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Clinical Comparison of
Bur- and Laser-prepared
Minimally Invasive
Occlusal Resin Composite
Restorations:
Two-year Follow-up
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Clinical Relevance

The laser could be a promising alternative for minimally invasive occlusal resin composite cav-
ity preparations, as its clinical performance was similar to bur-prepared composite restora-

tions.

SUMMARY

This study evaluated the two-year clinical per-
formance of two minimally invasive cavity
preparation techniques, bur and laser, in Class I
occlusal resin composite restorations.
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Twenty-seven patients, each having at least
one pair of occlusal caries, were enrolled in this
study. For each patient, one of the cavities was
prepared with a diamond bur, and the other was
prepared with Er, Cr:YSGG laser. The cavities
were restored with a nanofilled flowable resin
composite, Grandio Flow, using an etch-and-
rinse adhesive, Solobond M. A total of 108
restorations were placed in molars by a single
operator. The restorations were evaluated
according to modified Cvar/Ryge criteria. The
evaluations were performed at baseline, 6, 12, 18
and 24 months after initial placement by two
calibrated operators. The Chi-square and
Fisher’s exact test were used for statistical
analysis.

All the patients were available during all eval-
uated periods, resulting in a recall rate of 100%.
The retention rates of the restorations at 24
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months were 98.1% for bur and 100% for the
laser-prepared group. After 24 months, 5.6% of
the bur-prepared and 7.4% of the laser-prepared
restorations were rated Bravo in marginal dis-
coloration (p>0.05). Bur-prepared (9.3%) and
laser-prepared (13%) restorations were rated
Bravo in marginal adaptation (p>0.05). There
were no significant differences between the two
cavity preparation techniques regarding the
evaluated parameters (p>0.05).

Both cavity preparation techniques performed
equally, with excellent outcomes after a 24-
month period.

INTRODUCTION

Minimal invasive dentistry has gained popularity with
the development of new adhesive systems and techno-
logical improvements in cutting tools for tooth prepa-
ration. The concept of “extension of prevention” has, as
much as possible, left its mark on the preservation of
sound tooth structure. Moreover, adhesive dental
materials make it possible to conserve tooth structure
using minimally invasive cavity preparations by min-
imizing the requirement for retention and resistance
form. The preservation of original tissue is known to
enhance the prognosis of the tooth. This new concept
has become the guiding factor in cavity preparation.’
Therefore, alternative methods, such as air abrasion,
sono-abrasion and lasers, have been suggested for cav-
ity preparation.

Lasers have been used in dentistry for more than 20
years. However, the use of Erbium lasers has recently
received a great deal of attention, with the trend mov-
ing towards minimum intervention dentistry, as it
offers an alternative to conventional bur preparation
with minimal tissue loss.** The Erbium: Yttrium-
Aluminum Garnet (Erbium:YAG) and Erbium
Chromium:Yttrium-Scandium-Gallium-Garnet
(Er,Cr:YSGG) lasers present several advantages.
These lasers emit energy in the wavelength of 2.94 pm
and 2.78 um, respectively, which coincides with the
absorption peak of water and is well absorbed by all
biological tissues, including enamel and dentin.” Once
light from the laser is absorbed, it is converted to heat.
The overheated water vaporizes and causes micro-
explosions that carry away surrounding tooth frag-
ments.® Thereby, they have several hard tissue appli-
cations, such as enamel and dentin etching, caries
removal and cavity preparation.>™"!

One aspect of patient discomfort frequently noted
during treatment with rotary instruments is bone-con-
ducted noise and vibration."? Local anesthetic is fre-
quently required, which is another aspect of dental
treatment that renders patients particularly anx-
ious.” These factors are eliminated and local anesthe-

sia is rarely needed during laser treatment,"* making
the procedure more comfortable for patients.'

The morphology and nature of the prepared tooth
surface influences bonding of the adhesive restorative
materials that are used to restore the tooth; therefore,
prolonging the clinical longevity of restorations. It has
been reported that laser irradiated surfaces show a
rough, clean surface without the smear layer, with
exposed enamel rods and opened dentin tubules.’*"
Therefore, it is reasonable to suppose that these mor-
phologic patterns might be more favorable for the
adhesion of restorative materials, far more than bur-
prepared cavities that are covered by a smear layer.'®"*
Smear layer removal or modification is essential for
the formation of a high quality hybrid layer and, thus,
optimal adhesion to dentin.*® Although a variety of in
vitro studies of the effects of lasers have been report-
ed, the marginal adaptation and bond strength of
laser-prepared tooth structure is still a controversial
issue in the literature. Several authors have reported
lower bonding effectiveness for laser-treated sur-
faces;*?* whereas, other authors found similar results
compared to bur-cut surfaces.”?* On the other hand,
laboratory results can never completely simulate the
complex oral environment. To validate in vitro studies,
clinical studies need to be performed. To the best
knowledge of the authors of the current study, no clin-
ical study has been conducted that compares the
longevity of restorations placed in laser and bur-pre-
pared cavities.

The current study compared the clinical perform-
ance of bur- and laser-prepared minimally invasive
Class I occlusal resin composite restorations.

METHODS AND MATERIALS
Selection Criteria

A protocol and consent form for the current study were
reviewed and approved by the Ethics Committee of
Hacettepe University. Written informed consent was
obtained from all participants.

Twenty-seven subjects (21 female, 6 male), ranging
in age from 19 to 21 years who had been diagnosed
with at least two active occlusal non-cavitated super-
ficial carious lesions in first and second permanent
molars having antagonist natural teeth, were includ-
ed in the study. Exclusion criteria were the presence of
frank occlusal cavitation, poor oral hygiene, serious
systemic diseases and bruxism.

Caries lesions in the selected sites were assessed by
visual inspection, a laser fluorescence device
(DIAGNOdent, Kavo, Biberach, Germany) and bite-
wing radiography. Visual inspections were performed
with patients positioned in a dental chair with reflec-
tor light, air/water spray and a plane buccal mirror
using the visual-ranked method developed by
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Ekstrand and others® under standardized conditions.
All lesions were recorded with the aid of a dental loop
(2.5%x, Heine Optotechnik, Herrsching, Germany).
Each occlusal surface was examined using tip A of the
DIAGNOdent laser fluorescence device. The tip was
placed perpendicular on the preselected occlusal site
and rotated, with the maximum reading (peak value)
recorded. The peak value was then correlated with the
definitions of a scale that corresponded to the absence
or presence of a carious lesion. Three measurements
were performed and the mean reading was recorded.
The teeth with DIAGNOdent readings between 14
and 29 were selected. Bitewing radiographs were
taken for each tooth using standard intra-oral film
(Kodak Ekta Speed, Eastman Kodak Co, Rochester,
NY, USA) with a 60 kVp X-ray machine. The radi-
ographs were developed consecutively using an auto-
matic processor, and they were assessed using a stan-
dard radiographic illuminated viewing box at a mag-
nification of 2x. All the examinations were performed
independently on the same day by two clinicians who
were calibrated before starting the study. The Kappa
index obtained was 0.75 for the visual examination,
0.71 for the DIAGNOdent measurements and 0.91 for
radiography, suggesting high inter-examiner consis-
tency. Then, a decision was made regarding treating
the tooth using minimally invasive techniques.

Restorative Procedures

The teeth to be restored were first cleaned with a slur-
ry of plain pumice and water to remove the salivary
pellicle and any remaining dental plaque. Isolation
was accomplished using cotton rolls. The teeth were
randomly assigned to cavity preparation techniques:
group I-bur and group II-laser. Each patient received
at least two cavities: one was prepared by bur and the
other by laser. Distribution of the cavity preparation
techniques per tooth was done using a table of random
numbers.

Group I: Class I occlusal cavities were prepared
using a high-speed diamond bur (835/010-4ML,
Diatech Dental AG, Heerbrugg, Switzerland) under
constant water cooling.

Group II: Class I occlusal cavities were prepared
using an Er,Cr:YSGG laser (Waterlase MD, Biolase
World Headquarters, Irvine, CA, USA) emitting pho-
tons at a wavelength of 2780 nm. Laser energy was
delivered through a sapphire tip, 600 um in diameter
and 6-mm long, bathed in an adjustable air and water
vapor. The angulation of the tip was perpendicular to
the enamel prisms. The enamel laser irradiation was
performed using a focus mode to remove enamel at a
setting of 5.5 W, 20 Hz (275mj) with 70% water and
80% air. The pulse duration was 140 p seconds. The
setting was reduced to 4 W, 20 Hz on dentin with 70%
water and 80% air.

Operative Dentistry

The buccolingual width of each preparation was not
greater than one-third the distance between the cusp
tips as measured with a periodontal probe. No addi-
tional “extension for prevention” and no visible prepa-
ration of undercuts was performed after the lesions
were completely excavated, if needed. Visual and tac-
tile feedback from an explorer was used to determine
the end of caries removal. The enamel was etched for
30 seconds and the dentin for 15 seconds with a 34.5%
phosphoric acid etchant (Vocovid, Voco GmbH,
Cuxhaven, Germany), then rinsed for 20 seconds with
an air-water spray and dried, leaving the dentin
slightly moist. The adhesive system, Solobond M (Voco
GmbH), was applied to prepared cavities according to
the manufacturer’s directions. After adhesive curing,
all cavities were restored using a nanofilled flowable
resin composite, Grandio Flow (Voco GmbH), which
was placed in one increment (Table 1). The resin was
light-cured for 40 seconds using a halogen light curing
unit (Hilux, Benlioglu, Ankara, Turkey) with an out-
put not less than 550mW/cm?. No liners or bases were
placed. After checking occlusion, finishing was accom-
plished using contouring and finishing diamond burs
(Diatech, Switzerland) at high speed, and polishing
was done with polishing discs (Sof-Lex, 3M ESPE, St
Paul, MN, USA) and rubber points at low speed under
constant water cooling. All the procedures were per-
formed without local anesthesia. All the restorations
were done by the same operator (JG) with cotton roll
isolation and a chairside assistant.

At least two restorations were placed in each
patient, resulting in a total of 108 restorations. Of the
54 bur-prepared restorations, 31 were placed in upper
molars and 23 in lower molars. In laser-prepared cav-
ities, 25 restorations were placed in upper and 29 in
lower molars.

Clinical Evaluation Criteria

The restorations were clinically evaluated at baseline,
6, 12, 18 and 24 months using modified Cvar/Ryge cri-
teria (Table 2). For each criteria, Alpha was used to
indicate the highest degree of clinical acceptability,
Bravo scores represented clinically acceptable scores,
while a Charlie score meant a clinically unacceptable
score. Evaluation was done by two other independent
investigators not involved with the treatment proce-
dures using a mirror, explorer and air stream. The
investigators were calibrated to a predetermined level
of inter- and intra-examiner agreement at least 95%
per single criteria. Any discrepancy between evalua-
tors was resolved at chairside.

Statistical Analyses

The Chi-square and Fisher’s exact test were used to
compare the two cavity preparation techniques in the
same recall period for each of the criteria at the 5%
level of significance. The Cochran Q-test was used to
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Table 1: Material, Batch, Composition and Mode of Application of Materials

Material Composition

Mode of Application

Solo Bond M
(etch-and-rinse adhesive)
(Voco, Cuxhaven, Germany)
Batch #550440

organic acids

Bis-GMA, HEMA, BHT, acetone,

Acid etching-34.5% phosphoric acid (30 seconds), rinsing (30
seconds), gently air dry leaving dentin moist (15 seconds),
adhesive application, light-curing (20 seconds)

Grandio Flow

(flowable resin composite)
(Voco, Cuxhaven, Germany)
Batch #602198

Inorganic fillers, Bis-GMA,
TEGDMA, HEDMA

Application of resin composite, light cure (40 seconds)

HEDMA:hexandioledimethacrylate

Abbreviations: Bis-GMA: bis-phenol A diglycidylmethacrylate; HEMA: 2-hydroxyethyl methacrylate; BHT: butylated hydroxytoluene TEGDMA: triethyleneglycodimethacrylate;

examine changes across the four time points for each
of the criteria. Pairwise comparison was performed
using the McNemar test. The statistical analyses were
carried out with the SPSS 16.0 software package
(SPSS, Chicago, IL, USA).

RESULTS

After 24 months, all patients were available at all the
evaluated periods, resulting in a recall rate of 100%.
The retention rates of the baseline and re-evaluation
after 6 months, 12, 18 and 24 months are shown in
Table 3. None of the laser-prepared restorations were
lost during the two-year study period, resulting in an

excellent retention rate of 100%. Only one restoration
was lost in the bur group at two years, resulting in a
retention rate of 98.1%. No significant differences in
retention rate were observed between the two groups
(p=0.500).

For marginal discoloration, one restoration from the
laser-prepared group rated Bravo after 12 months,
and no differences were observed between the two cav-
ity preparation techniques (p=0.500). After 18 months,
two more restorations, and at the end of 24 months, a
total of four restorations rated Bravo in the laser
group. Only three restorations from the bur group

Table 2: Modified Cvar/Ryge Criteria

Discoloration the color of the adjacent tooth structure

Retention Alpha: The restoration is present
Charlie: The restoration is absent
Marginal Alpha: There is no visual evidence of marginal discoloration different from the color of the restorative material and from

Bravo: There is visual evidence of marginal discoloration at the junction of the tooth structure and the restoration that
has not penetrated along the restoration in a pulpal direction

Charlie: There is visual evidence of marginal discoloration at the junction of the tooth structure and the restoration with
the discoloration has penetrated along the restoration in a pulpal direction

Adaptation
restoration

restoration is not mobile

Marginal Alpha: Restoration is closely adapted to the tooth. The explorer does not catch when drawn across the surface of the
restoration toward tooth structure or if the explorer does catch there is no visible crevice along the periphery of the

Bravo: The explorer catches and there is visible evidence of a crevice which the explorer penetrates, indicating that the
edge of the restoration does not adapt closely to the tooth structre. The dentin and/or the base are not exposed and the

Charlie: The explorer penetrates a crevice defect which extends to the dentino-enamel juction

Anatomic Form

expose dentin or the base

Alpha: Restoration is continuous with the existing anatomic form
Bravo: Restoration is discontinuous with the existing anatomic form but is missing material that is not sufficient to

Charlie: Sufficient material is lost to expose dentin or base

the normal range of tooth shades

Surface Texture Alpha: Surface texture is similar to polished enamel as determined by means of a sharp explorer
Bravo: Surface texture s gritty or similar to to a surface subject to a white stone or rougher than the adjacent tooth structure
Charlie: Surface pitting is sufficiently coarse to inhibit the continuous movement of an explorer across the surface
Color Match Alpha: Restoration matches the shade and translucency of adjacent tooth structure

Bravo: Restoration does not match the shade and translucency of adjacent tooth structure but the mismatch is within

Charlie: Restoration does not match the shade and translucency of adjacent tooth structure and the mismatch is out
side the normal range of tooth shades and translucency

Postoperative
Sensitivity

Alpha: None
Bravo: Mild, but bearable
Charlie: Present

Secondary Caries Alpha: No caries present
Charlie: Caries present
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Operative Dentistry

Table 3: Results of Clinical Evaluation

Retention Marginal Discoloration ginal Ad ion Anatomic Form Surface Texture Color Match Postop Sensitivity
BUR n A B C A B C A B C A B (o A B [+ A B Cc A B c
Baseline 54 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (100%) | (0%) | (0%) |(100%) | (0%) | (0%) | (100%)| (0%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
6m 54 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (100%) | (0%) | (0%) |(100%) | (0%) | (0%) | (100%)| (0%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
12m 54 54 0 0 54 0 0 52 2 0 54 0 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (100%) | (0%) | (0%) |(96.3%) | (3.7%) | (0%) | (100%)| (0%) | (0%) | (100%) | (0%) (0%) |(100%)| (100%) | (0%) | (100%) | (0%) | (0%)
18m 54 54 0 0 54 0 0 50 4 0 52 2 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (100%) | (0%) | (0%) |(92.6%) | (7.4%) | (0%) | (96.3%)| (3.7%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
24m 54 53 0 1 51 3 0 49 5 0 51 3 0 54 0 0 54 0 0 54 0 0
(98.1%) | (0%) |(1.9%) | (94.4%) [(5.6%) | (0%) [(90.7%) | (9.3%) | (0%) | (94.4%)| (5.6%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
LASER n A B C A B C A B C A B C A B Cc A B Cc A B [+
Baseline 54 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0
100%) | (0%) | (0%) | (100%) | (0%) | (0%) |[(100%) | (0%) | (0%) | (100%)| (0%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
6m 54 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (100%) | (0%) | (0%) |(100%) | (0%) | (0%) | (100%)| (0%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
12m 54 54 0 0 53 1 0 52 2 0 52 2 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (98.1%) |(1.9%) | (0%) |(96.3%) | (3.7%) | (0%) | (96.3%)| (3.7%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
18m 54 54 0 0 51 3 0 49 5 0 52 2 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (94.4%) |(5.6%) | (0%) [(90.7%) | (9.3%) | (0%) | (96.3%)| (3.7%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)
24m 54 54 0 0 50 4 0 47 7 0 51 3 0 54 0 0 54 0 0 54 0 0
(100%) | (0%) | (0%) | (92.6%) |(7.4%) | (0%) | (87%) | (13%) | (0%) | (94.4%)| (5.6%) | (0%) | (100%) | (0%) (0%) |(100%)| (0%) | (0%) | (100%) | (0%) | (0%)

A:Alpha, B: Bravo, C: Charlie

rated Bravo at the 24-month recall. There were no sta-
tistical differences between the two groups at the 18-
(p=0.121) and 24-month recall (p=0.500). For both
groups, no deep generalized discoloration was detect-
ed. Differences in marginal discoloration ratings
between each evaluation period were found to be sta-
tistically significant for both groups (p=0.017).

In terms of marginal adaptation, two restorations
from the laser and two from the bur group rated Bravo
at 12 months (p=0.691). No severe margin defects
were recorded for both groups either at 18 months
(p=0.500) or at the two-year recall (p=0.759).
Regarding the marginal adaptation scores in the laser
group, differences among all evaluation periods were
not statistically significant except for ratings between
baseline and 24 months (p=0.016) and 6 months vs 24
months (p=0.016).

With regards to anatomic form, both groups were
virtually the same, with 96.3% of the restorations
having no anatomic form loss at 18 months (p=0.691)
and 94.4% having no anatomic form loss at the end of
24 months (p=0.661). According to the Cochran Q test,
statistical differences were found between each evalu-
ation period for the bur group (p=0.040) and no differ-
ences were observed in the laser cavity preparation
group (p=0.061).

Surface texture and color match was scored as Alpha
for all restorations. No secondary caries was detected
in association with any restoration after two years in
both groups tested. Postoperative sensitivity was
absent in all patients. No statistically significant dif-
ferences were found among the cavity preparation
groups in any of the evaluation criteria at all recalls
(p>0.05).

DISCUSSION

In light of minimally invasive dentistry, laser technol-
ogy offers an interesting alternative to the convention-
al use of diamond burs. In the current clinical study,
bur- and laser-prepared occlusal composite restora-
tions were compared and both demonstrated good
results. No restorations were lost at 6, 12 and 18
months. As only one restoration from the bur group
was lost at the 24-month recall, both groups fulfilled
the American Dental Association (ADA) retention cri-
teria.”® After two years, the retention rate was 100% for
the laser-prepared and 98.1% for the bur-prepared
group, thereby satisfying the full acceptance guide-
lines specified by the ADA.

Laboratory research can predict the clinical perform-
ance of different cavity preparation techniques to a
certain extent; however, clinical trials provide better
information, and these studies are always needed to
confirm these results. Proper comparisons are unavail-
able due to a lack of studies evaluating the clinical per-
formance of resin composite restorations that are pre-
pared with Er,Cr:YSGG laser.

It might have been expected that the retention rates
would be different, since the design and surface finish
of the cavity preparation produced by laser differed
from that achieved by conventional bur preparation.
The morphologic alterations caused by laser irradia-
tion might affect the bond strength of restorative
resins.’*® Many studies assessing the bond strength of
resin composites to laser-prepared tooth structures
have been conducted.”* While a decrease in the bond
strength of laser-treated surfaces compared with bur-
cut preparations was shown,'®##20 gome reported no
difference.”* These contradictory findings might vary
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according to the type of laser and the parameters used
for cavity preparation.

The microleakage rate for each cavity preparation
technique was below the 5% level of ADA requirement
for provisional acceptance after six months of clinical
service. None of the restorations in the bur group
showed discoloration until the 24-month recall and
only 1.9% of the laser group had superficial discol-
oration at 12 months, 5.6% at 18 months and 7.4% at
24-months. No differences between the restorations
performed with bur and laser could be detected with
regards to marginal discoloration.

In an in vitro microleakage study, laser cavity prepa-
ration for Class V cavities resulted in less leakage than
cavity preparation with a bur.*' In another study, cavi-
ties prepared by Er:YAG laser were found to be capa-
ble of decreasing the microleakage of resin composite
restorations, and their efficiency was similar to etched
bur cavities.”? Moldes and others* compared the degree
of microleakage of composite restorations performed by
lasers and those by conventional drills associated with
two adhesive systems. The enamel margins demon-
strated no differences in microleakage for all treat-
ments. The dentin margins presented similar
microleakage in cavities prepared with Er:YAG,
Er,Cr:YSGG and drill using the etch-and-rinse two-
step adhesive system. Khan and others* compared the
resin composite restorations placed in laser- and bur-
prepared cavities. They did not observe any difference
in terms of microleakage.

It has been reported that a scaly, irregular and
rugged appearance of dentin was displayed after
Er,Cr:YSGG laser irradiation. The absence of smear
layer coverings and exposed dentin tubule orifices were
also observed.? These morphologic features, highly
irregular surfaces without a smear layer, seem to be a
suitable surface for adhesion. On the other hand, laser
irradiation results in collagen fibril fusion and denatu-
ration, closing the interfibriller spaces that might
decrease the resin infiltration into the prepared sur-
face and cause inferior adhesion to dentin.

In the current study, no difference was observed
between the two cavity preparation methods in terms
of marginal discoloration and adaptation. Adjunctive
use of acid might cause this result. It has been report-
ed that acid etching of enamel following laser, as a kind
of finishing enamel, gave much better results.*>* Lee
and others® found that Er,Cr:YSGG laser irradiation
adversely affected the adhesion of resin to dentin but
acid etching following laser irradiation might increase
bond strength as much as that of bur-cut/acid-etched
dentin. In another study, no difference was noted in the
microleakage of composite restorations in Class II cav-
ities between laser and bur preparation if Er,Cr:YSGG
laser preparation was associated with acid etching.”

Acid etching following Er,Cr:YSGG laser irradiation
could demineralize the inorganic portion of surface
dentin and produce a favorable environment for molec-
ular entanglement of polymer chains with collagen fib-
rils. The widened dentinal tubule orifices might also
facilitate the deep infiltration of adhesive.?

Several studies have reported secondary caries as the
main reason for restoration failure. It has been report-
ed that Er,Cr:YSGG laser irradiation increases resist-
ance to acid demineralization, thus reducing the acid
dissolution of dental hard tissues and playing an
important role in the prevention of secondary caries.*®

The nano-filled flowable resin composite, Grandio
Flow, was used to restore all cavities. The reason for
selecting only one resin composite was to solely obtain
a comparison of the cavity preparation techniques, not
a system that consisted of adhesive and resin compos-
ite. Contour and surface texture presented 100% Alpha
and they were unchanged from baseline for all restora-
tions, which is more related to the resin composite used
for the restoration. In regards to postoperative sensi-
tivity, none of the patients suffered from pain in either
group after two years.

CONCLUSIONS

Both cavity preparation methods (bur and laser) per-
formed well clinically and met the ADA full-acceptance
criteria for bonded restorative materials after two
years. Therefore, lasers can be stated as being an
acceptable technique for minimally-invasive resin com-
posite cavity preparations. However, long-term recalls
are planned to determine if differences in clinical per-
formance between bur- and laser-prepared groups will
occur at later restoration ages.

(Received 12 November 2009; Accepted 9 April 2010)
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