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Etching technique used for composite restoration in class I cavities.
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Abstract

Background: Acid etching is the use of an acidic substance to prepare the tooth's natural enamel
for the application of an adhesive. The application of weak acid, usually 30% phosphoric acid
roughens the surface before bonding a resin filling or veneer.

Aim: The aim of this study was to determine the etching technique used for composite restoration
in class I cavities.

Materials and Methods: A total of 5391 patients who had undergone class I composite restoration
in the mandibular 1st molars were taken from April 2020 to March 2021.The data was collected
from the patient management system. The data was collected and the analysis was done using
SPSS by IBM version 23.

Results: Out of 5391 composite restorations, 95.03% of the restorations were done using self
etching technique and 4.97% of them were done using total etching technique.

Conclusion: Total etching technique was the most common etching technique used in class I

composite restorations.
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Introduction

When utilised under posterior resin-based composite
restorations, self-etching adhesives are thought to reduce
postoperative sensitivity. With the release of a seventh
generation adhesive system in late 2002, the development
of “Generational” bonding technologies that improve the
attachment of aesthetic restorative materials to tooth structure
(enamel and dentin) continues to advance [1]. Changes in
manufacturer component components and dentin treatment
processes have resulted in the introduction of "simpler" self-
etching adhesive solutions that combine an etchant, primer, and
adhesive in one or two containers and are marketed as "all-in-
one" adhesives [2]. Previously, multi-bottle, total-etch systems
with distinct etching, priming, and adhesive components were
considered to be time consuming and technique sensitive [3].
Total-etch adhesive systems use phosphoric acid etchants in
varied concentrations (30% to 40%) to prepare the enamel and
dentin surfaces before applying separate primer and adhesive
monomer agents [4].

Etching enamel removes the smear layer, demineralizes the
inorganic enamel surface, and creates microporosities for a
patent and mechanical bond. Etching dentin also eliminates
the smear layer, demineralizes the dentin substrate, and opens
the tubules of the dentin. Phosphoric acid etchants can produce
over-conditioning of the dentin surface (organic [collagen]
and inorganic [hydroxyapatite] components) with absolute

demineralization of the dentin substrate in total-etch systems
[5]. Dentinal tubules are also denatured and channelled,
enhancing dentinal fluid flow and perhaps increasing post-
treatment sensitivity [6].

Self-etch systems do not require a separate acid etch
component or subsequent rinse operations because they are
made up of aqueous mixes of acidic functional monomers,
which are usually phosphoric acid esters [7]. Self-etch
techniques also allow for total infiltration and penetration of
resin monomers into the collagen network of demineralized
dentin, thereby improving marginal integrity and reducing or
eliminating patient symptoms [8]. Self-etch adhesive methods
did not differ from total-etch adhesive systems in restoration
sensitivity and marginal discoloration, according to a recent
in-vivo investigation [9]. Other advantages of self-etch
systems include lower method sensitivity and the elimination
of the need for moist bonding, which is required with total-
etch systems [10].

For the clinical lifetime of adhesive restorations, the strength
of the connections between resin and tooth substrates is
critical. When employing etch-and-rinse adhesives, bonding
to enamel is regarded to be stable and long-lasting. Bonding to
enamel has recently been proven to seal and protect the more
fragile resin—dentin bond from water deterioration [11]. Our
team has extensive knowledge and research experience that
has translated into high quality publications [12-30].
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Materials and Methods

It is a single cantered retrospective study conducted at
Saveetha dental college and hospitals, Chennai. A total of 5391
patients who had undergone class I composite restoration in
the mandibular 1st molars, predominantly South Indians, were
included in the study. Ethical clearance was obtained from the
International review board. The study was conducted from
April 2020 to February 2021. Validation to the study was done
by undergraduate, postgraduates and all faculty members of
Saveetha dental college.

Data collection was done by using patient management
software which has all patients’ records. It is a recording
system of all patients of all data related to the medical and
dental history of patients and treatment done in Saveetha dental
college. The collected data was tabulated under the following
parameters - name, age, gender and etching technique. The
main variables included are the presence of etching technique,
age and gender.

The data analysis was performed using SPSS software
(version 23). The chi square test and Pearson correlation was
done. The chi square test was used to compare the data and
checked for the distributions at 0.05 level of significance for
effect of statistical significance.

Results and Discussion

The data collected from the digital archives was tabulated,
imported to SPSS and descriptive statistics was performed.
Out of 5391 patients, the age of 64.87% of the population
ranged from 18 to 30 years, 31.78% of them belonged to
the age group of 31 to 50yrs and 3.36% of them were above
50yrs (Figure 1). 59.27% of them were males and 40.73%
of the patients were females in the entire study population
(Figure 2). The etching technique used for class I composite

restoration in the mandibular 1st molars was categorised into 2
groups, namely self etch and total etch. Out of 5391 composite
restorations, 95.03% of the restorations were done using self
etch technique and 4.97% of them were done using total etch
technique (Figure 3).

An association was done between age group of the study
population and etching technique used for class I composite
restorations. Out of 64.87% of the population who were
aged from 18 to 30 yrs., 62.72% of the restorations were
done using total etch technique and 2.15% of the restorations
were done using self etching technique. Out of 31.78% of
them who belonged to the age group of 31 to 50yrs, 30.74%
of the restorations were done using total etching technique and
1.04% of them using self etching technique. Out of 3.36% of
them were above 50yrs, 1.58% of the restorations were done
using total etching technique and 1.78% using self etching
technique (Figure 4).

An association was done between gender and the etching
technique used for class I composite restorations. Out of
59.27% of the male patients, 56.45% of them had undergone
class I composite restorations using total etch technique and
2.82% with self etching technique. Out 0f 40.73% of the female
patients, 38.58% of them had undergone class I composite
restorations using total etching technique and 2.15% with self
etching technique (Figure 5).

A study given by Owens et al. [31], states that “A comparison
of the self-etch adhesives at the enamel margin revealed Bond
had significantly less leakage compared to the Nano-Bond
group. No other significant differences were recorded between
self-etch adhesives”.

A study given by Erickson etal. [32], states that “An inter-group
comparison revealed significantly lower leakage at the enamel
margin versus the dentin margin of all adhesive groups”. A
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Figure 1: Bar graph depicting the age of the study population who had undergone class I composite restoration in the mandibular 1st molars. Violet
colour denotes 18 to 30yrs, Orange colour denotes 31 to 50yrs and Green colour denotes above 50yrs of age group. X axis indicates the age of the
study population and Y axis indicates the percentage of the study population
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Figure 2: Bar graph depicting the gender of the study population who had undergone class I composite restoration in the mandibular 1st molars. Blue
colour denotes males and Pink colour denotes females. X axis indicates the gender of the study population and Y axis indicates the percentage of the

study population.
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Figure 3: Bar graph depicting the etching technique used for the study population who had undergone class I composite restoration in the mandibular
1st molars. Red colour denotes total etching technique and Yellow colour denotes self etching technique. X axis indicates the etching technique used
for the study population and Y axis indicates the percentage of the study population.

study states that, there was concern that phosphoric acid placed
on dentin would cause pulpal inflammation and necrosis.
Early results reported with dentin etching were disappointing
because the adhesive resin utilized was the same unfilled
hydrophobic bonding resin (i.e. Bis-GMA) used for etched
enamel. The hydrophobic resin would not wet the moist, vital
dentin, and predictable adhesion could not be produced. Error
Bars help to indicate estimated error or uncertainty to give a
general sense of how precise a measurement is. This is done
through the use of markers drawn over the original graph and

its data points. Typically, Error bars are used to display either
the standard deviation, standard error, confidence intervals or
the minimum and maximum values in a ranged dataset.

Asstudy givenby Eliadesetal.[33], states that they demonstrated
the success of the etch-and-rinse total-etch adhesive bond
based upon the addition of a hydrophilic monomer [eg:
hydroxyethyl methyl methacrylate (HEMA)] to the primer
and adhesive. This hydrophilic monomer allows the adhesive
resin to penetrate the peritubular dentin and dentinal tubules.
At the same time, Bowen was investigating the use of a dentin
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Figure 4: Bar graph depicting the association between age of the study population and the type of etching technique used for class I composite
restoration. Red colour denotes total etching technique and Yellow colour denotes self-etching technique. X axis indicates the age of the study

population and Y axis indicates the percentage of the study population.
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Figure 5: Bar graph depicting the association between gender of the study population and the type of etching technique used for class I composite
restoration. Red colour denotes total etching technique and Yellow colour denotes self-etching technique. X axis indicates the gender of the study

population and Y axis indicates the percentage of the study population.

primer that actually was a self-cure adhesive that was painted
on the enamel and dentin; it produced clinically acceptable
bonds. This primer was commercialized to become two of the
earliest etch-and-rinse total-bond adhesives introduced and
that are still being used successfully.

The dispute over total etching vs. self etching continues, but
we now have a third option in the form of selective etching
or a hybrid etching process. Selective etching combines the
advantages of both total etch and self-etching techniques.

Phosphoric acid is great for etching enamel, which is one of its
many uses. Phosphoric acid is applied to the enamel surfaces,
avoiding the dentin, in a selective or hybrid etching procedure.
The gel is rinsed off the tooth after 15 seconds, and the tooth is
dried. This approach maximises enamel bond strengths while
removing the possibility of over-drying or over-etching the
dentin after rinsing off phosphoric acid. A phosphoric acid gel
that is viscous enough to stay on the enamel and not run is
required for this approach to work.
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Conclusion

The most common etching technique used in class I composite
restoration was total etching technique. In this retrospective
study, dietary and nutritional patterns of the patient, smoking,
medical conditions (such as diabetes), were not recorded.
Nevertheless, within the limitations of the present study, it
can be said that there is a higher preference for total etching
technique than self etching technique.
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