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Abstract

Original Research Article

Aim: To compare the effects of different concentrations of NaOCI and chlorhexidine solution on postoperative pain
following single-visit root canal treatment. Methodology: A total of 123 patients who had teeth with irreversible
pulpitis were treated. The patients were randomly divided into three groups according to the concentration of NaOClI
used and chlorhexidine. Postoperative pain was evaluated using the visual analogue scale. Data were analyzed by
independent t-test, chi-square and Mann—Whitney tests. Results: Pain reported by 123 patients who were eligible to be
included in the study was analyzed. No significant differences were found in the age and gender of the patients
between the two groups (P = 0.50, P = 0.51, respectively). The patients who had 5.25% NaOCI reported significantly
lower postoperative pain compared to those who had 2.5% NaOCI during the first 72 h following treatment.
Conclusion: 5.25% NaOCI was associated with significantly lower postoperative pain compared to 2.5% NaOCI
during the first 72 h following one-visit root canal treatment of teeth with irreversible pulpitis.
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INTRODUCTION

Root canal treatment can improve the quality
of life by relieving dental pain [1]. However, some
patients report moderate-to-severe pain following root
canal treatment [2, 3]. Pain management during and
following root canal treatment is an important issue for
both patients and practitioners [4, 5]. Several
investigations have evaluated postoperative pain
following use of different types of root canal irrigants
[6-8] however, there are concerns over the limited
number of evidence-based investigations that compare
irrigants. The most popular endodontic irrigant is 5.25%
sodium hypochlorite (NaOCI), which has been used
well over four decades. Although it is an effective
antimicrobial agent and an excellent organic solvent [9]
it is known to be highly irritating to the periapical
tissues [10] mainly at high concentrations. For this
reason, the search for another irrigant with a lower
potential to induce adverse effects is desirable 2%
Chlorhexidine gluconate (CHX) has been suggested as
an alternative irrigating solution that could replace
NaOCI. CHX is a cationic bisguanide that seems to act
by adsorbing onto the cell wall of the microorganism
and causing leakage of intracellular components. At low
concentration, CHX has a bacteriostatic effect and at
high concentration it has a bactericidal effect because of

precipitation and/ or coagulation of intracellular
constituents [11] It’s optimal antimicrobial activity is at
pH 5.5-7.0[12]CHX has a broadspectrum antimicrobial
activity, targeting both grampositive and gram-negative
microbes[13]. In general, in vitro studies suggested that
CHX and NaOCI have comparable antibacterial effect
when used in similar concentrations [14]. Therefore, the
aim of this study was to determine postoperative pain
following the use of 2.5% or 5.25% of NaOCI and 2%
chlorhexidine solutions when used as irrigants in teeth
with irreversible pulpitis that were treated in one visit.

MATERIALS AND METHODS

Patients reporting to the department of
conservative dentistry and endodontics Govt. Dental
College and Hospital Srinagar were evaluated and
selected according to the following criteria:

Inclusion criteria

Individuals without systemic diseases and
single rooted teeth diagnosed with irreversible pulpitis,
mild sensitivity to percussion, spontaneous pre-
treatment pain, not having taken any medication for at
least 6 h before the treatment visit, at least 18 years of
age and no allergic reaction to lidocaine containing
epinephrine at a concentration of 1: 80 000.
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Exclusion criteria

Exclusion criteria were as follows: pregnancy
and lactation, severe periodontal disease, over
instrumentation or overfilling beyond the root canal
space, teeth that could not be isolated with rubber dam,
root canal calcification, root resorption and teeth that
were not suitable for further restoration.

Procedural steps

A thorough history was recorded from the
patients. Informed consent was obtained, and a clinical
examination was administered. The examination
included cold pulp testing, heat testing, electric testing,
percussion and palpation and a periapical radiograph.
All past and present symptoms of the involved tooth
were recorded. A pulpal diagnosis was determined from
the data collected in the examination and was recorded.
Only those patients with a diagnosis of symptomatic
irreversible pulpitis were included in the study. A total
of 123 patients were randomly assigned to three groups
using a random- digit table. Before initiating treatment,
the patients were asked to rate their pre-treatment pain
on a visual analogue scale from 0 to 9. Informed
consent was obtained from patients before start of
endodontic procedure. The tooth was anaesthetized,
isolated with rubber dam and access gained to the root
canal system. Following complete access, the canal
orifices were enlarged using orifice shapers. Initial glide
path was obtained by using #10 K-file of 0.02 taper.
Working lengths were determined with an apex locator
(Root ZX; J Morita Mfg. Corp, Kyoto, Japan) and
confirmed radiographically. The root canals were
instrumented in a crown-down technique with Protaper
Next (Dentsply, Tulsa Dental, Oklahoma, Japan) to an
apical I1SO size of 30 using different root canal
irrigants.the patients were randomly divided into three
groups. In Group 1, 2% chlorhexidine solution
(Consepsis, Ultra dent, South Jordan, USA), in Group
2, 2.5% NaOCI (sodium hypochlorite) and in Group 3,
5.25% NaOCI were used as an endodontic irrigants. All
root canals were irrigated with 30-gauge Max-i-Probe
syringe that had been placed down the canal and 3 mm
short from apex. During irrigation, the needle was
repeatedly moved up and down to prevent locking in
the canals. The volume of irrigant used was 2 mL
between each instrument. At the end of root canal
preparation and before canal filling, the smear layer was
removed from the root canal walls by irrigating with 3

mL 17% ethylenediaminetetraacetic acid (EDTA)
followed by 5 mL normal saline irrigation. At the same
visit, the root canals were dried with paper points (Meta
Biomed Co., Chungcheongbuk, Korea) and then filled
with gutta-percha (Meta Biomed Co.) and AH plus
(Dentsply De Tery, Konstanz, Germany) cement using
the cold lateral condensation technique. Each patient
was given forms to complete a numerical visual
analogue scale (VAS) to record the severity of pain
from 0 to 9 during the 7-day period following treatment,
A t-test was used for normally distributed continuous
data and for nonparametric data the Mann-Whitney U-
test was used. Chi-square test was employed to compare
categorical data between the groups. Differences
between the groups were considered significant at P <
0.05.

RESULTS

None of the patients developed severe
swelling, pain or other side effects necessitating
removal from the study. Table 1 shows the mean pain
scores of different groups at various time intervals.
Based on the inclusion and exclusion criteria, a total of
123 patients were eligible to participate in the study. No
adverse effects were reported by the patients receiving
either concentration of the irrigants up to 7 days
following the treatment visit. The mean age of the
patients in the three groups was 28.76, 28.56 and 28.34
years, respectively. In 2% CHX group 23 males, 18
females participated, In the 2.5% NaOCI group, 19
males and 22 females Participated, whilst in the 5.25%
NaOCI group, 20 males and 21 females were treated.
There were no significant differences in age and gender
of the patients between the two groups (P = 0.50 and P
=0.51, respectively). The results showed that during the
first 72 h following treatment, the patients receiving
5.25% NaOCI as the irrigant had significantly lower
pain compared to those who had 2.5% of the same
irrigant and CHX group; however, no significant
difference was found between the groups for the rest of
the study period (i.e. 4-7 days). When the pain was
categorized as no pain to mild pain and moderate pain
to severe pain, the patients who received 5.25% NaOCI
had significantly less pain during the first 72 h
following the treatment Figure 1. shows the mean
scores of pain reported by the patients during the 7-day
period following treatment.

Table-1: Comparison of mean VAS scores between the three groups

Groups Pre-op | 6hrs 24hrs | 4"day | 7"day | p-value
Group 1 3.45 2.30 4.5 1.6 1.2 <0.001*
Group 2 3.35 2.15 3.5 14 1 <0.001*
Group 3 3.15 1.95 2 1.3 75 <0.001*
p-value 0.383 0.620 | 0.006 .659 .738

Highly significant
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Fig-1: Mean of pain scores

DiscussION

In the present study, the results of single-visit
root canal treatment teeth with irreversible pulpitis with
the use of 2% CHX, 2.5% or 5.25% NaOCI as root
canal irrigants revealed that the latter solution was
associated with significantly less pain during the first 72
h after treatment. There is no general agreement
regarding the optimal concentration of NaOCI for root
canal preparation.

Higher concentrations of NaOCI exhibit more
cytotoxicity, whilst providing more tissue-dissolving
properties [15] Most studies of postoperative pain have
used 2.5-5.25% or higher concentrations of NaOCI [7,
16, 17] Several clinical investigations have compared
2.5% and 5.25% concentrations of NaOCI to evaluate
their efficacy in eliminating microorganisms from
infected root canals [18, 19] Therefore, in the present
study, two common concentrations of NaOCI (i.e. 2.5%
and 5.25%) were used. The patients who received
5.25% NaOCI reported significantly lower pain during
the first 72 h following the treatment. The higher
antibacterial activity of 5.25% compared to 2.5%
concentration may not have significant impact on
lowering pain following endodontic treatment because
only patients with irreversible pulpitis without
periapical pathosis were included. The exact reason for
less pain when higher concentration of NaOCI was used
is unclear. However, it is possibly related to the
inclusion criteria where only patients with inflamed
pulps without periapical pathosis were included. No
periapical radiolucency and the presence of normal
periapical structures may prevent extrusion of the
irrigant as well as debris despite the higher dissolution
capacity of 5.25% NaOCI. Also the higher dissolution
capacity of 5.25% NaOCI may dissolve the remaining
apical pulp tissues more effectively and therefore not let
them to release signaling molecules that may upregulate
inflammation in the periapical tissues. Debris extrusion
is a problem with all instrumentation techniques;
however, crown-down instrumentation technique [20]
and the balanced force techniques [21] cause less
extrusion than others. Profile instruments induce less
extrusion of debris and irrigant than step-back
technique. It is well known that pain perception is a
highly subjective and variable experience modulated by

multiple physical and psychological factors. Pain
reporting is influenced by many factors other than the
experimental procedure. Despite the effects of a number
of factors influencing patient reaction to pain, the use of
the VAS to evaluate severity of pain is well established
[22] When properly designed and administered, VAS is
considered to be a valid and reliable ratio scale
instrument for the measurement of human pain intensity
and unpleasantness [23] The data from the present study
show that endodontic treatment resulted in a significant
change in the mean pain scores over time for both the
treatment groups. These findings are consistent with
those of other clinical trials which have demonstrated a
significant reduction in pain after root canal treatment
[24, 25]. Even though the mean VAS score was more
for CHX group during preoperative and procedure time
compared to NaOCI, it decreased gradually from 6th
hour to 7th day. The probable reason for less pain with
progress of time in chlorhexidine group may be its
substantivity effect. In vitro studies have shown that
CHX exhibits sustained antimicrobial activity in the
root canal for 72 hours after being used as an
endodontic irrigant [26] However, Rosenthal et al. [27]
found that the treatment with a 2% CHX solution
induced substantivity for up to 12 weeks. Molars In the
present study, both two and four-level pain
categorization systems were used to compare the effect
of two different NaOCI concentrations on postoperative
pain. The results showed that changing the pain
categorization system had no influence on the results at
different time intervals after treatment, which is in
accordance with Attar et al. [28] who reported a high
correlation between different questionnaires and
categorization used for recording postoperative
endodontic pain.

CONCLUSION

Up to 3 days following root canal treatment,
the use of 5.25% NaOCI as an irrigant was associated
with significantly less pain than the use of 2.5% of
NaOCI and 2% Chlorhexidine.
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