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ABSTRACT

Objective
To evaluate the effectiveness of EDTA 17% on the removal of the smear layer and the calcium hydroxide dressing in different thirds of the 
root canal. 

Methods
Forty canines were instrumented in the cervical and middle thirds using Gates-Glidden drills. In the working length, enlargements were carried 
out with files up  to #35 followed by scaling up to #50. After instrumentation, the teeth were divided into four groups according to the type 
of final irrigation: Group I - irrigation with 5 ml NaOCl 2.5%, Group II - irrigation with 5 ml EDTA 17% followed by irrigation with 5 ml NaOCl 
2.5%; Group III - irrigation with 5 ml NaOCl 2.5%; Group IV - irrigation with 5ml EDTA 17% followed by one with NaOCl 2.5%. The teeth 
were filled and radiographed. The teeth were then submitted to the clearing technique and photographed by means of a camera coupled to 
a stereomicroscope. 

Results
The images showed: Group I - the presence of smear layer in the three thirds and fewer accessory canals filled; group II - the smaller amount 
of smear layer on the cervical, middle and apical third and filling of the accessory canals; group III - there are residues from the dressing in the 
cervical, middle and apical third, and group IV - in all of the thirds there was a reduction in the presence of dressing remnants and the largest 
number of filled accessory canals

Conclusion
It can be concluded that the use of EDTA 17% favored the removal of the smear layer and the remnants of the intracanal dressing in all thirds 
of the root canal. 

Indexing terms: Calcium hydroxide. Dental pulp cavity. Edetic acid. Smear Layer. 

RESUMO

Objetivo
Avaliar a eficácia do EDTA a 17% na remoção da smear layer e da medicação de hidróxido de cálcio nos diferentes terços do canal radicular. 

Métodos
Quarenta caninos inferiores foram instrumentados nos terços cervical e médio utilizando-se brocas Gates-Glidden. No comprimento de 
trabalho realizou-se o alargamento até a lima #35 seguido do escalonamento até a lima #50. Após os dentes foram divididos em quatro 
grupos de acordo com a irrigação final: grupo I - irrigação com 5ml de NaOCl 2,5%; grupo II - irrigação com 5 ml de EDTA 17% seguidos de 
5ml de NaOCl 2,5%; grupo III - irrigação com 5ml de NaOCl 2,5%; grupo IV - irrigação com 5ml de EDTA 17% seguidos de NaOCl 2,5%. 
Os dentes foram obturados e radiografados. Posteriormente os dentes foram diafanizados e fotografados por meio de máquina fotográfica 
acoplada em lupa estereoscópica. 

Resultados
As imagens revelaram: grupo I - presença de smear layer nos três terços e o menor número de canais acessórios preenchidos; grupo II - nota-se 
a menor quantidade de smear layer no terço cervical, médio e apical e a obturação de canais acessórios; grupo III - há presença de resíduos da 
medicação no terço cervical, médio e apical; grupo IV - em todos os terços houve redução da presença de resíduos da medicação e o maior 
número de canais acessórios preenchidos. 

Conclusão
Pode-se concluir que o uso do EDTA a 17% favoreceu a remoção dos resíduos da medicação intracanal do canal radicular. 

Termos de indexação: Hidróxido de cálcio. Cavidade pulpar. Ácido edético. Camada de esfregaço.  
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INTRODUCTION

The main aim of endodontic treatment is to 
promote the disinfection, shaping and hermetic sealing of 
the root canal system. This process is generally achieved 
using mechanical instrumentation, supplemented by the 
use of irrigants and antimicrobial agents. Calcium hydroxide 
(Ca(OH)2) is the substance most frequently recommended 
and accepted as intracanal dressing, by virtue of its marked 
antimicrobial action on the majority of species of bacteria 
found in endodontic infections1. 

However, remnants of this substance remaining 
inside the main canal and also the accessory canals 
enclosed in the smear layer could lead to infiltration at 
the interface of the canal wall and the filling, so a final 
irrigation is recommended prior to endodontic filling in 
order to induce its removal2. 

The endodontic smear layer has been described as 
a residual layer that covers the canal walls, produced by the 
cutting of the dentin surface by the instrument3-4. The first 
researchers to describe the smear layer on the instrumented 
root canal surface were McComb & Smith5, who identified 
the presence, in the composition of the smear layer, not only 
of dentin shavings but also the remains of odontoblastic 
processes, namely pulp and bacteria. Violich & Chandler4 
emphasized that the smear layer is composed mainly of 
inorganic material, which prevents effective removal using 
sodium hypochlorite. Some authors suggest the use of 
sodium hypochlorite combined with a final irrigation using 
EDTA 17% for the complete removal of the smear layer4,6-9.

In the past, several authors have suggested that 
the retention of the smear layer could block the dentinal 
tubules and restrict penetration by bacteria10-12. However it 
is now known that this layer, with its weak adherence to 
the root canal walls, could harbor numerous bacteria and 
provide a substrate for them12-15. Moreover, when present 
on the wall and the dentinal tubules, it could limit the 
effectiveness of the disinfection of the root canal system, 
preventing the action of the sodium hypochlorite during 
the irrigation with the calcium hydroxide used as intracanal 
dressing and the endodontic cement during the filling4,16. 

Faced with the possibility that using calcium 
hydroxide leaves debris inside the canal, together with the 
residual dentin layer, possibly exerting a negative effect 
in terms of the quality of the sealing of the canal filling, 
concern has grown over the removal technique. Some 
authors have reported more adequate sealing of the filling 
when the calcium hydroxide was used as dressing between 
sessions and also as an apical plug17. Some theories suggest 

that calcium hydroxide, when it comes into contact with 
dentin, is capable of reducing its permeability, while others 
argue for its inclusion in the filling cement, providing by 
itself a reduction in permeability18. Given its ability to 
chelate calcium ions, EDTA has also been recommended in 
the removal of calcium hydroxide from the inside19. 

The aim of the present study, therefore, was to 
evaluate the effectiveness of edetic acid at 17% (EDTA 
17%) in the removal of the smear layer and of the calcium 
hydroxide intracanal dressing on the different thirds of the 
root canal.

METHODS

A total of 40 extracted single-rooted, human, 
lower canines were used. Surgery was initially carried out 
to access and remove the pulp tissue, using a high-speed 
no. 2 spherical diamond bur (KG-Sorensen, São Paulo, 
Brazil) cooled with water, followed by copious irrigation of 
the pulp chamber with a solution of sodium hypochlorite 
1% and suction. Each root canal was examined with the 
aid of a size 10 k-type file (Dentsply, Maillefer, Ballaigues, 
Switzerland), along the entire length as far as the apical 
foramen. Retreating one millimeter from this length, the 
actual working length of each sample was obtained, with 
the vestibular cusp of this same root being the point of 
reference used as the parameter for this definition. 

The teeth were then instrumented using Gates-
Glidden 32 mm bits in the sequence #4, #3, #2, #1 to 
within 4 mm of the root apex. In the working length, 
the instrumentation began with the use of file #15 and 
proceeded up to file #35, finishing at the apical stop and 
the scaling was performed using files 40, 45 and 50.

After the biomechanical preparation, the teeth 
were divided at random into four distinct groups according 
to the type of final irrigation used: group I - the irrigation 
was carried out using 5 ml of sodium hypochlorite 2.5%. 
The teeth were dried with absorbent paper points and 
sealed with zinc oxide and eugenol; group II - the teeth 
were irrigated with 5 ml EDTA 17% for two and a half 
minutes, subjected to agitation with a #15 file, followed 
by irrigation with 5 ml of NaOCl 2.5%. The teeth were 
dried with absorbent paper points and sealed with zinc 
oxide and eugenol; group III - after the application of 
Ca(OH)2 intracanal dressing combined with propylene 
glycol, these teeth also received a final irrigation with 5 
ml NaOCl 2.5% and agitation with a file. The teeth were 
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dried with absorbent paper points and sealed with zinc 
oxide and eugenol; group IV - after the use of the Ca(OH)2 
intracanal dressing combined with propylene glycol for 5 
days, irrigation was performed with 5 ml EDTA 17% for 
two and a half minutes, submitted to agitation using a #15 
file, followed by the use of absorbent paper points and 
sealed with zinc oxide and eugenol.

The teeth were subsequently filled using the 
McSpadden technique. They were then radiographed 
in the vestibular-lingual and mesial-distal directions and 
submitted to the clearing technique. In this process, the 
teeth were immersed in HCl 10% for 24 hours, with daily 
replacement, until the rubbery condition of the tooth was 
evident. The teeth were rinsed in running water for 24 
hours. The next dehydration phase was carried out using 
the gradual addition of alcohol (50% of pure alcohol) for 
one hour, and for the final pass it remained for 24 hours. 
After dehydration, the samples were inserted in Methyl 
Salicylate, where they were kept. After the teeth reached 
a state of total transparency, photographs were taken with 
the aid of a camera attached to a stereoscopic magnifying 
glass. 

	

RESULTS

In group I, the presence of a smear layer was 

observed, left by the compact instrumentation in the 

middle of the filling material (Figure 1a) which was not 

removed by the NaOCl 2.5%, and complementing this 

observation, a reduction can be seen in the sharpness of 

the edge of the filling (Figure 1b). Additionally, the smaller 

number of filled accessory canals can be observed. 

When we analyze group II, we find that in the 

cervical, middle and apical thirds, a smaller quantity of 

smear layer is present and the filling of accessory canals 

(Figures 1c and 1d) characterized by the use of NaOCl 

2.5% combined with EDTA 17% without the use of 

intracanal dressing. 

Group III shows the presence of dressing residue 

in the cervical, middle and apical thirds (Figures 1e and 1f).

In group IV, in all the thirds, the largest number 

of filled accessory canals is evident as well as the presence 

of sharper edges and a reduced presence of smear layer 

(Figures 1g and 1h).
 

Figure 1. Morphological analysis- A: Group 1 (Control). Root surface with intact 
cementum (score 1); B: Group 2 (SRP). Smooth and regular root surface, 
with occluded dentinal tubules, and presence of smear layer (score 2); 
C: Group 3 (Ultrasonic scaler). Irregular root surface with presence of 
grooves, occluded dentinal tubules, and smear layer (score 3); D: Group 
4 (Ultrasonic scaler+SRP). Irregular root surface with presence of grooves, 
occluded dentinal tubules, and smear layer (score 3) (bar:10µm; original 
magnification: X 1000).

 DISCUSSION

Despite it being a subject that courts controversy, 
there is a tendency in the literature for the recommendation 
of the removal of the smear layer and the potential residue 
left by the calcium hydroxide, assuming that this is a 
beneficial procedure to achieve the filling of the entire root 
canal system4,16,18.

Many solutions are tested with this end in mind, 
however the solution involving EDTA and its combinations 
is the one most frequently used by virtue of its satisfactory 
chelating properties4,6-9.

Analyzing the photographs for group I, it can be 
observed that only the use of the hypochlorite solution 
was incapable of removing the smear layer from the canal 
walls as its presence can be seen in the filling material, 
which could be explained by the fact that the smear layer is 
composed of both organic and inorganic products, which 
requires the use of a solution to complement the action of 
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the hypochlorite, which only works on the organic portion 
of this layer. Meanwhile, in group II, where EDTA was 
employed, the presence of filled accessory canals can be 
observed. These findings agree to the study by White et 
al.6 and Violich & Chandler4.

In group III, the presence of a smear layer and 
calcium hydroxide residue was more accentuated in all 
three thirds, not only on the walls but also inside the filling 
material, which may be explained by the looser adherence 
of calcium hydroxide to the dentin walls when compared 
to the smear layer, which is in line with observations made 
by Miranda20. 

The importance of using EDTA, for the removal of 
both the smear layer and the calcium hydroxide dressing, 
was demonstrated by Moraes et al.19. It was reaffirmed 
by Calt & Seper18, who highlighted the use of Ca(OH)2 
as an intracanal dressing, that it should be completely 
removed from the root canal walls using EDTA, followed by 
NaOCl, to enable the effective sealing of the root canal and 
the penetration of the cement inside the root canals. In 
comparative studies, the authors debunked the argument 
that, even with the use of these solutions, it was not 
possible to remove the Ca(OH)2 completely from the canal. 

In group IV, where EDTA was used combined with 
hypochlorite in the removal of the calcium hydroxide 

the reduction of smear layer was found on the walls 
through the presence of sharp edges and also the Ca(OH)2 
dressing via the reduction of spaces in the middle of 
the filling material, unlike in group III, which indicated a 
possible effectiveness of EDTA in the removal of Ca(OH)2 
residue, as well as the already established effectiveness on 
the smear layer21. 

CONCLUSION

According to the methodology employed and the 
results obtained, it may be concluded that the use of EDTA 
17% benefitted the removal of the smear layer and the 
intracanal dressing residues in all thirds of the root canal. 
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