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Abstract

Background: Pediatric dentists prefer restorative materials with a high bond strength and fewer
clinical stages. Cention N can be used in the bulk technique. It can release fluoride ions, calcium,
and hydroxide. This study compared the microleakage of two types of composite resins, namely,
Cention N and Tetric N-Ceram bulk-fill composite resin, in class Il restorations (box only) of
deciduous teeth.

Methods: In this experimental investigation, 50 class Il restorations (box only) were prepared
in extracted deciduous second molars. Then, the teeth were divided into two groups based on
their restorative materials. The first and second groups were restored with Cention N and bulk-
fill Tetric N-Ceram composite resins, respectively. The Tetric N bond adhesive was used before
placing the restorative materials in both groups. The samples were cut and investigated under a
stereomicroscope to determine microleakage after thermocycling and staining with silver nitrate.
Two samples from each group were prepared for observation under an electron microscope.
Then, the data were analyzed using the nonparametric Mann-Whitney test.

Results: The mean percentage of dye penetration into the gingival wall was not significantly
different between the two groups under investigation.

Conclusion: Using Cention N with adhesive yielded favorable results in terms of microleakage,
and it is recommended for class Il restorations in deciduous molars.
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Background
Dental caries is one of the chronic diseases of childhood,
affecting deciduous and permanent teeth. Despite a
significant decrease in dental caries rates, particularly in
developed countries, many children are still affected (1).
Various restorative materials that can supply function
and esthetics have been introduced to restore the carious
tooth structure (2). The most common restorative
materials in pediatric dentistry are composite resins, resin-
based materials, glass ionomer, amalgam, and stainless-
steel crowns (3). Composite resins are among the most
popular restorative materials due to their excellent esthetic
and mechanical properties and controllable setting time
(4). Bulk-fill composite resins are a new type of composite
resin that can be placed at 4-mm thicknesses in the

prepared cavity and cured with the least polymerization
stress (5). This type of composite resin is a suitable choice
for children due to its capacity for bulk use, which leads
to decreased chair time and contamination risk of the
prepared box and increases patient cooperation (6).
Tetric® N-Ceram is one of the members of this family.
Cention N is a bulk-fill alkasite composite resin that
can neutralize acids. This material can be used in a self-
adhesive mode or with a bonding agent (7). It is claimed
that this type of material can release ions such as fluoride,
calcium, and hydroxide to increase the remineralization
of the remaining tooth structure while decreasing caries
recurrence (8). One of the most crucial factors determining
the function and life span of restoration is microleakage,
which is the possibility of spreading the bacteria, liquids,
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molecules, or ions between the prepared cavity wall and
restorative material (4).

Restoring deciduous teeth is different from restoring
permanent teeth due to the presence of multiple anatomic
differences. The enamel of the deciduous teeth is less
mineralized and has lower thickness and surface hardness
than the permanent teeth (9).

The density and diameter of the dentinal tubules
are higher in deciduous teeth than in permanent
teeth. Therefore, solid dentin available for bonding in
deciduous teeth is less than that in permanent teeth. On
the other hand, since the deciduous teeth are smaller than
permanent teeth, the thickness of the deciduous dentin
from the dentin-enamel junction to the pulp is less than
that of permeant dentine (10). Hence, deciduous teeth are
more susceptible to dissolution by acid than permanent
teeth, and the adhesion pattern is different between
deciduous and permanent teeth, affecting the dental
microleakage incidence (9).

A few studies have investigated the microleakage and
other mechanical properties of Cention N (2,11,12).
However, no study has compared this material’s
microleakage level to that of other bulk-fill materials
in deciduous teeth. Thus, this study evaluated the
microleakage of Cention N and Tetric N-Ceram bulk-fill
composite resins in class II cavities of deciduous teeth.

Materials and Methods

According to the Cochrane table (moderate effect) and by
considering the alpha=0.05, a study power of 80%, and
an impact factor of 0.5, the minimum sample size was
calculated at 44 (n=22 in each group).

Due to the possibility of damaging the samples during
the preparation process, fifty teeth were considered for
investigation. Fifty extracted deciduous second molars
with at least one intact proximal surface were collected
after obtaining consent from the children’s parents or
legal guardians. After debridement for disinfection, the
teeth were stored for one week in 0.5% chloramine T
solution. The teeth were investigated under an optical
microscope atx 10 magnification to ensure the absence
of cracks or fractures. Teeth with signs of hypoplasia,
hypocalcification, and cracks, or teeth in which the caries
process affected more than a quarter of the occlusal
surface, were excluded from the study (3).

Fifty class II cavities (box only) with cavity dimensions
of 3x3x1.5 mm were prepared (3), and the cavities
were prepared with a cylindrical diamond bur (008;
Teezkavan, Iran) in a high-speed headpiece with a cooling
water system. After preparing five cavities, the bur was
replaced, and a periodontal probe precisely controlled the
cavity dimension. Then, the matrix bands of Tofflemire
(Temrex, USA) were used, and the restoration process
was performed as follows:

The prepared cavities were etched with 37% phosphoric
acid (Morvabon, Iran) and then rinsed with water
spray for 15 seconds. Cotton pellets and air spray were

used to remove extra moisture. Next, according to the
instructions of the manufacturer, a thick layer of Tetric
N-bond (Ivoclar Vivadent, Liechtenstein) as the adhesive
was placed in each cavity for 10 seconds by a microbrush,
and the additional solvent was eliminated by a gentle
air current. Light-curing was performed by a calibrated
tungsten-halogen light-curing device (Coltolux) with a
power of 800 MW/cm? (Coltene Whaledent, USA) for
20 seconds. The teeth were randomly divided into two

groups after bonding:
e Group 1 (n=25): Cention N (Ivoclar Civadent,
Liechtenstein)

o Group 2 (n=25): Tetric N-Ceram bulk-fill (Ivoclar
Vivadent, Liechtenstein)

Group 1: According to the manufacturer’s instructions,
the bottle containing the powder was shaken well before
use. Subsequently, a scoop of powder and a drop of liquid
were placed on a glass slab. The powder was divided
into two parts. First, one part of the powder was mixed
with all the liquid, and then the remaining powder was
mixed until a homogenous consistency was obtained
(mixing time=45-60 seconds). The cavity was filled in
a maximum of two minutes with the material (working
time =3 minutes). Next, light-curing was carried out for
40 seconds.

Group 2: According to the manufacturer’s instructions,
the bulk-fill Tetric N-Ceram restorative material was
placed in a bulk technique with a maximum thickness of
4 mm in the cavity, packed with a condenser, and light-
cured for 20 seconds (13).

After removing the matrix band in both groups, light-
curing was performed again from the buccal and palatal/
lingual aspects. Then, the samples were incubated (WTW,
USA) for 24 hours at 37 °C (310.15 kelvin) and 100%
moisture. Eventually, they were polished with Sof-lex
disks (3M, USA) (3). Then, all the samples underwent
2000 thermal cycles (5/55 °C) in a thermocycling machine
(Dorsa, Iran), with a dwell time of 30 seconds and a
transfer time of 30 seconds (3). After drying the samples,
both groups were ready for evaluating microleakage.
First, the apical part of the tooth roots, their furcal area,
and parts of the root affected by the resorption process
were sealed with the flowable composite resin (Dentfil,
South Korea). Next, all the tooth surfaces were covered
with two layers of nail polish (Cube, Korea), except for
the restoration site and 1-1.5 mm around it. The second
layer of nail polish was applied after drying the first layer.
Afterward, the samples were placed in 1 mol (17 g in 100
mL of distilled water) of the silver nitrate solution (Merk,
Germany) at room temperature. Then, the teeth were
retrieved from the solution and rinsed with water for 5
minutes.

The samples were placed in the radiographic developer
solution and then under a fluorescent light for 12 hours,
followed by rinsing again with water for 5 minutes. To
blind the operators about group allocations, each sample
was given a code after the preparation process and before
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mounting. Next, the samples were mounted in the acrylic
resin in such a way that all tooth surfaces were buried in
the acrylic resin up to 2 mm lower than the gingival margin
of the restorations. Subsequently, the tooth samples were
cut longitudinally in the mesiodistal direction from the
restoration center using diamond disks (Drux, Germany).
Afterward, microleakage was evaluated and imaged
under a stereomicroscope (Zistrad, Iran) on the gingival
wall atx 40 magnification (Figure 1). After assessing the
image, the level of linear penetration was measured and
recorded using a microleakage classification method
(ISO/TS 11405:2003) (14).

Microleakage scoring in the gingival wall was as follows:
0=No dye penetration
1=Dye penetration to half of the gingival wall
2=Dye penetration to the entire gingival wall
3 =Dye penetration to gingival and axial walls

After measuring the severity of microleakage in each
group, two samples were selected for observation under
a scanning electron microscope (SEM; Vega II XMU,
Tescan, Czech Republic) (15). First, the samples were
immersed in the 6N hydrochloric acid solution (Merk,
Germany) for 30 seconds and then rinsed for 5 minutes
in water. Then, they were immersed in the 2.5% sodium
hypochlorite solution and rinsed again with water for
5 minutes. The samples were dried and covered with
a gold foil, and some micrographs were taken from the
restoration-tooth interfaces at different magnifications.
The data were analyzed with the Mann-Whitney test
using SPSS 25.

Results

Fifty deciduous molars with at least one intact proximal
wall in the distal or mesial side underwent evaluation.
After excluding the improper samples due to the
sectioning errors, the data from 22 deciduous teeth in the
Cention N group and 23 deciduous teeth in the bulk-fill
Tetric N-Ceram composite resin group were statistically
analyzed to evaluate the microleakage in both groups.
The Kolmogorov-Smirnov test was used to examine the
normality of the data. The nonparametric Mann-Whitney
test was utilized since the data did not exhibit a normal
distribution.

Figure 1. Sample of an Observed Image by Stereomicroscope

Microleakage assessment of newer restorative materials

Table 1 presents a comparison of the frequency
distribution of microleakage between the two groups;
approximately 65.2% of samples in the Tetric N-Ceram
bulk-fill composite resin group and 59.1% of samples in
the Cention N group had no microleakage (score 0). On
the other hand, 4.3% of samples in the Tetric N-Ceram
bulk-fill composite resin group and 9.1% of samples
in the Cention N group had a score of 3. However, the
analysis by the Mann-Whitney test revealed no significant
difference between the two groups (Table 2, P>0.05).

Figures 2 and 3 display the morphology of the teeth
interfaces with different types of composite resins under
the SEM.

Discussion

The current study was designed to compare the
microleakage of Cention N composites with Tetric
N-Ceram bulk-fill composite resins in the class II cavities
(box only) of deciduous molars.

The results of the dye penetration by stereomicroscope
showed that the means of the microleakage scores in
the Cention N and Tetric N-Ceram bulk-fill composite
resin groups were not significantly different (P>0.05),
consistent with the results of previous studies. (5,15,16).
Punathil et al compared the microleakage of three
restorative materials, including nano-filled resin-modified
glass ionomer, nanocomposite resin, and Cention N,
reporting significant differences in the microleakage of
these three materials. The nanocomposite resin had the
greatest microleakage. In addition, nano-filled resin-
modified glass ionomer exhibited the least microleakage,
and Cention N had a moderate level of microleakage (12).
One of the reasons for the differences between the current
study results and those of the study by Punathil et al is
the different types of applied composite resins. The Z350
composite resin was used in their study. This composite
resin is a conventional composite and cannot be utilized
in bulk. On the other hand, this composite resin does not
have the isofillers that Cention N and Tetric N-Ceram
bulk-fill composite resins have. Cention N and Tetric
N-Ceram bulk-fill composite resins have a special and
patented filler named isofiller, which serves as a reliever
for polymerization stresses and minimizes shrinkage

Table 1. Relative Frequency Distribution of Microleakage of Tetric N-Ceram
and Cention N Composites

Microleakage Scoring

Material Score0  Score1 Score2  Score 3 Total
No. (%) No. (%) No. (%) No. (%) No. (%)

Cention N 13(59.1) 3(13.6) 4(18.2) 2(9.1) 22 (100)

Tetric N-Ceram 15 (65.2) 3 (13.1) 4 (17.4) 1(4.3) 23 (100)

Table 2. Comparison of Microleakage Level Between Tetric N-Ceram and
Cention N Composites

Group Minimum Maximum  Mean Rank P Value
Cention N 0 3 47.91

0.44
Tetric N-Ceram 0 3 44.21
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Figure 2. Tooth Interface With Cention N Under the Electron Microscope
With ax 1000 Magnification

stresses during the polymerization process. Considering
the low elastic modulus of this filler (10 GPa), this
isofiller acts like a spring that expands slowly during the
polymerization process (11). This isofiller is responsible
for the lower polymerization shrinkage, leading to a lower
microleakage of the assessed bulk-fill composite resins
in the current study compared to the Z350 composite
resin used in the study by Punathil et al. In addition, in
the mentioned study, the Cention N composite resin was
applied without an adhesive, and this might have affected
the results and the comparison of the Cention N and Z350
composite resins as a confounding factor. According to
the manufacturer’s instructions, the Tetric N bond was
utilized as an adhesive for both restorative materials.

To investigate microleakage, various studies have
evaluated class I and V cavities (5,17). Class II cavities in
the present study had a classic and conservative structure,
and the gingival floor was above the cemento-enamel
junction on the enamel because the American Association
of Pediatric Dentistry has recommended placing stainless
steel crowns in wide and deep two-surface restorations
(18).

Considering that restorative materials and bonding
agents show similar behavior at the beginning of the
bonding process, the factor distinguishing the bonding
mechanisms from each other is bond continuity and
level of microleakage in the long term (19). Similar to
other experimental studies, the current study employed
a thermocycling process to simulate the thermal stresses
of the oral environment and demonstrated that bond
continuity was more important than its primary strength.
This study used the dye penetration method and 1-mol
silver nitrate solution. Silver nitrate is the most common
material utilized to assess microleakage, and it easily
penetrates the restoration—tooth interface because of its
small diameter of particles (0.059 nm). One of the technical
problems of working with organic dyes such as methylene
blue is the possibility of dissolution and elimination during
the cutting process by diamond burs and water cooling

SEM MAG: 1.00 kot Det: SE + BSE L] VEGAIL TESCAN
SEMHY 1500 K¥  WD:14.07 mm 20 pm i
Datefm/dh): 0523121 Var: Hiviar RMRCH

Figure 3. Tooth Interface With the Tetric N-Ceram Composite Under the
Electron Microscope With ax 1000 Magnification

systems. However, this is not a problem with silver nitrate
because silver nitrate reacts with a radiographic developer
solution and can be fixed. Thus, more penetration or
movement does not occur in the subsequent preparation
stages of the samples. However, due to the small size of the
dye particles compared to the typical size of the bacteria
(0.5-1 pm), this technique is considered a strict method.
Nevertheless, it can be assumed that any restoration that
prevents the penetration of silver ions can inhibit bacterial
penetration (20). The current study used a qualitative scale
to investigate microleakage. Rigsby et al reported similar
results in class V restorations with adhesive systems in
quantitative and qualitative measurements and showed
a proper correlation between quantitative and qualitative
measurements (21). Destruction of samples after dye
penetration and difficulty in interpretation are some of
the disadvantages of dye penetration tests.

Observing the gaps is more reliable, and it seems that it
is the first sign of restoration failure. Despite laboratory
tests’ restrictions, evaluating margins by SEM is an
accurate and reliable method to evaluate the marginal fit
of adhesive restorations. This method is not destructive
and allows for the evaluation of all the perimeter of the
interface between the tooth and restoration before and
after exposure to the thermal and mechanical loads and
aging processes. On the other hand, dental cracks and
marginal gaps are not distinguishable in the evaluation
by dye penetration, and picture clarities are lower than
those in SEM. Some SEM studies evaluate the gap width.
However, the presence or absence of the marginal gaps
is more important than the gap width because gap
development, regardless of its width, is similar to a gate
for liquids and can destroy the tooth-composite resin
interface (21). In the current study, two samples of each
group were investigated by SEM, and no obvious marginal
gap was observed in the restoration-tooth interface in the
micrographs. Alonso et al reported that staining the gaps
yielded results similar to SEM analysis results (22).

According to the current study results, there was
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no statistically significant difference in microleakage
between Cention N and Tetric N-Ceram composite
resins. Considering the bioactive properties of Cention
N, it can be considered a suitable treatment option in the
class II restorations of deciduous molars. Considering
that this was an experimental study, simulating all the
clinical conditions was impossible; therefore, we cannot
generalize the results of this study to clinical conditions.
It is suggested that long-term clinical studies should be
executed to confirm the results of this study.

Conclusion

L.

None of the restorative materials in the study were
without microleakage.

Microleakage of the Cention N in the class II
restoration in deciduous molars was comparable to
the Tetric N-Ceram bulk-fill composite resin (i.e., no
statistically significant difference was observed).
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