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Abstract
Objectiv

canal 1rrigat flexural

strength of andibular re used in
this study. Eac e dentin bar ( ith 7 mm in
length). All d immersed
in 5% NaOCl; conate (CHX);

and group 5, in S dentin bar was
subjected to a three-pgix strength. Data were
analyzed using o icance. Results:
All 1rrigation sol . XY I theigreatest effect on
dentin mechanical properties * ) . In contrast, 0.2% CHX

generated the least influence @ 1l prc * % e greatest flexural strength
(189.85 + 6.44). Conclusion: RO0t ¢z ) 1101 § piicCt on tlexural strength of dentin.

Chlorhexidine gluconate demonstrates the be nce 1t has a slight effect on dentin mechanical
properties, particularly flexural strength.

Keywords: Irrigation solution, dentin mechanical properties, flexural strength

Introduction considered to be the main reasons associated
Itis generally believed that endodontic treatments ~ with increased weakness and brittleness of
render teeth weaker than normal vital teeth. The  pulpless teeth !. Cleaning is necessitated during
reduction in tooth structure and the effect of root canal treatment to remove all contents of

dehydration on dentinal tubules are widely the root canal system before and during shaping.
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Successtul cleaning entails the use of instruments
to physically remove substances, irrigating
systems to flush loosened materials away, and

. chemicals to dissolve contents from maccessible

regions. Irrigation 1s presently the bests

for the removal of tissus
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irrigant, since it does %
1S not effective against Enteroee
and has been shown to be toxic particularly at
high concentration*”. Studies have revealed that
lower concentrations of NaOCl are effective in
cleaning and disinfecting root canal system. It
would thus be prudent to select a suitable

concentration which has minimal effects on the

mechanical properties of the tooth whilst

134

...l

achieving the desired debridement effect °.
Chelating agents such as EDTA have been tﬁe
irrigant of choice to demineralize dentin and aid
in the removal of the inorganic component of the
mear layer; however it has no antibacterial
s the ability to erode the dentin”’.

a3 been recommended as a root
iany studies have
m antimicrobial
grade toxicity.

0e to dissolve

naterrs em S,

O g aile

during irrigation “ntin is exposed

in consists of

nents, exposure of

n may alter its
ot dentin, such as flexural
part of the tooth
f dentin, any change in the
properties of dentin after irrigation is
likely to have an impact on the overall strength
of the tooth™'°. However, the alterations of dentin
mechanical properties have not been studied
extensively. The purpose of this study was to
investigate the effect of a variety of root canal

irrigation solutions on flexural strength of dentin.
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Materials and Methods and thickness of dentin bars were measured using
Fifty intaét, extracted human mandibularthird ~ electronic calipers (Mitutoyo, Japan), and then

molars were used in this study. Afterremovalof  the specimens were positioned on two points to

calculus and soft-tissue debris, the teeth were ~ create a 5S-mm test span with the cross-head

stored in saline solution. Dentin bars werg ed in this span (Figure 1). The load requjréd
prepared using diamond cutting (E : Spe@nens was recorded and
The mode of

: l v * lncomplete

ated from

Swiss). Thisresulted in 1
at least 7 mm in length.
All dentin bar
groupsof 10e
as follows: grot
in30mlof 5
group 2, in 30 NaOCl (Alfa 12,

Indonesia); V ml of 15§ [‘\

(Largal Ultra, adfoup 4,in 30 m

1, 251a);

2 X Widt 4 SS2
- statisticMsing
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y multiple

CHX (Bisco, U
saline solution (Otsuk

orformed at
as control. Each ¢rvour

irigation solution for2hoursv @

At the completion of the treatment, all'ag
bars were rinsed with copious amounts of water, The means and standard deviations of flexural
dried and tested immediately. The specimens  strength of all irrigation solution groups are listed
~ were tested for flexural strength on a three-point ~ in Table 1. Compared to the control group, all
bend testing apparatus using MTS Universal irrigation solutions (5% NaOCl, 2.5% NaOCl,
Testing Machine (Type AMU-5-DE, Tokyo 15% EDTA and 0.2% CHX) significantly
Testing Machine, MFG, Co., LT, Tokyo, Japan) - decreased the flexural strength of dentin (p<0.05) .
at a cross-head speed of 1 mm/min. The width and 15% EDTA caused the lowest{l flexural .
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strength of dentin, whereas urigationusing 0.2%  is required for the cohesive bonds within dentin
CHX produced the greatest flexural strength. to fail °. It was also revealed that 0.2% CHX

While, Tukey multiple comparison test caused the less decrease flexural strength

demonstrated that a statistically significant compared to other treated irrigant solutions.

differences were found betweeng ;
Discussig \ : ' . are the major inorganic
The pc g TCCtSIOFTIT1gant so\kioffolithy 2l d tissue. It has been

| agents caused

Dentin composition has been described

solutions (p<0.05) gganic and 1norganic components.
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171 2@t tions tested 1A X
the fle O ,,,_ - o the aiu‘ of EDTA toremove smear
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clinicall$s tion caused alteration
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Tabel 1. The means and standard deviations (Mean £ SD) of the flexural strength of dentin for each
irrigation solution (in MPa)

[rrigasi solution N Flexural Strength
(X+SD
5% NaOCl 10 135.72 +£7.83
2.5% NaOCl 10 168.17 £ 8.09
15% EDTA 10 100.64 +7.23
0.2% CHX 10 189.85 £ 6.44
Saline (control) 10 200.04 + 8.66
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Table 2. Statistical analysis using One way ANOVA on flexural strength of dentin

Source of variation df SS MS F P-value
Between groups + 66680.2 16670 282.23 0.000
Within groups 45 2657.9 59.1

Total

Ca/P ratio, resulti ormal bone '2. This

8

strength of dent in mechanical
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chemical wman de : 1* W N Q s 7% NaOCl a ched and
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range of flexural g | niaal e ) he change in
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used root canal irrigants, mM

flexural strength of dentin after 2-hour expG

DCC xplained by the

1Xx within the dentin ®.

O

1 Nere has been much controversy over the

thereby possibly contributing to the weakening  concentration of NaOCI used in root canal
of root canal-treated teeth. A 2-hour exposure  treatment. The result of this study demonstrated
time was chosen for the maximum time atooth  that the higher concentration of NaOCl would
would be exposed to an irrigant for multi-visit  have greater effect on the properties of dentin.
endodontic treatment °. Previous study This is most likely because of the proteolytic

demonstrated that a decrease in flexural strength ~ action of concentrated NaOCl on the collagen
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matrix of dentin . Even though the higher mechanical properties of dentin, such as flexural
concentration has the greater effect in removing strength. However, several factors in employing
the organic and inorganic materials, the effect on irrigation solutions also need to be considered in

dentin structure also the highest. Therefore, ithas  related to cause the brittleness of teeth, such as

been recommended that only minimal ¢ the length of exposure to root canal dentin, the

time to high concentratiofilof N& should : 611, and the pH of irrigation solutions

used to diminis o/

solutions
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Or access cavity preparation, and the effect of

by distilled or tap

The reduction in tooth s

root canal treatment are considered to be the

factors that may predispose to fracture in

' _ Figure 2. A load was compressed on dentin bars until
endodontically treated teeth . Therefore, if fracture

encountered clinically, endodontists need to be
selective and cautious in using root canal irri gation

solution, particularly those which can alter the
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