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ABSTRACT  

Background:  To evaluate the effectiveness of rotary file v/s reciprocating file system in removal of gutta percha 

in endodontic retreatment. 

Materials and Methods: A total of 32 freshly extracted mandibular premolars with single canal were collected. 

Coronal structure of teeth was removed and made of equal length 16 mm. Access opening was done and canals 

was prepared using Hyflex CM. and obturated, then immersed in saline for seven days. The teeth were cleaned 

with protaper retreatment files and divided in two groups namely, Group A were cleaned and reshaped by 

Protaper Gold and Group B with Wave One. Teeth were sectioned and analysed in ADOBE photoshop. 

Results: Data were collected, and statistical analysis was performed using T tests and Mann-Whitney Test. 

Conclusion: None of the systems completely removed the root filling material from root canals. However, 

HYFLEX CM/ PROTAPER GOLD instruments removed more GP when compared to HYFLEX CM/ WAVEONE GOLD 

instruments. WAVE ONE GOLD files took less time in completing procedure when compared to PROTAPER GOLD 

files. 

Keywords: Rotary, Reciprocation, Retreatment. 

INTRODUCTION 

The success of nonsurgical root canal retreatment 

depends on the complete evacuation of endodontic 

materials to allow efficient cleaning, shaping, and 

filling of root canal system. The major factors 

associated with endodontic failure are the 

persistence of microbial infection in the root canal 

system and/or the periradicular area.1 Removal of 

guttapercha can be obtained with several 

techniques such as solvents, K-type or Hedstrom 

files, Gates Glidden drills, heat pluggers, ultrasonic 

technique, and lasers. Additionally, rotary 

instruments can also be used, such as the inflexible 

XGP drills, the canal finder, or more recently flexible 

rotary nickel-titanium (NiTi) files in a slow-speed 

handpiece.2 
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Recently Ni-Ti retreatment rotary files have been 

introduced which have proved to be efficient and 

require less time when compared to hand 

instrumentation. ProTaper retreatment files have 

been used as an alternative to hand files for 

retreatment cases because of their easy and 

efficiency in removing gutta-percha.3 Various 

authors have reported that ProTaper retreatment 

files alone leave around 10%–35% of the root 

fillings after their use. Therefore, use of 

supplementary files is recommended. Thus this 

study aims in finding a file which in conjunction 

with retreatment files will remove maximum 

amount of gutta percha.2 

MATERIAL AND METHODS 

A total of 32 freshly extracted mandibular 

premolars with single canal were collected. Coronal 

structure of teeth was removed and made of equal 

length 16 mm. Access opening was done and canals 

were prepared using HYFLEX CM till 0. 4%. Canals 

were obturated with warm lateral condensation of 

gutta-percha with AH Plus sealer, and allowed to set 

for 30 days at 37°C and 100% humidity. After 30 

days the teeth were cleaned with PROTAPER 

RETREATMENT FILES for removing gutta-percha 

and then divide in to two groups. 

Group A -Teeth were reshaped using WAVE ONE 

GOLD till 20.07(n=16) 

Group B- Teeth were reshaped using PROTAPER 

GOLD till F1 (n=16) 

Irrigation with 10ml of 3% NAOH solution was 

carried out in all the teeth. 

The teeth were sectioned bucco-lingually and 

photographs were taken and the remaining area 

containing gutta-percha was calculated using Image 

J software  

Evaluation of percentage of residual filling material 

and operating time  

• The area of the canal and the residual filling 

material was recorded, and the percentage of 

remaining of filling material on canal walls was 

calculated with the following equation1 

        

 

• Operating time – total retreatment time was 

recorded in minutes and seconds with a 

stopwatch. 

 

Fig 1: Measuring total area of the root canal. 

 

 

Fig 2: Measuring area of remaining filling material. 

STATISTICAL ANALYSIS 

Data analysis was done using T tests and Mann-

Whitney Test 

Table 1: Comparison shown in amount of gutta-

percha remaining in canals between Group A and 

Group B. 

 

 (VAR00002= GROUP A, VAR00003 = GROUP B) 

 

RESULTS  

Results revealed that less amount of gutta percha 

was found in canals treated with PROTAPER GOLD. 
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WAVE ONE GOLD took less time in completing 

procedure when compared to ProTaper gold. 

Although complete removal of gutta percha was not 

evident with any of the files.No evidenence of file 

fracture was found. 

Graph 1: Comparison of time required between 

groups. 

 

Graph 2: Difference shown in amount of gutta 

percha remaining in canals. 

 

DISCUSSION 

The complete removal of root canal filling material 

to regain access to the apical foramen to facilitate 

the sufficient cleaning and shaping of entire root 

canal system results in successful endodontic 

retreatment. In failed endodontic cases, obturating 

material harbor’s necrotic tissue and bacteria which 

is responsible for periapical inflammation. Human 

single-rooted mandibular premolar teeth with oval 

canals were chosen since they represent a major 

challenge for performing endodontic retreatment. 

High anatomical variability exists with respect to 

the shape, size, and dimensions of these teeth.1  

The ProTaper universal retreatment system was 

used for retreatment in this study. This system can 

remove large amounts of gutta-percha through 

spirals running around the instruments, which 

produce both cutting and softening actions. The 

negative cutting angle and the absence of radial land 

exert a cutting action as opposed to a planing action 

on the gutta-percha.4 Pawar AM et all found that 

retreatment files alone are not capable of removing 

gutta-percha, thus there is a need of supplementary 

files of complete removal.2 

Ni Ti rotary instruments differ from each other by 

designs. The differences in the designs can be listed 

as different taper, cutting edge, grooves and tip 

designs, file motion and these might influence the 

efficacy of Ni Ti rotary instruments.5-12 The method 

of examining the residual filling material by taking 

the 400x magnification photographs after 

longitudinal bisection of roots and the method of 

assessing with computer software, due to its 

practical applicability and low cost and because it is 

still used in the studies carried out, this method was 

presented.13,14 It also provides the opportunity for 

three dimensional examination according to the 

radiographs. 

WaveOne reciprocating file and Protaper gold 

rotary file systems were used for further gutta-

percha removal as well as for reshaping in 

respective groups after Protaper retreatment file as 

they differ in file design and file motion. 

Reciprocating systems such as WaveOne produce a 

broader motion in the counter-clockwise direction 

yet shorter in the clockwise direction, keeping the 

file more centered in the canal. The cross-section of 

WaveOne GOLD is a parallelogram with an 85-

degree active cutting edge with alternate one and 

two point contact.9 The WaveOne GOLD file engages 

150 degrees CCW and 30 degrees CW, turning 360 

degrees after three cycles of reciprocation.15-19 

Ajinkya M Pawar et all conducted a study on efficacy 

of the Self-Adjusting File versus WaveOne in 

removal of root filling residue and found wave one 

files to be less effective as our study.2 The ProTaper 

systems have a progressive taper and a modified 

guiding tip. ProTaper Gold’s convex triangular 

cross-section and progressive taper enhance cutting 

action while decreasing rotational friction between 

the blade of the file and dentin therefore, greater 

cutting efficiency is achieved.20-23 Their design also 

favors debris removal and prevent the instrument 

from screwing into the dentinal walls of the canal.24  
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M. Hülsmann  V. Bluhm conducted a study on 

cleaning efficacy of rotary files and found ProTaper 

files to be most effective.25 

CONCLUSION 

Within the limitations of this in vitro study, neither 

retreatment protocol was able to render root canals 

free of obturation material. However, ProTaper gold 

files removed more obturation material in single-

rooted, oval-shaped canals. Further studies are 

required for confirming the hypothesis of this study. 

CONFLICTS OF INTEREST 

The authors declare they have no potential conflict 

of interests regarding this article. 

REFRENCES 

1. Fatima K, Nair R, Khasnis S, Vallabhaneni S, 

Patil JD. Efficacy of rotary and reciprocating 

single-file systems on different access outlines 

for gutta-percha removal in retreatment: An in 

vitro study. Journal of conservative dentistry: 

JCD. 2018 Jul;21(4):354. 

2. Pawar AM, Thakur B, Metzger Z, Kfir A, Pawar 

M. The efficacy of the self-adjusting file versus 

WaveOne in removal of root filling residue that 

remains in oval canals after the use of ProTaper 

retreatment files: A cone-beam computed 

tomography study. J Conserv Dent 2016;19:72-

6 

3. De-Deus G, Accorsi-Mendonça T, de Carvalho e 

Silva L, Leite CA, da Silva D, Moreira EJ, et al. 

Self-adjusting file cleaning-shaping-irrigation 

system improves root-filling bond strength. J 

Endod 2013;39:254-7 

4. . Giuliani V, Cocchetti R, Pagavino G. Efficacy of 

ProTaper universal retreatment files in 

removing filling materials during root canal 

retreatment. J Endod 2008;34:1381-4.  

5. Pruett JP, Clement DJ, Carnes DL, Jr. Cyclic 

fatigue testing of nickel-titanium endodontic 

instruments. J Endod 1997 Feb;23(2):77-85 

6.  Gabel WP, Hoen M, Steiman HR, Pink FE, Dietz 

R. Effect of rotational speed on nickel-titanium 

file distortion. J Endod 1999 Nov;25(11):752-

754. 

7.  Sattapan B, Palmara JE, Messer HH. Torque 

during canal instrumentation using rotary 

nickel-titanium files. J Endod 2000 

Mar;26(3):156-160. 7. Ruddle CJ. Endodontic 

canal preparation rotation vs reciprocation. 

Endod Pract 2012 Jan;5(1):56. 

8.  Roane JB, Sabala CL, Duncanson MG, Jr. The 

balanced force’ concept for instrumentation of 

curved canals. J Endod 1985 May;11(5):203-

211. 

9.  Baumgartner JC, Martin H, Sabala CL, 

Strittmatter EJ, Wildey WL, Quigley NC. 

Histomorphometric comparison of canal 

prepared by four techniques. J Endod 1992 

Nov;18(11): 530-534.  

10.  Peter OA, Schoonenberger K, Laib A. Effects of 

four NiTi preparation techniques on root canal 

geometry assessed by micro computed 

tomography. Int Endod J 2001 Apr;34(3): 221-

230.  

11.  Lesberg DA, Montgomery S. The effects of canal 

master Flex-R, and K-Flex instrumentation on 

root canal configuration. J Endod 1991 

Feb;17(2):59-65.  

12.  Southard DW, Osnals Wald RJ, Natkin E. 

Instrumentation of curved molar root canal 

with the Roane technique. J Endod 1987 

Oct;13(10):479-489. 

13. Yared G. Canal preparation using only one NiTi 

rotary instrument: Preliminary observations. 

Int Endod J 2008 Apr;41(4):339-344 

14. Plotino G, Grande NM, Testarelli L, Gambarini G. 

Cyclic fatigue of Reciproc and WaveOne 

reciprocating instruments. Int Endod J 2012 

Jul;45(7):614-618 

15. Webber J, Machtou P, Pertot W, Kuttler S, 

Ruddle C, West J. The WaveOne single-file 

reciprocating system. Roots 2011;1: 28-33. 

16.   Berutti E, Chiandussi G, Paolino DS, Scotti N, 

Cantatore G, Castellucci A, et al. Effect of canal 

length and curvature on working length 

alteration with WaveOne reciprocating files. J 

Endod 2011;37:1687-90.  



JRAD  

129 
 

Journal of Research and 
Advancement in Dentistry         Bhavsar B et al. 

17.  Franco V, Fabiani C, Taschieri S, Malentacca A, 

Bortolin M, Del Fabbro M, et al. Investigation on 

the shaping ability of nickel-titanium files when 

used with a reciprocating motion. J Endod 

2011;37:1398-401 

18. Bhondwe S, Mahajan V, Dhoot R, Bhamare R, 

Bhandari S. Single file NiTi rotary systems: 

Simple approach to root canal. Int J Curr Res 

2016;8:41165-8.    

19. Kumari A, Gupta R, Tomer AK. A comparative 

evaluation of Gutta-percha removal by various 

rotary files: An in vitro study. J Dent Med Sci 

2016;15:99-101 

20. Mollo A, Botti G, Prinicipi Goldoni N, Randellini 

E, Paragliola R, Chazine M, et al. Efficacy of two 

Ni-Ti systems and hand files for removing 

gutta-percha from root canals. Int Endod J 

2012;45:1-6.  

21.  Saad AY, Al-Hadlaq SM, Al-Katheeri NH. 

Efficacy of two rotary NiTi instruments in the 

removal of gutta-percha during root canal 

retreatment. J Endod 2007;33:38-41. 

22. Krishan R, Paqué F, Ossareh A, Kishen A, Dao T, 

Friedman S, et al. Impacts of conservative 

endodontic cavity on root canal 

instrumentation efficacy and resistance to 

fracture assessed in incisors, premolars, and 

molars. J Endod 2014;40:1160-6.  

23. Niemi TK, Marchesan MA, Lloyd A, Seltzer RJ. 

Effect of instrument design and access outlines 

on the removal of root canal obturation 

materials in oval-shaped canals. J Endod 

2016;42:1550-4.   

24. Marfisi K, Mercade M, Plotino G, Duran-Sindreu 

F, Bueno R, Roig M, et al. Efficacy of three 

different rotary files to remove gutta-percha 

and resilon from root canals. Int Endod J 

2010;43:1022-8. 

25.  Hulsmann M, Bluhm V. Efficacy cleaning ability 

and safety of different rotary NiTi instruments 

in root canal retreatment. Int Endod 

J. 2004;37:468–76.  

 


