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APRESENTACAO

A inovacdo é o combustivel do crescimento profissional em todas as areas,
mesmo na mais tradicional até a area mais tecnolégica. A Odontologia € a ciéncia que
agrega os principios técnicos tradicionais, como por exemplo, aqueles postulados por
Greene Vardiman Black, as mais avang¢adas tecnologias, como escéneres intraorais e
impressoras 3D capazes de produzirem pecas anatomicamente perfeitas, especificas
para cada caso.

Pensando na propagacao de conhecimento dentro das mais variadas areas
de atuacdo do Cirurgiao Dentista, a Atena Editora disponibiliza mais um compilado
de artigos, organizados em dois volumes, com a tematica Comunicagao Técnica e
Cientifica em Odontologia.

Espero que a leitura do conteudo deste E-book proporcione ampliagdo de
conhecimentos e que também provoque curiosidade em vocé, leitor, pois sdo 0s novos
questionamentos que impulsionam novas descobertas.

Otima leitura.

Emanuela C. dos Santos
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ABSTRACT: The laser has been suggested as
a useful tool in dentistry to increase the enamel
acid resistance. The aim of this in vitro study was
to evaluate the influence of Er,Cr:-YSGG laser,
associated or not with fluoride varnish, in the
treatment of erosive lesions, by analyzing the
longitudinal microhardness. Forty specimens (4
mm x 4 mm x 3 mm) were obtained from bovine
incisors and submitted to erosion challenge with
Sprite®. Then, were are randomly divided into
4 groups (n=10), according to the treatment:
G1 = no treatment; G2 = fluoride varnish 5%;
G3= Er,Cr:YSGG laser; G4 = fluoride varnish
5% associated with Er,Cr:YSGG laser. After
treatment, the specimens were submitted to
longitudinal microhardness analysis. The data
were analyzed by ANOVA (a=0.05). There was
no statistically difference in the microhardness
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of the control region x experimental region for all groups evaluated (p>0.05). It was
concluded that the use of laser, associated or not with fluoride varnish, did not influence
the microhardness of dental enamel.

KEYWORDS: YSGG laser; fluoride varnish; enamel erosion; longitudinal
microhardness

INFLUENCIA DO LASER ER,CR:YSGG ASSOCIADO OU NAO AO VERNIZ
FLUORETADO 5% NO TRATAMENTO DA EROSAO EM ESMALTE E NA
MICRODUREZA LONGITUDINAL

RESUMO: O laser tem sido sugerido como uma ferramenta util em Odontologia para
aumentar a resisténcia ao acido esmalte. O objetivo deste estudo in vitro foi avaliar
a influéncia do laser de Er, Cr: YSGG, associado ou ndo ao verniz fluoretado, no
tratamento de lesGes erosivas, analisando a microdureza longitudinal.Foram obtidos
40 espécimes (4 mm x 4 mm x 3 mm) a partir de incisivos bovinos e submetidas
ao desafio de erosdao com Sprite®. Em seguida, foram divididos aleatoriamente em
4 grupos (n = 10), de acordo com o tratamento: G1 = sem tratamento; G2 = verniz
fluoretado 5%; G3 = Er, Cr: laser YSGG; G4 = verniz fluoretado 5% associado ao
laser Er, Cr: YSGG. ApOs o tratamento, os espécimes foram submetidos a analise de
microdureza longitudinal. Os dados foram analisados pelo ANOVA (a = 0,05). Néao
houve diferenca estatisticamente significativa na microdureza da regidao controle x
regidao experimental para todos os grupos avaliados (p> 0,05). Concluiu-se que o
uso do laser, associado ou nao ao verniz fluoretado, ndo influenciou a microdureza do
esmalte dental.

PALAVRAS-CHAVE: laser YSGG; verniz fluoretado; eroséo de esmalte; microdureza
longitudinal.

11 INTRODUCTION

Dental erosion is a chemical-mechanical process that leads to loss of structure
without bacterial involvement. The etiology includes a combination of chemical,
biological and behavioral factors (LUSSI et al.,2009; HUR et al.,2011; WEST et al.,2012;
CARVALHO et al.,2016).

When a solution with a pH below the critical pH value of the enamel (<5.5) comes
in contact with tissue, the mineral content begins to dissolve resulting in a irregular
surface with a decrease in hardness (LUSSI et al., 2009; DA SILVA et al.,2019).

Destruction of the enamel surface due to erosion can lead to permanent loss of
tooth volume and dentin exposure. In more advanced cases, the concavities, the loss
of dental anatomy and the yellowish appearance of teeth can be seen, as well painful
symptomatology, known as dentin hypersensitivity, characterized by a throbbing pain,
acute, rapid onset, short duration and ceased with the removal of the stimulus (WEST
et al.,2012).

It is not easy to eliminate the causes of erosion. The etiology may consist of
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extrinsic factors related to diet, such as the high consumption of soft drinks, isotonic,
citrus fruit juices or the environment, such as chemical and intrinsic laboratories where
the pH change is stimulated by the hydrochloric acid present in the stomach that
reaches the oral cavity through vomiting, regurgitation or reflux, as in cases of anorexia,
bulimia and hiatal hérnia (WEST et al.,2012; HERMONT et al.,2014; OSTROWSKA et
al., 2016). Therefore, currently, numerous clinical methods have been suggested to
limit the progress of erosive tooth wear, increasing the resistance of dental tissues to
erosive agents (GANSS et al., 2012; HUYSMANS; YOUNG; GANNS, 2014).

The topical application of fluoride products has been suggested for the control
of dental erosion (WIEGAND et al.,2009). Another measure involves the use of high
power lasers, including the Er, Cr: YSGG laser, which has affinity for water and hydroxyl
(OH). By increasing temperature, chemical changes in the dental structure would result
in an increase in acid resistance (BACHMANN et al.,2009). In addition, when the laser
is associated with fluoride, there may be an increase in the deposit of CaF2 (ANA et
al.,2012). These factors may be relevant to the control of the erosion process; however,
little is known about the effects of Er,Cr:YSGG lasers, combined or not with fluoride, on
enamel erosion (KARANDISH, 2018).

The surface hardness of enamel refers to dental resistance against scratches,
abrasion, and indentation as well as resistance against permanent curvature and
deformation atthe time of force exertion (Westermanetal.,2003; CASTANHO etal.,2011).
Microhardness test is widely utilized to evaluate tooth hardness (CHUENARROM,;
BENJAKUL; DAOSODSAI, 2009).

The objective of this in vitro study was to evaluate the effect of Er, Cr: YSGG
treatment, associated or not with fluoride varnish, on enamel susceptibility after erosive
challenge induced by a refrigerant. For this reason, we evaluated the microhardness
of the enamel surface. The hypothesis is that there are significant differences in
microhardness values depending on the treatment performed in the different groups.

2|1 SUBJECTS AND METHODS

Forty bovine incisors were selected, cleaned with periodontal curettes and pumice
paste with water applied with Robinson brushes. Desinfection of teeth was performed
with 10% formalin solution (pH = 7.0) prepared with phosphate buffer, in which they
were immersed for one week. They were then washed and stored in distilled and
deionized water at 4°C.

The roots were separated from dental crowns using a diamond disc under
refrigeration to water, coupled to a precision cutting machine (ISOMET 1000, Buehler,
Lake Buff, IL, USA). Afterward, the vestibular side of the crown was cut in the mesio-
distal and incisal-cervical direction, obtaining blocks of 4.25 mm x 4.25 mm and 3 mm
thickness, resulting in a surface area of approximately 18 mma?. After preparation, the
specimens were individualized with insulation tape and wax, so that only one of the
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halves was exposed to erosion challenge, and the other half remained isolated (control
region).

For the erosive challenge, the beverage Sprite® (Cia. De Bebidas Ipiranga,
Uberlandia, MG, Brazil) was used. The volume was determined according to the
exposed area of each specimen, which remained immersed for 1 minute. After this
time, the erosive solution was discarded and the specimens were washed with distilled
and deionized water for 10 seconds and dried with absorbent paper. This procedure
was performed 3 times a day, with intervals of 2 hours between the challenges, for a
period of 10 consecutive days. The specimens were stored in distilled water between
the challenges.

After erosive challenge, the specimens were randomly divided into 4 groups
(n=10): G1 = no treatment; G2 = fluoride varnish 5%; G3 = Er, Cr: YSGG laser; G4 =
fluoride varnish 5% associated with Er, Cr: YSGG laser.

The fluoride varnish (5% sodium fluoride) used was Duraphat® (Colgate-
Palmolive Ind. E Co., Sao Paulo, SP, Brazil), which was applied with a with a disposable
applicator (microbrush) for 4 min. After application the excess was withdrawn with
sterile gauze. The Er,Cr:YSGG laser (Waterlase Millennium, Biolase Technologies Inc.,
San Clemente, USA), with fiber containing 600 um in diameter (tip model: ZipTip MZ6
3 mm) was irradiated for 10 s in scan mode and an irradiance distance of 1 mm.

Forthe evaluation of the longitudinal microhardness the specimens were embedded
in epoxy resin, stored for 24 hours at 37°C and sectioned to the core, exposing the
control and the experimental region, and polished under water cooling with # 600 and
# 1200-grit silicon carbide papers. The hardness was measured with a Knoop indenter
(HMV-2, Shimadzu, Tokyo, Japan) under a load of 10 gf for 25 seconds. The tip of the
penetrator remained perpendicular to the subsurface of the enamel. Penetrations were
performed in the subsurface region of the enamel, both in the eroded area and in the
control area. The first marking was performed at 20 ym of the flattest region and the
following marking was performed at 50 ym, 100 ym and 200 pym.

The data were submitted to the Analysis of Variance (ANOVA) with significance
level of 5% (a=0.05). The software used was SPSS 17.0 (Belo Horizonte, MG, Brazil).

31 RESULTS

The data obtained are shown in Table 1.
There was no statistically significant difference in the comparison of the control
region with the experimental region for all groups (p>0.05).

Groups Control Region Experimental Region

G1 37.65(10.46)a 35.75(8.72)a
G2 23.37(7.27)b 24.14(6.09)b
G3 21.52(6.19)b 22.23(5.60)b
G4 25.76(6.41)b 26.92(9.08)b
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Table 1. Mean values (standard deviation) of longitudinal microhardness considering the
reference area (control region) and the eroded area (experimental region) followed by treatment.

* Similar letters represent statistical similarity between the columns (p =0.05).

4 | DISCUSSION

The cases of tooth erosion have increased in recent years, due to the change
in the eating habits of the population and the ingestion of acidic foods and beverages
(LUSSI; JAEGGI; SCHAFFNER, 2002; BUZALAF; MAGALHAES; RIOS, 2018).

Microhardness is a relatively new approach in which nanoindentation techniques
are frequently used. With hardness measurements, the initial dissolution stages of
enamel and dentin are detected and are associated with surface weakening (ATTIN e
WEGEHAUPT, 2014).

Considering the results obtained in the present study, the treatments performed
were not able to increase the values of longitudinal microhardness, when compared to
the control region, within each group. Thus, the hypothesis of this study was rejected.
However, when analyzing the absolute values of microhardness, it was observed that
with the exception of G1, the other groups presented in the experimental region a small
increase in microhardness values, but were not statistically significant.

There are reports in the literature that the pH of beverages is an important factor to
measure their erosive potential, as their low values are directly related to the chemical
composition of these solutions that may contain citric, phosphoric, tartaric and maleic
acids, tannic and flavonoids, as well as sodium citrate (CAIRNS et al.,2002; LOW e
ALHUTHALLI, 2008). In addition to pH, factors such as acid type (eg phosphoric acid
or citric acid), buffer capacity, adhesion, chelating effect, phosphate, the fluorine and
calcium content of the beverage plays an important role in its erosive potential (LUSSI
e CARVALHO, 2014).

Regarding G1, it is suggested that the 1minute exposure time of the specimens
in the solution during the acidic challenges was not sufficient to statistically reduce the
microhardness values of the experimental region (35.75 + 8.72) compared to the control
area (37.65 +10.46). Jager et al. (2012) evaluated loss of enamel after three minutes of
exposure to different beverages and found greater loss after Sprite action. Like Zimmer
et al. (2015), who demonstrated that the Sprite solution is one of the available drinks
with the highest erosive potential, concluding that the exposure time is closely related to
its ability to dissolve hard tissues( RIRATTANAPONG; VONGSAVAN;SURARIT, 2013).

Many strategies have been used to prevent erosion, such as the topical application
of fluoride. For G2, the fluoride varnish did not promote microhardness increase and
this can be attributed to a partial protection of the dental enamel, since the varnish can
be removed when subjected to constant erosive challenges (MAGALHAES et al.,2007).

Er, Cr: YSGG laser irradiation was recently introduced as a preventive measure
in the office for dental erosion (DE OLIVEIRA et al.,2017). In the present study, this
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protocol did not influence microhardness, as in the study by Dionysopoulos et al.
(2018), where the irradiation was also not able to alter the surface microhardness.

The association of the Er, Cr: YSGG laser with the fluoride varnish was also not
beneficial in terms of hardness increase. Moghadam et al. (2018) carried out in vitro
demineralization by DES / RE cycling and found that fluoride varnish, diode laser and
their combination reduced the enamel microhardness value and potentially prevented
demineralization of the deciduous enamel. However, the combination of laser and
varnish was not more effective than the varnish used alone.

51 CONCLUSION

Among the limitations of an in vitro study, it was possible to conclude that the
treatments performed did not influence the longitudinal microhardness of the enamel.
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