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Effectiveness of 2% chlorhexidine gel
compared to two solvents commonly
used in endodontic retreatment

ABSTRACT

Objective: The present study has compared the action
of 2% chlorhexidine gel to two solvents commonly used
in endodontic retreatment, xylol and eucalyptol, regard-
ing the cleaning of the root canal walls. Methods: Forty-
five human single-rooted teeth were randomly divided
into three groups. The teeth were instrumented, filled
and radiographed before being stored in an oven at 37°C
for 60 days. The filling material was removed from root
canals according to the following techniques: Kerr and
Hedstroem files with xylol (G1), eucalyptol (G2), and 2%
chlorhexidine gel (G3). After removing the filling mate-
rial, the teeth were radiographed in ortho- and mesio-
radial directions. The radiographs were analyzed by three
double-blinded examiners for the presence of remaining
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filling material. Next, the teeth were longitudinally frac-
tured and the resulting faces were digitally scanned. The
Image Tool software was used to assess the amount of
remaining filling material, and data were statistically ana-
lyzed. Results: With regard to the radiographic analy-
sis, no statistically significant differences were observed
between the groups studied (i.e. chlorhexidine, xylol and
eucalyptol). However, when digitalized images were ana-
lyzed, xylol was found to be significantly more efficient for
cleaning the root canals compared to 2% chlorhexidine
gel. Conclusion: It can be stated that xylol was the most
effective solution for removal of filing material compared
to 2% chlorhexidine gel and eucalyptol.
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Introduction

Removal of filling material and cleaning of root ca-
nals are considered important procedures for a success-
ful endodontic retreatment.’? In order to remove the fill-
ing material from the root canals, different techniques
have been proposed by the literature. These techniques
include the use of rotary or manual instruments in as-
sociation or not with solvents.?

Different solvents have been proposed for aiding in
the removal of filling material from root canals, among
them one can cite chloroform, eucalyptol and xylol.>*
Although effective, most endodontists do not use sol-
vents because of the toxic action of such substances
on periapical tissues.’®

According to Oliveira,” chlorhexidine gel can be an
alternative to the use of solvents. In fact, this substance
has low toxicity® and allows the root canal walls to be
mechanically cleaned due to its viscosity, thus compen-
sating the action of solvents.® In addition, chlorhexidine
has a wide-spectrum antibacterial activity.>!®!! Accord-
ing to Gomes et al,'® 2% chlorhexidine gel has shown to
be highly effective against Enterococcus faecalis, which
is a relevant fact as Sundqvist et al,'> Molander et al'®
and Pinheiro et al* reported that this microorganism is
associated with cases of endodontic failure.

The objective of the present study was to compare
the action of 2% chlorhexidine gel to two solvents large-
ly used in endodontic retreatment, xylol and eucalyptol,
regarding the cleaning of the root canal walls.

Material and Methods

The Human Research Ethics Committee of the Fed-
eral University of Pelotas, Dentistry School (process
number 012/2006) has approved this study. A total of
45 human single-rooted teeth (incisors and canines)
with complete apices were used for study, all being
stored in saline solution (Basa — Industria Farmacéu-
tica Basa Ltda, Caxias do Sul, RS, Brazil) and kept at
constant temperature of 37°C in an oven. By using a
digital calliper, the roots had their length standardised
to 15 mm. Double-faced diamond discs (KG Sorensen,
Séo Paulo, SP, Brazil) mounted on a micro-motor and
straight handpiece (Kavo Extra —Torque 605C, Brazil)
were used for this standardization.

The foramens were standardised by using a Flexofile
#15 file (Dentsply Maillefer, Petrépolis, RJ, Brazil) and
the working length was set at 1 mm short of the apex.
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The root canals were instrumented according to
the step-back technique, which consisted in preparing
the coronal third with Gates-Glidden burs #2 and #3
(Dentsply Maillefer, Petropolis, RJ, Brazil). For apical
preparation, the apical stop was standardised to calli-
per #35 and step back performed in 1 mm increments
until #55 file. During instrumentation, the root canals
were irrigated with 2.5% sodium hypochlorite solution
(Vida Nova Farmaécias de Manipulagdo). After instru-
mentation, EDTA (Iodontosul Industria Odontoldgica
do Sul) was used for 3 minutes for removal of the
smear layer and then a final irrigation with saline solu-
tion was applied.

Root canals were dried with paper tips (Endopoints)
and filled according to the lateral condensation tech-
nique by using gutta-percha cones and Endofill sealer
(Dentsply). The teeth were radiographed in the mesial-
distal and buccal-lingual orientations for analysis of the
quality of the obturation.

Next, the root canal entry was temporarily restored
with intermediate restorative material (Dentsply) and
the teeth were stored in an oven at 37°C during 60 days
to allow the sealer to set.

After 60 days, the restorative material was removed,
including a coronal 5 mm of filling material (gutta-per-
cha + sealer) by using Gates-Glidden burs #2 and #3 in
order create a reservoir for the auxiliary chemical agent
being used.

The teeth were divided into 3 groups (n = 15) de-
pending on the auxiliary chemical agent used during the
preparation:

* Group 1: Manual instrumentation with #15 to #45
K-files (Dentsply Maillefer) followed by #15 to #45 Hed-
stroem files (Dentsply Maillefer) in association with the
use of 0.5 mL of 2% chlorhexidine gel at each instru-
mentation and abundant irrigation with 3 ml of saline
solution (Basa).

* Group 2: Manual instrumentation with #15 to #45
K-files (Dentsply Maillefer, ) in association with #15 to
#45 Hedstroem files (Dentsply Maillefer), adding 0.5
mL of xylol (Merck at each instrumentation and final
irrigation with 3 ml of saline solution (Basa).

* Group 3: Manual instrumentation with #15 to #45
K-files (Dentsply Maillefer) in association with #15 to
#45 Hedstroem files (Dentsply Maillefer), adding 0.5
mL of eucalyptol (Biodinamica) at each instrumentation
and final irrigation with 3 ml of saline solution (Basa).
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The maximum time for removing the filling material
from each root canal was defined in 30 minutes. Remov-
al of the filling material was considered complete when
remnants of gutta-percha or filling material recovering
the instruments were no longer observed, with these cri-
teria already being proposed by Hulsmann, Stotz!®* and
Imura et al.’

After removing the filling material, the teeth were radio-
graphed (Spectro 70X-Dabi-Atlante) at a focal distance of
200 mm with an X-ray unit operating at 70 KVp, 8mA, and
exposure time of 0.5 seconds. The radiographs taken were
in the mesial-distal and buccal-lingual directions.

The radiographs were evaluated by three double-
blinded examiners for the presence of remnants of
gutta-percha, attributing scores described by Ferreira et
al'” (Table 1) for the different thirds (coronal, middle and
apical) regarding the amount of radiopaque debris.

After the radiographic analysis, the teeth were longitu-
dinally sectioned in the buccal-lingual direction by using
double-faced diamond discs (KG Sorensen) and surgery
chisel (Neumar). Image of the segments were taken in
pairs (semi-parts) by digitalizing the image with a scan-
ner device HP Deskjet F300 All-In-One Series (HP-Bra-
sil) operating at a 1200 dpi resolution and presence of a
stainless steel ruler for image standardization. Next, the
software Image Tool was used to analyze the images
and helped calculate the sum of all areas (regions) where
remnants of the filling material were present. For this
analysis, the measurements were in mm?,

Kruskall-Wallis’ test was used (p < 0.05) for statistical
analysis of the amount of radiopaque debris (radiograph-
ic analysis of the scores), whereas ANOVA (p < 0.05) and
Tukey’s tests (p < 0.05) were used to analyze the sum of
the areas containing remnants of filling material.

Table 1. System of scores attributed to radiographic analysis accord-
ing to the amount of radiographic debris.

Results

Withregard to the radiographic analysis of the scores,
no statistically significant difference was observed be-
tween the three groups studied, that is, chlorhexidine,
xylol, and eucalyptol (Table 2). However, when the total
area of remaining filling material was assessed with the
Image Tools software, one could observe a statistically
significant difference between the chlorhexidine and xy-
lol groups, with the latter being more efficient than 2%
chlorhexidine gel for cleaning the root canals. No statis-
tically significant difference was found regarding the use
of eucalyptol and 2% chlorhexidine gel.

With regard to the analysis of the thirds, Figure 1
shows the scores obtained from each of them. It was
observed a higher degree of cleaning efficiency in the
coronal third, followed by middle and apical thirds.

Discussion

According to Wilcox and Swift,'® a successful end-
odontic retreatment is strongly associated with the
cleaning of the root canal walls. The present study
has evaluated the root canal cleaning with different
substances by means of radiographic analysis and
digital imaging.

[ cervical

1 middle

I apical

score 0 score 1 score 2 score 3

Figure 1. Scores attributed to the different thirds.

Table 2. Values of the sum of remaining filling material present in the
root canals in the three groups.

Scores Significant
0 Absence of radiopaque debris
1 Less than 25% of debris
Between 25% and 50% of debris
3 More than 50% of debris

Radiographic Image analysis

Groups analysis (Area of remaining
(scores) material)
Chlorhexidine 0.8+1.12 6.1 +4.2°
Xilol 0.3 + 0.5° 2.5 +3.0°
Eucalyptol 0.8+0.9? 5.4 +49°
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Notes: Letters a and b mean statistically significant differences.
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In the present work, the root length was standardised
to 15 mm with the removal of the coronal portion of
the teeth. This procedure was performed according to
Al-Omari and Dummer," who state that such a removal
allows the root canal to be better viewed morphologi-
cally and possible interferences eliminated during the
retreatment procedures.

Although several previous studies had shown that the
time required for removing the filling material is around
20 minutes, regardless of the technique used,*!® we have
opted to define a time of 30 minutes.

With regard to the different analyses used in the
present study, the radiographic one was used be-
cause it is a methodology already established in the
literature. According to Tanomaru Filho et al,?° the
conventional radiographic technique using periapical
films in two radiographic orientations provides good
conditions for analysis. However, according to Fer-
reira et al,' it is not possible to assess the amount of
remaining filling material existing on the root canal
walls by using periapical films.

In the present study, according to such a technique,
it was observed a better cleaning of the coronal third
compared to the middle and apical ones. This finding
may be associated to the use of Gates-Glidden burs
for this third, enabling better cleaning compared to
the middle and apical thirds as these were cleaned
with manual instruments only.” Despite also being
described by Wilcox?' and Ferreira et al,'” these burs
were used here to prepare a reservoir for storing the
chemical substances used.

With regard to the analysis of the root canal
cleaning using digital imaging, this technique was
shown to be efficient for quantifying the amount of
remaining filling material, which was also reported
by Bramante and Betti.*

In the present work, when this technique was
employed it was observed a better cleaning of the
dentinal walls in association with the use of xylol
compared to 2% chlorhexidine gel and eucalyptol. In
addition, in the case of the former substance, it was
difficult to reach the entire working length in some of
the teeth, as higher pressure was applied to the files
in order o remove the filling material from the root
canals. This happened because chlorhexidine does
not act directly on the filling material, that is, it does
not alter the properties of this material by causing its
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dissolution. In fact, because of its viscosity, this sub-
stance only allows the filling material to be removed
in fragments, which are dislocated from the inside of
the root canals. Also, due to the need to exert higher
pressure to the instrument, the use of manual files
in association to 2% chlorhexidine gel might cause a
deviation of the root canal, which did not occurred in
the present study as the teeth being used already had
wide and straight root canals.

The findings reported in the present study are in ac-
cordance with Oyama et al,® who evaluated the prop-
erties of several solvents by assessing the weight loss
of gutta-percha cones following the action of the sub-
stances at different times, concluding that xylol was
the most effective. Additionally, Bueno and Valdrighi*
reported better results with the use of xylol compared
to eucalyptol. However, our findings differ from those
found by Oliveira,” who reported that chlorhexidine
was better than the other solvents studied. This dis-
crepancy may be associated to the type of instrumen-
tation, since Oliveira’ had used rotary instruments that
soften the gutta-percha by heating it, whereas in the
present study manual files were used instead.

Conclusion

According to the methodology used and the results
found in the present work, one can conclude that the
use of xylol has favoured the removal of filling material
as well as the cleaning of dentinal walls compared to
the use of eucalyptol and 2% chlorhexidine gel.

Dental Press Endod. 2012 Oct-Dec;2(4):15-9



Caetano CS, Prado M, Gomes BPFA, Sousa ELR

References

10.

11.

12.

Aun CE, Santos M. Quantity of apical extruded material and efficiency
of five different methods of removing gutta-percha and sealer from root
canals: "in vitro” evaluation. Rev Fac Odontol FZL. 1989;1(2):63-73.
Friedman S, Moshnov J, Trope M. Efficacy of removing glass ionomer
cement, zinc oxide eugenol, and epoxy resin sealers from retreated
root canals. Oral Surg Oral Med Oral Pathol. 1992;73(5):609-12.
Lopes HP, Siqueira Jr JF. Endodontia, biologia e técnica. Rio de
Janeiro: Guanabara Koogan; 2004.

De Deus Q. Endodontia. 5 2 ed. Rio de Janeiro: Medsi; 1992.
Barbosa SV, Burkard DH, Spangberg LS. Cytotoxic effects of gutta-
percha solvents. J Endod. 1994;20:6-8.

Vajrabhaya LO, Suwannawong SK, Kamolroongwarakul R,
Pewklieng L. Cytotoxicity evaluation of gutta-percha solvents:
Chloroform and GP-Solvent (limonene). Oral Surg Oral Med Oral
Pathol Oral Radiol Endod. 2004;98(6):756-9.

Oliveira DP. Avaliagao “in vitro” da remogao de material obturador
empregando diferentes técnicas durante o retratamento endodéntico
[dissertacao mestrado). Piracicaba: Faculdade de Odontologia da
Unicamp; 2002.

Lee TH, Hu CC, Lee SS, Chou MY, Chang YC. Cytotoxicity of
chlorhexidine on human osteoblastic cells is related to intracellular
glutathione levels. Int Endod J. 2010;43:430-5.

Ferraz CC, Gomes BP, Zaia AA, Teixeira FB, Souza-Filho FJ. In vitro
assessment of the antimicrobial action and the mechanical ability of
chlorhexidine gel as an endodontic irrigant. J Endod. 2001;27:452-5.
Gomes BPFA, Ferraz CCR, Vianna ME, Beber VB, Teixeira FB,
Souza-Filho FJ. In vitro antimicrobial activity of several concentrations
of sodium hypochlorite and chlorhexidine gluconate in the elimination
of Enterococcus faecalis. Int Endod J. 2001;34(6):424-8.

Sena NT, Gomes BP, Vianna ME, Berber VB, Zaia AA, Ferraz

CG, et al. In vitro antimicrobial activity of sodium hypochlorite and
chlorhexidine against selected single-species biofilms. Int Endod J.
2006;39(11):878-85.

Sundqyist G, Figdor D, Persson S, Sjogren U. Microbiologic

analysis of teeth with failed endodontic treatment and the outcome
of conservative retreatment. Oral Surg Oral Med Oral Pathol.
1998;85(1):86-93.

© 2012 Dental Press Endodontics

19

21.

22.

23.

24.

. Molander A, Reit C, Dahlen G, Kuvist T. Microbiological status of root-

filled teeth with apical periodontitis. Int Endod J. 1998;31(1):1-7.

. Pinheiro ET, Gomes BPFA, Ferraz CCR, Sousa ELR, Teixeira FB,

Souza-Filho FJ. Microorganisms from canals of root filled teeth with
periapical lesions. Int Endod J. 2003;36(1):1-11.

. Hulsmann M, Stolz S. Efficacy, cleaning ability and safety of different

devices for gutta-percha removal in root canal retreatment. Int Endod
J. 1997;30(4):227-33.

. Imura N, Kato AS, Hata Gl, Uemura M, Toda T, Weine F. A

comparison of the relative efficacies of four hand and rotatory
instrumentation techniques during endodontic retreatment. Int Endod
J. 2000;33(4):361-6.

. Ferreira JJ, Rhodes JS, Pitt Ford TR. The efficacy of gutta-percha

removal using profiles. Int Endod J. 2001;34(4):267-74.

. Wilcox L, Swift M. Endodontic retreatment in small and large curved

canals. J Endod. 1991;17(7):313-5.

. Al-Omari MA, Dummer PMH. Canal blockage and debris extrusion

with eight preparation techniques. J Endod. 1995;21(3):154-8.

. Tanomaru Filho, Leonardo MR, Silva LAB, Castro ET. Avaliagéo

radiogréafica in vitro da capacidade de limpeza de técnicas

de retratamento endodontico. Rev Assoc Paul Cir Dent.
1999;53(3):238-41.

Wilcox L.R. Endodontic retreatment with halotane versus chloroform
solvent. J Endod. 1995;21(6):305-7.

Bramante CM, Betti LV. Efficacy of Quantec rotatory instruments for
gutta-percha removal. Int Endod J. 2000;33(5):463-7.

Oyama KON, Siqueira EL, Santos M. A¢ao de diferentes solventes
sobre o0s cones de guta percha. ECLER Endod. 1999;1(3):1-8.
Bueno CES, Valdrighi L. Efetividade de solventes e de técnicas na
desobturagéo dos canais radiculares. Estudo in vitro. Rev ABO Nac.
2000;8(1):21-5.

Dental Press Endod. 2012 Oct-Dec;2(4):15-9



