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ABSTRACT
Aim: To evaluate the effect of hydro abrasion versus the conventional drill method of cavity

preparation on the clinical performance of composite restoration over one year follow up period.

Materials and methods: Twenty patients with occlusal carious lesions were selected and

examined with DIAGNO cam and ICDAS visual criteria to select teeth having ICDAS Code 3 or

4. Forty lesions were randomly divided into two groups (n=20) according to the method of caries
removal. Cavities were prepared by the conventional drill method in group I and by hydro-abrasion
in group II. Cavities of both groups were restored by self-etch adhesive (Adper Easy Bond) and

nano- filled composite (Filtek Z350XT). All restorations were evaluated after 24 hours, after 9

and 12 months according to (USPHS) criteria for retention, marginal adaptation, postoperative
sensitivity, marginal discoloration, and secondary caries.

Results: Mild, moderate - severe and very severe pain was recorded in group I While in group

II, only mild pain was recorded in (40%) of cases. The statistical analysis of the collected data related

to the tested USPHS criteria revealed 100% Alpha scoring regarding retention, marginal adaptation
and secondary caries in both groups throughout the study period. The gap width measured under

SEM was found increased sig. by time in both groups. Marginal discoloration was observed in the
two groups after nine and 12 months. Post-operative hypersensitivity was found only in group I in
100% of cases at the base line and was disappeared during the next follow up period.

Conclusion: Hydro-abrasion could be recommended as a preferred method of cavity preparation

in shallow to mild carious lesions compared to the conventional cavity preparation method.
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INTRODUCTION
Dental caries is a post-eruptive bacterial
infectious disease characterized by a progressive
demineralization process that affects the mineralized
dental tissues. It is considered to be the most prevalent
oral disease worldwide and the main cause of tooth
loss among the population 1. The basic assumption
of modern dentistry is the early detection of initial
carious lesions. The diagnosis of occlusal carious
lesions and the assessment of their severity give
clinicians’ considerable difficulties resulting from
the diversified fissure and pit morphology as well as
the widespread use of fluoride compounds 2.
The International Caries Detection and
Assessment System (ICDAS) was developed
to standardize visual diagnosis and clinical
management of carious lesions. It identifies
caries lesions on the basis of their clinical visual
appearance; the examination is aided by a ballended explorer and should be carried out on clean
and dry teeth 3. On the other hand, several modern
devices are used to detect the presence of early
dental caries lesion of which is DIAGNOCam
which utilizes near-infrared light that can be used
easily in all segments of dentition and was reported
as an effective method for the diagnosis of occlusal
caries without cavitation in permanent molar teeth 4.
Major patient reluctance in requesting caries
treatment consisted in fear of pain, dental
anesthesia, and rotary instruments, especially highspeed hand piece which is associated with some
problems including high-pitched noises during
use, boneconducted vibration and post-operative
dentinal sensitivity, despite its widespread use 5.
Air abrasion is a technique for cavity preparation
which involves the use of aluminum oxide powder,
in a fine stream of compressed air. As the particles
collide with dentin, the kinetic energy of the particles
is released, resulting in fracture of microscopic
fragments. In this way, it creates a roughened tooth
surface which makes it more conducive to bonding.
It produces less heat, sound, and vibration compared
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to conventional methods leading to fairly pain free
dental procedures 6.
Recently, cutting fluid / air abrasion or Hydroabrasion system is introduced, where a thin, highspeed stream of fluid and microscopic (aluminum
oxide) particles removes decay. The fluid acts as a
curtain to suppress powder emissions common with
the traditional air abrasion units, while simultaneously increasing cutting efficiency by constantly removing debris created during cutting process 7.
The objective of this study was to reveal the effect
of cavity preparation using hydro-abrasion on the
clinical performance of composite resin restoration
compared to the conventional drill method.
MATERIALS AND METHODS
The materials used in this study where a nanofilled composite resin and a self-etch adhesive. The
material manufacturer, chemical composition, and
website of all are illustrated in table (1).
Study design
The study was conducted as a randomized
controlled clinical trial and was carried out at the
Restorative Dentistry Department, Faculty of
Dentistry, Tanta University.
Ethical considerations
Approval for this research was obtained from the
Research Ethics Committee, Faculty of Dentistry,
Tanta University.
Patient selection
Twenty Patients of both sexes with an average
age between (18-25) years, each patient had at least
two carious teeth. They were selected from clinic
of Restorative Dentistry Department, Faculty of
Dentistry, Tanta University to participate in the
study, according to exclusion and inclusion criteria.
Scaling and polishing of teeth was performed
using rotary brush and low abrasive polishing
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TABLE (1) Materials used in the study:
Material

Filtek Z350XT
(nano- filled composite)
(shade A2)

AdperTm
Easy Bond
Self-Etch Adhesive

Manufacturer

Composition

3M ESPE

Organic matrix: BIS-GMA, UDMA, BISEMA 6 and small quantities of TEGDMA
Inorganic particle: non agglomerated
nanoparticles of silica 20 nm in size and
Nano agglomerates formed of zirconium\
silica particles ranging from 0.6 to 1.Mm in
size (78.5 Weight%.)

3M ESPE

Web site

WWW.3M.com

Methacrylated phosphoric esters,
dimethacrylates, 2-HEMA, polyalkenoid
acid copolymer, colloidal silica, ethanol,
water, photoinitiator.

BIS-GMA: BIS-phenol A Glycidyl Meth-Acrylate
UDMA: Urethane Di-Meth-Acrylate

BIS-EMA: BIS-phenol Ethoxylated Meth-Acrylate
TEGDMA: Tri-Ethylene Glycol Di-Meth-Acrylate
HEMA: Hydroxy Ethyl Meth-Acrylate

paste (Dharma Quartz prophylaxis paste, USA)
to remove calculus and any stains that may affect
caries diagnosis and/or composite shade selection.
The teeth were partially isolated using cotton rolls
and air dried for 5 seconds and examined using a
dental mirror, a blunt calibrated periodontal probe,
compressed air, and the light source of the dental
unit. Caries assessment status of the occlusal
surface of selected teeth was performed according to
International Caries Detection Assessment System
(ICDAS) visual criteria by two examiners 8.
Teeth with ICDAS Code 3 (localized enamel
breakdown due to caries with no visible dentin or
underlying shadow) and Code 4 (underlying dark
shadow from dentin with or without localized
enamel breakdown) were only used in this study.
Maintaining teeth isolation, the visual assessment
was confirmed by DIAGNOcam (KaVo Dental
Gmbh, Biberach, Germany) 9.
The selected teeth were isolated with a rubber
dam (Coltene Whale dent India). After that, a single
layer of a separation agent (AD-Q131 separating
agent, alpha dental Equipment Co, China) was

applied on the occlusal surface before making an
occlusal stamp to facilitate its removal. Flowable
composite resin (Nexcomp Flow; MetaBiomed,
Chungbuk, Korea) was applied, covering the entire
occlusal surface, and going a little over the cusps. A
tip of a micro brush was cut and immersed into the
flowable composite applied on the occlusal surface
before being polymerized using light curing device
(Blue phase N Ivoclar vivadent) for 20 seconds
acting as a handle to the occlusal stamp.
Grouping of selected teeth
A total of forty posterior teeth were used in this
study that was randomly divided in two groups
according to the method of caries removal as follow:
Group I: The carious lesions were removed by
the conventional drill method using no. 245 carbide
burs (Midwest, Dentsply) and high speed contra
angle hand piece (NSk, JAPAN) with adequate
water coolant system. The burs were replaced with
new ones after every five preparations. Cavity
designs were restricted to remove caries with no
undercuts, no beveling 10.
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Group II: The carious lesions were removed by
Aquacut Quattro air abrasion unit (Aquacut Quattro,
Velopex, London, UK air abrasion system) which
uses a gamma irradiated aluminum oxide particle as
abrasives (29 micron), cutting fluid and a handpiece
of 0 .6 mm diameter tip.
Restorative procedure:
The prepared cavities were rinsed with water,
dried and carefully isolated. Self-etch adhesive
(AdperTm Easy Bond) and composite material (Filtek
Z350XT nano- filled composite- shade A2) were
applied following the manufacturer’s instructions
as follows:
A layer of self-etch adhesive was applied to all
cavity surfaces and brushed for 20 seconds using
disposable micro brush followed by gentle air
dispersion and light curing for 10 seconds using
light curing device.
Cavities of both groups were incrementally
restored by the composite material and each
increment was light cured for 20 seconds. On the
last composite layer, a piece of Teflon tape (PTFE
Tape, China), was applied on the occlusal surface
followed by adaptation of the occlusal stamp.
Excess material and the Teflon were then removed,
composite was cured, and the occlusion was checked
by articulating paper (Tangshan UMG Medical
Instrument Co.). The restorations were then finished
with finishing points (DENTSPLY, Australia) and
polished following the manufacturers’ instructions
using polishing paste (EZ-SHINE, EZ-PAC, Egypt)
and golden brush (KaVo Kerr Composite Polishing
Brush, China).
Evaluation procedures
Clinical evaluation
The date of base line and subsequent follow up
visits were recorded in the patient files. The patients
were examined at the dental clinic and digital
photographs were taken for future reference and
documentation.
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Patient anxiety was recorded during cavity
preparation procedure according to the visual
analogue scale (VAS). Subjects were trained on how
to use the scale at the screening visit. They were
asked to rate the intensity of their response to pain
by marking off the line such that it corresponds to
the severity of perceived pain. The pain intensity
was shown as an absolute value or as a percentage
of the maximum using the 100-mm line ranging
from (0-no pain to 100-worst pain imaginable) 11.
To evaluate any possible postoperative
sensitivity, the patients were verbally questioned
regarding the following aspects: sensitivity to cold
and/or hot, spontaneous pain either prolonged or not
and pain during mastication and sensitivity from
other stimuli 12.
The restored teeth were subjected to a clinical
follow up schedule representing three follow up
periods (24 hours after restoration placement
(baseline), 9 months and 12 months). The data of the
tested criteria were collected at these observation
times.
Two examiners not involved in the placement
of the restorations were calibrated to evaluate the
restoration according to the modified (USPHS)
criteria for marginal adaptation, marginal
discoloration, secondary caries, retention, and
postoperative sensitivity. The evaluators were not
informed or unaware of the materials or grouping
used in this study. Evaluation was done under a
dental operating light, using flat surfaced mouth
mirrors and dental explorers 13.
Scores were recorded as follows: alpha represents
the ideal clinical situation; Bravo means clinically
acceptable; Charlie is considered a clinically
unacceptable situation where the restoration has to
be replaced 14.
An evaluation sheet was used to record the
patient scores at each follow up visit. In case
of discrepancies in scoring, restorations were
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reevaluated and a consensus was reached. A clinical
photograph was made at each follow-up for further
comparison 15.
Scanning Electron Microscope (SEM) evaluation
of marginal adaptation:
The marginal seal clinical results were confirmed
by SEM examination of an inverse replica of
randomly selected 15 restorations for each tested
group at the different follow up periods. Replicas
were prepared utilizing a silicone impression
material (Aquasil Ultra LV. Dentsply) that
examined under SEM (JEOL JXA-840, a scanning
microscope, USA).
These replicas were mounted on custom-made
aluminum stubs, gold-sputtered, and examined
under SEM initially at magnifications up to X12
& X13 (For the overall view of the restoration)
followed by a higher magnification X 250 (For the
entire restoration interfaces).
SEM images were taken of the occlusal
restoration interfaces that investigated for detection
of marginal gaps. The mean marginal gap width
calculated by selecting 8 different points (3 buccal,
3 lingual, 1 mesial, 1 distal) and was recorded for
each examined restoration 16.
Statistical analysis:
The collected data along all the evaluation
periods were collected, tabulated and statistically
analyzed using software statistical package for
social science (SPSS) version 26.

RESULTS
The anxiety and operative pain (VAS) was
recorded during cavity preparation in both groups.
As in table (1) revealed that, in group I, (0%) of
patients recorded no pain, (10%) mild pain, (35%)
moderate- severe pain and (20%) very severe pain.
However, in group II (60%) recorded no pain,
(40%) mild pain and (0%) were found for moderate,
severe, and very severe pain. Chi-Square test
revealed statistically significant difference between
the groups (p= 0.000).
The tested criteria (restoration retention,
marginal adaptation, marginal seal, postoperative
hypersensitivity, marginal discoloration, and
secondary caries) were evaluated according to the
modified USPHS criteria. This was conducted at
the base line (24 hour), 9 months and 12 months’
intervals. A hundred % recall rate was recorded at
all evaluation periods.
The retention rate of restorations in both tested
groups at the different evaluation periods was
presented in table (2). As seen a 100% retention
rate was found in both groups in different follow
up periods.
Since marginal adaptation was assumed to affect
the durability of restorations so it was evaluated more
accurately using SEM to detect the marginal seal of
different restorations (15 representative samples in
each group) at different follow up periods. Data was

TABLE (1): Percentages of the recorded pain (VAS) during cavity preparation
Severity of pain

No pain

Mild

Moderate

Severe

Very
severe

Total

Groups

N

%

N

%

N

%

N

%

N

%

N

%

Group I Cavities prepared by
conventional drill method

0

0

2

10

7

35

7

35

4

20

20

100

Group II Cavities prepared
by hydro-abrasion method

12

60

8

40

0

0

0

0

0

0

20

100

Chi- Square Test
χ2

p-value

33.600

0.000**
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TABLE (V-2): The % of retention rate scores of restorations in both groups at different follow up periods:
Retention rate
Time /Score
Groups
Group I
Cavities prepared by conventional drill
method.
Group II
Cavities prepared by hydro-abrasion method

Score

N

Baseline

20

N

(%)
100

20

N

(%)

0

0

0

0

0

0

20

100

20

100

20

100

20

Charlie
Alpha

Charlie

12 Months

100

Alpha

(%)

9 Months

0

0

0

0

0

100

0

Regarding the marginal adaptation of the restorations, table (3) revealed a 100% Alpha scoring (complete
marginal adaptation) in both groups throughout the study period.
TABLE (3): The % of marginal adaptation scores of restorations in both groups at different follow up periods:
Marginal adaptation
Time /Score
Groups

Group I

Cavities prepared by conventional drill method.
Group II

Cavities prepared by hydro-abrasion method.

Score

Baseline

9 Months

12 Months

N

(%)

N

(%)

N

(%)

Alpha

20

100

20

100

20

100

Bravo

0

0

0

0

0

0

Charlie

0

0

0

0

0

0

Alpha

20

100

20

100

20

100

Bravo

0

0

0

0

0

0

Charlie

0

0

0

0

0

0

presented in table (4). At base line, mean value of
gap width in restorations of both tested groups was
zero denoting complete marginal seal of all tested
restorations. After 9 months, a mean value of 3.18
µm was recorded in group I (cavities prepared by
conventional drill method). While a gap width mean
value of 2.23 µm was recorded for group II (cavities
(prepared by hydro-abrasion unit). After 12 months,
there was further marginal deterioration where a
high value of gap width (8.33 µm) was recorded in
group I while in group II a lower value was still
recorded (4.88 µm).
Repeated measure ANOVA and multiple
comparisons (Tukey test) were used to compare
between durations in each group. Independent t-test
was used to compare groups in each duration as in
table (4).

Regarding the effect of time on marginal seal,
ANOVA test revealed statistically highly significant
difference between different evaluation periods in
both groups (p = 0.000).While t test revealed no
statistically significant difference between the two
groups after 9 month follow-up period (p =0.260).
However, after 12 months follow up period,
marginal seal recorded a statistically significant
difference (p= 0.002) between two groups where the
gap width in in group I (8.33 µm) was significantly
higher than in group II (4.88 µm).
Figures (1-6) showing representative SEM
photomicrographs of resin replica of restorations of
both groups at the different evaluation periods.
Furthermore pair wise Tukey test was performed
to compare between the different evaluation periods
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TABLE (4): Statistical analysis of the mean marginal gap width values of restorations at different follow up

periods:

Marginal seal
Baseline

9 Months

12 Months

Mean ± S.D

Mean ± S.D

Mean ± S.D

F

p-value

0

3.18±2.49

8.33±2.75

93.107

0.000**

0

2.23±2.01

4.88±2.80

39.225

0.000**

t

-------

1.150

3.405

p-value

-------

0.260

0.002*

------

----------

Groups
Group I
Cavities prepared by conventional drill method.
Group II
Cavities prepared by hydro-abrasion method.

ANOVA Test

Fig. (1): SEM image at magnification x250 of inverse replica
of (group I) restoration at base line evaluation showing
sealed margin interface between the restoration (R) &
tooth enamel (E). between the restoration (R) & tooth
enamel (E).

Fig. (2): SEM image at magnification x250 of inverse replica of
(group I) restoration after nine months follow up period
showing micro gaps at interface between the restoration
(R) & tooth enamel (E).

Fig. (3): SEM image at magnification x250 of inverse replica
of (group I) restoration after one year follow up period
showing micro gaps at interface between the restoration
(R) & tooth enamel (E).

Fig. (4): SEM image at magnification x250 of inverse replica
(group II) restoration at the base line evaluation showing
sealed margin interface between the restoration (R) &
tooth enamel (E).
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Fig. (5): SEM image at magnification x250 of inverse replica
of (group II) restoration after nine months follow up
period showing micro gaps at interface between the
restoration (R) & tooth enamel (E).

Fig. (6): SEM image at magnification x250 of inverse replica
of (group II) restoration after one year follow up period
showing micro gaps at interface between the restoration
(R) & enamel tooth structure (E).

in each group table (5). It revealed a statistically
highly significant difference between the base
line versus both 9& 12 month as well as between
9 versus 12 month evaluation periods in group I
(p=0.000). Similar findings was found in group II
(p=0.001& 0.000) respectively.

completely during the next follow up period. While
Alpha scores (no postoperative hypersensitivity)
was recorded in group II (cavities prepared by
hydro-abrasion) at any of the evaluation periods.

The collected data regarding postoperative
hypersensitivity for both tested groups at different
follow up periods was presented in table (6). As
seen in the table, Bravo score (sensitivity with
diminishing intensity) was found only in group I
(cavities prepared by conventional drill method) in
100% of cases at the base line and was disappeared

Chi-Square test revealed a statistically highly
significant difference between the different
evaluation periods in group I (p = 0.000). In
addition, the test revealed a statistically highly
significant difference between the two groups at
base line observation (p =0.000).
Concerning marginal discoloration, the collected
data is presented table (7). The two groups revealed

TABLE (5): Pairwise Tukey test of the mean marginal gap width values in both groups at the different follow

up periods:

Groups
Group I

Cavities prepared by conventional drill
method.

Group II

Cavities prepared by hydro-abrasion
method.

Duration

Baseline

9 Months

Baseline

----------

----------

9 Months

0.000**

----------

12 Months

0.000**

0.000**

Baseline

----------

----------

9 Months

0.001*

----------

12 Months

0.000**

0.000**
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(100%) Alpha scores after 24 hours. At nine months
and 12 months group I (cavities prepared by
conventional drill method) recorded (65%) Alpha
scores, (20%) Bravo scores and (15%) Charlie
scores. While after nine months and 12 months,
group II (cavities prepared by hydro-abrasion)
recorded (85%) Alpha scores, (5%) Bravo scores
and (10%) Charlie scores. Regarding the effect of
time on the marginal discoloration Chi-Square test

revealed a statistically highly significant difference
among the evaluation periods in both group (P=
0.000). However, the test revealed no statistically
significant difference between the two groups at
either 9 or 12 recall periods (p = 0.282).
The collected data revealed no secondary caries
at any evaluation period in the two groups as shown
in table (8). All restorations recorded Alpha score;
thus no statistical analysis was performed.

TABLE (6): Statistical analysis of the post-operative hypersensitivity scores of both groups at different

follow up periods:

Postoperative sensitivity
Time /Score
Groups
Group I
Cavities prepared by conventional drill
method
Group II
Cavities prepared by hydro-abrasion t.

Chi- Square Test

Score

Baseline

9 Months

12 Months

Chi- Square Test
χ2

p-value

60.000

0.000**

------

------

------

----------

N

(%)

N

(%)

N

(%)

Alpha

0

0

20

100

20

100

Bravo

20

100

0

0

0

0

Charlie

0

0

0

0

0

0

Alpha

20

100

20

100

20

100

Bravo

0

0

0

0

0

0

Charlie

0

0

0

0

0

0

χ2

40.001

p-value

0.000**

------

------

TABLE (7): Statistical analysis of the marginal discoloration scores of restorations at different follow up

periods:

Marginal discoloration
Time/Score
Groups

Score

Baseline

9 Months

12 Months

Chi- Square Test
χ2

p-value

34.286

0.000**

51.818

0.000**

------

----------

N

(%)

N

(%)

N

(%)

Group I

Alpha

20

100

13

65

13

65

method.

Bravo

0

0

4

20

4

20

Charlie

0

0

3

15

3

15

Group II

Alpha

20

100

17

85

17

85

method.

Bravo

0

0

1

5

1

5

Charlie

0

0

2

10

2

10

Cavities prepared by conventional drill

Cavities prepared by hydro-abrasion

Chi- Square Test

χ2
p-value

------

2.533

2.533

0.282

0.282
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Spearman’s correlation test was performed
between the related tested criteria in each group to
study their statistical relationship. The Spearman
correlation coefficients (r) ranges from (−1) to (+1),
where (+) values indicate positive relation while (–)
values indicates negative relation. The relation was
considered significant difference at P-value <0.05
and highly significance if <0.001. The recorded (r)
values in this study were all (+) indicating positive
relations between the compared criteria.

Regarding the relationship between marginal

adaptation and marginal discoloration, table (9)
showed no statistically significant relation (P =

0.081 neither after 9 nor 12 months follow up period

in group I (cavities prepared by conventional drill

method). On the other hand, in group II (cavities
prepared by hydro-abrasion) there was a statistically
significant relation between both criteria (P =0.008)
after 9&12 months.

TABLE (8): Statistical analysis of the secondary caries scores of restorations at different follow up periods:
Secondary caries
Time/Score
Groups
Group I
Cavities prepared by conventional drill
method.
Group II
Cavities prepared by hydro-abrasion method.

Baseline

Score

9 Months

12 Months

N

(%)

N

(%)

N

(%)

Alpha

20

100%

20

100%

20

100

Charlie

0

0%

0

0

0

0

Alpha

20

100%

20

100

2

100

Charlie

0

0%

0

0

0

0

TABLE (9): The relationship between marginal adaptation versus marginal discoloration of the two groups

at different follow up periods:

Groups

Baseline

9 Months

12 Months

r

p

r

p

r

p

Group I
Cavities prepared by conventional drill
method.

-------

-------

0.400

0.081

0.400

0.081

Group II
Cavities prepared by hydro-abrasion
method

-------

-------

0.577

0.008*

0.577

0.008*
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DISCUSSION
Dental caries is a disease of dental hard
tissues, being the most common chronic disease
amongst all oral conditions. It has been related to
multifactorial etiology, where diet and oral flora
play an essential role, being the acid production by
microbial metabolism of sugars and the prolonged
periods of low oral pH, the critical factors for tooth
demineralization 17.
Conventional cavity preparation and caries removal methods use mechanical means, mostly
burs, and are often associated with pain and fear.
Although the pain can be managed through local
anesthesia, fear of the needle, noise, and vibration
of mechanical preparation remains a cause of discomfort for the patient. Moreover, these techniques
present the risk of easily removing healthy dental
tissues or damaging the pulp through temperature
rise, which may be the origin of discomfort 18.
Among the alternative methods of caries
removal, air- abrasion may be preferable, allowing
more conservative treatments, being more selective
in removing decayed tissue and preserving more
healthy tissue despite of prolonged treatment times.
However, high speed burs yielded preparations 1.5
times quicker than air abrasion techniques 19.
A combination between tactile and advanced
visual technology provides greater opportunity to
confirm the diagnosis of carious lesions requiring
medical intervention. Therefore, ICDAS combined
with DIAGNOcam have been used currently for
occlusal caries detection 20.
In the current study the use of rubber dam
isolation was a must during cavity preparation to
avoid the splattering of the powder particles from
air abrasion unit within the oral cavity and/or their
accidental ingestion. Additionally, patients and the
operator were equipped with protective eyewear
to prevent the abrasive particles from accidentally
entering the eyes. In addition to the well-known
benefits of using a rubber dam during the restorative
procedures 21.

(2769)

Comparing the conventional drill versus the
hydro-air abrasion methods of cavity preparation
used in the present study, the dentin surface prepared
with rotating mechanical burs was reported to
provide a homogeneous surface, entirely covered
by smear layer and also dentinal tubules with dental
plugs. While air abrasion produces a more irregular,
imbricate surface pattern and a thinner smear layer
when compared to bur-cut dentin 22.
The use of the self-etch adhesive in the current
study was related to its simplicity of use by eliminating the need for acid conditioning, rinsing, and
drying of etched dental substrate and to the theoretical ability to etch and infiltrate simultaneously, thus
preventing discrepancies between demineralization
and infiltration and less technique sensitivity compared to etch-and-rinse adhesives 23.
Reproducing occlusal anatomy using ‘Stamp
technique’ was found to provide a precise occlusal topography, that’s why it was utilized in this
study 24.
The present study was double-blinded in order
to eliminate investigator or patient-related bias.
For clinical evaluation, modified USPHS criteria
were used for clinical evaluation of the restoration
retention, marginal discoloration, marginal
adaptation, secondary caries, and postoperative
sensitivity. These criteria would be affected by the
method of cavity preparation and are considered
valid criteria for comparison purposes among
studies at different observation periods 25.
Follow up was scheduled to be at base line, 6 &
12 months however, due to the current COVID-19
pandemic disease, it was impossible to recall the
patients at 6 months follow up period and they were
available only at the 9th month. Although the study
period (one year) is not considered an indication
for the long term suitability of the tested materials
however this testing period is acceptable and
comparable with different clinical studies 26.
Concerning the study results regarding the
anxiety and operative pain (VAS values) that were
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recorded during cavity preparation. It was found
that patients in group I felt pain rated from mild to
very severe pain. However, in group II the majority
of cases recorded no pain and less recorded mild
pain. This corresponded with previous study in
which many patients treated with conventional
method requested anesthesia than those treated with
air abrasion 27.
Similar data have been presented in the study
of Anwar et al.28 where the unpleasant sensation of
scraping the decay with hand excavation and the
vibration associated with the use of conventional
method during caries removal makes the treatment
more traumatic than air abrasion. As the rotating
bur easily cuts through carious dentin to eventually
open up healthy tubules deeper in the tissue and in
conjunction with water stimulation of odontoblastic
processes that will result in pain associated with
cavity preparation using this technique.
The success of a restorative material is indicated
by its longevity in the oral cavity; as such, retention
rates represent the most important evaluation
criteria. A high retention rate (100% alpha scores)
of the current restorations was recorded throughout
the study time in the two groups. This may due to
placing the restorations in small Class I cavities
where no heavy occlusal loads are expected to occur,
as most of the functional stresses are absorbed by
the remaining tooth structure. These findings came
in agreement with other29.
Concerning the clinical assessment of marginal
adaptation, all tested restorations were further
evaluated by SEM examination of representative
inverse replica of the restorations. A satisfactory
clinical performance was reported after 12 months
of evaluation where the two groups recorded 100%
Alpha scores denoting good adaptation. In addition,
a non-statistically significant difference was
recorded neither between the two groups denoting
no significant effect of the cavity preparation nor
among the three follow up periods, confirming
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that the study period did not significantly affect the
marginal adaptation.
This clinical result came in agreement with
Bayraktar et al.30 who demonstrated that prepared
cavities with rotating bur and restored by other
composite materials exhibited satisfactory marginal
adaptation after 12-month clinical service.
The inverse replica has been recommended in
previous study evaluate marginal and internal gaps
under SEM. This was utilized in this study because
it is straight forward, accurate, reliable, less costly,
noninvasive, and can be repeated quickly without
loss of precision. In addition, light-body vinyl polyether silicone impression material was chosen because it demonstrated excellent dimensional stability. However, a reported disadvantage of this technique is that it is a 2-dimensionalebased method 31.
The current clinical results regarding the
marginal adaptation were nearly comparable to
those observed by SEM examination of the inverse
replica, where the latter revealed minute gaps which
cannot be detected clinically. After 9, 12 months a
mean value gap width in group I (cavities prepared
by conventional drill method) was greater than that
was recorded for group II (cavities (prepared by
hydro-abrasion unit).
It was reported that the inverse replica is a
sensitive, straight forward, accurate, reliable
technique and any minor defects can affect the
assessment of marginal integrity. This might explain
the positive correlation between the SEM findings
of the inverse replica and the clinical findings 32.
These results came in agreement with Yazici
et.al33 who compared mechanical drill method
prepared cavities with those of air abraded and
found that marginal seal recorded different results
after different recalls (6 and 24 months) explained
that by decreasing the integrity of the adhesive bond
at the tooth/resin interface by time.
On the other hand, the current results disagree
with Freeman.et al 34 who studied the effect of air
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abrasion on the adaptation and shear bond strength
of composite resin bonded to dentin using etchand-rinse and self-etch resin adhesives. Confocal
microscopy showed both adhesives closely adapted
to dentin and a significantly greater number of resin
tags were observed for the etch-and-rinse adhesive.
Air abrasion significantly increased resin tag length
for the etch-and-rinse adhesive and significantly
increased the number, length and thickness of tags
for the self-etch adhesive. However, it resulted in
defect formation within the hybrid layer caused
separation of the hybrid layer from adjacent dentin
containing resin tags after one year.
Despite the improvements in materials and
techniques, postoperative sensitivity following
composite restoration still remains a problem,
especially in posterior teeth. Closely connected
with the fact that light-cured composites undergo
polymerization shrinkage which will cause
cusp deflection. The incidence of post-operative
sensitivity is more frequently reported for Class
I composite restorations due to the configuration
factor or C-factor responsible for the stresses and
poor adaptation of composite material to internal
walls 35.
In addition postoperative sensitivity might be
related to the type of adhesive used. Findings of
existing evaluations of self-etching adhesives was
explained by the incorporation of the smear layer,
resin monomer, collagen, and minerals into the
superficial portion of the tooth surface after using
self-etch adhesives. This may prevent postoperative
sensitivity, which was reported to be more common
after using etch-and-rinse adhesive systems 36.
Observing the marginal discoloration which is
the first clinical signs of the failure of composite
restoration. It was currently found that the two
groups revealed (100%) Alpha scores (denoting no
discoloration after 24 hours. At nine months and 12
months group I (cavities prepared by conventional
drill method) Bravo scores were recorded in (20%)
and Charlie scores (15%). While in group II (cavities
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prepared by hydro-abrasion unit) Bravo scores were
recorded in (5%) and (10%) Charlie scores. The
relatively low incidence of Bravo, Charlie scores
for the two groups may be attributed to absence of
acid etching and degradation of adhesive system at
the tooth/restoration interface resulting in staining
by oral fluid penetration 37.
This finding came in an agreement with Galafassi et al 38 who believed that the polymerization
shrinkage stress of resin-composite material is the
factor responsible for the evident marginal discoloration, in the restorations after 12 months.
Currently, there was a positive correlation between marginal adaptation versus marginal discoloration. These results came in agreement with and
Baracco et al 39 reporting that stain accumulation is
associated with a margin defect resulting in marginal staining or penetration into the interface, demonstrating more of a shadow or undermining effect.
Secondary caries was not currently recorded in
the restorations of both tested groups throughout
the study period. The results observed after the 1
year period could provide some useful information
about the clinical performance of resin materials;
however, the period tested was too short to identify
the development of any secondary caries. This
finding was in line with other clinical study 40.
Absence of secondary caries also came in
agreement with Stefanski et al 41 where no secondary
caries was observed contiguous to the evaluated
nano-filled restorations, despite the frequency of
high caries risk in the participants, which could be
indicative of a good marginal seal.
CONCLUSION
Hydro-abrasion could be recommended as a
preferred method of cavity preparation in shallow
to mild carious lesions, owing to the recorded
results of being painless procedure, provided
better marginal seal and so predicted longevity of
composite restoration compared to the conventional
cavity preparation method.
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