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Abstract

Aim: The aim of this research was to compare the dentinal debris removal capacity of 17% EDTA, 2.5% NaOCI,
MTAD and 2% Clorhexidine when used as an irrigants throughout root canal instrumentation.

Methodology: Eighty maxillary incisors were used and allocated into four groups and instrumented with the same clinical procedure but
rinsed with a different irrigant solution.

Results: Irrigating solutions employed were: 17% EDTA, MTAD, 2.5% NaOCI and 2% Clorhexidine. After irrigation with: EDTA and MTAD
resulted in little debris residual on canals as related with NaOCl and Clorhexidine. NaOCl left little debris on canals as compared with Clorhexidine
but the difference was not statistically major. The Q-Cochran test showed statistical significance among the four groups. As the results for each
group did not follow a normal distribution, the variables were analyzed using a nonparametric test. The level of statistical significance was set at
p<0.05.

Conclusion: The final third of the canals revealed more debris than the two coronal canal and any of the irrigant employed left a clean

canal in 100%.
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Introduction

Remove all the material inside the canal is a necessity for success
of the root canal procedures. However, limitations of debridement by
hand and mechanical way have been reported in recent studies [1,2].
The internal anatomy of the canals and lack of practice of the clinician
predispose to transport the main canal, perforations and apical
blockage [3-5].

Removal of debris, microorganisms and other inorganic material
from the main canal previous obturation is an important tool to consider
of the major targets of root canal therapy [6,7]. Microorganisms
persisting in the canal space following clinical events or re-colonizing
the obturated canal, are the principal source of failure [8].

Many studies concluded that manual nor rotary preparation does
not remove debris and other toxic products of the root canal. There are
some solutions such as NaOCI that are helpful in dissolve this type of
material [9]. The efficiency of cleaning inside the canal relies on the real
action of irrigant used. Copious flush plays a main part in an effective
elimination of debris, and the best used irrigant for canals is 0.5%-
5.25% NaOCl [9].

Sodium hypochlorite (NaOCI) appears to be the best solution with
a wide range of properties than any other recognized mixture for this
clinical purpose. Sodium Hypochlorite has capacity to melt necrotic
tissue [10].

Neutralization of lipo-polysaccharides by NaOCI has been stated
[11,12]; the influence, however, is slight related to that of a Ca(OH)2
covering [13]. Acid mixtures have the property to eradicate debris,
involving EDTA, most active at a concentration of 15 to 17% [10]; citric
acid solutions, used at concentrations of 10% to 50% [14,15].

EDTA shows low Ph and great potential in eliminate the smear
layer [16,17]. This may describe why an EDTA acting as an irrigant
showed superior properties in decreasing intracanal organic and
inorganic material [18], but with a lower antiseptic capability [19].

Disinfectants such EDTAC [20] or MTAd [21] have been studied
and reported with a high disinfectant and antimicrobial capacity.

EDTAC displays similar usefulness as EDTA, nonetheless it is more
toxic [21]. An advantage of 17% EDTA against MTAD, is its substantive
properties against anaerobic bacteria [21]. Irrigating solutions became
an aid to eliminate bacteria from the canals and possible associations
between them are a good tool for the clinician [22].

MTAD was used to eradicate smear layer [21], smear-layer on
cervical leak of obturated canals using a dye leakage test [23].

Another solution for this purpose is chlorhexidine. It is a solid base
and is very constant in the usage of its salts and they are fairly solvable
in H,O [24]. Hereafter, they have been substituted by chlorhexidine
(CLX). CLX is a strong disinfectant [25,26], and 2% is the ideal
concentration of this irrigating solution for the canals [27].

The aim of the present scientific report was to compare the debris
elimination capacity of 17% EDTA, 2.5% NaOCl, MTAD and 2%
Clorhexidine when used as an irrigating solution throughout root
canal instrumentation.

Methodology

This research was conducted with the agreement of the institutional
review board.

Tooth selection

Eighty maxillary anterior teeth with a single canal taken from 35 to
61 year old patients with periodontal infection and randomly chosen
and digitally radiographed. The teeth were lacking of decay, fissures,
filled canals, or restorations. Teeth with complete apices, free of
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resorption and no root canal filled were included in the research. Teeth
were placed in separate recipients with 2% formalin and maintained
refrigerated at 10°C. The average root length of the sample was 12 mm
(Table 1).

Root canal preparation

All teeth were standardized by cutting the crown and with a root
length of 12 mm, and divided in four groups (n=20). Working lengths
were calculated by subtracting 1mm from measurements recorded once
the tip of size #10 K-files (Dentsply Maillefer, Ballaigues, Switzerland)
stayed detectable at the final third and viewed roentgenographically. The
canals were enlarged by rotary manner starting by size 25 LightSpeed
LSX instrument (LightSpeed LSX, Sybron Endo, Culver City, USA).

Rotary debridement was started with size #25 to size #80 LightSpeed
LSX instruments in the apical third. They were used with a 2000 rpm
(LightSpeed electric handpiece, Discus Dental, Culver City USA) using
in and out movement. Each instrument was changed every 4 canals
and the clinical procedures was achieved rendering to the company’s
directions. All the canals were flushed with 2 cc of sanitized water.

Gates Glidden drills (Mani, Japan) #1 to #3 were used on the
cervical and middle thirds before apical preparation.

Irrigation

Final irrigation was performed with 4 irrigating solutions by using
an endodontic needle (30-gauge, Stropko Flexi-Tip; SE, Orange, CA),
by penetrating 1-2 mm of the calculate length.

After cleaning and shaping the root canals have been flushed with 2
cc of respective irrigating solution: 17% EDTA (Roth Int. Ltd., Chicago,
IL), 2.5% NaOCl, MTAD (BioPure MTAd; Dentsply, Tulsa, OK) and
Clorhexidine (2.0%). The canals were desiccated with sterile absorbent
cones (Dentsply Maillefer).

Scanning electronic microscopic analysis

Teeth were sectioned longitudinally and estimated by thirds. Teeth
were divided in labial-palatal level. To simplify separation in 2 pieces,
the roots were fluted with the same manner on the exterior side using a
metallic thin disk, taking care of canals.

The roots were chiseled and divided in two equal portions. The
portion with the perceptible cut of the roots” top was preserved and
encoded. The selected portions were placed on metallic stumps with
compound, dried, covered with gold, subsequently observed with SEM
(LEO 1430 VP. Carl Zeiss, Oberkochen, Ge).

Each third were scored and photographed at 1500 of magnification
at the same elevation as the furrow that defined each third. The counting
process was done by the author, the group of specimen was unknown
using the following 5 score system [4].

Count 1: Clean canal wall; few debris particles.
Count 2: Small accumulations.

Count 3: Many accumulations; <50%.

Count 4: >50%.

Count 5: Full of debris.

Results

The results indicated that the proliferation in the percentage of
debris and bacteria often happens in the similar way, ie., from the
cervical section to the end, independently which type applied. Tables

1 and 2 shows the amount of debris and the contrasts between the four
solutions used.

EDTA group showed important changes among the other groups.
EDTA was efficient in debris elimination than the rest of the irrigant
solutions (Table 2).

Statistical analysis

The experimental records employed in this research comprised of 4
units with nonparametric Cochran analysis [28]. The statistical analysis
indicated a statistical significance between the four groups. The level of
probability was established as p<0.05.

To describe which of the irrigating solutions was considerably
dissimilar among groups, Tukey test was employed for this dissimilarity.
Tukey test exhibited a difference among 2% Clorhexidine and 17%
EDTA. Meanwhile 17% EDTA and Biopure MTAD were found with
similarities in reduction of debris.

Cervical thirds were seen free of debris, but remain observable at
the final third in all cases (Figures 1 and 2).

Group Irrigating solutions during root canal preparation (n=20)
A EDTA
B 2.5% NaOCI
C Biopure MTAd
D Clorhexidine (2%)

Table 1: Solutions used during root canal preparation.

GROch)III-E-RrIIgﬁTING APICAL THIRD | MIDDLE THIRD CE.I.T_I‘IILCDAL

EDTA (n=20) 1.22+0.35 1.15+ 033 1.08 £0.10
0.545 0.066 0.031

NAOCL (n=20) 1.94 +0.45 1.76 £ 0.43 1.76 £ 0.43
<0.001 0.004 <0.001

BIPURE MTAd (n=20) 1.54 +£0.35 1.55+0.39 1.69+£0.30
0.545 0.076 0.708

CLORHEXIDINE (n=20) 2.10+0.80 2.15+0.96 2.10 £ 0.94
0.064 0.33 0.082

Note: [I: arithmetical mean; s, standard deviation.

Table 2: Results of the debris removal between irrigating solutions (xs).

Cervical third:

A.17% EDTA

Figure 1. Typical SEM photomicrographs exhibiting the Cervical, Middle and
apical thirds of root canal dentin surface in 17% EDTA, MTAD, 2.5% NaOCI
and 2% Clorhexidine (1,000x-5,000x).
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A. 17% EDTA

Figure 2: Middle third.

A.17% EDTA

C. 2.5NaOCl

Figure 3: Apical Third.

Discussion

The aim of this research was to appraise the debris elimination
capacity of 17% EDTA, 2.50% NaOCIl, MTAD and 2% Clorhexidine
when are employed as an irrigants during root canal procedures. The
canal was analyzed and scored by thirds.

The combination of chemical and mechanical preparation is the
key requisite for the achievement of the best eradication of debris.
Irrigation has to be constant and copious to eliminate living/non-living
materials.

NaOClI solution is the recommended solution to disinfect all type
of material remnant [4]. However, in our study, NaOCIl did not remove
debris in the apical third, which is reliable with scores previously
reported [29,30].

Numerous authors [16,19,20] described that alternating irrigants
eliminate all kind of material inside the canal.

Hiilsman et al. [6] did not find substantial changes in remains
eradication, when they using 2.5% NaOCI as an irrigant and 17%
EDTA in pasteous consistence.

Our results show that EDTA and Biopure MTAD followed by
NaOCl are effective irrigating solutions to decrease the amount of

debris. Clorhexidine left considerable amount of debris. With the
mechanical procedure, the outcomes for EDTA and the rest of the
irrigants were comparable with earlier reports [9], and both solutions
(EDTA and MTAD) are recommended (Figures 1 and 2).

EDTA solution removes debris and other material of the canal as
reported by Tanomaru et al. [13] EDTA and NaOCI get a potentiation
of the mixture action when energized by temperature [14]. Irrigating
solutions employed in pulp therapy also clean the pulp chamber [11].
We found that any of the irrigating solutions reviewed was efficient of
eliminating debris in 100% (Figure 3).

In our research, no relevant dissimilarities of existence of remains
were detected between groups of instrumentation and flushed with
NaOCl. Our results are in concordance with Tucker [31] who compared
mechanical instrumentation using 1% NaOCl as irrigant.

To acquire disinfection through the canal thirds, current data is
too heterogeneous to compare and identify superiority of an individual
technique highlighting the need to standardize experimental protocols
and develop a more representative research model to investigate the in
vivo impact [32-35].

The reduction of debris has been discussed and reported in various
scientific reports [32-35].

Conclusion

17% EDTA and Biopure MTAD are irrigating solutions with high
capacity to reduce debris better than 2.5% NaOCl and 2% Clorhexidine.
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