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The aim of study was to compare the clinical effectiveness of 810nm laser therapy, remineralising therapy
with MI PASTE PLUS® (GC), and toothbrush with Sensodyne® Repair&Protect (GSK) in cervical dentine
hypersensitivity. The study was performed on 60 subjects (34 females, 24 males), with at least one tooth
affected by cervical dentine hypersensitivity. The patients were randomly divided in three study groups (20
subjects for each group), related to the type of desensitizing therapy: 810nm laser therapy, remineralising
therapy with gel MI PASTE PLUS®, toothbrushing with Sensodyne® Repair&Protect). The assessment of the
therapy effectiveness was performed by analysis of Schiff Cold Air Sensitivity Scale, with scores directly
related to the level of dentine hypersensitivity. For laser group the scores decreased from 2.25 at baseline, at
1.35at 3 days, and 0.2 at 7 days, with significant statistical differences at 3 days, and 7 days comparing with
baseline. For Ml PASTE PLUS® (GC) study group the scores decreased from 2.20 at baseline, at 1.60 at 3
days, and 1.30 at 7 days, with significant statistical differences at 3 days, and 7 days comparing with
baseline. For Sensodyne® Repair&Protect (GSK) study group the scores decreased from 2.15 at baseline, at
1.90 at 3 days, and 1.45 at 7 days, with significant statistical differences at 3 days, and 7 days comparing
with baseline. Low level laser therapy showed better reduction in cervical hypersensitivity, followed by the
therapy using MI PASTE PLUS® (GC) gel, and by the toothbrush with Sensodyne® Repair&Protect (GSK)
toothpaste.
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Nowadays the prevalence of gingival recessions,
abrasions, or erosions has increased due to the periodontal
pathologies, excessive use of dental bleaching or
professional oral hygiene, acid foods and beverages, bad
oral hygiene habits, incorrect brushing techniques, or
salivary disorders [1-6]. These disorders are frequently
associated with cervical dentinal hypersensitivity,
characterized by sharp pain of short duration occurring on
exposure to the thermal, tactile, evaporative, osmotic,
chemical stimuli, and it cannot be ascribed as other dental
pathology [7].

One European-population based cross-sectional study
found that 41.9% of patients reported pain on tooth
stimulation and 13.4% scored = 2 on Schiff scale for at
least one tooth. In this study a strong, progressive
relationship was found between the cervical dentine
hypersensitivity and erosive tooth wear [8].

One study performed in USA also found a 12.3%
prevalence of dentin hypersensitivity, with an average of
3.5 hypersensitive teeth per patient [9]. The discomfort
provoked by dentine hypersensitivity can vary from minor
discomfort to very disturbing discomfort and emotional
distress, affecting the normal hygiene maintenance,
stimulating the accumulation of dental plaque and
increasing the risk for caries formation, gingival
inflammation, and further periodontal problems.

An important role in cervical dentinal hypersensitivity is
also periodontal therapy. Thus, through root planning, the
root dental surface may suffer significant losses of minerals
with the appearance of HD [10-15].

Various therapeutic approaches are available for the
dentine hypersensitivity, with a large broad of effectiveness
rate. The most frequently used traditional means are

* email: emilia.bologa@gmail.com; tiberiu.tirca@yahoo.com

REV.CHIM.(Bucharest)¢ 69¢ No. 6 ¢ 2018

desensitizing toothpastes, gels, dental adhesives, and
fluoride varnishes [16].

Inthe modern dentistry the low level laser therapy (LLLT)
is successfully used for various categories of teeth
sensitivity [17-19]. LLLT was also introduced in the
treatment of dentine hypersensitivity due to the slow onset
of action of the traditional desensitizing agents. It has been
suggested that LLLT decreases dental hypersensitivity pain
by stimulating the stimulation of endorphin and nitric oxide
production, by inhibition of C-fiber afferent nerve
depolarization as well as the decrease of bradykinin levels
[20, 21]. Laser therapy is sustained by literature data that
indicates conflicting results from the laser related
researches, but a slight clinical advantage of laser therapy
over topical desensitizing agents [21].

Experimental part
Materials and methods

The study was performed on 60 subjects (34 females,
24 males), with at least one tooth affected by cervical
dentine hypersensitivity. The patients were randomly
divided in three study groups (20 subjects for each group),
related to the type of desensitizing therapy (laser,
desensitizing gel, desensitizing toothpaste).

The inclusion criteria were as follows: ages between
18-45; generally good health; minimum one hypersensitive
teeth with cervical abrasion or gingival recession; less than
1 mm loss of dentin in depth which did not require any
restorative regimen; subjects were required to be available
during the study, and to sign an informed consent.

Exclusion criteria were as follows: advanced periodontal
disease; treatment for periodontal disease (within the last
12 months); hypersensitive teeth with mobility >1; chronic
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general conditions that could affect the results; any
condition that could cause xerostomia; the use of any
medication that could interfere with the sensation of pain;
subjects who used a desensitizing dentifrice within the
last 3 months.

We provided an informed consent about the aims to all
participants. The data file remained anonymous, and the
identity of the participants was protected. Our study was
done in accordance with the Ethical Committee regulations
and in accordance to some published models [22].

The content of chemical therapeutic agents is presented
in table 1. The features of each therapy and study group
are presented in table 2. The laser therapy was performed
using 808 nm laser (DMC), in two sessions (3 days between
sessions) with 1 minexposure of the affected tooth surface
(fig. 1a and b). MI PASTE PLUS® was applied daily for 7
days by patients included in the second study group. The
patients of the third study group were instructed to brush
only with their assigned toothpaste, Sensodyne®
Repair&Protect (GSK), twice daily (morning, evening) for
7 days. During the study the subjects were not allowed to
use any other oral care products other than those provided.

Sensitivity was assessed by examiner by using Schiff
Cold Air Sensitivity Scale, with scores directly related to
the level of dentine hypersensitivity (table 3).

The evaporative (air) sensitivity with Schiff sensitivity
score is determined by directing a 1-s application of air
from a dental syringe to the tooth surface 1-2 mm coronal
to the free gingival margin from a distance of 1 cm. The

response was rated from 0 to 3 using the Schiff sensitivity
scale [23].

The statistical software used was SPSS 19.0 (SPSS,
Chicago, IL, USA) for analysis of data. Excel sheet were
used to generate tables. Mann-Whitney tests were used to
find the significance of the reduction in dentine
hypersensitivity between the three groups at different time
intervals. The level of statistical significance was set at
0.05.

Results and discussions

At baseline significant statistical differences were
absent between the study groups. The Schiff sensitivity
mean scores decreased for all study groups both at 3 days
and 7 days follow-up (fig.2).

For laser group the scores decreased from 2.25 at
baseline, at 1.35 at 3 days, and 0.2 at 7 days, with significant
statistical differences at 3 days, and 7 days comparing with
baseline. For MI PASTE PLUS®(GC) study group the scores
decreased from 2.20 at baseline, at 1.60 at 3 days, and
1.30 at 7 days, with significant statistical differences at 3
days, and 7 days comparing with baseline. For Sensodyne®
Repair&Protect (GSK) study group the scores decreased
from 2.15 at baseline, at 1.90 at 3 days, and 1.45 at 7 days,
with significant statistical differences at 3 days, and 7 days
comparing with baseline.

Significant statistical differences were recorded
between laser therapy and the other study group treated
by desensitizing topical therapy at 3 days and 7 days, in
favor of laser therapy (p < 0.05) (table 4). These differences

CHEMICAL AGENT INGREDIENTS
1. | MIPASTE PLUS® RECALDENT™  CPP-ACPF: Casein-Phosphopeptide- Amorphous COLE}I'tI)EII(\alTloF
(GC) Calcium Phosphate Fluoride, fluoride 900ppm. DESENSITIZING
7 | Sensodyne® Repair&Protect NovaMin® technology, Glycerin, PEG-8, Hydrated Silica, Calcium CHEMICAL
{G3K) Sodivm Phospheosilicate (NOVAMIN), Cocamidopropyl Betaine, AGENTS
Sodivm Methyl Cocoyl Tauvrate, Aroma, Titanivm Dioxide, Carbomer,
Sodivm Sacchanin, Sodivm Flucride (1430ppm Fluoride)
STUDY GROUPS THERAPEUTIC NUMEER OF | TIME OF
AGENT SESSIONS/APPLICATIONS | EXPOSURE
1. | Laser 208 nm laser 2 lazer sessions 1 minute Table 2
Whitening Laze IT (DMC | (1 session at 3 days) CHARACTERISTICS
Dental) OF STUDY
2 | Desensitizing gel MI PASTE PLUS? 1/day, 7 days 30 minutes GROUPS
(GC)
3. | Desensitizing toothpaste Sensodyne® 2iday, 7 days
FEepair&Protect
(GEE)
0 Subject does not respond to air stimulus
1 Subject responds to air stimulus but does not request discontinuation of stimulus Table 3
2 Subject responds to air stimulus and requests discontinuation or moves from stimulus SCHIFF SENSITIVITY
3 Subject responds to air stimulus, considers stimulus to be painful, and requests SCALE
discontinuation of the stimulus
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Fig. 1. Whitening Lase Il (DMC Dental) therapy:
a. Biomodulation laser parameters;
b. Laser session in dentine hypersensitivity
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Fig. 2. Changes of Schiff sensitivity mean scores
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STUDY GROUPS T0O-T1 | T0-T2 | TI-I2 Table 4
WHITENING LASE II (DMC DENTAL) 0.0001° | 0.0001° | 0.0001° MANN WHITNEY STATISTICAL TEST
MI PASTE PLUS® (GC) 0.005° | 0.0001° | 0.094 FOR STUDY GROUPS AT 3 DAYS AND
SENSODYNE® REPAIR&PROTECT (GSK) | 0.142 | 0.0001° | 0.025 7 DAYS COMPARING TO BASELINE
"p= 0005
T0O | TI T2
Table 5
WHITENING LASE IIMI PASTE PLUS® 0702 | 0442 | 0.001" | MANNWHITNEY STATISTICAL
TEST REPRESENTING AMPLITUDE
WHITENING LASE I/ SENSODYNE® REPAIR&PROTECT | 0435 | 0.03° | 0.001" | DECREASE BETWEEN STUDY
ROUP
MIPASTE PLUSYSENSODYNE® REPAIR&PROTECT 0681 | 0.128 | 0.201 GROUPS

*p < 0.005

are more pronounced at 7 days from the first day at all
study groups. Between the third and seventh day
statistically significant differences occurred in the
WHITENING LASE Il and SENSODYNE® REPAIR&PROTECT
groups.

Table 5 shows significant statistical differences when
were compared Whitening Lase Il with MI Paste Plus and
with Sensodyne Repair&Protect, after 7 days of treatment.

The present randomized clinical study investigated the
efficacy of laser therapy in reducing dentine hypersensitivity
by comparing with therapy using topical desensitizing gel
and toothpaste. The Schiff sensitivity scale was used as air
stimulus decreases the temperature at the dentin surface,
causes a rapid outward fluid flow from opened dentin
tubules, which stimulates the painful sensation [24]. In
our study we used two 808 nm laser sessions for 1 minute
exposure to treat dentinal hypersensitivity and the results
were excellent after 7 days, with a decrease of Schiff
sensitivity scores from 2.25 to 1.45 and significant
statistical decrease after 3 days and the progression of
Schiff scores decrease after 7 days. Low-power lasers and
diode lasers with a wavelength between 780 and 900 nm,
eliminate the sensitivity acting on nervous level, while the
medium-power lasers, like Nd:YAG, CO, and Er:YAG laser,
desensitize by narrowing and occlusion of dentinal
tubules [25]. In one study both 660 nm red diode laser
and 830 nm infrared lasers were effective after 7.30, and
60 days, following four therapeutic laser sessions [26]. The
time of exposure influences the effectiveness of laser
therapy for dentin hypersensitivity as 1 minute is more
effective than 30 seconds exposure [27, 28]. Kimura Y et
al. [29] reviewed the role of lasers for the treatment of
dentine hypersensitivity and found that effectiveness
ranged from 5.2 to 100%, dependent on the laser type and
parameters used. The conclusion of this review was that
the efficiency for the treatment of dentine hypersensitivity
using lasers was higher than other methods, but less
effective in severe cases. Biagi A. et al [30] also reviewed
the literature data, and found that the laser treatment
effectively reduces pain symptoms. These authors
considered that more suitable follow-ups are necessary
and more clarity should be obtained on the placebo effect
because patients undergoing placebo still receive benefits
with areduction of pain intensity. The review performed by
Sgolastra F. et al. [31] sustains the use of both diode lasers
and erbium lasers in the treatment of dentine
hypersensitivity.

Comparing laser therapy with desensitizing gel and
desensitizing toothpaste, the decrease of Schiff sensitivity
scores was significantly higher at 3 days and 7 days for
laser treated group than groups treated by desensitizing Ml
PASTE PLUS® (GC) or desensitizing toothpaste Sensodyne®
Repair&Protect (GSK) (p < 0.05). Literature data found
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similar conclusions when laser treatment was compared
with remineralising and desensitizing gels or toothpastes
[32-34]. However, the use of desensitizing gels or
desensitizing toothpastes is an economic and effective
therapeutic alternative for patients. On the other hand,
when used these topic non-fluorurated remineralizing
agents, the incidence of hypersensitivity is low [35].

According to the producer, Sensodyne® Repair&Protect
(GSK) contains NovaMin complex, a calcium
phoshosilicate bioactive glass that accelerates the
formation of a mineral layer that blocks the dentinal tubules.
The mechanism of action of NovaMin seems to be related
to the precipitation of calcium and phosphate inducing the
partial or complete occlusion of the dentin tubules. In saliva
oral environment, the sodium ions (Na*) from calcium
sodium phosphosilicate complex begin to exchange with
hydrogen cations (H* or H,0*), allowing calcium (Ca**)
and phosphate (PO,*) species to be released from the
NovaMin structure. This stage is followed by a transient
increase in pH that facilitates the precipitation of calcium
and phosphate from the particles and from salivato form a
calcium phosphate (Ca-P) layer on tooth surfaces. Further
this layer crystallizes into hydroxycarbonate apatite (HCA),
similar to biological apatite. The combination of the residual
calcium sodium phosphosilicate particles and the HCA layer
conducts to the partial or complete occlusion of dentinal
tubules [36, 37]. The toothpaste containing 5% NovaMin
was found more effective in the treatment of cervical
hypersensitivity comparing with other categories of
desensitizing toothpastes [38]. Also chair side application
of calcium phosphosilicate bioactive glass provides
immediate relief for the patient with dentinal
hypersensitivity [39].

The remineralising and desensitizing activity of MI
PASTE PLUS® (GC) is due to casein phosphopeptide
(CPP), which carries calcium and phosphate ions in the
form of Amorphous Calcium Phosphate (ACP). When
CPP and ACP were combined a complex named
Recaldent™ was formed, the ideal delivery system for
bio-available calcium and phosphate ions. Also this
product is resistant to oral factors that can remove the
tubule occlusion [40].

Our study demonstrated the higher effectiveness of
desensitizing MI PASTE PLUS® (GC) comparing with
desensitizing toothpaste Sensodyne® Repair&Protect
(GSK) at 3 days and 7 days, with significant statistical
differences (p < 0.05).

Conclusions

All the study groups showed lower Schiff sensitivity
values compared with baseline. Laser group showed better
reduction in hypersensitivity when compared to the
chemical desensitizing products. The desensitizing Ml
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PASTE PLUS® (GC) gel and toothpaste Sensodyne®
Repair&Protect (GSK) can be considered effective and
economical options in the management of the dentinal
hypersensitivity.

References

1.STOLERIU, S., IOVAN, G., PANCU, G., GEORGESCU, A., ANDRIAN, S.,
Caries Research, 47, 2013, p. 513.

2.PANCU, G., ANDRIAN, S., MOLDOVANU, A., NICA, I., SANDU, A.V,
STOLERIU, S., Mat. Plast., 51, no. 4, 2014, p. 428.

3.TOFAN, N., ANDRIAN, S., NICA, I., STOLERIU, S., TOPOLICEANU, C.,
BOLAT, M., PANCU, G., Romanian Journal of Oral rehabilitation, 8,
no. 1, 2016, p. 72.

4 SUFARU, 1.G., SOLOMON, S.M., PASARIN, L., MARTU-STEFANACHE,
M.A., OANTA, A.C., MARTU, I., CIOCAN-PENDEFUNDA, A., MARTU, S.,
Romanian Journal of Oral Rehabilitation, 8, no. 4, 2016, p. 42.
5.TOFAN, N., STOLERIU, S., NICA, I., MOLDOVANU, A., BOLAT, M.,
PANCU, G., ANDRIAN, S., International Journal of Medical Dentistry,
7, no. 4, 2017, p.264.

6.CIOLOCA, D.P, FOIA, L., HOLBAN, C., TRANDAFIRESCU, M.,
POROCH, V., MAXIM, D., JIPU, R., COSTULEANU, M., TOMA, V., Rev.
Chim. (Bucharest), 67, no. 12, 2016, p. 2409.

7.ADDY, M., Int. Dent J., 52, 2002, p. 367.

8.WEST, N.X., SANZ, M., LUSSI, A., BARTLETT, D., BOUCHARD, P,
BOURGEQIS, D., J. Dent., 41, no. 10, 2013, p. 841.

9.CUNHA-CRUZ, J., WATAHA, J.C., HEATON, L.J., ROTHEN, M.,
SOBIERAJ, M., SCOTT, J., BERG, J., J. Am. Dent. Assoc., 144, no. 3,
2013, p. 288.

10.SOLOMON, S.M., STOLERIU, S., AGOP FORNA, D., TIMPU, D.,
MARTU STEFANACHE, M.A., URSARESCU, I.G., MARTU, S., Mat. Plast.,
53, no. 2, 2016, p. 304.

11.SOLOMON, S.M., STOLERIU, S., TIMPU, D., AGOP FORNA, D., MARTU
STEFANACHE, M.A., TANCULESCU, O., IOANID, N., MARTU. S., Mat.
Plast, 53, no. 4, 2016, p. 796.

12.SOLOMON, S.M., TIMPU, D., AGOP FORNA, D., MARTU STEFANACHE,
M.A., MARTU, S., STOLERIU, S., Mat. Plast, 53, no. 3, 2016, p. 546.
13.MARTU, M.A., SAVIN, C., KHARITOS, K., FOIA, L., FORNA, N.C.,
Romanian Journal of Oral Rehabilitation, 9, no. 2, 2017, p. 21.
14.BALAN, A., ANDRIAN, S., SAVIN, C., SANDU, A.V,, PETCU, A,
STOLERIU, S., Rev Chim (Bucharest), 66, no. 4, 2015, p. 562.
15.MIHALAS, E., MAXIM, A., BALAN, A., MATRICALA, L., MAXIM, D.C.,
TOMA, V., PETCU, A., Rev.Chim. (Bucharest), 66, no. 6, 2015, p. 843.
16.GILLAM, D., CHESTERS, R., ATTRILL, D., BRUNTON, P, SLATER,
M., STRAND, P, WHELTON, H., BARTLETT, D., Dent. Update. 40, no.
7,2013, p. 514.

17.DILSIZ, A., AYDIN, T., CANAKCI, V., GUNGORMUS, M., Photomed.
Laser Surg., 28 Suppl 2, 2010, p.11.

18.YILMAZ, H.G., KURTULMUS-YILMAZ, S., CENGIZ, E., BAYINDIR, H.,
AYKAC, Y., J. Dent., 39, no. 3, 2011, p. 249.

19.CONVISSAR, R.A., Principles and practice of laser dentistry.
Ed.Mosby, Elsevier, 2016.

1492 http://www.revistadechimie.ro

20.GHIORGHE, C.A., GAMEN, A.C., TIRCA, T., ANDRIAN, S., MELIAN,
A., PANCU, G., SALCEANU, M., Rev.Chim.(Bucharest), 69, no. 4, 2018,
p. 921.

21.FARIVAR, S., MALEKSHAHABI, T., SHIARI, R., J. Lasers. Med. Sci., 5,
2014, p. 58.

22.AGHEORGHIESEI CORODEANU, D.T., POROCH, V., 6th LUMEN
International Conference on Rethinking Social Action Core Values,
16-19 April 2015, lasi, Romania, Rethinking Social Action. Core Values,
p. 33

23.SCHIFF, T., DOTSON, M., COHEN, S., DE VIZIO, W,, MCCOOL, J.,
VOLPE, A, J. Clin. Dent., 5, 1994, p. 87.

24.BLATZ, M.B., J. Evid. Based. Dent. Pract., 12, (3 Suppl), 2012, p.
229.

25.JENA, A., SHASHIREKHA, G., Journal of Conservative Dentistry, 18,
no. 5, 2015, p. 389.

26.ASNAASHARI, M., MOEINI, M., J. Lasers. Med. Sci., 4, 2013, p. 1.
27.LADALARDO, T.C., PINHEIRO, A., CAMPOS, R.A., BRUGNERA-
JUNIOR, A., ZANIN, F.,, ALBERNAZ, PL., WECKX, L.L., Braz. Dent. J.,
15, no. 2, 2004, p. 144.

28.HASHIM, N.T., GASMALLA, B.G., SABAHELKHEIR, A.H., AWOODA,
AM., B.M.C. Res. Notes., 13, no. 7, 2014, p. 31.

29.KIMURA, Y., WILDER-SMITH, P, YONAGA, K., MATSUMOTO, K., J.
Clin Periodontol., 27, no. 10, 2000, p. 715.

30.BIAGI, R., COSSELLU, G., FARRONATO, G., Ann. Stomatol., 6, no.
3, 2015, p. 75.

31.5GOLASTRA, F., PETRUCCI, A., SEVERINO, M., GATTO, R., MONACO,
A, J. Dent. Res., 92, 2013, p. 492.

32.8ICILIA, A., CUESTA-FRECHOSO, S., SUAREZ, A., ANGULO, J.,
PORDOMINGO, A., DE JUAN, P, J. Clin. Periodontol., 36, no. 8, 2009,
p. 650.

33.ARANHA, A.C., PIMENTA, L.A., MARCHI, G.M., Braz. Oral. Res., 23,
2009, p. 333.

34.ROMEQ, U., RUSSO, C., PALAIA, G., TENORE, G., DEL VECCHIO,
A., Int. J. Dent. Art., 2012, 2012, ID 858950.

35.ANDRIAN, S., STOLERIU, S., TARABOANTA, |., GAMEN, A.C., DIMBU,
E., NEGRAIA, D., International Journal of Medical Dentistry, 8, no. 1,
2018, p. 41.

36.BURWELL, A K., LITKOWSKI, L.J., GREENSPAN, D.C., Adv. Dent.
Res., 21, 2009, p. 35.

37.PANCU, G., ANDRIAN, S., IOVAN, G., NICA, I., GHIORGHE, C.A.,
SANDU, A.V,, STOLERIU, S., Rev. Chim. (Bucharest), 67, no. 11, 2016,
p. 2351.

38.BANSAL, D., MAHAJAN, M., Contemp. Clin. Dent., 8, no. 2, 2017,
p.195.

39.SHIVAPRASAD, B.M., PADMAVATI, P, NEHAL, N.S., J. Clin. Diagn.
Res., 8, no. 10, 2014, p. 05.

40.STOLERIU, S., IOVAN, G., GHIORGHE, C.A., NICA, I., PANCU, G.,
GEORGESCU, A., ANDRIAN, S., Rev. Chim. (Bucharest), 66, no. 11,
2015, p. 1772.

Manuscript received: 17.01.2018

REV.CHIM.(Bucharest)¢ 69¢ No. 6 ¢ 2018



