirm the reliability of the evaluators’ as-
sessments, as reflected in the evaluations producing
a kappa value of > 0.75 in previous exercises in the
tactile and evaporative measurements.

Before placing a rubber dam, the operators anes-
thetized the teeth with a 3% mepivacaine solution
(Scadiacaina, Septodont, France) and all lesions
were cleaned with pumice and water in a rubber cup
followed by rinsing and drying. Following the guide-
lines of the American Dental Association, the opera-
tors did not prepare any additional retention or bevel.

There were 31 NCCLs in each of the four groups.
The NCCLs received either a methacrylate-based
composite resin Filtek Z250 (2250 group, 3M ESPE)
associated with a two-step etch-and-rinse adhe-
sive using Adper Single Bond 2 (3M ESPE) or a
silorane-based composite resin Filtek Silorane P90
(P90 group, 3M ESPE) associated with a two-step
self-etch adhesive using Adper Silorane system ad-
hesive (3M ESPE).

The Z250 + OA and P90 + OA groups received
a methacrylate- or silorane-based composite resin in
addition to an oxalic acid—based desensitizing agent
(OA; Desenssiv, SSWhite). The desensitizing agent
was applied after the acid-etching process in the
Z250 + OA group'® and before the restorative proce-
dure in the P90 + OA group. The materials, compo-
sitions, application procedures, and other details are
described in Table 1.

In the Z250 and P90 groups, a vehicle control of
distilled water was used in place of oxalic acid. To en-
sure the blind nature of both operators and patients,
bottles of oxalic acid and distilled water, as well as
the syringes of composite resins, were covered with
an opaque adhesive tape so the operator could not
recognize them. Likewise, the patients were also
not aware of which tooth corresponded with which
treatment.

The oxalic acid or distilled water was vigorously
agitated on the entire dentin surface in all groups for
approximately 1 minute and then rinsed with water.
Subsequently, the restorations were made following
the manufacturer’s instructions (Table 1).

All light-curing procedures were performed using
a Radii Cal (SDI) at 1,000 mW/cm?2. The restorations
were finished immediately with fine diamond burs
(KG Sorensen). Polishing was performed with rubber
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Table 1 Materials, Compositions, and Procedures

Materials (batch no.) Composition Procedure Manufacturer
Desenssiv 5% potassium oxalate, Applied after acid-etching for the Z250 group SS White
(Lot No. 0030907) potassium nitrate 4%, and applied before for the P90 group;

potassium fluoride 4% 1 minute, rinse and dry.
Silorane System Adhesive Phosphorylated methacrylates, First step: Apply primer for 15 's, 3M ESPE
(Lot No. 4773P, 8AP) Bis-GMA, HEMA, water, ethanol, gentle air and light curing for 10 s.

silane-treated silica filler (Primer). Second step: Apply bond, gentle air and

Hydrophobic dimethacrylate, light curing for 10 s.

phosphorylated methacrylates,

TEGDMA, silane-treated silica filler,

initiators, stabilizers (Bond),

Self-Etch Primer and Bond
Adper Single Bond 2 Bis-GMA, HEMA, dimethacrylates, After etchant apply 2-3 coats of adhesive for 3M ESPE
(Lot No. 51202, 9YA) polyalkenoic acid, copolymer, initiators, 156 s with gentle agitation, gently air thin for

water, ethanol -Total Etch Adhesive 5 s and light cure for 20 s.
Gel Scothbond etchant Phosphoric acid 37% Apply etchant for 15 s, 3M ESPE

rinse for 30 s and blot excess water.

Filtek Silorane P90 Silorane-based composite/resin 2-mm layers and light cure for 20-30 s. 3M ESPE
(Lot No. 4772A3, 8BF)
Filtek Z250 Methacrylate-based composite resin, 2-mm layers and light cure for 20-30 s. 3M ESPE

(Lot No. 1370A2, 7AU) TEGDMA, UDMA, and Bis-EMA

Bis-EMA = ethoxylated bisphenol-A glycidyl methacrylate; Bis-GMA = bisphenol A diglycidyl methacrylate; HEMA = 2-hydroxyethyl methacrylate;
TEGDMA = triethylene glycol dimethacrylate; UDMA = urethane dimethacrylate.

points (Astropol, Ivoclar Vivadent) 1 week after place-
ment of the restorations.

Clinical Evaluations

The same two calibrated examiners at baseline who
were not involved with the placement of the resto-
rations, and therefore blinded to the group assign-
ment, performed the evaluation of hypersensitivity
after 30, 60, 90, 180, and 360 days of placing the
restorations during 2012 to 2013. The absolute risk
of dentin hypersensivity, as well as dentin hypersen-
sitivity scored on a 100-mm VAS, were recorded af-
ter application of the tactile and evaporative stimuli.
This process was performed in the same manner as
at baseline (ie, BR), but the tactile stimulus was per-
formed by probing around the tooth/restoration mar-
gin with a North-Carolina periodontal probe.

Statistical Analyses

Considering the sensitivity measured with VAS as
the principal outcome according to previous studies
by the authors,® the sample size was calculated with
a statistical power of 95% and a confidence level
of 95%, resulting in a necessary sample size of 28,
considering the reported dropout was an added 5%.
SPSS statistical software (SPSS) was used for the
statistical analysis of data. Differences within groups
were analyzed with the Wilcoxon and Friedman
tests and those between groups by ANOVA and
the Bonferroni post hoc test. The significance level
was set at .05."° The absolute risk of pain was cal-

culated considering the occurrence or not of dentin
hypersensitivity in the groups and was compared by
chi-square tests. The statistical power for all compar-
isons between groups was corroborated post hoc by
using G-Power v. 3.1.7 software.?°

Results

Characterization of the Initial Sample

A total of 31 patients (16 women and 15 men) with a
mean age of 46.8 years (ranging from 24 to 66 years
old) were recruited. A total of 124 NCCLs associ-
ated with dentin hypersensitivity were assessed at
baseline.

As mentioned earlier, all included patients
showed moderate to severe dentin hypersensitivity
(VAS score of > 40 mm) prior to the restoration of the
NCCLs. The means of the VAS scores (+ standard
deviations [SDs]) of dentin hypersensitivity to the tac-
tile and thermal/evaporative stimuli were 7.16 £ 1.08
and 7.67 £ 1.06, respectively.

The recall rate after 30, 60, 90, 180, and 360
days after treatment was 100% for all time points.

Treatment Group Comparisons

Analysis of Dentin Hypersensitivity After Treatment
After the intervention, all treatment groups showed a
reduction in their VAS scores. The mean VAS scores
after 30 days of intervention were 2.25 + 0.93 (tac-
tile stimulus) and 2.46 + 0.94 (evaporative stimulus),
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Table 2 VAS Scores for Tactile Stimuli

BR 30d 60d 90d 180d 360d
7250 7.31 (£.92) 2.58 (+.99) 248 (£ .72)* 291 (+ 48) 2.60 (£ .77) 297 (£ 1.18)*
P90 7.76 (£ 1.11) 2.69 (+.90)* 2.80 (+ .66)* 3.06 (+ .55) 2.54 (£ 1.13)* 2.90 (+ 1.03)*
7250 + OA 7.94 (+ 1.09) 2.73 (= 1.02)* 1.99 (+ .63) 2.05 (£ .38) 170 (£ .77)* 1.16 (+ .96)*
P90 + OA 7.67 (£ 1.07) 1.84 (£ .63)* 1.74 (+ .65)* 1.81 (£ .46)* 1.56 (£ .54)* 75 (£ .61)

Mean and standard deviation (SD) of 10-cm VAS scores for tactile stimulation test during all evaluation periods for all treatment groups.
*P <.0001 for comparison between scores at the different times and before restoration (BR) (Wilcoxon test).

Table 3 VAS Scores for Evaporative Stimuli

BR 30d 60d 90d 180d 360d
7250 6.85 (+ .96) 2.23 (+ .91) 2.31 (+ .74) 2.62 (£ 63)* 1.92 (£ .64) 261 (x 1.11)*
P90 7.46 (£ 1.17) 2.50 (+.80) 2.52 (£ .64)* 2.75 (+ .56)* 2.43 (£ .90) 2.88 (+ 1.03)*
7250 + OA 717 (£ .99) 2.56 (+ 1.09)* 1.84 (£ .54)" 1.80 (£ .39) 1.34 (£ .80) 94 (+ .81)
P90 + OA 717 (£ 1.13) 1.70 (£ .66)* 1.52 (£ .67)* 1.50 (£ .44)* 1.15 (£ .62)* 5 (@ Bl

Mean and standard deviation (SD) of 10-cm VAS scores for tactile stimulation test during all evaluation periods for all treatment groups.
*P <.0001 for comparison between scores at the different times and before restoration (BR) (Wilcoxon test).

Table 4 Statistical Comparisons of Dentin Hypersensitivity Between Groups With and Without Oxalic

Acid Application

2250/ 2250 + OA P90 /P90 + OA
P Effect size Power (1 — B) P Effect size Power (1 — B)

Tactile BR 1 .32 .23 1 .25 24
Evaporative BR 121 .62 .65 1 .08 .09
Tactile 30 d 875 .32 23 .003 1.09 .99
Evaporative 30 d 1 14 .08 .002 1.15 .99
Tactile 60 d .036 72 .78 .000 1.62 .99
Evaporative 60 d .0021 96 .95 .000 1.61 .99
Tactile 90 d .000 1.76 .99 .000 2.48 1

Evaporative 90 d .000 1.98 1 .000 2.46 .99
Tactile 180 d .0015 8 .85 .000 1.74 .99
Evaporative 180 d .000 1.16 .99 .000 1.10 .99
Tactile 360 d .000 1.71 .99 .000 2.86 1

Evaporative 360 d .000 1.68 .99 .000 253 1

Comparison by the post hoc Bonferroni test. P value, effect size, and statistical power post hoc are expressed. Significant values are presented in bold.

reflecting mild to moderate pain. The difference in Analysis of Postintervention Dentin

VAS scores between the BR values and the values at  Hypersensitivity Over Time

all later time points were significant for all four treat- The average VAS values were reduced over time.
ment groups (P < .0001). The results are shown in  Considering all time points up to 360 days, this re-

Tables 2 and 3. duction over time was statistically significant for all
Analysis of the Effect of Desensitizing Agent groups (Tables 2 and 3).
on Dentin Hypersensitivity Analysis of the Absolute Risk of Dentin

Statistically significant differences were observed  Hypersensitivity

between the groups that involved application of oxal-  The absolute risk of dentin hypersensitivity (defined
ic acid prior to restoration and the groups without its  as the percentage of teeth with pain relative to the
application for both restorative materials (P < .000; total for each group) is shown in Table 5. There was
ANOVA). The differences were evident for the as- an absolute risk of 100% for up to 3 months for all
sessment after 1 month for the groups receiving P90  treatment modalities; thereafter, the absolute risk
and after 2 months of treatment for the groups receiv-  decreased. After 1-year follow-up, the absolute risk
ing Z250. Results of the post hoc analysis are shown  was significantly lower for restorations with prior ox-
in Table 4. alic acid application than for restorations without the
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Table 5 Absolute Risk of Dentin Hypersensitivity (%) Over Time

E (BR-30-60-90 d) E 180 E 360 T (BR-30-60-90 d) T180 T 360
7250 100 96.7 90 100 96.7 90
P90 100 90 93.3 100 96.7 93.3
7250 + OA 100 871 63.5" 100 773 61.3*
P90 + OA 100 94.5 71" 100 92.3 71

Percentage of teeth with sensitivity to stimuli (absolute risk of dentin hypersensitivity) by group and time. E = evaporative; T = tactile; BR = before restoration.
*P < .01; comparison between Z250 and Z250 + OA groups; **P < .01; comparison between P90 and P90 + OA groups (x? test).

application (between 2250 and 2250 + OA, and be-
tween P90 and P90 + OA; P < .01).
Post Hoc Corroboration of Statistical Power

To corroborate the statistical power of this study,
power was calculated post hoc with the sensitivity
values for all measurements of comparisons between
groups with or without oxalic acid, or comparison by
materials. These are shown in Table 4.

Discussion

This randomized clinical trial demonstrated that res-
toration with composite resins in NCCLs was effec-
tive in decreasing dentin hypersensitivity. Although all
treatment groups showed moderate to severe sensi-
tivity reduced to mild, which is in concordance with
the results of Barrientos et al,® the best results after
60 days of clinical evaluation were observed when an
oxalic acid—based desensitization agent was applied
prior to restoration. Those groups receiving the desen-
sitization agent showed a more consistent reduction in
sensitivity with complete elimination of dentin hyper-
sensitivity after 1 year of treatment in more than 25% of
cases (Table 5). Sensitivity was assessed at the first,
second, and third months to determine whether there
was a direct effect caused by the performance of the
restoration on postoperative sensitivity. Measurements
at the 6th, 9th, and 12th months were conducted to
assess the regression of dentin hypersensitivity and
the specific medium-term response to the treatments
applied to each study group.”'

The enhanced reduction in dentin hypersensi-
tivity produced by applying the desensitizing agent
in terms of intensity and absolute risk could be ex-
plained by the mechanisms of action of the different
components of this desensitizing agent. The agent
contained potassium oxalate 0.5%, potassium nitrate
4%, and potassium fluoride 4%, which in an acidic pH
medium would raise the local calcium ion concentra-
tion, resulting in the precipitation of calcium oxalate
and calcium fluoride crystals. Both types of mineral
deposits could occlude exposed dentinal tubules.
The potassium fluoride content could be considered
as much an active ingredient for reducing dentin hy-

persensitivity as the oxalates, especially bearing in
mind that the fluoride concentration (1.29%) exceeds
the oxalate concentration (0.5%) in this desensitizing
agent. This fact would explain the opposing results
reported by Sartori et al,' who pretreated sensitive
NCCLs with BisBlock, a 2.7% potassium oxalate
product at pH 2.3, using 5 times more oxalate than in
the present study. However, in that study, there was
no reduction in postoperative sensitivity to air blasts.
The difference in this study may therefore be due to
the use of a mixture of oxalate plus fluoride. Moreover,
the patients’ selection by Sartori et al was different,
without a moderate to severe sensitivity at baseline
that very likely had an influence on the perception ef-
fect.' It is expected then that the oxalate and potas-
sium flouride solution allows the sealing of exposed
dentinal tubules and in the absence of dental stimu-
lation it is possible for this inflamed tissue to recover
in a more effective manner, which explains the results
in the present study of decreased sensitivity 1 year
after treatment.??

The effect of oxalic acid in achieving tubular oc-
clusion after removal of the smear layer, as well as its
influence on bond strength when used prior to resto-
ration with composite resin restorations, is well doc-
umented.'® However, its long-term and medium-term
effect on pulpal inflammation when oxalic acid is
used prior to restoration is not clear. Significant dif-
ferences were observed when the two composite
resins were compared with their respective adhesive
systems used; however, this difference was marginal
when compared to the effects of the application of
oxalic acid.

Two different adhesive systems were applied in
this study. For the silorane-based composite resin,
a self-etching adhesive was used, and for the meth-
acrylate-based composite resin, an etch-and-rinse
adhesive system was used. Since the lesions re-
stored had moderate to severe sensitivity at baseline,
the etch-and-rinse system could theoretically have
had a detrimental effect on postoperative sensitivity.
However, in this trial there was no significant differ-
ence in sensitivity between the groups (P > .05) with
different adhesive systems, which is similar to the re-
sults obtained by other clinical studies.?®2*
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In addition, in the present study, a silorane-based
composite resin was included to restore NCCLs. This
decision was based on the possibility that silorane’s
lower polymerization contraction might decrease
postoperative sensitivity and recent publications sup-
porting its use in class V noncarious lesions."

A possible limitation of this study was that it did
not specifically address the psychological compo-
nent of pain that could lead to errors in the data.
Despite this, the VAS scale is accepted and widely
used in medicine. This is considered the most suit-
able method to assess pain levels, allowing the trans-
lation of subjective feedback on objective data.?®

Patient selection was complex because the inclu-
sion criteria required NCCLs with moderate to se-
vere sensitivity with various types of teeth included
(canines, premolars, molars, etc), which could repre-
sent a potential factor of bias. This criterion was cho-
sen to allow that the effect of the treatments used
could be clearly observed.

Another limitation of this study was the lack of
baseline values. Due to concerns expressed by the
Ethics Committee, it was recommended that a sin-
gle dose of NSAID be administered prior to restor-
ing NCCLs to minimize immediate pain. Therefore, it
was decided not to evaluate baseline values (1 week
after restoration) because of the possible added con-
founding effect of the NSAID on dentin hypersensi-
tivity reduction. Nevertheless, the authors believe that
this does not alter the results and the reduction in
dentin hypersensitivity that was observed.

Dental pain may be caused by different stimuli,
such as chemical, mechanical, or thermal, applied to
the exposed dentin under oral conditions.?®?” Holland
et al> recommended that at least two hydrodynamic
stimuli should be used for hypersensitivity evaluation
and that a reasonable period of time must be allowed
between stimuli. The stimuli must be measurable, re-
producible, and clinically relevant.?® Several studies
have used a probe tip as a tactile stimulus because it
causes the movement of dentinal fluid as a result of
dentin compression. The triple syringe air blast is the
most common stimulus used to evaluate dentin hy-
persensitivity?® and is generally considered the most
similar to naturally evoked pain, having no tendency
to cause pain to nonsensitive teeth. The stimulus ef-
fects begin when the evaporation of the dentin fluid
occurs, increasing fluid flow and activating hydrody-
namic processes.?® The stimulation usually accepted
is a 1-second blast®' (as applied in this study). Longer
stimuli may cause odontoblasts to be drawn into the
tubules. By using tactile and evaporative stimuli, the
sensitivity level can be determined by a VAS.

The four treatment modalities assessed in the
present study were confirmed to be effective in re-
ducing the symptoms of dentin hypersensitivity,
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but a greater reduction was demonstrated when a
commercial desensitizing agent was applied prior
to restoration. The results are relevant to NCCLs
with moderate to severe dentin hypersensitivity and
showed a lasting and marked effect of the treatment,
eliminating dentin hypersensitivity after 1 year of
treatment in more than 25% of cases when a desen-
sitizing agent was used. The prior application of this
desensitizing agent was effective, simple, and not
time consuming, and desensitizing agents have been
shown not to alter the adhesion of the restoration.

Conclusions

The results suggest that restoration of hypersensitive
NCCLs with composite resins reduces dentin hyper-
sensitivity. This reduction is more pronounced if an
oxalic acid—based desensitizing agent is applied pri-
or to the restoration. This application also significant-
ly reduces the absolute risk of pain after 6 months of
treatment.
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