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ABSTRACT
Aim- Aim of this study was to assess the interaction between calcium hypochlorite and other commonly used
irrigants like 2% chlorhexidine 17%EDTA and 10% citric acid for precipitate formation. Materials and
methodology-Thirty single rooted tooth were selected for the study and were decoronated 1mm below the CEJ.
Working length was determined and tooth were instrumented till F3.After instrumentation samples were devided
into 3 group. In group A irrigation was done with 5 ml of CaOCL and 5 ml of 2%CHX. In group B , 5 ml of
CaOCL and 5ml of 17% EDTA and in group C 5ml of CaOCL and 10% citric acid. Samples were subjected to
stereomicroscopic evaluation for assessment of precipitate formation at coronal, middle and apical third. Data
obtained were subjected to statistical analysis. Results-Group 1 showed orange brown precipitate which is
concentrated on the coronal one third. Group 2 showed least precipitate formation among all the groups.
Conclusion-Interaction of calcium hypochlorite with chlorhexidine produced orange brown precipitate.
Significantly less precipitate formed with 17%EDTA and citric acid.
KEYWORDS: 5% Calcium hypochlorite,17%EDTA,2%Chlorhexidine, Irrigant Interaction, Precipitate.
such as flexural strength and modulous of elasticity.[2,3]
The bond strength of adhesive restorations is hampered
as a result of the loss of strength and modulus of
elasticity. As a consequence, an alternative irrigant
solution that can resolve these disadvantages while
exhibiting tissue dissolution properties comparable to
NaOCl might be desirable.

INTRODUCTION
Chemomechanical preparation plays an important role in
the success of endodontic treatment. According to recent
reports, 35 to 50% of the root canal anatomy remains
untouched
after
mechanical
instrumentation.[1]
Endodontic irrigants play an important role in
disinfection of these untouched areas which are
inaccessible to instrumentation.

Sodium hypochlorite and calcium hypochlorite are both
bleaching agents and disinfectants that belong to the
same chemical family. Calcium hypochlorite as
compared to sodium hypochlorite has a more stable pH
and more chlorine available (up to 65 percent).
According to Dutta and Saunders, an accidental
periapical extrusion of calcium hypochlorite may cause
less tissue irritation.[4] 5% calcium hypochlorite showed
similar cytotoxicity to 0.5% sodium hypochlorite and

Sodium hypochlorite continue to be one of the most
commonly used irrigant because of its tissue dissolving
and antibacterial property. However, it is recognised that
inadvertent periapical extrusion of this irrigant causes
tissue irritation, pain, and swelling. When used as an
endodontic irrigant, studies have shown that NaOCl has a
negative effect on the mechanical properties of dentin,
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was more effective than NaOCl in eliminating E. faecalis
biofilms,[5] Furthermore, it can produce calcium
hydroxide, which can increase the antibacterial efficacy.

5% Ca(OCl)2 solution was made up freshly from
granules (R & D Laboratories Ltd, Antrim, Northern
Ireland, UK) at the time of experiment.

Since no single irrigant has all of the ideal properties, it
is essential to use a combination of irrigants. to increase
antimicrobial activity and organic and inorganic tissue
dissolution. Chlorhexidine is commonly used irrigant of
bisbiguanide family known for its sustantivity.
Adjunctive use of a chelating agent like ethylenediamine tetra-acetic acid (EDTA) or citric acid (CA) has
been proposed in order to remove the smear layer created
after root canal preparation.

Teeth were divided randomly into three groups of ten
teeth each.In group 1, the specimens was irrigated with
5ml of 5% calcium hypochlorite and 5ml of 17% EDTA
followed by normal saline. In group 2, 5ml of 5%
calcium hypochlorite and 5ml of 20% citric acid
followed by normal saline. In group 3, 5ml 5% calcium
hypochlorite and 2% CHX followed by normal saline.
The canals were dried immediately with absorbent
points. The coronal opening was sealed with softened
impression compound.Finally, two longitudinal grooves
were prepared on the buccal and lingual surfaces of each
root using a diamond disc without penetration into the
canals. The roots were then split into two halves with a
chisel. One of the two parts of each split tooth was
examined under stereomicroscope at the coronal, middle,
and apical third levels. The thickness of the precipitate
formed was measured from its outer to the inner dentinal
wall at a uniplanar level using Image Analysis System.
The results were analysed using Analysis of Variance.

Till date there are no studies evaluating the interaction of
calcium hypochlorite with commonly used irrigants like
chlorhexidine,17% EDTA and citric acid. Hence the aim
of this study was to assess the interaction between
calcium hypochlorite and other commonly used irrigants
like 2% chlorhexidine,17%EDTA and 10% citric acid for
precipitate formation.
MATERIALS AND METHODS
Thirty single rooted tooth extracted for orthodontic
reasons were collected from department of oral and
maxillofacial surgery, Sri Hasanamba Dental College
And Hospital. Collection, storage, sterilization, and
handling of these extracted teeth followed according to
the Occupation Safety and Health Administration
guidelines The teeth were decoronated 1mm from CEJ to
standardize the root length. Decoronated tooth were
flared coronally using GG drills.

RESULTS
Stereomicroscopic examination of the specimens
revealed orange-brown precipitate deposited all along the
canal wall in Group 1. Group 2 and Group 3 revealed
clear precipitate. The precipitate deposition was
concentrated in the coronal and middle thirds of the
canals in Groups 1. The mean thickness of the precipitate
was maximum at the coronal and middle thirds and
minimum at the apical levels of all groups. There was
statistically significant difference in the thickness of the
precipitate formed at the coronal and middle thirds.
However, the precipitate formed at the apical third was
significantly less than the coronal and middle thirds. The
thickness of the precipitate was more in Group 1
compared to Group 2 at all the 3 levels.

The working length was established by deducting 1mm
from the length recorded when tips of #15 k files were
visible at the apical foramen. Specimens were
instrumented till F3. The root end of the prepared tooth
was inserted into the impression material and allowed to
set. This prevented extrusion of irrigant out of the apex
and allowed ease of handling during instrumentation.

Table 1: Comparison of precipitate formation at coronal third.
GROUPS
CORONAL

CH+CHX
CH+EDTA
CH+CA

N
10
10
10

Mean
1.029
0.648
0.721

Std. Deviation
0.121
0.027
0.043

p
<0.001

Table 2: Comparison of precipitate formation at middle third.

MIDDLE

N
10
10
10

CH+CHX
CH+EDTA
CH+CA

Mean
0.723
0.315
0.319

SD
0.059
0.025
0.020

p
<0.001

Table 3: Comparison of precipitate formation at coronal third.

APICAL
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CH+EDTA
CH+CA
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N
10
10
10

Mean
0.178
0.113
0.141
│

SD
0.021
0.017
0.017

p
<0.001
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can reduce microbial content within root canals, but the
difference was not statistically significant when
compared to passive ultrasonic irrigation with NaOCl.[16]

DISCUSSION
Irrigation plays vital role in the disinfection of the root
canal system. According to Zender et al an ideal irrigants
should have wide antimicrobial spectrum, dissolve
necrotic pulp tissue remnants, inactivate endotoxin,
prevent smear layer formation during instrumentation or
dissolve it once it has formed.[7] None of the available
irrigants have all of these characteristics. To achieve this
desired property, various irrigants are used sequentially
or in combination. Interactions of these irrigants could
hamper the effectiveness of root canal therapy.

Stereomicroscopy was used to determine the precipitate's
existence and differentiates it from debris. It also allows
for the most natural colour change without the need for
any surface treatment of the specimen, allowing for
precise calculation of the undisturbed precipitate. [8]
In the present study all specimens showed precipitate
along the walls of dentine. Group 1 showed orange
brown precipitate which is more concentrated on the
coronal one third.

Because of the ions that are liberated upon dissociation
and the high available chlorine content, CaOCl has the
potential to be used as a root canal irrigant with superior
antimicrobial efficacy. De Almeida et al stated in a
recent study that passive ultrasonic irrigation with CaOCl
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donate protons. CaOCl is alkaline and can accept protons
from the dicationic CHX. This proton exchange results in
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the formation of a neutral and insoluble substance,
referred to as the “precipitate.”.
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