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ARTICLE INFO                                          ABSTRACT
 

 

Background: 
waste vital or necrotic, bacteria and byproducts. It prevents the penetration of medicines intracanais 
and endodontic sealer in the Dentinal tubules and ramifications of
techniques have been proposed and rinsing delivery devices to improve the distribution of the solution 
within the root canal system. 
The objective
passive ultrasonic irrigation for removal of debris tubules and smear layer. It was concluded that 
ultrasound enhances passive irrigation solution irrigating action decreasing the amount of dirt from the 
root canal system.
Conclusion:
irrigation and irrigation in the remova
irrigation is not able to remove all the "debris" from the root canal but when used, significantly 
enhances cleaning of the root canal system.
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INTRODUCTION 
 
The main goals of endodontic treatment are cleaning and 
shaping of root canals and then obtain a three
obturation, thus preventing reinfection by microorganisms 
(Ivana Toljan et al., 2016). These objectives are achieved 
thanks to the preparation done by hand files or roundabouts and 
irrigating solutions during their action of chemical mechanical 
preparation by the walls of the root canal, these release 
scrapings of dentin, which unite the pulp and microorganisms 
remains, forming the smear layer (Kamalak Aliye
Castelo-Baz et al., 2016). Thus, the disinfection of the root 
canal with use of antimicrobial substances which dissolve 
organic tissues is considered essential part of the microsurgical 
preparation (Al-Jada et al., 2009). Irrigation
complements the mechanical instrumentation facilitating the 
removal of microorganisms, debris and necrotic debris, areas 
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ABSTRACT 

Background: The smear layer is formed by the rest of dentin and organic material, such as cellular 
waste vital or necrotic, bacteria and byproducts. It prevents the penetration of medicines intracanais 
and endodontic sealer in the Dentinal tubules and ramifications of
techniques have been proposed and rinsing delivery devices to improve the distribution of the solution 
within the root canal system.  
The objective of this work was to compare the conventional irrigation technique the technique of 
passive ultrasonic irrigation for removal of debris tubules and smear layer. It was concluded that 

asound enhances passive irrigation solution irrigating action decreasing the amount of dirt from the 
root canal system. 
Conclusion: The passive ultrasonic irrigation is more effective than the conventional ultrasonic 
irrigation and irrigation in the removal of debris and smear layer from root canals. Passive ultrasonic 
irrigation is not able to remove all the "debris" from the root canal but when used, significantly 
enhances cleaning of the root canal system. 

Sousa et al. This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited. 

The main goals of endodontic treatment are cleaning and 
shaping of root canals and then obtain a three-dimensional 
obturation, thus preventing reinfection by microorganisms 

. These objectives are achieved 
o the preparation done by hand files or roundabouts and 

irrigating solutions during their action of chemical mechanical 
preparation by the walls of the root canal, these release 
scrapings of dentin, which unite the pulp and microorganisms 

Aliye et al., 2016;  
Thus, the disinfection of the root 

canal with use of antimicrobial substances which dissolve 
organic tissues is considered essential part of the microsurgical 

. Irrigation-aspiration 
complements the mechanical instrumentation facilitating the 
removal of microorganisms, debris and necrotic debris, areas  
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not reached by the instruments during the preparation of root 
canals, such as communications between channels (isthmus) 
and accessory canals and flattening 
Roding et al., 2010; Young et al
canals, irrigating solutions are used, the best known of them is 
sodium hypochlorite (NaOCl), for its low surface tension, 
deodorizing, ability to disaggregate organic fabrics and 
antimicrobial properties (Ivana Toljan
the smear layer and microorganisms of root canals, NaOCl and 
ethylene diamine tetraacetic acid (EDTA) was more effective 
than just the use of NaOCl to have an effect must be in direct 
connection with the dentin surface 
Andrade, 2012; Baugh and Wallace
diameter of the root canal and its branches becomes dificultoso 
the irrigant fills apical and lateral channels thus various studies 
have suggested the use of PIII (Passive Ultrasonic Irrigation) to 
assist the arrival of irrigants these areas 
2016; Weber et al., 2003). Thus, PUI consists in the use of 
ultrasound is widely used in endodontics, and its more 
expanded use in removing calculations of the pulp chamber and 
assist in the search for calcified canals or even to complement 
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The smear layer is formed by the rest of dentin and organic material, such as cellular 
waste vital or necrotic, bacteria and byproducts. It prevents the penetration of medicines intracanais 
and endodontic sealer in the Dentinal tubules and ramifications of the root canal system. Several 
techniques have been proposed and rinsing delivery devices to improve the distribution of the solution 

of this work was to compare the conventional irrigation technique the technique of 
passive ultrasonic irrigation for removal of debris tubules and smear layer. It was concluded that 

asound enhances passive irrigation solution irrigating action decreasing the amount of dirt from the 

The passive ultrasonic irrigation is more effective than the conventional ultrasonic 
l of debris and smear layer from root canals. Passive ultrasonic 

irrigation is not able to remove all the "debris" from the root canal but when used, significantly 
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not reached by the instruments during the preparation of root 
canals, such as communications between channels (isthmus) 
and accessory canals and flattening (Alkahtani et al., 2014; 

et al., 2007). Disinfection of root 
canals, irrigating solutions are used, the best known of them is 
sodium hypochlorite (NaOCl), for its low surface tension, 
deodorizing, ability to disaggregate organic fabrics and 

Ivana Toljan et al., 2016). To remove 
the smear layer and microorganisms of root canals, NaOCl and 
ethylene diamine tetraacetic acid (EDTA) was more effective 
than just the use of NaOCl to have an effect must be in direct 
connection with the dentin surface (Alkahtani et al., 2014; 

Wallace, 2005). Because of small 
diameter of the root canal and its branches becomes dificultoso 
the irrigant fills apical and lateral channels thus various studies 
have suggested the use of PIII (Passive Ultrasonic Irrigation) to 

ist the arrival of irrigants these areas (Ivana Toljan et al., 
Thus, PUI consists in the use of 

ultrasound is widely used in endodontics, and its more 
expanded use in removing calculations of the pulp chamber and 
assist in the search for calcified canals or even to complement 
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the action of irrigating solutions (Ivana Toljan et al., 2016; 
KamalakAliye et al., 2016; Castelo-Baz et al., 2016). The PUI 
strengthens the action of the chemical agent, for its ability 
cavitation and movement, which eventually result in the 
displacement of these "debris" that would hinder the action of 
irrigating solutions within the tubules (Plotino et al., 2007). 
Therefore, the objective of this study was to evaluate through 
literature review the importance of passive ultrasonic irrigation 
in cleaning the root canals. Hypothesized to be an increase of 
successful endodontic treatment. 
 

MATERIALS AND METHODS 
 
For the identification of studies in this review study, carried 
outa detailed search strategy for Medline, Pubmed, Embase, 
Ovid and Cochrane Library in the years 1957 - 2016, as well as 
books and magazines related to the topic, with 159 
correlationated works. They Were used the descriptors: 
"Dentin Remnants"; "Endodontics"; "Irrigation Systems"; 
"Passive Ultrasonic Irrigation"; "Root Canal Irrigation." 
Analyzed studies systematic review, meta-analysis, 
randomized controlled cases, nonrandomized clinical cases and 
opinion articles que Addressed the term atraumatic surgery. 
The date Were Analyzed, correlated to the discussion of the 
results highlighted in the literature. 
 
Continuous Predictors 
 
The continuous predictors Were Passive Ultrasonic Irrigation. 
 
Response Predictor 
 
The response was predictor Root Canal Irrigation. 
 
Literature review 
 
According to the bibliographic findings, a number of results 
showed the importance of irrigation in endodontic treatment. 
According Ricucci and Bergenholtz, 2013, in endodontic 
procedures, it is impossible to mold and thoroughly clean the 
root canal due to the complex anatomy of the root canal 
system, such as irregularity of the root including isthmus and 
apical deltas. Only 40% of the root canals can be reached by 
instruments used in the technique, and therefore the irrigation 
an essential part of endodontic therapy which allows a cleaning 
of the instruments beyond (Ivana Toljan et al., 2016; 
KamalakAliye et al., 2016). Thus, the goal of irrigation is to 
remove the pulp tissue and also the smear layer and layer of 
rest dentin that occurs after instrumentation (Baugh and 
Wallace, 2005). The effectiveness irrigation depends on the 
operating mechanism. Sodium hypochlorite (NaOCl) is widely 
used as an effective disinfectant in endodontics, for it to 
dissolve organic tissue and kill microorganisms and moreover 
act as a lubricant and is non-toxic (Haapasalo et al., 2005). 
Richman (1957) (Richman, 1957) introduced ultrasonic devices 
in endodontics, activated by means of ultrasound has the 
potential to prepare and perform debridement of the root. 
Frequent Oscillation is 25-30 kHz, which are beyond human 
limits. It has been demonstrated that ultrasonic irrigation are 
effective for irrigation canals, two types of ultrasonic irrigation 
are described in the literature, one is the simultaneous 
combined irrigation ultrasonic (UI), and the other without the 
simultaneous instrumentation called passive ultrasonic 
irrigation (PUI). Thus IU was shown to be less effective in 
removing the pulpal tissue smear or layer of the wall of the root 

canal of the PUI. This can be explained by a reduction of 
transmission of acoustic and cavitation. Moreover, Rodig et al, 
2010 compared the removal of dental debris irregularities 
simulated root canals, between the conventional manual 
instrumentation (BMI) and the PUI. The PUI showed better 
results in the removal of debris compared to BMI. The study of 
Gregory et al. 2010 evaluated the effect of penetration of 
NaOCl in side channels, including the PUI compared with IMC 
needle 30G on the surgical microscope verified that all the 
specimens were filled with a solution of contrasts. The results 
showed that the PUI was more concrete to penetrate the side 
channels. Even in this context, Andrade 2012 found 75 human 
teeth uni root, right, has been divided into 5 groups, group I 
and II the irrigating solution was activated with the tip 
ultrasonically and group III and IV irrigation was performed 
with BMI and the V group was control. Group I and III was 
used saline, and Group II and IV 1% NaOCl, and V without 
.Conclui irrigation PUI and BMI associated with 1% NaOCl 
contributed to the reduction of contamination, however not 
completely eliminated E. faecalis. However the PUI promoted 
greater cleaning in the simulated lateral canals in the apical 
third compared to BMI. 
 
Sabins et al, 2003 have conducted studies to determine if 
passive ultrasonic irrigation could reduce the debris in the root 
canal. Were used 100 molars instrumented hand, they were 
given 5 groups: group 1 was control and received no treatment, 
only final irrigation with NaOCl 5.25%. Group 2 received for 
30 seconds sonic irrigation, group 3 for 60 seconds and Groups 
4 and 5 received by the PUI 30 and 60 seconds respectively. 
The results were that the passive ultrasonic activation is more 
effective than conventional irrigation and the ultrasonic 
activation to the removal of dentin debris in relation to the time 
used no significant difference. Spoleti et al. (2003) used 60 
teeth (incisors, upper canines and the disto-buccal root of 
maxillary molars) to evaluate the disinfecting root canals by 
PUI. The channels were infected with three types of 
microorganisms. They were divided into two groups: group 1 
received saline solution, group 2 also received the same 
solution more was ultrasonically activated. The teeth were 
analyzed consecutively with culture medium, where surviving 
colonies were found on all teeth of the sample in cases that 
were not used in PUI colonies were greater. Jadaan et al. 
(2009) compared the different activations ultrasonic, sonic and 
conventional irrigation in curved canals cleaning using NaOCl 
2.5% were manufactured 50 models with the curvature of 20 
degrees between the long axis and the apex in transparent 
resin. Were divided into four groups, three of activation was 
done with ultrasound, the first of which was used stainless 
steel K file, the second file K of pre curved stainless steel and 
nickel-titanium file was used in the third, fourth group used a 
sonic device with plastic uncertain, and in the control group 
there was no activation. The file with curvature was the one 
that caused discrete apical transport. Concluded that the first 
three groups (PUI) there were different statistics, however, the 
sonic device and conventional irrigation removed less necrotic 
tissue. 
 
Muller et al. (2003) investigated a final washing with solvent 
and ultrasound Endosolv R® result in cleaner walls of root 
canals during endodontic retreatment. A total of 56 teeth, 
bicuspids extracted was instrumented manually using a step-
back extension technique and filled with gutta-percha and AH 
Plus. After nine months, the channels were portrayed by 
removing the gutta-percha and sealer with ProTaper Universal. 
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All groups fill with debris in the three thirds of the root canal 
after retreatment. There were no significant differences 
between groups or between thirds of the root canal in each 
group (p> 0.05). Cohença et al. 2003 performed in vivo study 
to assess the effectiveness of the apical irrigation negative 
pressure (ANP), passive ultrasonic irrigation (PUI) and 
irrigation positive pressure (PP) in the reduction of intracanal 
bacterial dog teeth with pulp necrosis and periodontitis apical. 
Eighty channels were randomly distributed in three 
experimental groups and two control according to the irrigation 
delivery system: ANP group (n = 20), PUI (n = 20) group, PP 
(n = 20) CP group (positive control - irrigation with sterile 
saline, n = 10) group and NC (negative control - vital pulp not 
subjected to bacterial inoculation, n = 10). All experimental 
groups were effective in the reduction of Gram-positive 
bacteria compared with the PC (p <0.05). As regards the 
reduction of Gram-negative bacteria, ANP group was 
significantly better than PP (p <0.05). No statistically 
significant difference was found between PP and PUI (p> 
0.05). 
 
According Alkahtani et al. (2004) evaluated the efficacy of 
debridement of the root canal after irrigation EndoVac 
compared with conventional irrigation systems. The Endovac 
system was more efficient in removing debris from the apical 
third of the root canal as compared to conventional irrigation 
systems. Munoz and Camacho-Cuandra (2012) conducted a 
study in vivo in order to evaluate the efficiency of different 
irrigation protocols to take the irrigating substance to the 
working length. All tooth preparation followed the same 
protocol, and then were divided into three groups: group 1 
conventional irrigation was performed, group 2 received PUI 
and the third group was irrigated with negative pressure 
(EndoVac® system). After analysis, the authors concluded that 
the PUI and irrigation EndoVac® were more effective than 
conventional irrigation to bring the irrigating substance to the 
working length. Castle-Baz et al. (2012) conducted a study to 
compare the effect of two ultrasonic irrigation techniques 
penetration of NaOCl in the main channel and accessory canals 
of extracted teeth. The teeth were divided into three groups, 
with the group 1 irrigation was made with positive pressure in 
group 2 was held PUI and group 3 was made continuous 
ultrasonic irrigation. The results showed that group 1 had 
lower NaOCl penetration rate in the side channels and 
principal than the other experimental groups. Malki et al. 
(2012) conducted a study in order to evaluate the influence of 
the depth of insertion of an instrument ultrasonically 
oscillating in removing debris dentinal irregularities simulated 
upper canines with straight roots. Once prepared, the 
specimens were divided into groups: group 1 the ultrasonic 
device was placed 1 mm from the working length, in group 2 
to 2 mm in group 3 to 3 mm in group 4 to 4mm in group 5-5 
mm and group 6 to 1 mm but no ultrasonic activation. After 
the analysis concluded that an ultrasonic tip activated in a root 
canal is capable of removing greater amounts of debris, 
especially if it is between 1 to 3 mm of working length. 
 
Conclusion 
 
It was concluded that the passive ultrasonic irrigation is more 
effective than the conventional ultrasonic irrigation and 
irrigation in the removal of debris and smear layer from root 
canals. Passive ultrasonic irrigation is not able to remove all 
the "debris" from the root canal but when used, significantly 
enhances cleaning of the root canal system. 
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