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ABSTRACT

Aim and objective: This study was undertaken to compare postoperative sensitivity in posterior class | restorations using etch-and-rinse and
self-etch composite resins, GC Fuji IX, and Cention-N.

Materials and methods: The sample size consisted of 160 participants. After clinical and radiographic examination, the participants were
randomly assigned to four groups consisting of 40 participants each according to the restorative materials used. Class | cavity was prepared
and was restored on each patient and after restoration postoperative sensitivity was evaluated at 24 h, 48 h, and 7 days using the visual analog
scale (VAS). The results were tabulated and statistically analyzed using analysis of variance (ANOVA) and post-hoc multiple comparison tests.
Results: There were significant differences present between the groups at 24 h, 48 h, and 7 days. We found that the materials causing least
postoperative sensitivity are ranked according to superiority as GC Fuji IX > nano-hybrid composite using self-etch adhesive > Cention-N > nano-
hybrid composite using etch-and-rinse adhesive.

Conclusion: Both GC Fuji IX and self-etch adhesive showed less postoperative sensitivity as compared to etch-and-rinse and Cention-N at 24 h.
With GC Fuji IX and self-etch adhesive postoperative sensitivity was decreased while Cention-N also showed good results at 48 h and 7 days.
Etch-and-rinse adhesive showed maximum postoperative sensitivity as compared to other groups at 24 h, 48 h, and 7 days.

Clinical significance: Teeth restored with resin composites are susceptible to sensitivity. The restorative material used and their handling can

influence postoperative sensitivity.

Keywords: Class | cavity, Postoperative sensitivity, Restorative material, Visual analog scale.
The Journal of Contemporary Dental Practice (2021): 10.5005/jp-journals-10024-3085

INTRODUCTION

Restorative dentistry deals with the treatment of tooth defects
and restores the function and esthetics without compromising the
biology.' To maintain pulp vitality, a restorative material should be
non-toxic and should provide a long-term hermetic seal against
bacterial penetration.? A good seal at tooth surface-restoration
interface is very essential for an ideal restorative material to
minimize the microleakage. Poor adaptation can lead to marginal
discoloration, postoperative sensitivity, bacterial penetration,
secondary caries, failure of restoration, and pulpal inflammation.?

Amalgam had always been the material of choice in clinical
practice for many years due to its good mechanical properties
and economics. However, there have been issues over the
biocompatibility of amalgam because of mercury toxicity and
unaestheticappearance. These disadvantages lead to more research
and development of restorative materials like composite resins and
glassionomers because of their esthetics, minimal tooth preparation
needs, and good bonding properties to tooth structures.’

The research for ideal restorative materials has been
multidirectional. On one hand, glass ionomer cements (GIC) bind
to tooth structure but have limited strength, while composites on
the other hand have better strength and esthetics. Despite the
remarkable developments in the technology of resin composite
restorative materials, clinical failures of composite restorations
are still present because of polymerization shrinkage leading to
microleakage and postoperative sensitivity.*

There are currently two available adhesive strategies for use with
composite resin: etch-and-rinse and self-etch adhesives. In etch-and-
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rinse adhesives, phosphoric acid is used for conditioning before
adhesive application. After phosphoric acid rinsing, dentin hydration
should be adequately maintained otherwise, resin monomers
cannot infiltrate into demineralized dentin and cannot seal dentin
tubules increasing the chances of postoperative sensitivity. Self-etch
adhesives do not require multiple steps for bonding. The simultaneous
application of a primer and an acidic monomer in a single step results
in a lower discrepancy between dentin demineralization and resin
infiltration into the dentin, which may reduce postoperative sensitivity
when compared to the etch-and-rinse.®

Glass ionomer cement was developed by Wilson and Kent in
1972.The advantages of GIC lie in their continuous fluoride release,
their ability to bond to enamel and dentin, and prevent caries.® To
improve the physical properties of the material the new generation
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of glassionomer, GC Fuji IX GP, has been developed which may offer
some benefits to the patients. It contains fluoride, adheres to tooth
structure without the need of any additional bonding agent, has
adequate strength, and can be finished and polished in one visit.”
Among the recently developed materials, Cention-N has gained
popularity. Cention-N is an “alkasite” restorative material. This
new category utilizes an alkaline filler, capable of releasing acid-
neutralizing ions.2 Cention-N, a new filling material offering these
characteristics plus other advantages over both amalgams and GIC.
It is a tooth-colored, dual-cured material for restoring deciduous
teeth and for permanent restorations of a class |, Il, or V nature.®
Therefore, despite the availability of these new restorative
materials, postoperative sensitivity still remains an issue. So, this
in-vivo study was undertaken to evaluate and compare clinically
the postoperative sensitivity in class | lesions following restorations
with etch-and-rinse and self-etch composite resins, high strength
glassionomer (GC Fuji IX), and alkasite filled composite (Cention-N).

MATERIALS AND METHODS

This in-vivo study was conducted in the Department of Conservative
Dentistry and Endodontics, Swami Devi Dyal Hospital and Dental
College, Barwala, Haryana. Subjects were selected from the regular
pool of patients referred to Postgraduate Conservative Dentistry
and Endodontics Clinic for restorative treatment. A detailed medical
history, dental history, and allergic reactions of all the patients were
recorded. The patients were selected for the study based on the
following criteria.

Inclusion Criteria

Only those patients willing for the proposed treatment procedure
were included in the study and sufficient treatment time was given
to properly complete the procedure. Patients above 18 years of age
were included and class | cavities with a cavity depth of at least
3 mm were kept in mind. Vital maxillary and mandibular molars
were included in the study and also teeth had occlusal contact
with antagonist teeth.

Exclusion Criteria

Patients who failed to sign informed consent were excluded. Any
pulpal, periodontal, and periapical pathology and patients taking
analgesics and anti-inflammatory drugs were not included and those
having pain or sensitivity, allergic to resin material and/or other
material to be used in the study, undesired parafunctional habits
(bruxism, clenching), and malocclusion were excluded from the study.

SAMPLE SELECTION

The sample size consisted of 160 participants of both genders above
18 years of age. After clinical and radiographic examination, the
participants were randomly assigned to four groups. Each group
was having a sample size (N = 40) depending upon the restorative
materials used as follows:

Group 1: Composite restoration bonded with etch-and-rinse Tetric-
N-Bond.

Group 2: Composite restorations bonded with self-etch Tetric-N-
Bond SE.

Group 3: High strength posterior restorative GIC (GC Fuiji IX).

Group 4: Cention-N (lvoclar)-alkasite restorative material.

Following anesthesia and rubber dam application, a class
| cavity was prepared on the occlusal surface of tooth using a

The Journal of Contemporary Dental Practice, Volume 22 Issue 6 (June 2021)

No. 245 carbide bur in a high-speed handpiece with water spray.
Carious tooth structure was removed until sound tooth structure
was detected by tactile examination using dental probe #5. Before
restoration, the cavity was checked for any debris, then cleaned and
dried. The teeth were then restored depending on the restoration
group they were randomly allotted to.

Group 1: Composite restoration bonded with etch-and-rinse Tetric
N-Bond was used. The surface of the cavity was etched with a 37.5%
phosphoric acid gel. After 15 s it was rinsed with water for at least
5 s. Excess moisture was removed by a gentle stream of air using
an air gun, leaving the dentin surface with a slightly glossy wet
appearance.’ A layer of bonding agent was applied using a micro
brush and was brushed into the dentin for 10 s. Excess material was
removed by a gentle stream of air so that the adhesive completely
covers the enamel and dentin without pooling and was light-
cured for 10 s.> The cavity was then restored with composite resin
Tetra-N Ceram by the incremental method. Each increment was a
maximum of 2 mm in thickness and was adapted by the elliptical
condenser and each increment was light-cured for 20 s as per the
manufacturer’s instructions.® After completing the restoration
rubber dam was removed. Occlusion was analyzed by articulating
paperand occlusal adjustments were done using fine-grit diamond
burs. Restorations were finished and polished with the sequential
use of finishing and polishing burs, diamond discs, and rubber cups.

Group 2: Composite restorations bonded with self-etch Tetric
N-Bond SE. A thick layer of bonding agent was applied using a
micro brush. The material was brushed gently into the dentin for
30 s. Excess material was removed by a gentle stream of air so that
adhesive covered enamel and dentin completely without pooling
and was light-cured for 10 s. After that restoration was done in the
same way as that of group 1.

Group 3: High strength posterior restorative GIC (GC Fuji IX).
The standard powder to liquid ratio was taken according to the
manufacture’s instruction which is 3.6 g/1.0 g (1 level scoop of
powder to 1 drop of liquid). Powder and liquid were dispensed onto
the mixing pad and mixed for 15-20 s. Working time was 2 min from
the start of mixing at 23°C. The material was then transferred into
the cavity with the help of a plastic filling instrument and properly
condensed avoiding air bubbles. Preliminary contouring of the
surface was done. After the rubber dam removal, occlusion was
analyzed by articulating paper, if any high-point was removed.
Final finishing was done 6 min after starting the mix. The patient
was instructed not to apply pressure for 1 h.

Group 4: Cention-N, standard powder:liquid ratio was taken which is
4.6:1,thatis, one scoop of powder with one drop of liquid. Powder and
liquid were dispensed on the mixing pad and mixed using a plastic
spatula according to the manufacturer’s instruction for 45-60 s.
The material was inserted into the cavity and properly condensed.
Preliminary contouring of the surface was done and was light-cured
for 20 s. After the rubber dam removal, occlusion was analyzed by
articulating paper and any high-point was removed using fine-grit
diamond burs. Final finishing was done with the sequential use of
finishing and polishing burs, diamond discs, and rubber cups.

Patients were given postoperative instructions including
maintenance of oral hygiene.

Patients were asked to record any episode of sensitivity if
experienced using a 0-10 visual analog scale (VAS scale) and to
place a mark anywhere on the horizontal VAS scale depending
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on the intensity of pain with 0 indicating “no pain” and 10
indicating “unbearable sensitivity” after 24 h, 48 h, and after 7
days postoperatively. Additionally, patients were instructed to
record in a diary if the sensitivity was spontaneous or induced by
mastication, air, heat, or cold stimuli. After 7 days record forms
were collected from the patients. The results were tabulated and
statistically analyzed.

Statistical Methods

The recorded data was compiled and entered in a spreadsheet
(Microsoft Excel) and then exported to the data editor of SPSS
Version 20.0 (SPSS Inc., Chicago, lllinois, USA). Data were expressed
as mean =+ SD. Analysis of variance (ANOVA) was employed for
inter-group analysis of data and multiple comparisons, the least
significant difference (LSD) test was applied. A p-value of less than
0.05 was considered statistically significant.

REesuLTs

Atotal of 160 samples were taken in this study. They were randomly
divided into four groups with 40 samples each, namely group 1
(Composite restoration bonded with etch-and-rinse Tetric-N-Bond),
group 2 (composite restorations bonded with self-etch Tetric-N-
Bond SE), group 3 (high strength posterior restorative GIC (GC Fuiji
IX), and group 4 (Cention-N (lvoclar)-alkasite restorative material.
Postoperative sensitivity was evaluated by using a VAS scale after
24 h, 48 h, and 7 days. The results revealed significant differences
between nano-hybrid composite using etch-and-rinse adhesive
and GC Fuiji IX.

The results of our study showed that postoperative sensitivity
was minimum with (group 3) GC Fuji IX and maximum with (group
1) nano-hybrid composite using etch-and-rinse adhesive at 24 h.
After 48 h postoperative sensitivity was maximum in (group 1)
nano-hybrid composite using etch-and-rinse adhesive followed
by (group 4) Cention-N and minimum in both group 2 nano-
hybrid composite using self-etch adhesive and (group 3) GC Fuiji
IX. After 7 days postoperative sensitivity was seen in only (group 1)

1.6
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VAS score

0.6
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nano-hybrid composite using etch-and-rinse adhesive while other
groups showed no sensitivity (Fig. 1). Figure 1 is showing mean at
different intervals of time among various groups and VAS scores
of different groups, in which group 1 showing highest mean and
group 2 and 3 showing lowest mean.

We found that the materials causing the least postoperative
sensitivity are ranked according to superiority as GC Fuji IX > nano-
hybrid composite using self-etch adhesive > Cention-N > nano-
hybrid composite using etch-and-rinse adhesive. Significant
differences are seen in Tables 1 to 6 at 24 h, 48 h, and 7 days.

Table 1: VAS scores among different groups after 24 hours

Group N Mean SD Min Max
Group 1 40 1.48 1.55 0 5
Group 2 40 0.25 0.63 0 2
Group 3 40 0.18 0.55 0 2
Group 4 40 0.75 0.90 0 2

Mean values of all the 4 groups after 24 h, in which group 1 is showing
highest mean value depicting more postoperative sensitivity and group 3
showing least mean value depicting least postoperative sensitivity

Table 2: Intergroup comparison based on VAS score among various
groups at 24 h

Group comparison Mean difference p-value

Group 1 vs group 2 1.23 <0.001*
Group 1 vs group 3 1.30 <0.001*
Group 1 vs group 4 0.73 0.001*
Group 2 vs group 3 0.07 0.735

Group 2 vs group 4 —-0.50 0.025*
Group 3 vs group 4 -0.57 0.012*

*Statistically significant difference (p-value <0.05); mean difference and
p-value among all four groups at 24 h, in which p-value is statistically sig-
nificant in (group 1 vs group 2, 3, and 4), (group 2 vs group 4), (group 3 vs
group4); p-value is statistically insignificant in (group 2 vs group 3)

0.2 \

24 Hr

Group 1 —

Group 2

48 Hr 7 days

— Group3 — Group 4

Fig. 1: Graph showing mean difference and p-value of all the four groups at 7 days. p-value is statistically significant in (group 1 vs groups 2, 3,
and 4) and is statistically insignificant in (group 2 vs groups 3 and 4), (group 3 vs group 4)
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Table 3: VAS scores among different groups at 48 h

Group N Mean SD Min Max
Group 1 40 0.58 1.39 0 5
Group 2 40 0.00 0.00 0 0
Group 3 40 0.00 0.00 0 0
Group 4 40 0.15 0.48 0 2

Mean values and standard deviation of all four groups at 48 h, in which
group 1 is showing highest mean value depicting more postoperative sen-
sitivity followed by group 4. Group 2 and group 3 showing no postopera-
tive sensitivity

Table 4: Intergroup comparison based on VAS score among various
groups at48h

Group comparison Mean difference p-value
Group 1 vs group 2 0.58 0.001*
Group 1 vs group 3 0.58 0.001*
Group 1 vs group 4 0.43 0.011*
Group 2 vs group 3 0.00 1.000
Group 2 vs group 4 -0.15 0.365
Group 3 vs group 4 -0.15 0.365

*Statistically significant difference (p-value <0.05); mean difference and
p-value of all the four groups at 48 h, in which p-value is statistically signif-
icant in (group 1 vs group 2, 3, and 4). p-value is statistically insignificant in
(group 2 vs group 3 and 4), (group 3 vs group 4).

Table 5: VAS scores among different groups after 7 days

Group N Mean SD Min Max
Group 1 40 0.1 0.44 0 2
Group 2 40 0.0 0.00 0 0
Group 3 40 0.0 0.00 0 0
Group 4 40 0.0 0.00 0 0

Mean values of all the four groups after 7 days, in which group 1 is showing
highest mean value depicting more postoperative sensitivity and group 2,
3, and 4 showing no postoperative sensitivity

Table 6: Intergroup comparison based on VAS score among various
groups after 7 days

Group comparison Mean difference p-value
Group 1 vs group 2 0.1 0.044*
Group 1 vs group 3 0.1 0.044*
Group 1 vs group 4 0.1 0.044*
Group 2 vs group 3 0.0 1.000
Group 2 vs group 4 0.0 1.000
Group 3 vs group 4 0.0 1.000

*Statistically significant difference (p-value <0.05)

Discussion

The advent of newer techniques and concepts in adhesive dentistry
has increased the use of composite restorations and tooth-colored
restorations. Over the past decade, the use of resin-based dental
composite restorations has increased significantly and has become
a well-established dental procedure for the direct restoration of
anterior and posterior teeth.’
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Despite recent scientific advances in formulations of resin
composite restorative materials and dental adhesives, resin
composite restorations may present marginal discoloration,
microleakage, postoperative sensitivity, and result in secondary
caries over time, which can lead to failure of restoration.'

GICis still considered the only material with self-adherence to
dental tissues. New formulations have been successively developed
to overcome some clinical drawbacks of the previous ones,
especially aiming at improving the physical properties.? One of
this type is high strength posterior restorative material GC Fuji IX."

Dentists have long sought a real alternative to amalgam or
GIC—a cost-effective, fluoride-releasing product that is quick and
easy to use without complicated equipment and that offers both
strength and good esthetics. Cention-N, a new basic filling material
offering these characteristics plus other advantages over both
amalgams and GIC. It has good strength than GIC. It is a tooth-
colored, dual-cured material for restoring deciduous teeth and for
permanent restorations of a class |, Il, or V nature. It may, however,
be used with or without an adhesive.

Al-Omari et al. showed that short-term postoperative sensitivity
was affected by lesion depth. Also, as concluded by Auschill et al.
only cavity depth was significantly associated with the appearance
of postoperative sensitivity, therefore in the present study cavity
depth was taken into consideration and cavity depth of at least
3 mm was kept in all class | cavities.'*3

The results of our study showed that postoperative sensitivity
was minimum with (group 3) GC Fuji IX and maximum with (group
1) nano-hybrid composite using etch-and-rinse adhesive at 24 h.
After 48 h postoperative sensitivity was maximum in (group 1)
nano-hybrid composite using etch-and-rinse adhesive followed
by (group 4) Cention-N and minimum in both group 2 nano-hybrid
composite using self-etch adhesive and (group 3) GC Fuji IX. After
7 days postoperative sensitivity was seen in only (group 1) nano-
hybrid composite using etch-and-rinse adhesive while other groups
showed no sensitivity.

The reason that GC Fuji IX showed minimum sensitivity might
be the ability to form a bond with dentin, the dimensional stability
of GIC, and its excellent adaptation with the tooth structure. Etch-
and-rinse adhesive showed maximum sensitivity, which may be
attributed to the fact that this system employs phosphoric acid to
etch enamel and dentin before the application of adhesive. As a
consequence, the smear layer is removed and the dentin tubules
are opened, increasing the dentin permeability and hydraulic
conductance of dentin.

The results of this study are in concurrence with Six et al. who
also found that GC Fuji IX induces minimum pulp reactions and
that is why postoperative sensitivity is less with this material.?
They compared the GC Fuji IX group with two control groups, that
were left unfilled.

Self-etch adhesives also showed less postoperative sensitivity
than etch-and-rinse at 24 h, 48 h, and 7 days. The results of our study
are in concurrence with Gordan and Mjor who also found that self-
etch adhesive resulted in less postoperative sensitivity. They evaluated
the postoperative sensitivity of posterior restorations restored with a
resin-based restorative material and a self-etching primer. This may be
duetothefact thatself-etch adhesives do not remove, butincorporate
the smear layerin the hybridized complex with the advantage of being
less technique sensitive, and in self-etching, there is no rinsing step.
Minerals that are solubilized during self-etching remain dissolved in
the primer, so there is no loss of mass. This can substantially reduce
the potential for postoperative sensitivity.*
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The results of the present study are similar to those of Masih
et al. who compared the microleakage of GC Fuji IX and GC Fuiji
Il LC and found that GC Fuiji IX resulted in less microleakage. The
same results were found in a study conducted by Yassini etal. who
found that GC Fuji IX showed better marginal integrity and less
microleakage.®’

The results of the present study are in concurrence with
Samanta et al. who found that Cention-N exhibited the lowest
microleakage as compared to the other two groups. They
compared the microleakage in class V cavity filled with flowable
composite resin, GIC, and Cention-N. Also, the present study is in
accordance with Burgess et al. who found that Cention-N resulted
in postoperative sensitivity and the results were largely similar to
the amalgam when these two materials were compared.'®"”

It can be concluded that the current adhesive systems and
restorative materials can be used successfully in both enamel and
dentin. It is important to notice that the success of restorative
treatment relies not only on improvement of material properties
and handling techniques but also on the skills and knowledge in
regard to materials, properties, limitations, and correct use.” This
study was conducted under ideal conditions by a single operator.
Moisture control was done with rubber dam isolation, preventing
contamination of the operating field.

Limitations

Small sample size was included in this study and only class | cavities
and one filling technique (incremental) were used in this study.
Follow-up was done for 7 days only.

CONCLUSION

Within the limitations of the present in-vivo study, it can be
concluded that both GC Fuji IX and self-etch adhesive showed
less postoperative sensitivity as compared to etch-and-rinse and
Cention-N at 24 h. Etch-and-rinse adhesive showed maximum
postoperative sensitivity as compared to other groups at 24 h, 48 h,
and 7 days. So, in conclusion, GC Fuji IX and self-etch adhesive should
be preferred over etch-and-rinse and Cention-N and more studies
should be advocated to correlate the findings of the present study.
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