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ABSTRACT

Introduction: Different irrigants have been studied, pro-
posed and used during endodontic therapy. The aim of this
study was to determine current trends in irrigation among
Brazilian endodontists. Methods: A total of 398 Brazilian
endodontists answered a web-based survey questionnaire
with 15 multiple-choice questions, multiple selections and
numeric rankings about their irrigant selection, concentra-
tion, smear layer removal, and use of adjuncts to irrigation.
Results: Sodium hypochlorite was the irrigant most primar-
ily used at a concentration lower than 5.0%. Chlorhexidine
(CHX) was the second primarily irrigant used, and 2% CHX
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gel was the most prevalent. Regarding smear layer removal,
88.4% of respondents declared to remove it, while EDTA
was the irrigant most used (93.7%). More than 70% of en-
dodontists use an adjunct to irrigation, with 39.9% using ul-
trasonic activation, 24.4% using plastic file, and 1.0% using
sonic activation. The use of EndoVac was not reported.
Conclusions: Most respondents used sodium hypochlo-
rite and routinely remove smear layer during endodontic
treatment using EDTA. Brazilian endodontists are using an
adjunct to aid irrigation technique.
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Introduction

Cleaning and shaping is an important stage of root
canal treatment.! The procedures include removal of
vital and necrotic tissue, and reduction of root canal
infection.!? An important aspect is that due to com-
plex anatomy of the root canal system, all instru-
ments, including conventional hand files, nickel-tita-
nium rotary instruments and self-adjusting file instru-
ments, are not able to touch all dentin surface, thus
leaving parts of the root canal surface unprepared.®®
To reach these uninstrumented surfaces, the use of
irrigants is indispensable.’

According to Zehnder® an ideal irrigant should
be nontoxic, noncaustic to periodontal tissues, have
a broad antimicrobial spectrum, act on endodontic
biofilm, inactivate endotoxins, be capable of dissolv-
ing vital and necrotic pulp tissue, have little poten-
tial to cause anaphylactic reaction and either prevent
formation of smear layer or dissolve it when formed.
However, no irrigant combines all these properties.
Therefore, during root canal treatment, different ir-
rigants are used.

During preparation, sodium hypochlorite (NaOCl)
is used due to its ability to dissolve organic tissue in
association with effective antimicrobial properties.®”
Chlorhexidine (CHX) has been used because it is an
effective antimicrobial agent with substantivity. Nev-
ertheless, CHX lacks tissue-dissolving capabilities.
Thus, it has been suggested as final irrigant and intra-
canal medication.®®

During instrumentation, an amorphous irregu-
lar layer known as smear layer is formed. This layer
forms a barrier between filling material and sound
dentin, which inhibits the penetration of irrigants into
dentinal tubules, increases microleakage of common-
ly used sealers, and decreases bond strength of resin-
based materials. The use of agents, such as EDTA
(ethylenediaminetetraacetic acid), citric acid, phos-
phoric acid, MTAD (a mixture of doxycycline, citric
acid, and Tween 80 detergent) and QMix (a mixture
of a bisbiguanide antimicrobial agent, a polyamino-
carboxylic acid, calcium-chelating agent, saline, and
a surfactant) are suggested to remove smear layer.®!!

Different adjuncts have been developed to improve
delivery and effectiveness of irrigants. Plastic file,
sonic and ultrasonic agitation allow safe activation
of intracanal solutions and could produce vigorous
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intracanal fluid agitation. Systems, such as EndoVac
(Discus Dental, Culver City, CA, USA) use negative
pressure to safely bring irrigants into contact with all
surfaces of the root canal.!*!3!* These adjuncts may
allow irrigants to have access to root canal irregulari-
ties.!

Different irrigants have been studied, proposed
and used; however, there is no research conducted to
determine the widespread practice among Brazilian
endodontists. Thus, the aim of this study was to as-
certain the current trends in irrigation among Brazil-
lan endodontists.

Material and Methods

An invitation to participate in a web-based survey
was e-mailed to members of the Brazilian Forum on
Endodontics, an online group of clinical specialists
and researchers in Endodontics. The survey has as
instrument a questionnaire with 15 multiple-choice
questions, numeric rankings and multiple selections,
based on survey design proposed by Dutner et al'*
with modifications. The questions were about region
of activity in Brazil and years as a specialist, type of
irrigant used, the irrigant primarily used, concentra-
tion of sodium hypochlorite, concentration and pre-
sentation of chlorhexidine, phase of treatment that
chlorhexidine is used, reasons for primary irrigant
selection, if the choice of irrigant(s) differ based on
pulpal or periapical diagnosis, irrigants used in cases
of retreatment, if the participant removes smear layer,
the irrigant used for this purpose, and if any adjuncts
to irrigation are used. The questionnaire (translated
from Brazilian Portuguese into English) is seen in
Table 1 . A total of two reminders were issued until
the survey was closed after eight weeks. Data were
collected and analyzed by IBM SPSS 15.0 software.

Statistical analyses were performed using Spear-
man test, so as to verify if there was correlation
among questions.

Results

A total of 398 complete questionnaires were re-
ceived (a response rate of 9.7%).

Among the respondents, 5% of endodontists com-
pleted their postgraduate endodontic training more
than 30 years ago; 7% between 21-30 years; 19.1%
between 11-20 years; 24.1% between 5-10 years and
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Table 1. Questionnaire.

1- How many years ago did you
complete your postgraduate
endodontic training?

2- In which region of Brazil do you
practice your clinical activity?

1. South

2. Southeast
3. North

4. Northeast
5. Midwest

3- Which irrigants do you use?

1. Sodium hypochlorite
2. Chlorhexidine

3. EDTA

4. Citric acid

5. Hydrogen peroxide
6. Saline

7. Sterile water

8. Others

4- Which irrigant do you primarily use?

1. Sodium hypochlorite
2. Chlorhexidine

3. EDTA

4. Citric acid

5. Hydrogen peroxide
6. Saline

7. Sterile water

8. Others

5- Which concentration of sodium
hypochlorite do you primarily use?

. <0.5%

.0.5%-1.5%

. 1.6%-2.5%

. 2.6%-4.0%

. 4.1%-5.0%

.>5.0%

. | do not use sodium hypochlorite

~NOoO O~ wWN =

6- What concentration and presentation
form of chlorhexidine do you use?

1.0.12% gel

2. 0.12% solution

3. 0.2% gel

4. 0.2% solution

5.2% gel

6. 2% solution

7.1 do not use chlorhexidine

7- Which phase of treatment do you use
chlorhexidine?

1. During preparation

2. As intracanal medication
3. As final flush

4. | do not use chlorhexidine

8- Rank the reasons for your primary
irrigant selection from (5- most
important 1- less important)

1. Antibacterial capability
2. Biocompatibility___

3. Tissue dissolution____

4. Substantivity___

5. Expense___

9- Does your choice of irrigant(s) differ
based on the pulpal o periapical
diagnosis?

1. Yes
2. No

10- Which of the following irrigants
would you primarily utilize when
treating a tooth with a vital pulp?

. Sodium hypochlorite
. Chlorhexidine

EDTA

. Citric acid

. Hydrogen peroxide

. Saline

. Sterile water

. Others

OND AN

36

11- Which of the following irrigants
would you primarily utilize when
treating a tooth with a necrotic pulp?

. Sodium hypochlorite
. Chlorhexidine

. EDTA

. Citric acid

. Hydrogen peroxide

. Saline

. Sterile water

. Others

ONOOTA~wWN =

12- Which of the following irrigants
would you primarily utilize when
treating a previously treated tooth?

. Sodium hypochlorite
. Chlorhexidine

. EDTA

. Citric acid

. Hydrogen peroxide

. Saline

. Sterile water

. Others

O~NOOTA~WN =

13- Do you remove the smear layer?

1. Yes
2. No
3. Sometimes

14- Which agent do you use to remove
the smear layer?

1. EDTA

2. Citric acid

3. Phosphoric acid

4. MTAD

5. QMix

6. Maleic acid

7. Outro

8. | do not remove smear layer

15- Which, if any, adjuncts to irrigation
do you utilize?

1. Ultrasonic activation

2. Sonic activation (Smart sonic,
Endoactivator, etc)

3. Plastic file (Easyclean)

4. EndoVac

5. | do not utilize adjuncts to irrigation
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44.7% bellow 5 years. Regarding the region of Brazil
where endodontists exert their clinical activity, 59.5%
are in the Southeast; 21.9% in the South; 8.3% in the
Northeast; 7% in the Midwest; and 3.3% in the North.
As observed in Figure 1, sodium hypochlorite
(88.2%) and EDTA (85.4%) were the most prevalent
irrigants used. Followed by chlorhexidine (44.7%), sa-
line solution (42%), sterile water (12.1%), citric acid
(5.3%), hydrogen peroxide (4.3%), and others (2.3%).
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Figure 1. Percentage of endodontists who include each irrigant as any
part of their irrigation protocol (Multiple responses were accepted).

Sodium hypochlorite was the irrigant primarily
used in 83.4% of cases, followed by chlorhexidine in
12.3% of cases. Saline solution (3%), EDTA (0.8%),
sterile water (0.3%), and others (0.2%) were also re-
ported as primary irrigants (Fig 2).

Regarding the use of different NaOCI concentra-
tions, it was ranked as: 1.6%-2.5% (54.7% of endo-
dontists) > 2.6% - 4.0% (15.4% of endodontists) >
greater than 5% (15.1% of endodontists) > 0.5% -
1.5% (10.8% of endodontists) > 4.1% - 5.0% (3.5% of
endodontists) > lower than 0.5% (0.6% of endodon-
tists) (Fig 2).

In respect to the use of chlorhexidine during dif-
ferent phases of treatment (Fig 3), 51.3% declared to
use it. Out of these respondants, 76% of endodon-
tists declared they use CHX during preparation; 45%
as intracanal medication, and 22% as final irrigant.
Regarding its presentation form and concentration,
53.2% of endodontists use 2% CHX gel; 22.6% of
endodontists use 2% CHX solution; 8.1% of endo-
dontists use 0.2% CHX gel; 4.7% of endodontists use
0.2% CHX solution; 6.7% of endodontists use 0.12%
CHX gel, and 4.7% of endodontists use 0.12% CHX
solution.

When asked to rank the reasons for their primary
irrigant selection, antibacterial capability was the
most important, followed by tissue dissolution, bio-
compatibility, substantivity, and costs.

Primary irrigant utilized

m NaOCI (83,4%)

m CHX (12,3%)

m Saline (3%)

m EDTA (0,8%)

m Sterile water (0,3%)

m Others (0,2%)

NaOCI concentration utilized

m<0,5% (0,6%)
m0,5%-1,5% (10,8%)
u1,6%-2,5% (54,7%)
u 2,6%-4,0% (15,4%)
B 4,1%-5,0% (3,5%)
u>50%(151%)

N3

Figure 2. Responses of the irrigant primarily used and NaOCI concentration.
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Endodontist that use CHX,
use it during

76%

45%

22%

Intracanal
medication

Preparation Final irrigant

CHX concentration utilized

da

=0l 0,12% (6,7%)

m solution 0,12% (4,7%)

ugel 0,2% (8,1%)
m solution 0,2% (4,7%)
® gel 2% (53,2%)

= solution 2% (22,6%)

Figure 3. Responses of endodontists that use chlorhexidine (CHX).

Most endodontists (62.1%) will not change their
irrigant selection on the basis of pulpal or periapical
diagnoses. Sodium hypochlorite was the most used
irrigant regardless of vital (79.6%) or necrotic pulp
(80.7%) and in cases of retreatment (74.9%). The use
of CHX was superior in cases of retreatment (16,3%),
followed by 14.6% for necrotic pulp and 13.6% for vi-
tal pulp.

Regarding smear layer removal, 88.4% of respon-
dents remove it during endodontic treatment and
93.7% of endodontists use EDTA for this purpose.
Citric acid (2.3%), phosphoric acid (0.8%) ,MTAD
(0.3%) and others (0.5%) were also used.

More than 70% of endodontists use an adjunct to
irrigation, (72.1%). Out of those endodontists, 55%
of them use ultrasonic activation, 34% plastic file, 1%
sonic activation and 9% use other methods. The use
of EndoVac was not reported. No correlation was ob-
served among questions.

Discussion

The present study evaluated the current trends in
irrigation among Brazilian endodontists. This study
has provided knowledge about the irrigants profile
used in Brazilian population.
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Sodium hypochlorite was the most common irrig-
ant used (88.2% of respondents). It can be associated
with the fact that this is the only irrigant able to dis-
solve organic tissue and to exert effective antimicro-
bial activity.®” Additionally, when asked to rank the
reasons for their primary irrigant selection, antibacte-
rial capability and tissue dissolution were the most
important reasons.

In the present study, the rate of NaOCl use as pri-
mary irrigant was 83.4%. Dutner et al'* found that the
overwhelming majority of American endodontists
(91%) use sodium hypochlorite as their primary irrig-
ant. Clarkson et al,’® in a survey conducted in Austra-
lia, reported that 94% of endodontists used sodium
hypochlorite. In a United Kingdom survey among
643 general dentists, irrigant choice was strongly
linked to rubber dam use and 71% of rubber dam
users irrigated with sodium hypochlorite.! However,
in a survey conducted in North Jordan among gen-
eral dentists, only 32.9% of respondents used sodium
hypochlorite.'” In a survey conducted in Iran, 42.9%
of general dentist respondents used sodium hypo-
chlorite and 61.8% used saline solution.’®* The use
of NaOCl as primary irrigant in commonly observed
among endodontists; nevertheless, this rate decreas-
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es when general dentists were the respondents.

In the present study, NaOCl concentration most
used was between 1.6% and 2.5%, and only 15.1%
of Brazilian endodontists use concentration greater
to 5%. Among members of the American Associa-
tion of Endodontics (AAE), 57% of endodontists use
concentration of 5% or greater.' Among Australian
endodontists, 80% used 1% NaOCI solution.*

Due to effective antimicrobial activity with substan-
tivity, CHX has been suggested as chemical adjunct
substance during preparation, as intracanal medica-
tion and as final irrigant.®® In the present study, 44.7%
of endodontists responded that they use chlorhexi-
dine during endodontic treatment and 12.3% claimed
they use CHX as primary irrigant. The percentage of
American endodontists using CHX during any phase
of endodontic treatment!* was superior (56%) to that
observed in the present study (44.7%). However, as
primary irrigant, 12.1% of Brazilian endodontist used
CHX in comparison with only 1.1% of American en-
dodontists.

Most endodontists using CHX during preparation
opted for 2% CHX gel. In this case, saline solution or
sterile water need to be used as irrigant.®!® The high
values in the use of saline solution and sterile water
as irrigants can be associated with the use of CHX
gel® as well as the use of an inert irrigant to remove
traces of active irrigants.®!°

When asked if the choice of irrigant differ based
on pulpal or periapical diagnosis, most endodontists
(62.1%) will not change their irrigant selection on
the basis of pulpal or periapical diagnoses and their
primary irrigant was sodium hypochlorite, in accor-
dance with Dutner et al." The use of CHX in cases of
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vital pulp was lower than necrotic pulp. An explana-
tion is that CHX lacks tissue-dissolving capabilities.®
In cases of retreatment, the use of CHX as primary
irrigant was greater than in cases of vital and ne-
crotic pulp. These answers should be interpreted with
caution because the questions were not open-ended
and did not allow protocols with multiple irrigants to
be considered.

In the present study, 88.4% of endodontists de-
clare they remove smear layer. A previous survey
among members of AAE revealed that 51% of prac-
ticing endodontists removed smear layer in 2001,%°
and in 2012 this rate improved to 77% of endodon-
tists. EDTA was the most common irrigant used in
the present study (93.7%) and among AAE members
(80%).1420

More than 70% of endodontists use an adjunct to
irrigation (72.1%). Out of those respondents, 55% use
ultrasonic activation, 34% plastic file, 1% use sonic
activation and 9% use other methods. The use of En-
doVac was not reported. The use of adjuncts can im-
prove the activity of an irrigant, favoring its capacity
of tissue dissolution, antimicrobial activity and smear
layer removal activity,!321-24

Conclusions

Most respondents used sodium hypochlorite and
routinely remove smear layer during endodontic
treatment using EDTA. Brazilian endodontists are us-
ing an adjunct to aid irrigation technique.
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