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Abstract

Aim: The aim of the current study was to determine the effect of Er, Cr:YSGG laser surface treatment on
enamel and dentin compared to conventional acid etching on the marginal integrity of resin composite.
Subjects and methods: Sixty-four sound human permanent molars were used in this study. Teeth were
randomly divided into 4 groups, 16 each, according to the type of surface treatment used. Group (A) Universal
Adhesive on enamel and dentin (etch & rinse strategy), group (B) Laser surface treatment on enamel & dentin,
group (C) Laser surface treatment and etching on enamel and dentin and group (D) selective etch on enamel
and Laser on dentin. In all groups the cavities were then restored with resin composite. All groups were further
divided into two subgroups; the specimens of the first subgroup for immediate evaluation after 24 hours and
second subgroup were subjected to 10000 thermal cycles between 5-55°C proposed to represent approximately
1 year in-vivo. Teeth were sectioned longitudinally in a buccolingual direction and observed under a
stereomicroscope to determine microleakage.

Results: The results showed that there was no statistical significance obtained in both immediate groups (p-
value =0.78) and thermocycle groups (p-value =0.24). Multiple comparisons cannot be performed because the
overall test does not show significant difference across samples.

Conclusion: No significant difference in the effect of Er,Cr:YSGG laser surface treatment on enamel & dentin
compared to conventional acid etching on marginal integrity of resin composite.

Keywords: Bonding, ER CR:YSSG laser, Etch-and-rinse, Marginal integrity, Microleakage.
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l. INTRODUCTION

Great advances have recently been
accomplished in the field of esthetic dentistry,
with resin composite restorations being the
most commonly used. Nevertheless, their
main drawback is polymerization shrinkage,
which leads to marginal deterioration due to
microleakage at the tooth restoration
interface. This limitation is the main
weakness that affects the longevity of resin
composite restorations. ¢?

Integrating laser technology has proven to be
significantly effective in the dental field.
Lasers could be used for various procedures
such as tooth surface treatment, cavity
preparations, prevention of caries, and
bleaching. Several researchers studied the
effect of Erbium Chromium: Yittrium
Scandium Gallium Garnet (Er,Cr:YSGG)
laser irradiation on the surface of enamel and
dentin versus the etch and rinse. ¢49)

Cavities prepared by Erbium lasers showed a
rough surface similar to an acid etched
surface with open dentinal tubules and
stripped surfaces. Erbium lasers also denature
the organic content and reduce the solubility
of hydroxyapatite. Several articles have
explored the possibility that the micro-
retentive  pattern resulting from laser
irradiation could be favorable to bonding
procedures. Parameter factors and wavelength
specifically relate to the degree of change that
can be induced in enamel. Varying pulse
width, pulse mode, and spot size can produce
significant changes in enamel and dentin
surface morphology. ¢

Although numerous studies have assessed
microleakage around resin  composite
restorations, the effect of laser systems in this
era is still limited. Additional investigations
and evaluations are needed to detect the effect
of combining laser with adhesives to enhance
the marginal integrity and assess the effect of
laser surface treatment on dentine to save the
adhesive junction in the long term from the
deteriorating effect of the MMPs compared to
conventional acid etching. Thus, the aim of
the current study was to determine the effect
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of Er, Cr: YSGG laser surface treatment on
enamel and dentin compared to conventional
acid etching on the marginal integrity of resin
composite restoration.

1. SUBJECTS AND METHODS
Study Settings and Study Design

This in vitro study was conducted at the Dental
Laser Center at the Faculty of Oral and Dental
Medicine at Misr International University in
Egypt. The microleakage values were measured at
the Oral and Histopathology laboratory of the
Faculty of Dentistry at Cairo University in Egypt.

Sample Size Calculation

The power analysis used microleakage scores
as the primary outcome. Based upon the results of
Rezaei-Soufi et al. (8) the effect size (f) for
comparison between the four groups was 0.486.
Using alpha (a) level of (5%) and Beta () level
of (20%) i.e. power = 80%; the minimum
estimated sample size was a total of 52 teeth.
Sample size will be increased by 15% to
compensate for the use of non-parametric tests, so
the minimum estimated sample size will be a total
of 64 teeth. Sample size calculation was
performed using G*Power.

Samples Collection

Sixty-four sound extracted permanent human
first and second molars, upper or lower, obtained
from patients with an age range of 25-40 years
were selected for the study. The teeth were
obtained from the National Institute of Diabetes
and Endocrinology in Egypt, following their
regulations and patient consents. Deciduous teeth,
teeth with previous restorations, carious teeth, or
teeth with cracked enamel were excluded to
guarantee the presence of sufficient amount of
surface area for etching and bonding procedure
followed by microleakage assessment.

Samples Preparation

Teeth were cleaned from hard and soft debris
using ultrasonic scaler (Woodpecker, Guilin
Woodpecker Medical Instrument Co., China).
Teeth were immersed in saline solution for one
week, at room temperature, for disinfection. After
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rinsing using tap water, teeth were then stored in
saline at room temperature and the solution was
changed daily until the beginning of the study.

Class V cavities were prepared on the buccal
and lingual surfaces measured 1.5 mm in depth, 3
mm in mesiodistal width and 3 mm in occluso-
gingival height using a high speed contra (Sirona
T3 Racer high speed 4 jet spray, Dentsply Sirona,
Germany) and a 330 fissure bur (Dentsply Sirona,
Germany). A pre-marked periodontal probe
(Dentsply Sirona, Germany) was used as a guide
for measuring the cavity dimensions. The entire
external surface of each tooth was coated with
water-resistant  nail  varnish  (Yolo, Yolo
Cosmetics Co., France) leaving a 1mm wide
margin around the cavity margins. A modeling
wax (Cavex, Netherlands) was used to seal the
root surfaces and root apices.

Samples Grouping

Teeth were randomly divided into four groups
of 16 teeth each (n=16). The first group (Group A
= control group) was acid etched followed by the
application of a universal adhesive resin on both
enamel and dentin. Group B was only prepared
using laser application on both enamel and dentin.
Group C were treated by laser then the universal
adhesive was applied on both structures. Finally,
Group D was subjected to selective etching where
enamel was etched with acid while the dentin was
treated by laser then the universal adhesive was
applied to both surfaces. Each group specimen
was restored with composite resin restoration then
specimens were subdivided into two subdivisions
(n=8) according to the time of assessment either
immediate or after thermocycling.

Interventions
A. Acid-etched group

The enamel surface was etched with 37%
phosphoric acid gel (Meta, BioMed Co, USA) for
15 seconds then rinsed with air water spray for 10
seconds and blot dried with cotton pellet. For all
teeth that were acid etched, the frosty white
appearance of etched enamel was noticed.

B. Laser-etched group

Laser surface treatment was done using
Er,Cr:YSGG dental laser (BIOLASE
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WATERLASE IPLUS®). This hard and soft
tissue laser creates laser-energized, atomized
water droplets that act as cutting particles. Laser
energy is delivered through a fiberoptic system to
a sapphire tip terminal 600 mm in diameter. The
power settings were 4.5 Watt in a 20 hertz was
administered on both enamel and dentine for 40
seconds 55% H20, 65% air at 13.4 J/cm?,

C. Laser etching + Acid etching

Laser surface treatment was applied on both
enamel and dentine (with the aforementioned
parameters in Group B) followed by the
application of the acid etch procedure (same as
group A). The surface was washed with air/water
spray, the excess dentin moisture was removed by
blotting with cotton pellets.

D. Selective etching on enamel + Laser etch
on dentin

Selective etching was applied with application
of 37% phosphoric acid gel on enamel for 15
seconds then the Laser was applied on dentin
structure only prior to applying the adhesive resin.

Adhesion Procedures

The adhesive (3M Scotchbond™ Universal
Adhesive) was applied with disposable brush for
20 seconds in two coats followed by gentle air
spray for 5 seconds, then light cured for 20
seconds using light curing units with an output
power of 1000mW/cm? (Woodpecker, Guilin
Woodpecker Medical Instrument Co., China). All
cavities were then restored by incremental
packing with resin composite (3M Z350, 3MTM,
ESPETM, USA).

All groups were further divided into two
subgroups 8 each. The specimens of the first
subgroup were used for immediate evaluation
after (24 hours) and the second subgroup was
subjected to 10,000 thermal cycles using a
thermocycling machine (The SD Mechatronic
thermocycler, GERMANY) between 5-55°C with
20 seconds of dwell time. It is proposed that
10,000 cycles represent an approximate 1 year in
Vivo aging.

Outcome Assessment

The samples were immersed in 2% buffered
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methylene blue at 37°C for 24 hours and after
rinsing, they were sectioned using Isomet
sectioning machine (BUHLER, USA) from the
occlusal surface parallel to the longitudinal axis of
the tooth. Microleakage was evaluated under a

stereomicroscope (Leica S8APO  Stereo
Microscope, Germany) at 20X magnification.
Each specimen was blindly and randomly
evaluated by two examiners.

All  measurements were taken from the
junction of the tooth-restoration interface to the
point of termination of the dye, and measurements
were recorded in micron. Both sections of each

and max = 3). The Kruskal Wallis test was used to
evaluate the differences between microleakage
scores across the four immediate study groups as
seen in table (2). The test revealed a non
statistically ~ significant  difference  between
immediate groups with a p-value of 0.78. Multiple
comparisons cannot be performed because the
overall test does not show a significant difference
across samples. A graphical presentation of the data
is shown in Figure (1).

Table 2: The P-value calculated across the
immediate study groups from Kruskal Wallis test.

restoration were measured at the occlusal and

gingival margins, and the mean microleakage

values were recorded for each restoration at each
margin. The average amount of microleakage was
also calculated for each group. Microleakage in
the enamel and dentin margins was scored as
illustrated in Table (1).

Table 1: Dye penetration scoring system. ©19)

Hypothesis Test Summary
Null Hypothesis Test Decision
The distribution of Independen Sig.=0.776
dye score is the t-Samples Retain the null
same across Kruskal- hypothesis.
categories of Wallis Test
Immediate study
groups.
Asymptotic significance is displayed. The significance
level is 0.050

Score Explanation
0 No dye penetration
1 Dye penetration to one-third of the cavity
wall

2 Dye penetration to two-thirds of the cavity
wall

3 Dye penetration to the axial wall.

Statistical analysis

The Kruskal Wallis test was used to evaluate
the differences between microleakage scores
across the immediate and thermocycle study
groups. Multiple comparisons cannot be
performed because the overall test does not show
significant difference across samples.

1. RESULTS

Immediate Study Groups

The microleakage score was detected across the
immediate study groups (A, B, C, and D) with a
median value of 3 and a range of values (min = 1

dye score

Frequency

100 200

dye score

Figure 1: Bar chart showing the frequency of score
(1, 2 and 3) across the immediate study groups

Thermocycle Study Groups

The microleakage score was detected across
the thermocycle study groups (A, B, C, and
D), with a median value of 3 and a range of
values (min = 1 and max = 3). The Kruskal
Wallis test was used to evaluate the
differences between microleakage scores
across the four thermocycle study groups, as
seen in tables (3). The test revealed a non
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Table 3: The P-value calculated from Kruskal
Wallis test among the thermocycle study groups

Hypothesis Test Summary

Null Hypothesis Test Decision
The distribution of Independe Sig.= 0.236
dye score is the nt- Retain the null
same across Samples hypothesis.
categories of Kruskal-
thermocycle study Wallis
groups. Test

Asymptotic significance is displayed. The
significance level is 0.050

statistically significant difference between
thermocycle groups with a p-value of 0.24.
Multiple comparisons cannot be performed
because the overall test does not show a
significant difference across samples. A
graphical presentation of data is shown in
figures (2).

dye score

Frequency

100 200 300

dye score

Figure 2: Bar chart showing the frequency of score
(1, 2 and 3) across the thermocycle study groups

V. DISCUSSION

The purpose of our laboratory study
was to compare the extent of microleakage
that occurs with laser irradiation versus
conventional acid etching. The extent of
leakage after thermal cycling is relevant to
clinical practice since microleakage of saliva,
oral fluids, and bacteria at the tooth-
restoration interface has been linked causally
to a range of problems, including marginal
staining, postoperative  sensitivity, and
secondary caries. %
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The preparation of dentin with rotary
instruments leaves a smear layer on the
surface. The smear layer consists primarily of
pulverized enamel and dentin, caries debris,
and Dbacteria. The smear layer inhibits
impregnation of the enamel and dentin with
the adhesive agent, and thus prevents adequate
adhesion. 2 Acid etching is recommended
for conventional cavity preparation to remove
the smear layer and demineralize the
subsurface. Thereby, the dental tissue is
prepared for the creation of a hybrid layer,
which is produced by the diffusion of the resin
into the demineralized zone. ® One concern
regarding the efficacy of the hybrid layer as a
bonding mechanism for adhesive resin to
dentin is that the resin monomers would not
reach the bottom of the demineralized zone. %
Strong acids such as phosphoric acid create
demineralization deeper than the diffusion
capacity of the resin monomers, thus leaving
collagen fibers in the deep tissue layers
unprotected. This might be a problem and
compromise the quality of bonding. ®

In our study, class V cavities were
prepared on the buccal and lingual surfaces
away from the CEJ because leakage at this
site is known to be of clinical concern when
class 1l and class V cavities are restored with
composite resin materials. ¢"® The majority
of authors agree with higher leakage values
in gingival rather than occlusal aspects of
cavities , which can be attributed to the
difficulty in establishing a strong bond to
dentin rather than enamel. @ (Thus, cavities
were prepared at the center of the buccal and
lingual surfaces to ensure that the cavity
margins all lie in the enamel, limiting the
effect of an additional variable that might
affect the microleakage readings obtained
from our study.

This study evaluated Class V cavities
because they are simple to restore and do not
require macro mechanical undercuts during
preparation.  Consequently, the sealing
capability of composite polymers can only be
evaluated based on their bonding potential. In
this form of cavity, however, both enamel
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and dentin margins can be evaluated.
Restoration of these cervical lesions is
difficult because a portion of their margin is
enamel and a portion is dentin or cementum.
29 Moreover, the choice of creating class V
cavities is considered more suitable for
microleakage assessment than their class Il
counterparts because the laser tip distance
with tooth substance is more easily adjustable
in class V cavities than in class Il
Additionally, the closer distance between the
light-curing unit tip and composite surface is
more easily achievable in class V cavities,
and finally, these cavities present more
convenience for the practitioner to apply
composite increments that collectively may
affect microleakage. ®

Acid  etching and  adhesive
application were done following the protocol
described in the study of Bahrololoomi and
Heydari.®? The enamel surface was etched
with a 37% phosphoric acid gel for 15
seconds, then rinsed with air water spray for
10 seconds and blot dried with cotton pellets.
The adhesive was then applied with a
disposable brush for 20 seconds in two coats,
followed by a gentle air spray for 5 seconds,
and then light cured for 10 seconds using
light curing units with an output power of
1000 mW/cm?. Laser surface treatment was
done using an Er,Cr:YSGG laser at an output
of 4.5 watts at 20 hertz was administered on
both enamel and dentine for 40 seconds. For
the selective etch group, after laser
application to dentin, 37% phosphoric acid
gel was applied to enamel for 15 seconds,
followed by the application of the adhesive
material. The cavities were then restored with
a resin composite (3M Z250). 24

The external surface of each tooth
was coated with water-resistant nail varnish,
leaving a 1 mm wide margin around the
cavity margins after being restored by
composite resin restorations. ®® Sealing the
entire roots and root apices using pink wax,
additional work was performed to avoid dye
penetration through the root dentinal tubules
rather than through gap areas of
microleakage, thus obscuring the actual
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effect of leakage. Teeth were then stored in
saline at room temperature, which was
changed daily to prevent bacterial growth. ®®
The groups assigned for thermocycling. ¢
were subjected to 10,000 cycles between 5-
55°C with 20 seconds of dwell time to
imitate the heat and humidity conditions of
the oral cavity. ®® Thermocycling was used
for the aging of the restoration material to
consider the difference in thermal expansion
coefficient. ¥

Microleakage is one of the most
important challenges in restorative dentistry.
This phenomenon occurs when proper
adaptation between restorative margins and
tooth margins does not exist. ¥ Several
techniques have been proposed in the
literature to evaluate microleakage, among
which dye penetration is considered one of
the most widely accepted. ©V Thus, in our
study, dying the samples was done using
buffered methylene blue, which has a low
molecular weight and high penetrability. The
dye penetration test is the most widely used
laboratory method for assessing leakage, a
simple and inexpensive method. ©2 and for
the purposes of this study, a simple grading
system was used. ¥ Our study utilized 2%
methylene blue due to its high penetrability
and low molecular weight. ©9 Teeth were
sectioned from the occlusal surface parallel
to the longitudinal axis of the tooth in a
buccolingual direction, and dye penetration
was assessed using a stereomicroscope.

Er,Cr:YSGG laser was compared to
the conventional universal adhesive protocol
due to its major advantages, including its
adjustable frequency settings, ©® lack of
temperature rise effect, which is a factor
capable of inducing irreversible damage to
the pulp, greater absorbance in water and
hydroxyapatite, ® efficient cutting ability on
dentin and enamel, ©” lack of smear layer
formation, and finally its ability to create
minute surface irregularities.

Yu et al. © and Ergucu et al.
showed that Er,Cr:YSGG laser-treated
enamel and dentin had more surface
roughness compared with those cut by

(40)
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diamond burs. They suggested that laser
treatment could be a valid alternative to acid
etching and was able to increase bond
strength between restorative materials and
dentin hard tissue. Similarly, Hossain and his
colleagues observed that, in addition to the
lack of a smear layer and the presence of
intact enamel rods as well as exposed
dentinal tubular openings in their SEM study,
laser prepared surfaces provided better bond
abilities with restorative materials, and acid
etching could be easily replaced by laser use
“) ynlike the use of Er:YAG laser which
necessitates the use of an adjunct adhesive
protocol. “?

Previously conducted studies differ in
their conclusions in terms of favoring either
laser-etching or acid-etching for bur-prepared
cavities. In our study, results revealed that
there was no statistically significant
difference in microleakage scores of cavities
when comparing the two conditioning
methods between the study groups for both
immediate and thermocycled groups. This
comes in line with an in vitro study
conducted by Yazici and his colleagues, in
which the effect of dentin preparation with
Er,Cr:YSGG laser or SiC paper used with a
universal adhesive system was studied while
performing different adhesive strategies and
studying their effect on bond strength. ©® In
accordance with our results, Sabbah et al. *®
and Atalay et al. ¥ also did not find any
statistically significant difference between
etch-and-rinse mode with laser and etch-and-
rinse mode with acid “*#¥ despite the fact
that Sabbah et al.’s study was performed on
primary teeth.

Similarly, a study by Usiimez et al.
“% concluded that enamel conditioning with
an Er,Cr:YSGG laser cannot be considered a
successful alternative to the conventional
methods of increasing bond strengths in
enamel. Sungurtekin and Oztas found that
Er,Cr:YSGG laser etching does not eliminate
the need for acid etching, and they found that
when the Er,Cr:YSGG laser and acid etching
are combined, Er,Cr:YSGG is as effective as
conventional acid etching. “® Same results
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were obtained by Islam et al., “” authors
stated that Er,Cr:YSSG laser etching alone is
not an alternative therapy to conventional
acid etching. But the Er,Cr:YSSG laser and
acid etching combination can be a good
choice and is comparable to bur invasion.
Vohra et al.  also found that microleakage
scores were more prevalent in groups treated
with laser in the usage of either etch and rinse
or self-etch bonding agents.

On the other hand, Hossain et al. “®
claimed that laser treatment of the tooth
surface showed a significant increase in its
surface roughness; thus, resin restorative
materials have shown adaptation to laser-
treated enamel comparable with acid-etched
enamel. Therefore, improved microleakage
scores can be attributed to enamel surface
roughness and optimum resin adaptation to
laser-treated bleached enamel. Shahabi et al.
@7 concluded that laser cavity preparation for
Class V cavities results in less microleakage
than if phosphoric acid was used on laser-cut
surfaces or if the same acid was used after
cavity preparation with a bur without being
lased. The authors justified their results by
stating that when middle infrared lasers are
used for cavity preparation, sudden
evaporation of the water contained in the
dental hard tissues causes photomechanical
disruption. Loss of particles from the tooth
surface gives it a macro- and micro-
roughened topography, which can substitute
for conditioning with acid. “® Acid etching
following Er,Cr: YSGG laser conditioning
was found to help in the reduction of
microleakage in class V restorations. ©%
However, some researchers have shown a
lack of or negative effects of lasers in
reducing microleakage, but this might have
been due to different laser types used. ¢+

In an earlier study , when acid
etching was compared to laser etching, the
latter was found to be less technique sensitive
and lead to higher control over the area
needed to be etched precisely. ©¥
Er,Cr:YSGG laser showed comparable
adhesive bond outcomes to conventional etch
and bond dentin conditioning techniques in



Saad et al.

the study by Al Rifaiy and Vohra. ©%
Microleakage scores for specimens treated
with  Er,Cr:YSGG laser were even
significantly lower compared with bleached
and ascorbic acid-treated specimens.

On the contrary, the study by Tzimas
et al. ® stated that microleakage values for
Er,Cr:-YSGG prepared by laser without
additional surface modification were the most
discouraging. In the study by Bas et al. , ®®
authors claimed that laser etching of the
dentin tissues is not as effective as acid
etching where the highest shear bond strength
values were detected in the “Acid” group
followed by the Laser group. Also the study
by Al-Habdan et al. ®” concluded that the
shear bond strength of composite resin
bonded to enamel and dentin etched with
phosphoric acid was higher than when
conditioned with Er,Cr:YSGG laser. Thus,
laser conditioning is not recommended.

ER,CR:YSGG, was also used by
Beer et al. ®® where the authors mentioned
that Er,Cr:YSGG laser irradiation (2 W, 20
Hz, 55% water/65% air) shows no smear
layer, no subsurface demineralization, and
open dentin tubules. Irradiation of dentin
with an Er,Cr:YSGG laser creates a rough
surface with chimney-like formations due to

the preferential removal of intertubular
dentin.

The erbium laser is mainly absorbed
by water and other hydrated organic

components of the tissue. The different
content of water in peri and intertubular
dentin is responsible for the selective ablation
of intertubular dentin by this wavelength. ¢
Due to the rapid heating of the embedded
water, the internal pressure in the tissue
increases until explosive removal of the
inorganic components of the surface occurs.
Since intertubular dentin contains more water
and has a lower mineral component than
peritubular dentin, it is selectively ablated to
a higher extent than peritubular dentin,
leaving protruding dentinal tubules with a
cuff-like appearance. %

A major difference in tooth substance
removal during acid etching and laser
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conditioning is based on structural
differences between peri- and intertubular
dentin. Acid etching can remove more
peritubular than intertubular dentin due to the
higher mineral content in peritubular dentin.
In contrast, laser energy absorbance is seen
more in intertubular dentin and dentinal fluid
due to increased collagen and water content,
respectively. €62

These highly irregular cavity surfaces
without a smear layer are believed to provide
suitable surfaces for strong bonding with
composite resin  materials, and laser
irradiation is considered to be an alternative
to conventional acid etching. ©® Previous
reports have claimed that there are certain
advantages to bonding to lased dentin
because of the apparently enlarged surface
area for adhesion based on the scaly and
flaky surface appearance following Er:YAG
irradiation, (46469

Moreover, the concept behind laser
surface treatment applied to both enamel and
dentine, followed by the application of the
universal adhesive with a self etching
procedure in one of the tested groups, was to
obtain an ideal surface morphology. It is
believed that acid application dissolves the
intertubular dentin too, thus destroying the
chimney-like formations and widening the
orifices of the dentinal tubules. ® However,
consecutive acid etching involves the
problems of unpredictable depths of the
demineralization zone and a deficit in the
diffusion depth of resin monomers. This was
confirmed by the findings of Beer et al.
study, where the best results were achieved
when laser preparation was applied without
subsequent phosphoric acid etching. The
predictability was better than in all non-laser
groups; and the most constant results were
achieved.

In a study by Atalay et al. “ when
the laser was wused in selective-etch
application mode, the difference between the
two groups was not significant, in spite of
obtaining  lower microleakage values
compared to the self-etch group. This was an
unexpected result. It is difficult to explain
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why the laser had a positive influence only in
etch-and-rinse mode and not in selective-etch
mode. This result is probably due to the
manually controlled irradiation process. In
order to simulate clinical conditions, instead
of positioning the laser tip in a constant
apparatus, the laser was hand-held and
samples were irradiated in a sweeping
motion. In the etch-and-rinse group, both
enamel and dentin tissues were irradiated
with a laser. During this total-etching process
while irradiating dentin, the enamel tissue
may also be exposed more with the laser than
the selective etch group due to the handling
of the laser tip. Therefore, the laser
application time to enamel should be briefly
reconsidered. It might be recommended to
extend enamel conditioning time with a laser.
As it is difficult to interpret these results,
more laboratory or even clinical studies
should be performed.

However, it can be concluded that
multiple factors are reported to influence
marginal microleakage, including
polymerization shrinkage, coefficient of
thermal expansion, bonding agent and liners,
polymerization technique, quality of substrate
(enamel or dentin), location of margins in the
substrate, and the surface topography. ©2%

Nevertheless, in clinical
circumstances, patient-related factors,
including caries activity and oral hygiene
status, can have an influence on the quality of
marginal adaptation and seal. ©” Clinically
speaking on the basis of current findings,
phototherapy (Er-Cr-YSGG laser) treatment
for tooth preparation and bonding of resin
composite to dentin has shown considerable
potential.  However  multiple  factors
including, laser parameters, dentin surface
and type of bonding agent influence the
bonding outcomes of lased specimens and
must be optimized for clinical success.
Therefore; long-term clinical studies are
warranted to evaluate the clinical outcome of
laser-etched cavities versus conventional
acid-etching.
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V. CONCLUSION

The use of Er,Cr:YSGG laser showed no
additive value over the use of conventional
acid etching.
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