University of Mosul
College of Dentistry

Cuspal Deflection and Internal Adaptation in MOD
molars Restored with Bulk-fill versus Layered Resin
Composite Restorations (A comparative in vitro study)

A Thesis Submitted by
Dahlia Mowafaq Mohammed
To
The Council of College of Dentistry
University of Mosul
as a Partial Fulfillment of the Requirements
for the Degree of Master of science in
Conservative Dentistry
Supervised by
Asst. Prof. Dr. Sawsan Hameed Ahmed

2022 A.D. 1444 A. H.




Hhitrass H/

Abstract

Aims of the study:

The purpose of the study is to evaluate and compare the effect of
application techniques (incremental versus bulk-fill) on the cuspal
deflection and the total internal adaptation. To evaluate and compare the
effect of artificial aging on the AgNO3 penetration volume and total
internal adaptation of bulk-fill composite materials (high and low viscosity)
and the conventional composite resin materials.

Materials and Methods:

In this in vitro experimental study, totally, one hundred and two
extracted sound human third molars were collected and standardized large-
slot (MOD) cavities were prepared without proximal boxes. Thirty prepared
teeth were selected randomly for strain measurements and distributed into
three experimental groups according to the type of composite resin
materials conventional composite resin Filtek Z350XT (was used as a
control group), low stress bulk-fill composites resin (SDR surefil Plus and
Tetric EvoCeram Bulk Fill)(n=10). Then each group was subdivided into
two equal subgroups according to filling technique (n=5): incremental and
bulk-fill technique. Strain gauges bonded to the buccal and lingual cusps
recorded the cuspal deflection during restorations. The final strain values
were measured and the collected data were subjected to paired samples z-
test and the independent samples #-test followed by One-way (ANOVA)
test. The remaining seventy-two prepared teeth were selected for micro-
computed tomography (u-CT) evaluation and were divided into three equal
groups according to the type of composite resin materials (n=24), then each
group was subdivided into two equal subgroups according to filling
techniques (n=12), then each subgroup was divided into two equal groups
according to thermo-cycling aging (specimens were submitted to 10.000
cycles, water temperature 5-55°C, dwell time 30s and transfer time 10s
between cycles) (n=6): with-aging and without-aging groups.

The specimens immersion in 50%wv% freshly were prepared
ammoniaCal silver nitrate for 12 hours before scanned with (u-CT), the
scanning data were processed and the 3D of AgNO3 penetration volume
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and the total imperfect adaptation through the entire of the tooth-restoration
interface internally were analyzed. Paired samples #-test and the
independent samples #-test followed by One-way ANOVA test were used
for statically analyzed the collecting data. In addition, thirfy specimens,
(n=10) were also prepared for each composites resin material and used to
evaluate the elastic modulus (E£) with a universal testing machine.

Results:

The data recorded from the strain gauge measurements after
(10min) of the final occlusal layer irradiation, indicated there was a
significant effect of the application techniques (the incremental and the
bulk fill) for FiltekZ350XT, while there were no significant differences for
(Tetric EvoCeram Bulk fill ) and (SDR Surefil Plus) at (P < 0.05). The
effect of the type of composite resin indicated that there were a significant
differences between control (FiltekZ350XT) and bulk-fill composite resin
materials (Tetric EvoCeram Bulk fill and SDR Surefil Plus) for both
incremental and bulk fill application techniques at (P < 0.05). The highest
cuspal deflection was shown by (FiltekZ350XT), while the lowest was
shown by (SDR Surefil plus). In the cuspal deflection evaluation according
to cusp types regarding application techniques and the types of composite
resin materials, a significant difference for all groups, the lingual cusp
showed a higher deflection than the buccal cusp for all groups. SDR Surefil
Plus had the lowest wvalues of lingual cuspal deflection, while
(FiltekZ350XT) had the highest values of lingual cuspal deflection. For
flexural modulus, the result revealed a significant difference, the
FiltekZ350XT has the highest value (8.01GPa) while SDR Surefil Plus has
the lowest value (3.16GPa) at the significant level (P< 0.05).

The micro-computed tomography (LCT) analysis evaluated the AgNO3
penetration volume and the total imperfect internal adaptation (TIMP%) for
each composite resin material, regarding application techniques, showed
there were a significant differences between two application techniques for
each composite group.
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Regarding the type of the composite resin materials for incremental
application technique groups, there was a significant difference between
conventional and bulk-fill composites groups, (SDR Surefil Plus) showed
the lowest values, while ( FiltekZ350XT) had the highest values at (P <
0.05). For a bulk-fill application technique groups showed there was no
significant difference between bulk fill composites (SDR Surefil Plus and
Tetric EvoCeram Bulk-fill) but there was a significant difference than (
FiltekZ350XT), which has the higher values at (P <0.05).

The effect of thermo-cycling aging on the mean of AgNO3 penetration
volume there was a significant difference between groups for both
application techniques at (P < 0.05). While for the mean of the TIMP%
there was no significant difference between with aging and without aging
condition at (P <0.05).

Conclusion:

The bulk-fill showed less cuspal deflection than the conventional
composite resin materials. The incremental application technique produced
less cuspal deflection for the conventional composite resin material but does
not appear to offer any advantages for the low stress bulk-fill composite
resin. The low-viscosity SDR surefil Plus has a low elastic modulus with
an incremental application technique showed the lower total imperfect
internal adaptation, whereas for bulk-fill application technique don’t
showed any significant differences than the Tetric EvoCeram bulk-fill
composite. The thermo-cycling aging was a significant factor affecting the
measurement of AgNO3 penetration volume, although it did not affect the
total imperfect internal adaptation of the restorative material to the cavity
wall.
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