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ABSTRACT

BACKGROUND

Many advancements have been done in the field of dentistry for resin composites
applications. However, polymerization shrinkage stays a problem. Marginal gap and
microleakage in between tooth cavity wall and restorative material is caused by
forces of contraction, masticatory forces, polymerization shrinkage, poor adhesion,
temperature variables, and inadequate moisture control. An impaired marginal seal
resulting due to microleakage provides entry of oral fluids, ions, bacteria which
causes recurrent caries, discoloration and hastening of marginal breakdown of
restoration, hypersensitivity, pathology of pulp that would decrease the life of
restoration. The purpose of restoring cavities by using nanohybrid and micro filled
composite was to assess if it would eliminate or decrease microleakage in this in
vitro study. We wanted to assess the effectiveness of nanohybrid and micro filled
composites with regard to microleakage in class I cavity restoration.

METHODS

Standardized class I cavities were prepared over thirty teeth. The teeth samples
were randomly distributed in to two groups based on composite used for
restoration. Group A (n=15): Restored with nanohybrid composite followed by light
curing. Group B (n =15): Restored with micro filled composite followed by light
curing. The samples were stored in a 1% chloramine beta-hemihydrate solution for
a day and then thermocycling procedure was performed. The samples were soaked
in 2 % methylene blue for a day and sectioning of samples was done through the
center of restoration using a diamond disk and analysed for methylene blue dye
penetration with a stereomicroscope in 12X magnification. Scoring was done based
on the criteria of a 0-4 scale.

RESULTS

Chi square test was used for performing statistical analysis. No significant difference
in the microleakage score between nanohybrid and micro filled composite was seen
(p=0.338).

CONCLUSIONS

In this study both groups showed microleakage. However, nanohybrid composite
resin showed better marginal adaptation of restoration as compared to micro filled
composite resin.
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BACKGROUND

The factors that influence the performance of dental
restorations include the materials used for restoration,
clinician's skills, the morphology and position of the teeth in
the oral cavity, design and size of cavity to be restored,
number of surfaces restored and age of the patient.
Restorative dentistry has always aimed to achieve
restorations that are biocompatible and maintain the
integrity of oral cavity and tooth structure and at the same
time maintain the restorative material-cavity wall interface.[1]
Composite resins are used widely due to patient's high
demands because they are tooth coloured restorations,
devoid of mercury and bonds to teeth by use of adhesive
systems and the preparation of cavity is both less invasive
and less extensive. Although composites are more frequently
used aesthetic restorative material it has some
disadvantages. The technique of composite restoration is
sensitive and consumes lot of time and it also undergoes
polymerization shrinkage.l2] Microleakage is a drawback of
composite that continues to be a problem.3] It is elaborated
as "a clinically undetectable movement of bacterial fluids,
molecules, and ions in micro gaps (10-6 pm) between the
cavity wall and the restorative material applied to it."[]
Marginal gap and microleakage in between tooth cavity wall
and restorative material is caused by-forces of contraction,
masticatory forces, polymerization shrinkage, poor adhesion,
temperature variables, and inadequate moisture control. An
impaired marginal seal resulting due to microleakage
provides entry of oral fluids, ions, bacteria which causes
recurrent caries, discoloration and hastening of marginal
breakdown of restoration, hypersensitivity, pathology of pulp
that would decrease the life of restoration.[5] The studied
availability is limited comparing marginal leakage of
nanohybrid composite resin and micro-filled composite resin
and often give a contradictory result.

Hence, the purpose of restoring cavities by using
nanohybrid and micro filled composite was to assess if it
would eliminate or decrease microleakage in this in vitro
study.

METHODS

After Institutional Ethical Committee approval, the study was
performed in Department of Conservative dentistry and
Endodontics SPDC, Wardha. The duration of study was six
months. In this study 30 freshly extracted (n= 15 for each
group) mandibular molar teeth were used. The samples
selected were free from cracks and caries. The teeth excluded
were teeth with root resorption, teeth with any fracture line,
endodontically treated teeth. The samples were kept in
distilled water during the period between extraction and the
onset of the experiment. All 30 teeth were cleaned with an
ultrasonic scaler. No. 245 carbide bur (SS White) was used to
prepare thirty standardized Class I cavities on each tooth
with a high-speed handpiece (NSK). The final preparations
dimensions: Depth of the cavity preparation was 0.5 mm into
the dentin. Etchant (37% phosphoric acid - prime dental
etching gel) was applied to the cavity for 15 seconds and
washed with water followed by air-drying. Bonding agent
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(3M ESPE, Adper, Single bond adhesive) was applied and
light-curing (woodpecker) was done for 20 seconds. The
teeth were randomly distributed in two groups of 15 each
based on composite used for restoration using the oblique
incremental technique.

Group 1: Subjected to nanohybrid composite resin material
(Tetric-N -Ceram, Ivoclar Vivadent). In this nanohybrid resin
was used to restore the samples obliquely such that it
contacted the buccal and lingual walls after which light curing
was done for 20 seconds followed by placement of successive
layers obliquely and light curing for 20 seconds.

Group 2: Subjected to micro filled composite resin material
(Heliomolar-RO). In this micro filled resin was used to restore
the samples obliquely such that it contacted the buccal and
lingual walls after which light curing was done for 20 seconds
followed by placement of successive layers obliquely and
light curing for 20 seconds.

The restorations were finished using diamond burs and
soft flex discs (Shofu). The teeth samples were stored in a 1%
Chloramine- -Hemi hydrate solution (disinfectant) for a day
and then thermocycling procedure was done in water baths
(AADI) for 500 cycles for 15 seconds each at5 +2°C & 55 £ 2
°C. Apart from 2.0 mm around the restoration the samples
were isolated with 2 layers of nail paint. After which the
samples were soaked in 2% Methylene blue for a day and
then nail paint was removed before sectioning the teeth with
a diamond disk. Sectioned specimens were analysed under a
stereomicroscope (ZEISS) at 12X magnification to score for
the degree of dye penetration. The sectioned half having
greater leakage was used for scoring and was analysed by a
scoring system of 0-4 as proposed by Santosh et al for dye
penetration depth.

Criteria

Score 0 (no penetration); Score 1 (penetration to 1/3 the
depth of the cavity); Score 2 (penetration >1/3 but not >2/3
the depth of the cavity); Score 3 (penetration >2/3 the depth
of the cavity) and Score 4 (penetration to the floor of the
cavity and involvement of dentine tubules)”(®

Statistical Analysis

Statistical analysis was performed using Chi-square test to
assess the extent of microleakage in both nano hybrid and
micro filled composite resin restoration.

RESULTS

In this study the thirty Class-I sectioned specimens were
assessed under a Stereomicroscope at 12x magnification to
score for degree of Methylene blue dye penetration by a
scoring system proposed by Santosh et al. Data analysis was
done using the Chi-square test to compare the extent of
microleakage in both groups. There was no significant
difference in the microleakage score between nanohybrid and
micro filled composite resin with P-value = 0.338 Results are
depicted in the (table 1).
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Result Table
M1croleal§age ScPre 0 1 2 3 4 Total
Composite Resin
Nanohybrid Composite 8 5 2 0 0 15
Microfilled Composite 4 5 3 2 1 15
Total 12 10 5 2 1 30

Table 1. Micro Leakage Score of both the Composite Resin Groups

DISCUSSION

As the instrument is withdrawn from the cavity traditional
composite tend to be pulled away and does not offer any
resistance to placement forces as they tend to be sticky. This
leads to incomplete adaptation of materials resulting in
incomplete marginal sealing.[®] There is a higher chance of
contraction of restoration with less volume of filler material
and higher volumetric contraction away from the tooth
surface.l’l On adding fillers into conventional composites
packable composites have been developed to counter these
problems which are better having reduced wear, more curing
depth and higher packability. Through increased filler loading
reduced polymerization shrinkage is achieved and it offers
significantly decreased marginal leakage.l3] In this study
nanohybrid and micro filled composite resin are used as they
are routinely used in the dental practice due to its advantages
like nanohybrid composite contain nanometer particles
0.005-0.01 nm combined with more conventional filler
technology. Nano exhibits higher polishability while the
increase particle size provides strength, easy shade selection
system, fluorescence, radiopacity, translucency and also
better handling.

And in micro filled composite the filler are amorphous
silica particles of 0.04 mm average diameter with such small
filler particles they are translucent and highly aesthetic but
high filler loading is difficult to achieve. The success of cavity
restored with resin composite material depends on the close
adhesion of restorative material with cavity prepared.(
Composite undergoes shrinkage during polymerization due
to polymerization of monomers. The place where
polymerization shrinkage is more the composite adhering to
tooth creates a gap which results in microleakage formation.
A pathway for bacteria, ions and oral fluids is created due to
microleakage that can cause marginal discoloration.[8] Some
restorative aspects are considered for excellent adhesive
properties for bonded restorations.[59] It was stated that in
better adaptation of composites the geometric cavity
configuration has a major role. Many techniques have been
suggested that potentially resists shrinkage of composite like
soft curing, application of a liner, various cavity designs,
incremental technique, application of self-cure resin before
the application of first increment, increase the content of
filler.[10] Class I cavity preparation has increased C factor ratio
which results in increased polymerization contraction and
hence was used for this study.l2] To reduce polymerization
contraction with increased C-factors incremental application
is used.[11]

In this study composite was restored using oblique/Z-
technique. In this technique composite resin is placed in 2
mm increments such that it contacts bottom and wall of
cavity prepared which shows improved results in depth of
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cure, strength and its density. As a result, there was reduced
polymerization stress.[25] Different studies have shown better
adaptation with the use of oblique incremental technique.
[511-18] For the temperature change taking place in the oral
cavity Thermocycling was done in this study by continuous
high and low-temperature exposure to test the adhesion of
the restoration.[12]

In laboratory experiments, thermocycling is often
employed however due to changes in dentin surface after
extraction and loss of dentin fluid along with changes induced
by routine drinking and eating results may vary with in vivo
and in vitro cases.[1920] Roulet et al. introduced using dye
solutions and qualitatively analyse in vitro microleakage
assessments.[2l Dye penetration method is commonly used
and therefore has been applied in this study to test
microleakage.[21.22] Methylene blue has been used as it has
more penetration and less molecule size (0.5-0.7 mm).[2l
From the study, microleakage among micro filled and
nanohybrid, are not significantly different (p-value = 0.338).
This was possibly caused by a high C-factor ratio in Class 1
cavity forms. Both groups show microleakage, however,
nanohybrid composite resin shows less microleakage when
compared to micro filled composite resin.

Limitations

Results may differ from in-vivo studies due to the presence of
dissimilar conditions. Occlusal stress due to cyclic loading can
result in microleakage and failure of restoration.

CONCLUSIONS

None of these composites showed complete sealing of the
cavity in terms of leakage scores. However, the use of
nanohybrid composite resin showed overall less
microleakage when compared with the micro filled composite
resin group.
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