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ABSTRACT

Aim: To estimate the stature of an individual using both clinical and radiological methods and to evaluate the most
accurate method in estimating stature of an individual.

Materials & Method: 36 human canines were extracted and decoronated to achieve a 15 mm root length and were
assigned to 4 groups randomly. All teeth were instrumented using the step-back technique and 2.5% sodium
hypochlorite was used as an irrigation solution in this protocol.

The groups were organized to have 18 teeth for each sealer, half of which belonged to the group of moistened teeth and
the other half to the group of the dried teeth. In this study, AH-plus and AH26 (Dentsply/Middle East and Africa) were
used as two common resin sealers.

To evaluate the microleakage, the bacterial evaluation system was used. The roots were placed in 36 end-removed
micropipettes, sealed and strelized with ethylene oxide gas.

One ml of the solution containing E. faecalis (ATCC 29212) (the most prevalent and strongest bacteria in endodontics
with the minimal size) was injected from the upper part of the system every three days for 90 days and microleakage
was evaluated daily by observing turbidity in the BHI solution.

Results: The results showed microleakage in all the samples over 40 days and the survival test analysis demonstrated
different times of microleakage in the groups. The longest mean time of microleakage was related to group 2 (AH26
dry) and the shortest mean time was related to group 3 (AH-plus wet).

Conclusion: The results of this experimental study showed that among the four groups of the study, the highest
resistance to microleakage belonged to group 2 (AH26 dry) and the least resistance belonged to group 3 (AH-plus wet).
This difference in resistance was not significant between other grou.
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out of sight of the operator, interfering with the sealing
ability of the sealers.5’

Introduction

The main goal of root canal therapy (RCT) is to save the
tooth and its function in the oral cavity. Root canal
treatment is achieved through caries removal, access cavity
preparation, debridement, shaping and obturation. The
process would be completed by appropriate coronal
restoration.

In this situation, retreatment may not be practical;
therefore, complete elimination of moisture from the root
canal would not be possible.®

However, the question is whether this negligible amount of
moisture can affect the sealing ability or not.!

One critical factor is to seal the canal perfectly to prevent
microleakage or any other harmful chemicals from passing
through. To achieve this goal, sealers should be used.’

Some experiments have shown that moisture leads to less
microleakage, which also depends on the sealer type,
irrigants and irrigation methods.”*°

One of the most common sealers used in endodontists is
resin sealers which have been used for many years. The
sealing ability of these sealers has been compared in
different studies so far. However, the interaction between
these resin sealers and dentin in the presence of moisture
has not been evaluated properly.

Some other studies have claimed, based on the amount of
dye penetration, that the side effects of the remaining
moisture in the root canal occur only when the sealer is
i11itiaﬂ};7placed. with no effect on the sealing ability over
time.

In addition, according to some in vitro analyses, there have

been no significant differences in microleakage between
. 13

moistened root canals and the dry ones.

In order to decrease microleakage, a sealer needs to
penetrate into the dentinal tubules. What is important about
resin sealers is that they form a hybrid layer by being
bonded to the demineralized dentin. Now here, the moisture
left in dentin is a source of concern. **

Given all these contradictory documents mentioned above,
the point is to determine what the real influence of moisture
is on the microleakage of obturated root canals, using resin

The root canal is ready to be filled when it is completely sealers, 1820

debrided and dried. However, in some cases in spite of all

our efforts. there would be some moist left in the root
canal. This might be the result of delayed bleeding,
interstitial fluid or irrigation solution remnants, particularly
sodium hypochlorite.’ These all have definitely happened

The aim of this study was to assess the effect of moisture
on two resin sealers, AH-plus and AH26, in obturated root
canals.
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Materials & Method

In this experimental study. 36 human canines extracted
within one month were used. Initially, the teeth were
debrided and all the calculi and remaining PDL tissues
were removed. The samples were kept in normal saline
solution at 25°C. The teeth were assigned to 4 groups
(n=9). The tooth crowns were removed at CEJ using a
water-cooled low-speed diamond disk to achieve a 15-mm
root length.

Following apical patency verification using a #10 K-file,
the teeth were instrumented using the step-back technique
and shaped to file #80, establishing a #40 master apical
cone for all the samples. In this protocol, 2.5% sodium
hypochlorite was used as an irrigation solution.

The smear layer was removed by irrigating the root canals
with 5.25% hypochlorite for 1 minute and then 17% EDTA
for 1 minute and preferably normal saline in between, to
prevent any unpredictable interaction.

The groups were organized to have 18 teeth for each sealer,
half of which belonged to the group of moistened teeth and
the other half to the group of the dried teeth. In this study,
AH-plus and AH26 (Dentsply/Middle East and Africa)
were used as two common resin sealers.

To prepare the dry group. the canals were flushed with
normal saline solution to remove the smear layer after
being irrigated by 25% NaOCI and 17% EDTA and after
that, dried by using paper points with similar size and
length as the master apical file until the moisture was
eliminated thoroughly.

In the moistened group, however, the canals were not dried
completely after irrigation with NaOCl, as only the
moisture of the pulp chamber and the coronal two-thirds of
the canal would be displaced using a paper point with
greater size than the master apical file.

Next, in each group, the sealers were mixed according to
manufacturers’ instructions and inserted into the root canals
coating all the walls by a spreader with the size and length
of the master apical cone.

The root canals were filled and obturated using Dia-Dent
(Korea) gutta-percha cones, applying cold lateral
condensation.

After radiography procedure to make sure of proper
obturation, the teeth were incubated at 37°C and 100%
humidity for 7 days for the sealers to set.**!

Bacterial microleakage evaluation

The bacterial microleakage evaluation system in this study
was the same as the system used in a study by Lima et al.”>
%6 The roots were placed in 36 end-removed micropipettes
and the interface between the teeth and micropipettes was
sealed with two layers of cyanoacrylate glue and one layer
of varnish.

Before mounting the roots, except for the coronal two mm
and the apical two mm, the rest of the root surfaces were

covered with two layers of nail polish to eliminate the
effect of lateral canals. Then. to sterilize the system with
ethylene oxide gas, it was transferred to anti-serum vials for
24 hours.”’

To make sure of the sterilization procedure, the system was
transferred to anti-serum vials containing 10 mL of BHI
(brain heart infusion) (Merck, Darmstadt, Germany) under
aseptic conditions. The samples were kept in an incubator
for 3 days. In case of any turbidity which indicated the
presence of bacteria, the sample was retrieved and replaced.
One mL of the solution containing E. faecalis (ATCC
29212) (the most prevalent and strongest bacteria in
endodontics with the minimal size) was injected from the
upper part of the system every three days and microleakage
was evaluated daily by observing turbidity in the BHI
solution.

The samples were checked daily for 90 days and the ones
with microleakage were recorded and excluded from the
study.

Data collected from the two resin sealers in dry and
moistened groups were analyzed with survival test

(p<0.05).%%
Results

The results of the present study showed microleakage in all
the samples of the four different groups over 40 days.

The survival test analysis demonstrated different times of
microleakage in the groups as displayed in Table 1 and
Diagram 1.
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Table 1. Means and medians for survival time

Diagram 1: Mean time-leak of the 4 groups
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According to the Table, the longest mean time of
microleakage was related to group 2 (AH26 dry) and the
shortest mean time was related to group 3 (AH-plus wet).

The main point of this study was that there was a
significant difference between groups 2 (AH26 dry) and 3
(AH-plus wet), with no significant differences between the
other groups. [Table 2]

AH26 wet AH26 dry AH-plus wet | AH-plus dry
Croow | omi- [ | o0 | | O || On |
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Table 2. Pair-wise comparisons

As indicated in Diagram 2 (survival functions), over a
period of 40 days, the four groups showed microleakage in
the following succession:

1) (AH-plus wet)
2) (AH26 wet)
3) (AH-plus dry)

4) (AH26 dry)
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Diagram?: Cum survival over time-leak.

In this diagram, we can also inspect that the most resistant
group to micro-leakage is the group (AH26 dry) and the
least resistance relates to the group (AH-plus wet).

Discussion

Root canal therapy success depends on the presence of the
microorganisms in the root canal. This presence might be
the result of microleakage or microleakage might intensify
the activity of residual bacteria. E. faecalis is the most
common reason for root canal therapy failure because of its
strength, small size and ability to grow independently from
other microorganisms. Therefore, in this study we used E.

faecalis (ATCC 29212) which penetrated into all the
samples over 40 days. Therefore, it is too difficult to
achieve an impermeable three-dimensional seal.

One of the potential factors affecting microleakage is the
presence of moisture in the root canal. This moisture might
be due to remaining irrigants, interstitial fluid or delayed
bleeding out of the sight of the operator.

The results of this study showed no significant difference
between the two sealer types in the moist and dry groups.
Although the dry group was somewhat more resistant to
microleakage, this result is consistent with the results of
previous experimental studies.’*'>!" The reason for this
similarity might be the sealer type because resin sealers are
able to bond to the root canal walls without being affected
by a slight amount of moisture.

The only significant difference found in this study was
between groups 2 (AH26 dry) and 3 (AH-plus wet).
Consequently, it would be inferred that AH26 sealer is
more resistant to microleakage than AH-plus sealer. The
cause of this diversity might be differences in study
methods or sample sizes.

In spite of the absence of any significant difference
between these two types of resin sealers in dry and moist
environments in this study, it is recommended that another
similar study be undertaken with different microleakage
evaluation method like fluid infiltration technique.

In this study, since microleakage occurred in all the
samples, the main variable was the time of microleakage in
the groups, which was analyzed with survival test (p<0.05).

Evaluation of the effect of moisture on microleakage with
the use of normal saline as a moisturizing agent was one of
the limitations of this study because other moisturizing
agents might affect microleakage such as irrigants and
interstitial fluid or blood.

Conclusion

The results of this experimental study showed that among
the four groups of the study. the highest resistance to
microleakage belonged to group 2 (AH26 dry) and the least
resistance belonged to group 3 (AH-plus wet). This
difference in resistance was not significant between other

groups.
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