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ABSTRACT

The bond strength of ActiV GP and gutta-percha/AH Plus after
using 2% CHX as final rinse was evaluated in this study. Accor-
ding to the final irrigation regimen forty roots were divided into
two groups (n = 20) randomly: Group 1—5 ml of 17% EDTA;
Group 2—5 ml of 17% EDTA followed by 5 ml of 2% chlorhexi-
dine gluconate (CHX). Based on the obturation system the two
groups were further subdivided into two subgroups (n = 10). The
roots were horizontally sectioned from the coronal and midthird
sections for measuring the push-out bond strength. CHX/AH
Plus (2.795 + 0.42 MPa) and EDTA/ActiV GP (1.489 + 0.117
MPa) recorded the highest and lowest mean bond strength
values respectively. It was concluded that when 2% CHX was
used as a final irrigation rinse the bond strength of both gutta-
percha/AH Plus and ActiV GP obturation system improved
significantly.
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INTRODUCTION

Successful endodontic therapy aims at not only complete
deb-ridment of the root canal system, but also three-dimen-
sional obturation of the canal space.' Mechanical instrumen-
tation results in smear layer formation that plugs the dentinal
tubules, which has to be removed to obtain a better seal. The
potential advantage of using EDTA and NaOCl alternatively
has been substantiated, but their combination lacks the
antimicrobial capacity and substantivity.>* This resulted in
introduction of CHX as an alternative irrigating solution to
NaOCL which has antimicrobial action, substantivity and
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less tissue toxicity.* The property of CHX being a cationic
bisbiguanide seems to act by adsorbing onto the cell wall of
microorganism resulting in leakage of intercellular compo-
nents. At lower concentrations it has bacteriostatic and at
high concentrations it has bactericidal effects and also has
been reported to have a substantivity of 8 to 12 weeks due
to its ability to bind to hydroxyapatite crystals.>¢

Among the required physical properties of filling materials,
adhesion was found to be a desirable property in root canal
cements.’” To achieve complete seal, the root canal filling
materials should adhere to the dentinal walls and prevent the
seepage of fluids in between filling and canal walls.® AH Plus
has been slowly replacing the other contemporary sealer due
to its desirable physical properties, reduced solubility, apical
sealability, improved micro retention to root dentin and bio-
compatibility.’

ActiV GP Precision obturation (Brasseler USA), being
anew glass ionomer based material, where the gutta-percha
is impregnated and surface coated with glass ionomer
particles. The efficiency of the binding of ActiV GP as core
material to the intraradicular dentin will be enhanced by the
use of GIC sealer.!®'! Even though earlier studies on the
bonding and adaptation of ActiV GP to root canal dentin is
available but the effect of 2% CHX on the sealer-dentin bond
strength when using ActiV GP obturation system is limited.
Therefore, the aim of the study was to assess the effect of
2% CHX on the bond strength of gutta-percha/AH Plus and
ActiV GP obturation system.

MATERIALS AND METHODS

Forty recently extracted human single-rooted teeth were
used in this study. The selected teeth were cleaned and
stored in distilled water. The teeth were decoronated into
approximately 16 mm long root segments using high speed
carbide bur. Canal patency followed by working length
was established by inserting #15 K-file (Mani). The root
canals were instrumented using K3 nickel-titanium rotary
instruments (Sybron Endo) and was enlarged to size 40 K3
0.06 taper till the working length and irrigated using 5 ml
of 3% sodium hypochlorite between each file.

Two groups (n = 20) were made from specimens
following instrumentation based on the final irrigation
regimen: Group A—5 ml of 17% EDTA (INSTA); Group B,
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5 ml 17% EDTA followed by 5 ml of 2% CHX. Paper
points was used to dry the canals; the groups were further
subdivided into two subgroups based on the Obturating
Systems.

Group A final irrigation with 17% EDTA (n = 20)

. v

Al (GP + AH Plus sealer) AZ (actiV GP + GIC sealer)
{n=10) {n=10)

Group B Final irrigation with 17% EDTA
followed by 2% CHX (n = 20)

. .
B1 (GP + AH Plus sealer) B2 (ActiV GP + GIC sealer)
(n=10) (n=10)

In the first subgroup (A1 and B1), the root canals were
obturated using thermoplasticized gutta-percha and AH Plus
sealer (Dentsply). Both canal and master cone #40/0.06 was
coated with sealer and inserted up to the working length.
Gutta-percha was condensed within 5 mm from the working
length using fine medium System B plugger. Coronal and
middle third of the canals were then back filled with thermo-
plasticized obturation technique using Elements obturation
system (Sybron Endo).

In other subgroup (A2 and B2) canal and master cone,
#40 size 0.06 taper ActiV GP was coated with sealer (Glass
ionomer based) and inserted to determined length and excess
was sheared using System B plugger.

To ensure complete setting of the sealers, specimens were
stored in 100% humidity for 48 hours. They were coded and
embedded in an autopolymerizing acrylic resin followed by
which three horizontal sections of 2 mm thickness were made
from coronal and middle third using hard tissue microtome
resulting in 30 horizontal sections per subgroup.

Fig. 1: Measurement of pushout bond strength using Instron
Universal Testing Machine

The slices were kept moist in a container filled with
saline and the order of slices (from coronal to apical) as well
as each slice’s apical side was identified by coding them
with the help of a marker. Each slice was then positioned
under Zeiss Stereomicroscope where the diameter of each
obturation site was measured and pictures of both sides of
each slice were taken with digital camera (Olympus 5010)
with the help of Image Proplus Software.

The specimens were attached to a support jig of the
Instron Universal Testing Machine (Zeiss 500) with the
apical end facing the load cell and coronal facing the support
jig. The punch was affixed to the crosshead to contact the
apical part of the specimen in Figure 1. Compressive load
was applied at a crosshead speed of 1 mm per min until
the extrusion of the obturation from the specimen, this
was manifested by a sudden drop along load deflection on
a graph, the highest point in the graph was measured as
maximum compressive load for that sample.

Push-out bond strength (MPa) =
Maximum load (N)
Adhesion area of root canal filling (mm?)

Statistical analysis was done by using student ‘t’ test.

RESULTS

The mean values recorded for different groups are presented
in Figure 2 and for different subgroups in Figure 3. Group B
(CHX) recorded better bond strength between the two groups
and the highest mean bond strength (2.795 + 0.422 MPa)
was recorded for subgroup B1 (CHX/AH Plus and lowest
(1.489 +0.117 MPa) was recorded for subgroup A2 (EDTA/
Activ GP). The remaining two subgroups yielded inter-
mediate values of bond strength, i.e. 1.892 +0.113 MPa for
subgroup A1 (EDTA/AH Plus) and 2.278 + 0.164 MPa for
subgroup B2 (CHX/Activ GP) respectively.
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Fig. 2: The comparison of mean bond strength between
groups A and B
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Fig. 3: Mean values recorded for different subgroups

DISCUSSION

Alteration in the chemical and structural composition of
dentin caused by using different irrigation regimens results
in altered permeability and solubility characteristics.'>!?

These properties affect the bonding of materials to the
dentin surface.'* The clinical longevity of endodontically
treated tooth depends on the effective adhesion of the obtu-
rating material to the dentin.

In the present study, it was found that the irrigation
regimens influences the bond strength of the tested obtura-
tion systems. The group in which CHX was used as a final
irrigation rinse yielded better bond strength compared to
EDTA group, this is in agreement with the studies done by
Ahmed et al.'® The higher bond strength obtained with CHX
group for both the obturation systems could be attributed to
various factors. CHX gets adsorbed into the root dentin and
released as long as 48 to 72 hours after irrigation; this could
have favored resin infiltration into dentinal tubules and have
a positive effect on the bond strength.’ Presence of certain
oil based components in AH Plus may prevent the complete
wetting of root canal wall, resulting in poor adaptation of the
material to the canal wall. Presence of surfactant in the CHX
irrigant nullifies the effect of these components but increases
the dentin surface energy and hence its wettability. This
property is required for the adhesion of hydrophilic materials
like ActiV GP to the tooth.!> Other reason for this could
be that CHX enhances the cationic charging of the dentin
surface, thus increasing the reaction of polycarboxylic group
of the glass ionomer. In addition, the chemical adhesion
of the ActiV GP (a diffusion-based adhesion) is due to the
ion exchange property between the glass-ionomer and the
tooth surface.'®!’

When subgroup A1 (EDTA/AH Plus) and A2 (EDTA/
ActiV GP) obturation systems were compared with regards
to EDTA as a final rinse there was no statistically significant

difference between the subgroups. However, subgroup Al
(EDTA/AH Plus) yielded better bond strength in comparison
to subgroup A2 (EDTA with ActiV GP) which is in agree-
ment with study done by Sly et al.'®* EDTA decreases the
wetting ability of dentin (i.e. reduced surface energy). There-
fore, suitable dentin substrate like resinous AH Plus could
be provided for the adhesion of hydrophobic materials.!**
On the contrary, such decreased wetting ability of dentin
surface treated with 17% EDTA may have prohibited the
adhesion of hydrophilic materials like ActiV GP.

EDTA is a powerful anti-oxidant via redox reaction, it
allows free radical polymerization without premature chain
termination and allows complete polymerization of resins
and enhances the resin sealer-dentin bond strength.>! The
property of EDTA in removing smear layer and allowing
resin infiltration into the open dentinal tubules results in
micromechanical retention.

When bond strength of two different obturation systems
in group B were compared, subgroup B1 yielded better
bond strength which may be due to the synthetic protease
inhibition by CHX which results in better wettability,
penetration and also provides a suitable substrate for

resin adhesion.?%%

CONCLUSION

Within the limitations of the study, it could be concluded
that: (1) The use of 2% CHX as a final rinse following 17%
EDTA significantly improved the bond strength of both
gutta-percha/AH Plus and ActiV GP obturation system,
(2) When bond strength of gutta-percha/AH Plus and ActiV
GP obturation system were compared, gutta-percha/AH Plus
recorded the highest mean bond strength amongst the two
obturation systems.
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