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The Influence of Sodium Hypochlorite and Chlorhexidine on
Postoperative Pain in Necrotic Teeth: A Systematic Review

Estefano BORGO SARMENTO, Ludmila da SILVA GUIMARAES,
Sandro Junio de OLIVEIRATAVARES, Katherine AZEVEDO BATISTELA RODRIGUES THULLER,
Livia Azeredo ALVES ANTUNES, Leonardo DOS SANTOS ANTUNES,  Cinthya Cristina GOMES

Objective: The purpose of this systematic review was to provide the answer to the question: Can sodium hy-
pochlorite and chlorhexidine influence postoperative pain after the endodontic treatment in necrotic teeth?
Methods: The PROSPERO registration number is CRD42018096433 and was conducted following the PRISMA
statements. The MeSH and free terms were used to search for articles published in the electronic databases
(PubMed, Web of Science, Scopus, Cochrane Library, and Virtual Health Library), in the gray literature, and by
a manual search. The reviewers selected the studies considering predetermined eligibility criteria, performed
data extraction, and evaluated the risk of bias. Only clinical trials comparing the effect of sodium hypochlo-
rite and chlorhexidine on postoperative pain in teeth of adult patients with necrotic pulps were included.
Results: Five studies were qualified for the systematic review. Two studies were considered a low risk of bias.
The results showed no statistically significant difference regarding postoperative pain in the groups. Only 1
study reported a statistically significant difference in the sixth postoperative hour, and the pain was associat-
ed with the sodium hypochlorite group.

Conclusion: There was no influence of auxiliary chemical substance (NaOCl and CHX) on postoperative pain
used in endodontic treatment in the teeth with pulp necrosis. However, one study observed a significant
difference in the sixth postoperative hour, associated with the sodium hypochlorite group.
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HIGHLIGHTS

« Pain sensation after root canal treatment is a com-
mon undesired consequence, with the implication
in the patient’s quality of life;

INTRODUCTION

The presence of microorganisms
in the root canal systems is a crit-
ical factor for the development of
pulp and periapical pathologies
(1, 2). Therefore, the treatment of
the root canal aims to suppress
these microorganisms and their
by-products through the mechan-
ical action of instruments and en-
dodontic irrigators (3-5).

- To date, no systematic review has been performed
comparing the influence of NaOCl and CHX on
postoperative pain after the endodontic treatment
in teeth with pulp necrosis;

- There was no difference in postoperative pain
when using NaOCl or CHX in endodontic treatment

have been used to remove pulp

tissues and microorganisms (6).
Sodium hypochlorite (NaOCI) is the most common and has been widely used in endodontics for
more than 70 years because of its ability to act as a solvent for organic matter and its efficient
antimicrobial action, however, at high concentrations, it is likely to irritate periradicular tissues (7,
8). Complications caused by the extrusion of sodium hypochlorite during endodontic treatment
can result in pain, mainly in necrotic teeth (9). This accident has been the subject of several reports
describe in the literature (10-12) as well as a systematic review (13). Therefore, new alternatives to
irrigation of root canals have emerged to minimize these effects (14).

Chlorhexidine (CHX) has been indicated as an alternative irrigation agent in the preparation of
the root canal system, due to its broad-spectrum antimicrobial capacity, dentin tubule disinfec-
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tion, dentin adsorption, high substantivity, and low toxicity
compared to NaOCl (15, 16). The inability to dissolve organic
tissues (17) of the CHX provides controversial in the use of this
irrigant, and due to this limitation, some authors do not indi-
cate it as the main irrigation solution in endodontic treatment,
despite its utility as a final irrigation solution (18).

Pain sensation after root canal treatment is a common unde-
sired consequence with the implication in the patient qual-
ity of life (19). Twenty-five percent to forty percent reported
different degrees of pain resulting from the initiation of end-
odontic treatment in necrotic and vital pulps (20). Possible fac-
tors for postoperative pain are related to mechanical extrusion
of debris, traumatic occlusion, preoperative pain, and extru-
sion of irrigating solutions (21). The best way to remove tissue
remnants in areas where the instrument does not reach is by
using substances. However, if extruded to the apical region,
pain, swelling, and tissue damage can occur (22).

To date, no systematic review has been performed comparing
the influence of these 2 irrigating substances on postoperative
pain after the endodontic treatment in teeth with pulp necro-
sis. Therefore, the objective of this systematic review was to
answer the question based on the PICOS strategy: Can sodium
hypochlorite and chlorhexidine influence postoperative pain
after the endodontic treatment in necrotic teeth?

MATERIALS AND METHODS

Literature search strategy

This study was registered under the PROSPERO (https://
www.crd.york.ac.uk/prospero/) registration number
CRD42018096433 and was conducted following the PRISMA
statements (23). The literature was searched to identify pub-
lished articles analyzing the influence of irrigation substanc-
es on postoperative pain. A broad search was conducted in
the electronic databases: PubMed, Web of Science, Scopus,
Cochrane Library, and Virtual Health Library (VHL) for articles
published through November 13,2018.The grey literature was
also consulted (http://www.opengrey.eu) The MeSH terms
“Pain’, “Hyperemia’, “Edema’, “Hyperesthesia’, “Fistula’, “Root
canal preparation’, “Root canal therapy”, “Root canal irrigants’,
Sodium hypochlorite”, “Chlorhexidine’, Chlorhexidine gluco-
nate” and free terms were used. The searches were comple-
mented by screening the references of selected studies to find
any study that did not appear in the database search.

Eligibility criteria

Inclusion criteria

The inclusion criteria were based on the formulation of the
clinical question and elaborated according to Population, In-
tervention, Comparison, Outcome, and Study (PICOS):

Population: Teeth of adult patients with necrotic pulp under-
going root canal treatment;

Interventions: Irrigation with NaOCl;
Comparisons: Irrigation with CHX;

Outcome: Effect of the irrigating substance on postoperative
pain;
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Study: Clinical trials, controlled clinical trials, or randomized
controlled trials.

Exclusion criteria
The following studies were excluded:

i. In vitro or animal studies, review articles, case reports,
opinion articles, observational studies

ii. Studies that evaluated only the antimicrobial effect of the
irrigating substance

iii. Studies on primary teeth

iv. Studies that analyzed only teeth with vital pulp

Study selection

All references were tabulated in the MENDELEY program and
the publications found were independently assessed by 2 re-
viewers (E.B.S. and L.S.G.) who excluded articles that did not
meet the inclusion criteria. Articles appearing in more than 1
database were considered only once, and the duplicate ref-
erences were deleted. To reduce the possibility of discarding
important studies, articles in which the title and abstract were
not clear, were read in full. Subsequently, the reviewers select-
ed the studies based on the eligibility criteria through full eval-
uation and reading of the selected studies. If there was dis-
agreement between authors, it was resolved after discussion
with a third critic (L.S.A.), who has experience in systematic
review methodology. The authors were contacted when fur-
ther clarification was required on the methodology or results
of the study.

Data extraction
All methodological data from the included studies were subdi-
vided and organized as follows:

Characteristics of the studies that met the inclusion criteria
i. Author/year;

ii. Country;

iii. Type of study;

iv. Sample (size, the sample size of necrotic teeth, gender;
tooth type; systemic disease; preoperative pain; preoper-
ative medication);

v. Endodontic treatment (pulp diagnosis, instrumentation,
foraminal enlargement, surgical diameter, the concentra-
tion of the substance, the number of sessions, intracanal
medication, sealing technique, type of cement, and crown
sealing).

Tools for analysis of postoperative symptoms
i. Author/year;

ii. Instruments used for symptom of assessment (evaluation
tools; period; categorization; analyzed symptoms; postop-
erative medications);

iii. Results.
Quality assessment

Based on the Cochrane Handbook for Systematic Reviews of
Interventions for Risk Assessment of Bias (24), the selected ar-
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ticles were systematically reviewed to assess the quality of the
methodology. Each domain was classified as having a high (+),
low (-), or uncertain (?) risk of bias and the following param-
eters were recorded: random sequence generation; conceal-
ment of allocation; blindness of participants and personnel;
blindness of outcome assessment; incomplete outcome data;
selective reporting; inclusion and exclusion criteria; and sam-
ple calculation. For methodological quality evaluation, the
studies were read in full, and the evaluators considered each
domain to have a“high risk” of bias when the information pro-
vided by the article did not address the specific domain or
when the information was not evident, the domain was given
a rating of "uncertain". Studies that provided the necessary in-
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formation were considered as having a “low risk” of bias (Fig.
2). Therefore, the study was classified as "high risk" if three or
more domains were answered with "high risk". Any disagree-
ment between authors was resolved after consensus with a
third critic. The reviewers of this study sought to request data
not reported in the studies through contact with the authors.

RESULTS

Included studies

Electronic and manual searches identified 775 studies in the
databases (PubMed: 179; Web of Science: 8; Scopus: 441; Vir-
tual Health Library: 52; Cochrane Library: 95), and the results
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Figure 2. Quality assessment of the selected studies (The Cochrane Collaboration tool for assessing risk of bias)

were organized in a flow diagram (Fig. 1). All duplicate records
were removed. A total of 470 articles were excluded at the ti-
tle and abstract level because they did not meet the inclusion
criteria, only 6 articles that satisfy the inclusion criteria were
selected and read in their entirety, but one article for not con-
taining analysis on necrotic teeth with periapical lesion was
excluded. In the end, 5 studies were included in the final anal-
ysis. All references to the articles selected were searched man-
ually, and no additional items were found.

Quality assessment

The overall quality of the studies and the data provided by the
included studies demonstrated that the risk of bias was consid-
ered “low risk” in two studies (25, 26), and the other three stud-
ies were considered to have a“high risk” of bias (27-29) (Fig. 2).

Data analysis showed that 4 studies had a low risk of bias in
the random sequence generation (25, 26, 28, 29). Two stud-
ies did not report concealment of allocation (27, 29), and only
one study reported blinding of participants and personnel
(25). There was a low risk of bias in all studies regarding the re-
porting of incomplete outcome data; selective reporting; and
inclusion and exclusion criteria, however, only one of them
described how the sample calculation was performed (26), 3
beings (27-29) evaluated with a high risk of bias and only one
rated as unclear (25).

Clinical parameters

Data extraction from the selected studies is described in Table
1 and Table 2. All studies were clinical trials, with a minimum
of 40 and a maximum of 301 samples belonging to patients of
both genders with the absence of systemic diseases.

Three selected articles that studied uniradicular teeth with
no preoperative pain without systemic medication at least 2

weeks before the study (25-27). However, the other 2 studies
(28, 29) included uniradicular and multiradicular teeth with or
without preoperative pain, despite lacking data on the use of
systemic drugs.

As for instrumentation of the root canals, each study used a
different technique; however, most of them used the crown-
down direction with rotary files (25, 27, 28, 29), and the only
one used reciprocating files (26). The concentration of the aux-
iliary chemical in 4 of the studies (25, 26, 28, 29) was 5.25%
sodium hypochlorite and 2% chlorhexidine, although 1 of
them used 2.5% sodium hypochlorite and 0.2% chlorhexidine
(27). Two of the selected studies performed foraminal enlarge-
ment and established a working length equal to the actual
patency length (26) to 1T mm beyond the canal length (29), to
instrument the area of the apical foramen.

Endodontic treatment was completed either in a single ses-
sion (26-29) or in 2 sessions (25) without the use of intracanal
medication in any study. The canals were sealed in 3 studies,
using the technique of the thermoplastic gutta-percha (26,
28, 29) and in one study by the lateral condensation tech-
nique (27). Also, the types of cement used were: AH 26 (27),
Pulp Canal Sealer (28, 29), and AH plus (26). In this way, they
obtained coronary sealing with Cavit (25, 27), Composite resin
Z-250 (28), and Coltosol and composite resin or glass ionomer
cement (29).

All the studies evaluated symptoms of postoperative pain af-
ter root canal treatment. The period of symptom evaluation
was at least 6 hours and no more than 7 days after the pro-
cedure. The articles used the Visual Analog Scale tool (25, 27)
and a self-explanatory questionnaire (28). da Silva (26) and
Bourreau (29) did not report the type of questionnaire used
(missing data).
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TABLE 1. Characteristics of the studies that met inclusion criteria

Endodontic treatment

Samples

Number Intracanal Sealing Type of Crown
medication  technique
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Surgical

Foraminal
enlargement  diameter

Instrumentation

Pulp
Diagnosis

Preoperative
medication

Sistemic  Preoperative

Tooth
type

Sample size of Gender
necrotic teeth

NaOCl

Size

Country Types of

Author/year

sealing

cement

of sessions

of substance
NaOCl

pain

disease

study

CHX

CHX

No medication  Lateral AH 26 sealer Cavit

Single
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temporary

necrosed pulpand  (Profile series)

preoperative

pain

Premolars

clinical trial

2012 (25)

restoration

nonvital teeth
exhibiting acute
apical periodontitis

Single  Nomedication Vertical Pulp Canal Z-250

2%
CHX+

No F3 (size 30) 5.25%

Rotatory

Chronic apical
periodontitis and

Antibiotics,
anti-inflammatories
or analgesics for

Absent No preoperative

63 80women Single and

63

126

Prospective,
randomized
clinical trial

Almeida etal/ Brazil

2012 (28)

resin
composite

condensation Sealer EWT

technique
(System B)

(ProTaper

pain

multiple
canals

and 46 men

normal
saline

Size 25,30
or 35 Flexofile,
depending on

the anatomy
of the canal.

Universal)
Hand files

necrotic pulp

at least 1 week
before the study

and Obtura

Il system

treatment

MD

AH Plus
sealer

Vertical
compaction

No medication

Single

2%
CHX
+0.9%
saline

5.25%

R40
(Size
40/0.06

Yes

Reciprocating
(Reciproc 40)

Asymptomatic

None of the
patients was

Absent No preoperative

Single
Canal

31 23menand

Prospective, 62 31

randomized
clinical trial

daSilvaetal/ Brazil

2015 (26)

necrotic teeth
and evidence

pain

39 woman

with the
continuous
-wave technique

taking any

taper)

of apical
periodontitis

medication that

solution

could alter
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his/her
perception

of pain

Pulp Canal Coltosol and

Sealer EWT

No medication De Deus

Single

2%

Yes Mtwo 25/06  5.25%

Rotatory

Vital tooth;
Non vital tooth;

MD

MD Yes/no
preoperative

Single and
multiple canals

MD

100

Bourreau etal. Brazil Prospective, 301

composite
resin or glass

obturation
technique;
thermoplasticization

(Mtwo)

randomized
clinical study

2015 (29)

Retreatment

pain

fiber post
cementation,

and vertical
compaction

as required

MD: Missing data, NaOCL: Sodium hypochlorite, CHX: Chlorhexidine

In addition to pain, only 2 studies evaluated the
presence of swelling (25, 27). Regarding the use of
medication, cases in which any type of pain or dis-
comfort after treatment was reported, the operator
was informed, and the patients were instructed to
use analgesics (25, 26, 28) and anti-inflammatory
drugs (29).

Thus, 4 studies resulted in no statistically significant
difference regarding the use of the chemical auxil-
iary substance (NaOCl and CHX) in the evaluation
of postoperative pain (26-29), however, 1 of these
studies (25) showed a statistically significant dif-
ference (P=0.006) at the sixth postoperative hour,
and the pain was associated with the NaOCI group
(Table 2).

DISCUSSION

Microorganisms are the main cause of pulpal and
periapical pathologies, which mainly occur in in-
fected root canals (30). During treatment of the
root canal system, especially on necrotic teeth, dis-
infection through instrumentation and irrigation
with auxiliary chemical substances are fundamental
steps before the filling of a root canal to control and
reduce microorganisms (28, 31).

Cases of pain or discomfort after endodontic treat-
ment are attributed to a tissue response caused by
one or more factors, including over-instrumenta-
tion and extrusion of irrigation solutions (32, 33).

The painful experience after endodontic treatment
is the greatest fear of the patients. This fact allows
the appearance of several studies to correlate un-
derstanding the influence of endodontic treatment
on the prevalence of pain (34). Irrigation is an im-
portant step during the treatment of root canals,
however, it can lead to the extrusion of these sub-
stances into the periapical region making it possible
to cause pain between the consultations (9). Soon,
the use of a biocompatible and nontoxic substance
is required to diminish or avoid postoperative dis-
comfort (26).

NaOCI has been described as the most common
irrigant of choice in endodontic treatments (35).
Although CHX does not dissolve necrotic tissues,
this substance is used in association with NaOCl as a
final irrigation solution (36). However, it can be used
asamain irrigant as shown by several authors in this
systematic review (25-29).

The irrigation of root canals with auxiliary chemical
substances such as NaOCl and CHX is fundamen-
tal, however, the potential toxicity combined with
negligent injection enables extrusion to the peri-
apical tissues, increasing postoperative discomfort.
Several reports of pain and complications caused
by chemical irrigants such as NaOCl have been de-
scribed (37, 38).
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TABLE 2. Analysis tools of post-operative symptoms

Instruments used for symptom of assessment

Author/year Evaluation tools Period Categorization Analyzed Postoperative Results
symptoms medications

Zareietal./ Visual Analogue 6,12,18,24 Pain: no pain, Pain and swelling MD No significant difference

2006 (27) Scale (VAS) and 48h mild, moderate was found for the
and severe. incidence of pain

Swelling: no swelling, in two groups.
mild, moderate No significant difference

and severe. was detected in the

incidence of swelling
in jaws 24h after
treatment, while more
swelling was observed
in maxilla after 48h.

Bashettyetal/  Modified visual At a procedure, None, mild, Pain, discomfort  Patients who had Statistically significant
2012 (25) analogue scale  at6and 24 hours, moderate and and swelling severe pain or difference was
(VAS) and on 4" and 7t severe. discomfort, swelling observed (P=0.006)
days after the and other side effects at 6th hour
cleaning after their instrumentation postoperatively,
and shaping. appointment could and more pain
contact endodontic was associated
resident to receive with NaOCl group.
advice or medication(s).
Almeidaetal/  Questionnaire for 24,48, 72hs Pain: O=absent, Pain Analgesic No significant differences
2012 (28) assessment of pain and 7 days 1=mild between the 2 groups
(on a self-explanatory after (not requiring analgesia), in terms of postoperative
scale) and treatment 2=moderate pain (P>0.05).
determination of (relieved by analgesia) The worst period
frequency of use of and 3=severe was 24 hours after the
analgesics after the (not relieved treatment, when 2 (3%)
root canal procedure by analgesia). of the 63 patients in

each group experienced
moderate pain.

da Silva et al./ Simple verbal 24,48 and 72h Pain: no pain (1), Pain and Analgesic No statistically significant
2015 (26) categorization after treatment  the patient feels number of (400 mg differences were seen
form after well; slight pain (2),  used analgesic Ibuprofen) between the groups
treatment if the patient is tablets at any observation period.
according to distracted, he/she No significant difference
Silva etal 2013. does not feel the among the groups was
pain and no analgesic observed in the mean
is required; moderate number of used
pain (3), the patient feels analgesic tablets.

moderate pain even while
concentrating on some
other activity and
analgesic is required;
and severe pain (4),
the patient is no longer
able to perform any type
of activity, needs to lie
down and seek dentist
help (analgesics had
little or no effect in
relieving the pain).

Bourreau, et al./ MD 24h Pain: sensitivity, Pain and 100 mg of The auxiliary chemical
2015 (29) mild pain, moderate discomfort Nimesulide every substances used had
pain or severe pain; 12 hours no statistically significant
and used doses for 3 days influence on the outcome
of medication of postoperative pain,

irrespective of pulp status
of the teeth. And only
6.3% (19/301) had some
level of pain and used one
or two doses of medication.

MD: Missing data
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Therefore, this systematic review sought all available literature
comparing two chemical substances (NaOCl and CHX) used in
endodontic treatment concerning postoperative pain, in teeth
with pulp necrosis, to improve the clinical practices through
the scientific evidence available of low risk of bias.

In this systematic review, 5 articles were included, of which, af-
ter assessment and categorization of study quality regarding
the risk of bias, 2 were considered to have a low risk of bias (25,
26), and the others had a high risk of bias (27-29). Although
4 studies (25, 26, 28, 29) performed adequate randomization,
only 1 study (25) performed blinding of participants and per-
sonnel. These practices avoid the tendency of bias ensuring
greater reliability to the study.

Postoperative pain is significant clinical discomfort, and the
irrigation step should be performed with caution and with-
out pressure, to avoid such discomfort from the treatment.
Teeth with necrotic pulps are possible reservoirs of infection,
and when subjected to root canal treatments during the
preparation of the root canal system, the use of irrigating
instruments and substances results in the extrusion of de-
bris and/or the chemical itself with a greater chance of pain
and inflammation of the periradicular tissues (39). Salzger-
ber showed through the use of a radiopaque solution that
the irrigation in root canals with necrotic pulps tends to
pass beyond the instrumented area when compared to the
vital pulps, and if extruded in the periapical tissues, can fill
random spaces (40). Different concentrations and irrigation
protocols of NaOCI (2.5%-5.25%) and CHX (0.2%-2%) were
used to evaluate pain and postoperative symptoms in the
five selected articles. In any case, NaOCl or CHX should be
used with caution to avoid discomfort during treatment. To
standardize the use of irrigating substances and reduce bias,
only 2 of the selected studies (25, 26) measured the injection
length of the chemical substance through the rubber stop in
up to 3 mm short of the working length to reduce the risk of
extravasation.

Four articles selected (26-29) did not demonstrate a statisti-
cally significant difference in pain level between the two sub-
stances; in contrast to the study by Bashetty (25) that verified a
significant difference only at the 6" hour postoperatively and
more pain was associated with NaOCl group. According to this
author (25), this result can indicate that the probable cause
of pain is due to the greater number of cases in the necrotic
pulp group. Furthermore, the presence of microorganisms and
their endotoxins in the root canal with necrotic pulp may trig-
ger pain (41, 42).

The influence of the use of manual, rotary, and reciprocating
instruments on postoperative pain after the root canals treat-
ment has been studied. Several results (43-45), including a
systematic review (46), show that rotating and reciprocating
systems contribute less postoperative pain compared with
manual files and other systems. However, operator experience
is a factor that also influences postoperative pain after root
canal treatment (47).

Although the selected studies used rotary (25, 27-29) and re-
ciprocating (26) systems for root canal instrumentation, this
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variable presents no risk of bias for this study because of the
different chemical substances used (NaOC| or CHX) were com-
pared with the same operative technique.

Four studies (26-29) finished their endodontic treatment in a
single session, and they did not observe a statistically signif-
icant difference in postoperative pain between the 2 groups
of irrigating substances (NaOCl and CHX). However, only 1 of
these studies performed the treatment in 2 sessions and ob-
served significantly greater pain associated with the NaOCl
group at the sixt" postoperative hour (25).

Although it is common, postoperative pain is an unpleasant
and unwanted sensation after endodontic treatment; how-
ever, it is important to point out that the evaluation of pain
is subjective, and the threshold of each person is unique (20).
Therefore, to obtain a good result in the evaluation of pain, an
adequate scale or questionnaire is indispensable, so that the
questions are assimilated by the patients and well interpreted
by the researchers.

da Silva (26) and Almeida (28) evaluated pain by question-
naire, and 2 studies evaluated pain by VAS (27, 25), which,
despite the ability to assess the intensity of pain and changes
that occur during treatment, cannot determine the cause (48).
Nevertheless, the pain condition is variable and can be modu-
lated by physical, psychological and generated conditions be-
yond the experimental procedure (25). The use of a pain scale
plays an important role in this analysis. The VAS when properly
planned and applied can be considered a viable scale instru-
ment to estimate pain intensity (49).

This systematic review can be considered as low risk of bias,
due to the extensive research in the literature and careful
methodological qualification. However, it is necessary to con-
sider some limitations that can alter the quality of the analyzed
results. First, non-standardization of the periods of evaluation
of the pain scales was observed. Second, the absence of data
and differences in the distribution of samples by sex, suggest a
potential risk of bias, since women tend to have lower thresh-
olds and tolerance to pain than men (48). Third, the criterion
for inclusion, randomization, blinding, and quantity of sam-
ples that were not displayed influenced the observed effects
and evidenced a risk of bias. The variation of the pain evalua-
tion times and missing data for provided by the articles clarify-
ing the number of patients with postoperative pain in necrotic
teeth for each group (NaOCl or CHX) analyzed, prevented the
accomplishment of a meta-analysis.

In addition, postoperative pain can be the result of different
factors such as pulpal and periradicular status, inadequate
instrumentation, extrusion of debris, occlusal trauma, preop-
erative pain, periodontal pathosis, and extrusion of irrigation
solutions (21). And, the visual analog scale is considered a sub-
jective method that evaluates only pain, and this condition
may be related also to other factors, however as the articles
are standardized with similar groups, this reduces the risk of
bias.

Therefore, caution is needed in interpreting these data and we
recommend further research with randomized clinical trials,
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with appropriate sample size and objective data, since they
are necessary to reduce the risk of bias and allow the assess-
ment and interpretation of postoperative pain related to use
of endodontic irrigators.

CONCLUSION

In conclusion, understanding that irrigation is an important
step during endodontic treatment, the results of this system-
atic review showed no influence of auxiliary chemical sub-
stances (NaOCl and CHX) on postoperative pain used in the
endodontic treatment of teeth with pulp necrosis. However,
one study was observed a significant difference in postoper-
ative pain associated with the NaOCI group at the sixth post-
operative hour.
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