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ABSTRACT

Mineral trioxide aggregate (MTA) was introduced in the field of endodontics as
a root-end filling material. MTA was mixed with distilled water according to the manufacturer ’s
instructions. Recent study has demonstrated that MTA has better antibacterial properties when
mixed with 0.12% chlorhexidine gluconate (CHX) instead of water. CHX can be suitably mixed
with MTA instead of water when MTA is used as a retrofilling material, provided that its sealing
ability is confirmed. Nonetheless, there is no information available to evaluate the sealing ability
of white mineral trioxide aggregate (WMTA) mixed with 0.12%, 2% CHX and distilled water by
using bacterial leakage model. This in vitro study used bacterial leakage system to compare the
sealing ability of WMTA mixed with 0.12%, 2% CHX and distilled water when used as root-end
filling materials. The materials were tested in a dual chamber model in which a root segment
connects the upper (delivery) chamber and the lower (receiving) chamber. Thirty-six single-
rooted, extracted, human teeth were cleaned and shaped to size 35 taper .06 with ProFile rotary
instruments. The apical 3 mm of each root was resected, and 3-mm deep root-end cavity
preparations were made. The teeth were randomly divided into 3 experimental groups, each
containing 10 teeth, and 2 negative and positive control groups, each containing 3 teeth. Root-end
preparations in Group 1- filled with WMTA mixed with distilled water; Group 2- filled with
WMTA mixed with 0.12% CHX; Group 3- filled with WMTA mixed with 2% CHX. Three root-
end cavities were filled with WMTA mixed with distilled water and covered with two layers of
nail polish acted as negative control. Another three root-end cavities were left open and served as
positive controls. The apical 3-4 mm of the roots were immersed in BHI culture medium within
receiving chamber. The coronal access of each specimen was inoculated with Enterococcus

faecalis (ATCC 29212). Positive growth over thirty days was demonstrated by turbidity of the



BHI culture medium. The number of days required for the test bacteria to penetrate various root-
end filling materials was determined. All positive controls leaked within 24 h; none of the
negative controls leaked. The results indicated that there were no significant differences between
the three root-end filling materials against penetration of Enterococcus faecalis (P>0.05, Kaplan-
Meier and log-rank test). Within the limitations of this study, it can be concluded that, WMTA
mixed with distilled water, 0.12% and 2% CHX did not have the difference in the leakage of

Enterococcus faecalis.
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Censored
Group

Total N | N of Events N Percent
MTA+H,0 10 1 9 90.0 %
MTA+0.12%CHX 10 3 7 70.0 %
MTA+2%CHX 10 2 8 80.0 %

Negative 3 3 0 0%

Positive 3 3 0 0%
Overall 36 12 24 66.7 %

A ) v Ao <3 3 =R Aa K 1 1
ATNN 2 ﬂ?ﬂﬁﬂ?ﬂﬂﬁﬁlﬂ@llﬁﬂﬂ?ii’l“ﬁﬂsll’t’NLL‘Uﬂﬂlﬁﬂﬂﬂﬂﬁ?ﬂﬁ']ﬂiﬂﬂiju@']ﬂ"]

Cumulative
Proportion

Surviving at the

Time N of N of
Std. Cumulative | Remaining

Group Time Status Estimate Error Events Cases
MTA+H,0 | 1 22 completed 0.900 0.095 1 9
2 30 censored - - 1 8
3 30 censored - - 1 7
4 30 censored - - 1 6
5 30 censored - - 1 5
6 30 censored - - 1 4




A13197 2 (99)

7 30 censored - -

8 30 censored - -

9 30 censored - -

10 30 censored - -
MTA+ 1 20 completed 0.900 0.095

0.12%CHX | 2 24 completed - -
3 24 completed 0.700 0.145

4 30 censored - -

5 30 censored - -

6 30 censored - -

7 30 censored - -

8 30 censored - -

9 30 censored - -

10 30 censored - -

MTA+ 1 22 completed - -
2 22 completed 0.800 0.126

2%CHX

3 30 censored - -

4 30 censored - -

5 30 censored - -

6 30 censored - -

7 30 censored - -

8 30 censored - -

9 30 censored - -

10| 30 censored - -

Negative 1 30 completed - -

2 30 completed - -

3 30 completed - -

Positive 1 1 completed - -




A13197 2 (99)

completed

completed

A a 4 1 1 1 9 and 4
AT NN 3 NMTAATIECHANUUANANITSHINNQUAIYITADN -LLTIA

Chi-Square

df

Sig.

Log Rank (Mantel-Cox)

1.159

0.560




