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ABSTRACT: 
Background: Complete preparation of the root canal space is one of the most important stages in endodontic treatment. Aim of 

the study: To compare hand files and rotary system for extrusion of debris and irrigants from the apical foramen while 
performing biomechanical preparation of root canals. Materials and methods: The present study was conducted in the 
Department of Endodontics of the Dental institution. For the study, authors selected a total of 100 freshly extracted human 
mandibular premolars with complete root formation and having a single root canal.  For the study, we grouped the sample equally 

into 4 groups for instrumentation with different techniques.  Group 1- The teeth in this group were instrumented with a Hand K 
files.Group 2- The instrumentation of teeth in this group was carried out with a Rotary Protaper instrument.For irrigation of the 
canal, 1 ml of distilled water was used after every change of instrument. For all instrumentation techniques, the apex was 
prepared with #40 file. Results: In the present study, we observed that more debris and irrigant was extruded from the apex with 
hand K files as compared to Rotary files. In all the techniques, same amount and type of irrigant was used and the preparation 
was done by same operator on all patients. The extrusion of debris and irrigant was observed to be highest in Group 1. It was 
observed that significantly smaller amounts of irrigant and debris were extruded from the apex in Group 2.Conclusion:  Within 
the limitations of the present study, it can be concluded that apical extrusion of debris and irrigant is seen with both, hand 

instruments and rotary instruments; however, the apical debris extrusion is significantly decreased with rotary instruments.  
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Introduction: 

Complete preparation of the root canal space is one of 
the most important stages in endodontic treatment. 

During preparation, irrigant and debris such as bacteria, 

dentin fillings, and necrotic tissue may be extruded into 

the periradicular region leading to periapical 

inflammation and postoperative flare-ups.1 Tissue 

reactions following instrumentation short of the apex 

are milder than those reactions that follow 

instrumentation beyond the apex.2 It is also known that 

inflammatory reactions can cause bone resorption, 

edema, and pain.3Debris extrusion from apical foramen 
is a sequel for all instrumentation techniques, but some 

methods provide less. In contrast, hand instrumentation 

has been shown to extrude more debris. Besides, 

coronal canal preparation before apical cleaning may 

reduce this side effect. Following NiTi rotary system 

introduction various studies have been accomplished to 

calculate the amount of extruded debris from apical 

foramen in comparison to Stainless Steel (SS) hand 
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files.4-6 Hence, the present study was conductedto 

compare hand files and rotary system for extrusion of 

debris and irrigants from the apical foramen while 

performing biomechanical preparation of root canals.  

 

Materials and methods: 
The present study was conducted in the Department of 

Endodontics of the Dental institution. Ethical approval 

for the study was obtained from the ethical committee 

of the institute. For the study, authors selected a total of 

100 freshly extracted human mandibular premolars with 

complete root formation and having a single root canal.   

Preparation of the standard access cavity was done 

using #10 K-file and working length was determined. 

The apparatus for collection of irrigant and debris was 

prepared similar to that described by Meyers and 

Montgomery. 

For the study, we grouped the sample equally into 4 
groups for instrumentation with different techniques.   

 Group 1- The teeth in this group were 

instrumented with a Hand K files. 

 Group 2- The instrumentation of teeth in this 

group was carried out with a Rotary Protaper 

instrument. 

For irrigation of the canal, 1 ml of distilled water was 

used after every change of instrument. For all 

instrumentation techniques, the apex was prepared with 

#40 file. After completion of canal instrumentation, the 

volume of irrigant extruded from apex was measured 

following the method given by Meyers and 

Montgomery.For the measurement of dry debris, the 

debris adhering to root surface after canal preparation 

was collected by washing off the apical area of tooth 

with 1 ml of distilled water and stored in an incubator at 

680C for 5 days for moisture to evaporate and dry 
weight of debris was measured. 

The statistical analysis of the data was done using SPSS 

version 11.0 for windows. Chi-square and Student’s t-

test were used for checking the significance of the data. 

A p-value of 0.05 and lesser was defined to be 

statistically significant. 

 

Results: 

In the present study, we observed that more debris and 

irrigant was extruded from the apex with hand K files as 

compared to Rotary files. In all the techniques, same 

amount and type of irrigant was used and the 
preparation was done by same operator on all patients. 

The extrusion of debris and irrigant was observed to be 

highest in Group 1. It was observed that significantly 

smaller amounts of irrigant and debris were extruded 

from the apex in Group 2.(Table 1 and 2; Fig 1 and 2) 

Statistically significant difference (P<0.05) was 

observed between group 1 and Group 2 for mean 

weight of excluded apical debris, however, the mean 

volume of excluded apical debris was statistically non-

significant. (p>0.05) 

 

Table 1: Mean weight of dry debris extruded by different instrumentation techniques 

Groups N Mean (mg) p-value 

Group 1 50 0.19 0.002 

Group 2 50 0.09 

 

Fig 1: Mean weight of extruded apical debris 
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Table 2: Mean volume of irrigant extrusion by different instrumentation techniques 

Groups N Mean (ml) p-value 

Group 1 50 0.17 0.21 

Group 2 50 0.11 

 

Fig 2: Mean volume of apical extrusion of irrigant 

 
 

Discussion: 
In the present study, a total of 100 mandibular 

premolars were included. Two groups with equal 

number of teeth were formed. Group 1 teeth were 

instrumented with hand K files and Group 2 were 

instrumented with rotary files. Kuştarci A et al 

compared in vitro the amount of debris and irrigant 

extruded apically from extracted teeth, using manual 

technique and crown down pressureless technique by 

K3, RaCe, and Flex Master instruments. Sixty human 

single-rooted mandibular premolar teeth were randomly 

assigned to 4 groups, 15 teeth each. The teeth in 4 
groups were instrumented until the working length with 

RaCe, K3, FlexMaster, and K-type stainless steel 

instruments respectively. No statistically significant 

difference was observed among the groups in terms of 

debris extrusion. On the other hand, a statistically 

significant difference was observed between K3 and 

manual technique groups in terms of irrigant extrusion. 

The difference between other groups was not 

statistically significant. They concluded that all 

instrumentation techniques produced extruded debris 

and irrigant; however, the engine-driven nickel-titanium 
systems were associated with less apical extrusion and 

irrigant. 7 Kalra P et al compared the K-file, ProTaper 

hand and ProTaper rotary instrumentation systems for 

the amount of apically extruded debris, irrigant solution 

and intracanal bacteria. Experimental single blinded 

randomized type of in vitro study with sample of 30 

single rooted teeth. Canals were prepared using K files, 
Hand protapers and Protaper rotary files. Tests revealed 

statistically significant difference between the amount 

of debris and number of bacteria extruded by the 

ProTaper hand and the K-files. No statistically 

significant difference was observed between the 

amounts of irrigant extruded by the ProTaper hand and 

the K-file system. They concluded that amount of apical 

extrusion of irrigant solution, bacteria and debris are 

significantly greater with K File instruments and least 

with Protaper rotary instruments. 8In our study, mean 

weight of excluded apical debris and mean volume of 
excluded irrigant from apical foramen was more with 

hand K files as compared to rotary files. Thus, 

exclusion of apical debris and irrigant is seen with both 

types of instrumentation but the exclusion is 

significantly reduced with rotary instruments. The 

results are consistent with previous studies from the 

literature.  

Ghivari SB et al compared the amount of debris and 

irrigant extruded quantitatively by using two hand and 

rotary nickel–titanium (Ni–Ti) instrumentation 

techniques. Eighty freshly extracted mandibular 
premolars having similar canal length and curvature 

were selected and mounted in a debris collection 

apparatus. The step-back technique extruded a greater 

quantity of debris and irrigant in comparison to other 

hand and rotary Ni–Ti systems. They concluded that all 

instrumentation techniques extrude debris and irrigant, 
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it is prudent on the part of the clinician to select the 

instrumentation technique that extrudes the least 

amount of debris and irrigant, to prevent a flare-up 

phenomena. 9 Singh A et al compared the weight of 

debris and volume of irrigant extruded apically from 

teeth using different preparation techniques. Thirty 
extracted human mandibular premolars with single 

canals and similar lengths were instrumented using 

hand ProTaper F2, M-two and WaveOne Primary. 

There were no statistically significant differences 

among the groups. The WaveOne reciprocating system 

showed the maximum amount of apical extrusion of 

debris and irrigant among all the groups. The least 

amount of debris and irrigant was observed in ProTaper 

hand instrument. They also concluded that all 

instrumentation techniques were associated with debris 

and irrigant extrusion. 10Dincer AN et al evaluated the 

amount of apically extruded debris following root canal 
preparation with three different instrumentation 

systems. Sixty mandibular incisor teeth were selected 

and randomly divided into three groups (n = 20/group) 

according to the instrumentation system used: the 

ProTaper Next, the Twisted File Adaptive, and the 

WaveOne Gold. The mean weights of apically extruded 

debris were 0.00035 ± 0.00014 g (PTN); 0.00023 ± 

0.0001 g (TFA); and 0.00019 ± 0.0001 g (WOG). They 

concluded that the PTN system extruded more debris 

than the TFA and WOG systems. 11 

 

Conclusion: 

Within the limitations of the present study, it can be 

concluded that apical extrusion of debris and irrigant is 

seen with both, hand instruments and rotary 

instruments; however, the apical debris extrusion is 

significantly decreased with rotary instruments.  

 

References: 
1. Seltzer S, Naidorf IJ. Flare-ups in endodontics: I. 

etiological factors. J Endod. 1985;11:472–8. 
2. Seltzer S, Soltanoff W, Sinai I, Goldenberg A, Bender 

IB. Biologic aspects of endodontics. Part III. Periapical 
tissue reac-tions to root canal instrumentation. Oral Surg 
Oral Med Oral Pathol. 1968;26:694–705. 

3. Naidorf IJ. Endodontic flare-ups: Bacteriological and 

immuno-logical mechanisms. J Endod. 1985;11:462–4. 
4. Hinrichis RE, Walker WA. A comparison of a mounted 

of apically Extruded debris using hand piece driven Ni-
Ti instrument systems. J Endod. 1998;24:102–8. 

5. McKendry DJ. Comparison of balanced forces, 
Endosonic, and Step-back filing instrumentation 
techniques: quantification of extruded apical debris. J 
Endod. 1990;16:24–7.  

6. Myers GL, Montgomery S. A comparison of weights of 
debris Extruded apically by conventional filing and 
canal master techniques. J Endod. 1991;17:275–9. 

7. Kuştarci A, Akpinar KE, Er K. Apical extrusion of 
intracanal debris and irrigant following use of various 
instrumentation techniques. Oral Surg Oral Med Oral 

Pathol Oral RadiolEndod. 2008 Feb;105(2):257-62. doi: 
10.1016/j.tripleo.2007.06.028. PMID: 18230395. 

8. Kalra P, Rao A, Suman E, Shenoy R, Suprabha BS. 
Evaluation of conventional, protaper hand and protaper 
rotary instrumentation system for apical extrusion of 

debris, irrigants and bacteria- An in vitro randomized 
trial. J Clin Exp Dent. 2017 Feb 1;9(2):e254-e258. doi: 
10.4317/jced.53340. PMID: 28210445; PMCID: 
PMC5303327. 

9. Ghivari SB, Kubasad GC, Chandak MG, Akarte N. 
Apical extrusion of debris and irrigant using hand and 
rotary systems: A comparative study. J Conserv Dent. 
2011;14(2):187-190. doi:10.4103/0972-0707.82622 

10. Singh A, Arunagiri D, Pushpa S, Sawhny A, Misra A, 
Khetan K. Apical extrusion of debris and irrigants using 
ProTaper hand, M-two rotary and WaveOne single file 
reciprocating system: An ex vivo study. J Conserv Dent. 
2015;18(5):405-408. doi:10.4103/0972-0707.164055 

11. Dincer AN, Guneser MB, Arslan D. Apical extrusion of 
debris during root canal preparation using a novel 
nickel-titanium file system: WaveOne gold. J Conserv 

Dent. 2017;20(5):322-325. 
doi:10.4103/JCD.JCD_407_16 
 
 

 


