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Resumo 

 

O objetivo do presente estudo foi avaliar a efetividade na redução bacteriana de um 

protocolo de irrigação final de canais radiculares com infecção primária utilizando o 

sistema Easy Clean. Vinte e quatro canais radiculares com infecções endodônticas 

primárias crônicas foram analisados. As amostras foram coletadas com 3 pontas de papel 

estéreis em meio de transporte microbiológico antes da instrumentação (S1), após 

instrumentação rotatória com dois sistemas diferentes (S2), e após o protocolo final de 

irrigação utilizando o Easy Clean para agitação das soluções de irrigação (S3). Técnica 

de cultura foi utilizada para determinar a contagem de unidades formadoras de colônia 

(UFC/mL). Os resultados foram analisados estatisticamente pelo teste Mann-Whitney ao 

nível de significância de 5% para comparação entre as variáveis. Bactérias foram 

detectadas em 100% dos casos analisados, mostrando em S1 uma média de 2,0x106 

UFC/mL, em S2 2,3x104 UFC/mL e em S3 6,6x103 UFC/mL. Em conclusão, embora não 

tenha sido estatisticamente significante, houve uma redução no número de bactérias após 

o uso da Easy Clean. Portanto, pode-se sugerir que o protocolo final de irrigação com o 

auxílio do Easy Clean auxilia na redução de bactérias.  
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Abstract 

 

The objective of the present study was to evaluate the effectiveness in the bacterial 

reduction of a final irrigation protocol of root canals with primary infection using the 

Easy Clean system. Twenty-four root canals with chronic primary infection were 

analyzed. Samples were collected with 3 sterile paper points in microbiological transport 

medium before instrumentation (S1), after rotary instrumentation with two different 

systems (S2), and after the final irrigation protocol using the Easy Clean system for 

agitation irrigating solutions (S3). Culture technique was used to determine the count of 

colony forming units (CFU/mL). The results were statiscally analyzed by the Mann-

Whitney test at a significance level of 5% for comparison among the variables. Bacteria 

were detected in 100% of analyzed cases, showing in S1a mean of 2.0x106 CFU/mL, in 

S2 2.3x104 CFU/mL, and in S3 6.6x103 CFU/mL. Statistically significant differences 

were found between the rotary systems Protaper Next and HyFlex CM in the reduction 

of the bacterial load, but not in the analysis before and after Easy Clean.  In conclusion, 

although not statistically significant, there was a reduction in the number of bacteria after 

using Easy Clean. Therefore, it could be suggested that the final irrigation protocol with 

the aid Easy Clean assists in the reduction of bacteria. 

 

Keywords: endodontics, root canal infection, EDTA, Easy Clean.          
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1 

 

Efficacy of a Mechanical Irrigant Agitating Device in bacterial reduction after 

endodontic instrumentation 

 

 

Abstract 

The objective of the present study was to evaluate the effectiveness in the bacterial 

reduction of a final irrigation protocol of root canals with primary infection using the 

Easy Clean system. Twenty-four root canals with chronic primary infection were 

analyzed. Samples were collected with 3 sterile paper points in microbiological transport 

medium before instrumentation (S1), after rotary instrumentation with two different 

systems (S2), and after the final irrigation protocol using the Easy Clean system for 

agitation irrigating solutions (S3). Culture techniques were used to determine the count 

of colony forming units (CFU/mL). The results were statiscally analyzed by the Mann-

Whitney test at a significance level of 5% for comparison among variables. Bacteria were 

detected in 100% of analyzed cases, showing in S1 a mean of 2.0x106 CFU/mL, in S2 

2.3x104 CFU/mL, and in S3 6.6x103 CFU/mL. Statistically significant differences were 

found between the rotary systems Protaper Next and HyFlex CM in the reduction of the 

bacterial load, but not in the analysis before and after Easy Clean.  In conclusion, although 

not statistically significant, there was a reduction in the number of bacteria after using 

Easy Clean. Therefore, it could be suggested that the final irrigation protocol with the aid 

Easy Clean assists in the reduction of bacteria. 

 

Keywords: endodontics, root canal infection, EDTA, Easy Clean.          
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Introduction 

 

 Bacteria are the main etiological factor of pulp infection and apical periodontitis 

development (1). In order to treat root canal infections, mechanical instrumentation alone 

is not totally effective for removing bacterial biofilm and reducing the presence of 

bacteria in the root canals (2, 3). Therefore, for a more effective cleaning of the root canal 

chemical agents are necessary to improve the action of mechanical instrumentation (4). 

Irrigation of the root canals aims the disinfection, lubrication and cleaning, thus 

eliminating tissue debris formed by the cutting action of instruments on dentine, and 

neutralizing bacteria and their products(5, 6). 

 The most widely chemical substance used to promote disinfection of root canals 

is sodium hypochlorite (NaOCl) (7). Studies have shown that to disinfect anatomical 

complexity of the root canals an agitation of the irrigation solution is necessary (8, 9). 

Moreover, the association between NaOCl and Ethylenediaminetetraacetic Acid (EDTA) 

has been used to improve the cleaning of root canal walls and provide the penetration of 

antimicrobial substances into the dentinal tubules and root canal ramifications, since it is 

a chelating agent that promotes smear layer removal of dentine walls (10).  

 Regardless of the instrumentation techniques; instruments; or chemical substances 

used; chemomechanical procedures are insufficient for complete disinfection of root 

canals, since the anatomical complexity such as lateral canals, apical ramifications, tissue 

remnants, isthmuses and other areas are normally untouched by endodontic instruments 

(11). Therefore, some techniques have been suggested to improve the action of endodontic 

irrigants. The most widely used and evaluated techniques of irrigation are passive or 

continuous ultrasonic irrigation (12-14). Techniques that promote ultrasonic activation of 

irrigating solutions are used to remove the smear layer from the apical region and improve 

the penetration of the solutions (9, 15-17). However, these techniques require specific 

ultrasonic device and tips, which might enhance the cost of the treatment.  

 Easy Clean (Easy Dental Equipment, Belo Horizonte, MG, Brazil), is a plastic 

rotary endodontic instrument with an active part presenting “aircraft wing” shape, with a 

25/04 tip. It can be used either in reciprocating motion, which has shown good results in 

cleaning the mesial canal walls on mandibular molars with root curvature (14), and also in 

rotary motion. When Easy Clean is used in continuous rotation, it is as effective as passive 

ultrasonic irrigation for the removal of dentine debris from canal walls (13). Nevertheless, 
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there is no report in the literature clinically evaluating the bacterial load reduction after 

using Easy Clean. 

 Therefore, the present clinical study was conducted to evaluate the efficacy 

of agitation in final irrigation protocol with the use of Easy Clean in the reduction 

bacterial culture from infected root canals after instrumentation with two of different 

rotary systems.  The null hypothesis is that there is no difference in bacterial load 

reduction before and after use of Easy Clean.  

 

Methodology 

 

Selection of patients 

 The study was approved by the Research Ethics Committee of Araçatuba 

School of Dentistry- UNESP, under the protocol number 1.768.156. A total of twenty-

four patients presenting primary endodontic infections were included in the study. From 

each patient, only posterior teeth with primary endodontic infections, absence of 

spontaneous pain, presence of apical lesion seen on radiographic examination, absence of 

periodontal pocket with depth greater than 4 mm, and possibility of total isolation with 

rubber dam, and intact pulp chamber walls were included. 

 Patients were selected regardless of age, color, gender, social class or 

social groups. Well-detailed anamnesis was performed containing oral and dental history 

and each patient consented to participate in the study through a free informed consent. 

The diagnosis of pulpal necrosis was confirmed by a negative response to the cold test. 

Patients who received antibiotic treatment in the last three months or who had systematic 

diseases were not included in the study.  

  

Clinical protocol and sample collection 

 

 The method used for disinfection of the operative field followed protocol 

previously described in the literature (18, 19). Concisely, the teeth were cleaned and isolated 

with rubber dam. The dental crown and surrounding structures were disinfected with 30% 

H2O2 (volume/volume [V/V] for 30 s,), followed by 2.5% sodium hypochlorite (NaOCl) 

for the same period, and then inactivated with 5% sodium thiosulfate. The 

decontamination of the other surfaces of the crown was verified by collecting a smear 

sample from the surface of the crown to be plated on a blood plate, which was incubated 
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both aerobically and anaerobically for the verification of microbial growth. Any of these 

samples presented positive results. 

 A two-stage access cavity preparation was made without the use of water 

spray but under manual irrigation with sterile saline solution and using high-speed 

diamond burs. In the first stage, major contaminants were removed. In the second stage, 

before entering the pulp chamber, the access cavity was disinfected according to the 

previously described protocol and new burs were used for pulp chamber access. The 

sterility of the internal surface of the access cavity was checked as previously described.  

 The second step was entering the pulp chamber, according to the protocol 

described above. When the pulp chamber was reached and exposed, the first collection 

(S1) was performed with three paper points, which were stored on Eppendorf containing 

VMGA III (Viability Medium Goteborg Agar III). Each paper point was consecutively 

introduced into the full length of the canal determined radiographically, which stayed in 

this position for one minute; if the canal was dry, the paper point was moistened with 

sterile saline solution  to ensure sample acquisition.  

       Next, the files were adapted to an electric motor (VDW Silver; VDW), 

the cervical and middle thirds were decontaminated with the files of one of the rotary 

system randomly assigned (Pro Taper Next or HyFlex CM), using the pecking motion 

and introduced into the full length less 04 mm. Then, electronic odontometer (root ZX 

mini, J Morita) was performed with the file 15 K or 20 K according with the diameter of 

the root canal. The complete instrumentation of the canal was performed according to the 

manufacture using pecking motion with one of the automated systems Pro Taper Next: 

X1(17/04), X2(25/06), X3(30/07) (n=12), or HyFlex CM: 25/08, 20/04, 25/04, 20/06, 

30/04, 40/04 (n=12). During the instrumentation, root canals were filled with 1 mL of 

2.5% sodium hypochlorite using a syringe (30-gauge needle) before the use of each 

instrument (20).  

 Then, the solution in the root canal was inactivated with 5% sodium 

thiosulfate. After instrumentation, the second sample (S2) was collected with three paper 

points, which were introduced into the working length determined by the electronic apex 

locator. The final irrigation protocol was performed after S2 collection, which was 

adapted from Alves et al. 2012 (5) as follows: 2 mL of 2.5% NaOCl, agitated with Easy 

Clean for 20 seconds, 1 mL of EDTA, agitated for 20 seconds and 2 mL of 2.5% NaOCl 

followed by agitation for 20 seconds. The protocol used the easy clean in low rotation 

(20,000 rpm), and was introduced in the working length determined by the electronic apex 
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locator. There was no instrument fracture during the final irrigation protocol. After the 

final cleaning protocol the root canal was inactivated with 5% sodium thiosulfate. Then, 

S3 samples was collected with three paper points at the working length and transferred to 

an Eppendorf containing VMGA following the same protocol mentioned above. 

 After the samples collection all cases received intracanal medication and 

temporary restoration. When the endodontic procedure was finished, all samples were 

transported to the microbiology laboratory and analyzed as described below.    

 All teeth included in the study had the endodontic treatment completed 

after a period of 14 to 21 days. All teeth were restored with composite resin.  

  

Determination of bacterial culture count 

 

 The method used for culture procedures in the study had been previously 

reported by Martinho 2014 (21). The samples were processed after 2 to 3 hours of 

collections. Concisely, the transport media containing the root canal samples were 

agitated for 60 seconds (Vortex; Marconi, Piracicaba, São Paulo, Brazil). Serial 10-fold 

dilutions were made up to 10-4 in tubes containing Brain Heart Infusion (BHI) broth (BHI; 

DifcoLaboratories Inc., Detroit, USA). Fifty microliters of the serial dilutions were plated 

onto 5% defibrinated sheep blood fastidious anaerobe BHI agar which was supplemented 

with 5 mg L−1 hemin and 1 mg L−1 menadione. The plates were incubated at 37ºC in 

anaerobic atmosphere for 14 days, to culture non -selectively obligate and facultative 

anaerobes. After this period, colony-forming units (CFUs) were visually quantified for 

each plate.  

 

Statistical Analyzes  

 

 The data collected (CFU/mL) were statistically analyzed by using 

SigmaPlot 12.0TM (Chicago, IL, USA). The significant level was always set at 5% (P < 

.05). The Shapiro-Wilk was used to verify the normality of the data that failed and showed 

a non-normal distribution. A comparison between the samples S1 S2 and S3 was 

performed by using Mann-Whitney test.  

 

Results  
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Bacteria were found in all initial samples of the 24 root canals tested. The values 

of samples ranged between 1.4 x 103 and 3.9 x 106 (median value 2.4 x 106). Mean values 

of bacterial counts found in all groups tested at different sampling times are shown in 

Table 1. 

Statistically significant differences were found between the rotary systems 

Protaper Next and HyFlex CM in the reduction of the bacterial load (P< 0.05). In PTN 

group, there was not bacterial growth in 2/12 (16.6%). In HCM, there was not bacterial 

growth in 7/12 (58.3%).  

Figure 1 shows the percentage of bacterial reduction between samples S2 and S3. 

Among the systems, there was no statistically significant difference, but a decrease was 

observed in the Protaper Next system. 

Overall, there was a quantitative reduction in bacterial load after the protocol with 

Easy Clean in relation to the samples before Easy Clean, but it was not statistically 

significant (p> 0.05). 

 

Discussion  

 

 The present study evaluated the efficacy of a plastic device, named Easy 

Clean, in reduction of the bacterial load of infected root canals with periapical lesions 

after instrumentation with two different rotary systems. In order to obtain a successful 

endodontic treatment, it is necessary to clean and shape the root canal system, removing 

organic and inorganic tissues and reducing the bacterial load. Studies have shown that 

after root canal instrumentation, a large amount of debris are adhered to dentinal walls, 

especially in the apical area (12). Therefore, bacteria present in dentinal tubules and 

ramifications of the canal system might not be reached during root canal instrumentation.  

 EDTA is widely used in endodontics to remove the contaminated smear 

layer and debris formed during chemomechanical preparation, opening the dentinal 

tubules to receive an intracanal medication or an endodontic sealer (9). The ultrasonic 

activation of EDTA has been shown to be effective in reducing bacteria and endotoxin 

levels in the root canals of teeth with pulp necrosis and apical periodontitis (20). Therefore, 

the present manuscript presents a protocol of final agitation of the irrigants based on the 

rationale that firstly, NaOCl was agitated to improve removal of organic tissues, secondly 

EDTA was used and agitated to improve smear layer removal, consequently opening the 
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dentinal tubules and exposing possible canal ramifications; and finally NaOCl was 

applied and agitated to penetrate in these regions. 

 All initial samples were positive for the presence of bacteria and the mean 

number of CFU values per canal 2.4 x 106 CFU/mL, which is comparable to previous 

studies (6, 7, 21). Besides, the present results indicate a substantial bacterial load reduction 

after chemomechanical preparation (S2), especially when HyFlex CM was used, with 

negative cultures being observed in 58.3% of HyFlex CM cases.  This results could be a 

consequence of HyFlex CM been a system with 6 instruments, while Protaper next has 3, 

as microorganisms are prone to reduction when the instrumentation system presents a 

larger number of files, thus requiring a higher frequency of irrigation during the 

biomechanical preparation. Although CFU count is a reliable method for evaluating the 

potential of antimicrobial agents to kill viable bacterial cells, it is important to emphasize 

that negative samples does not necessarily mean bacteria absence, since they could be 

below detection levels. Another limitation to be considered is the samples were collected 

only from the surfaces of the main canal, but it should be taken into account that there 

may be bacteria in the isthmus, ramifications and dentinal tubules. Therefore, negative 

cultures can also be a result of several limitations associated with sampling procedure, 

culture techniques, and presence of as-yet-uncultivated bacteria (22). 

 The present research used the protocol of final activation of the irrigating 

solution with Easy Clean in low continuous rotation inside root canals. Although the 

manufacturer has developed Easy Clean to operate in reciprocating mode (6), recent 

studies have shown greater effectiveness when used with micro motor at approximately 

20,000 rpm(14). In the study of Cesario et al. (13), when Easy Clean was used in continuous 

rotation, the results were statistically superior to those of conventional irrigation and 

similar to those of the passive ultrasonic irrigation group. The differences in the results 

of the Easy Clean used in reciprocating movement and continuous rotation could be 

explained due to differences in kinematics and rotation speed, thus altering the 

distribution of the irrigating solution throughout the flattened areas, resulting in better 

debris removal. In the present study, even though no statistical differences were observed 

between samples collected after root canal instrumentation (S2) and after the final 

protocol of agitation of irrigants (S3) a quantitative reduction was observed overall. 

Therefore, it can be speculated that added to the mentioned advantages of using an 

agitation protocol and the results obtained, there is a tendency towards an improvement 

of the decontamination of the root canal after applying the protocol proposed in the study.  
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 However, regarding the results found, we hypothesized that Easy Clean 

has been more effective in the Protaper Next system. Because even with a greater 

amplitude when using the HyFlex CM system that has a more number of files, there was 

no statistical difference in the bacterial reduction among the systems. 

 According with the results obtained and with the limitations of the 

methodology used, the authors of this study concluded it was not statistically relevant 

after the use of Easy Clean. Thus, further studies on bacterial reduction are required using 

the Easy Clean. 
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Table   
 

Table 1- Mean and standard deviation of cultivable bacteria (CFU/mL) on initial, before 

Easy Clean, and after easy Clean samples.     

 

 

 

 PTN HCM 

Initial 3.9x106 ± 8.8x106  5.7x105 ± 9.2x105  

Before Easy Clean 4.9x104 ± 1.1x105 * 1.6x103 ± 5.0x103 * 

After Easy Clean 1.1x104 ± 1.7x104  1.4x103± 5.0x103  
 

 

* statistical significance for bacteria between the different instruments (P < 0.05). 
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Figure 

 

 


