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Abstract:  
Background: Non-surgical retreatment is considered as the primary treatment option in teeth with post-treatment 

disease. This involves coronal disassembly including removal of the contents of the previously treated root canals, 

mainly Gutta percha. Although several techniques such as heat and chemicals have been recommended for this 

purpose, rotary instruments are currently the most popular means for removal of obturation material. Specific 

instruments for this, termed Retreatment files, have been marketed, but a vast majority of clinicians rely on 

conventional rotary files for retreatment cases also. The present study was designed to evaluate and compare the 

effectiveness of Hero Shaper treatment file and D-Race retreatment file system in removal of root canal obturation 

material, using Cone Beam Computed Tomography  

Materials and Methods: 90 two rooted permanent maxillary 1st premolars were decoronated to standardize root 

length. Following cleaning and shaping with Hero Shaper rotary file up to 25/4%, obturation was performed with 

Total Fill BC sealer and gutta-percha. All specimens were randomly divided into Group1 [Hero Shaper (n=45)] 

and Group2 [D-Race (n=45)]. Retreatment was accomplished using Hero Shaper rotary files of size 25/4% in a 

forward reciprocating motion in the specimens of Group1. Group2 specimens were retreated using D-Race 

retreatment file system. Gutta percha solvent was used for both groups. Cone Beam Computed Tomography 

(CBCT) and volumetric analysis were performed before and after the retreatment procedures.    

Results: Data was analyzed using the statistical package SPSS 26.0 (SPSS Inc., Chicago, IL) and level of 

significance was set at p<0.05. Two tailed Independent T test was used to check the between group analysis. The 

mean volume of remaining obturation material was lesser in the D-Race retreatment file Group compared to Hero 

Shaper treatment file group, and this difference was statistically significant (p<0.05). 

Conclusion: D-Race retreatment file system showed superior performance than Hero shaper treatment file in 

removal of obturation material from the root canal system; However complete removal of obturation material 

was not seen with either system. 
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I. Introduction: 
Endodontic therapy helps retain the tooth that is affected by caries, trauma, non-carious lesions and other 

pulpal pathology. Studies reveal a high success rate of endodontic therapy, between 85 and 95%, even in the face 

of all the challenges combating infection in the root canal system.1,2,3 

Despite the high success rates and predictability of endodontic therapy, failures can nevertheless happen 

due to persistent infections or recontamination of the root canal system after endodontic intervention.4 Post 

treatment disease can affect endodontically treated cases in a few instances and non-surgical retreatment 

procedures may need be performed in order to manage the infection. Non-surgical retreatment when performed 

successfully, helps in regaining the health of periapical and periradicular tissues.5 

The different approaches to removing root-filling materials for the purpose of non surgical retreatment, 

include heated instruments, manual instruments with or without chemical solvents, Gates-Glidden drills, rotary 

instruments and reciprocation systems.6 

Hero Shaper (Micro Mega, France) is a second- generation nickel-titanium rotary instrumentation 

system. These files have 3 sharp helical cross-sections which prevent screw-in effect on the root canal walls, while 
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contributing to its efficacy.7 Although recommended extensively for canal cleaning and shaping, there is limited 

literature on the ability of Hero shaper system in removing obturation material.  

D-Race is a retreatment file system that consists of two files DR1 & DR2, with low degree of taper and 

apical preparation size among other comparable systems.8 The present study evaluated the efficiency of both these 

file systems in removal of root canal obturation material, while also preserving maximal root dentin. 

 

II. Materials And Methods: 
Study design: In vitro experimental study 

Study location: The specimen preparation was done in the Department of Conservative Dentistry & Endodontics, 

Malabar Dental College and Research Centre. Cone beam computed tomography was carried out in the 

Department of Oral Medicine and Radiology, Malabar Dental College and Research Centre.  

Study Duration: October 2022 to December 2022 

Sample size: Ninety human maxillary premolars extracted for Orthodontic purpose and untraceable to the 

contributors were selected and used for the study. 

Sample size calculation: Sample size estimation was done using G*Power version 3.1.9.2 with the help of values 

for standard deviation obtained from published literature. The effect size was 0.7684 and the sample size so as to 

achieve 95% power and 0.05 α error, was estimated to be 45 per group, making a total of 90. 

Subjects & selection method: The study was conducted following approval from the Institution Ethical 

Committee (Ref. No: IEC/04/CONS-B/MDC/2020). Periapical radiographs were taken to assess the samples to 

conform to the following criteria.  

Inclusion criteria: 

Caries free maxillary premolars with two roots and two root canals 

Exclusion criteria: 

Teeth with immature root apices, irregular anatomy, calcified canals, fracture or craze lines and thin curved roots 

 

Procedure methodology 

Specimens were decoronated with a diamond disc at the cementoenamel junction under copious water 

cooling, perpendicular to the long axis of the root, maintaining a uniform remaining root length of 14 ± 2 mm 

from the apex. Working length was determined by inserting an ISO #10K file (Mani Inc, Togichi Japan) until it 

was just visible at the apical foramen and then reducing the length by 1 mm. Cleaning and shaping was performed 

with Hero Shaper rotary file (Micro Mega, France) up to #25/04 size as per standard protocol. Irrigation was done 

with 1ml of 5.25% Sodium hypochlorite during and between each instrument. The removal of debris and smear 

layer was performed with 5 ml 7% Maleic acid (NICE, Nice chemicals, India) followed by 1 ml 5.25% Sodium 

hypochlorite. 2 ml distilled water was used as the final flush and in between the above irrigants. After drying with 

paper points the root canals were coated with Total fill BC sealer (Calcium silicate based bioceramic sealer; FKG 

Dentaire, Switzerland) using Lentulospiral (Mani Inc, Togichi, Japan). The master cone was inserted 2mm short 

of the working length. The coronal part of the gutta-percha was cut using obturation pen (Denjoy iFill GP 

Obturation system, China) until 3–4  mm  of gutta-percha remained at the apical one-third, and vertical compaction 

was done with hand plugger. After this, the coronal two-third was back-filled with warm gutta-percha using 

Obturation gun (Denjoy iFill GP Obturation system, China).9 All root canal treated specimens were kept at 37ºC 

and 100% humidity for 2 weeks in an incubator to simulate in vivo conditions. After this, the specimens were 

randomly divided into 2 groups. 

Group 1:(n=45) Canals to be retreated with Hero Shaper treatment file  

Group 2:(n=45) Canals to be retreated with D-Race rotary retreatment file  

The specimens of Group 1 were retreated using Carvene Gutta Percha Solvent (Prevest DentPro, USA) and Hero 

shaper treatment file of size #25/04. The files were used in a torque-controlled cordless endodontic motor (E 

Connect Pro, Orikam, India) at a speed of 300 rpm and a torque of 2.5 N cm.6 Instrumentation was done until 

apical patency was obtained and the working length was re-established using a 10K file (Mani Inc, Togichi, 

Japan). 

Group 2 specimens were retreated using the same solvent and D-Race rotary retreatment file system. The D-Race 

retreatment file system include two files DR1 and DR2. The coronal third of the root filling was removed using 

the DR1 instrument (size 30, 0.10taper) operated at 1000rpm. The DR2 instrument (size 25, 0.04 taper) was used 

with light apical pressure at 800rpm until the working Length was reached.10 

CBCT images of the specimens were obtained (ProMax 3D ProFace, Planmeca, Finland) with exposure 

parameters set at 90 Kv, 8Ma and 0.04s. Volumetric evaluation of the amount of obturation material remaining in 

each canal was estimated using a Romexis software (Planmeca, Helsinki, Finland). 
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Statistical analysis  

Two tailed Independent T test was used to check the between group analysis. Data was analyzed using the 

statistical package SPSS 26.0 (SPSS Inc., Chicago, IL) and level of significance was set at p<0.05.  

 

III. Result 
The mean volume of remaining filling material in Group 1 (Hero shaper) was 0.054±0.005 whereas in Group 2 

(D-Race) it was recorded as 0.007±0.003. This difference was found to be statistically significant. (p=0.0001* 

HERO SHAPER >D-RACE). 

 

Table no 1 : Comparison of remaining obturating material 

 GROUP MEAN VOLUME 

VOLUMETRIC 

ANALYSIS 

HERO SHAPER 0.054±0.005 

D-RACE 0.007±0.003 

P VALUE (INDEPENDENT T TEST) 0.0001* 

*P <0.05 is statistically significant 

 

IV. Discussion 
A successful root canal retreatment requires the removal of all existing filling material.11 Any residual 

obturation material left behind can act as a source of contamination leading to periapical inflammation and delayed 

healing.12 Therefore the amount of residual filling material is said to have a direct impact on the long term 

prognosis of a tooth that is undergoing root canal retreatment.13 As literature suggests, NiTi systems are found to 

be more efficient and safe in removal of the root canal filling material.14,15 

Thermoplasticized obturation techniques are found to create better adaptation of gutta percha to root 

canal walls, improved degree of homogeneity and provide optimum coronal and apical seal when compared to 

cold lateral condensation.16,17 It follows that canals obturated using this method would be most difficult to retreat. 

Total fill BC sealer is a recently introduced bioceramic sealer that has excellent antibacterial activity, better sealing 

ability and bond strength as compared to other sealers. It also has good flow, low shrinkage and is insoluble.18 

Therefore Total fill BC sealer was used in the present study along with thermoplasticized obturation to ensure a 

hermetic seal during obturation. 

Hero shaper system is designed with adapted pitch to reduce screw-in effect thereby reducing the chance 

of extrusion of filling material. The positive rake angle and stiff inner core design of this file ensures sufficient 

cutting efficiency and less chance of breakage which are both essential during retreatment.19 

D-Race retreatment system comprises of two files of varying length and taper. DR-1 is indicated for use 

in the coronal third of the root canal. It has a tip size of ISO 30 and a taper of 10% which also has a cutting tip for 

easy penetration into the root canal filling material. DR-2 has a tip size of 25 and 4% taper and is used for cleaning 

of the apical 2/3rd.20 Karamifar et al in 2017, Kontogiannis et al in 2019, and Hassan et al in 2022  reported the 

superior efficacy of D-Race system over other popular retreatment systems.21,22,23 

The mean volume of remaining filling material in Group 1 (Hero shaper) was 0.054±0.005 whereas in 

Group 2(D-Race) it was recorded as 0.007±0.003, which was a statistically significant difference. This may be 

attributed to tip's triangular cross section, high cutting ability, alternating cutting edges, and bullet-shaped design 

of D-Race system.24This result supports the report by Rodig et al that the residual filling material was 

comparatively lesser when using D-Race system as compared to Pro Taper Universal Retreatment files and 

Hedstrom files.25Another reason for superior performance for this system might be that the cutting tip and larger 

taper of the initial file softened the coronal part of the remaining GP by friction over a large surface area, making 

it easier for the DR2 file to engage and penetrate through the remaining filling material, easier than Hero shaper 

file.  

The general tendency to use regular rotary files for retreatment may be attributed primarily to the concern 

for root dentin preservation. Most of the retreatment file systems have a larger tip size and/or taper, such as the 

Protaper Universal Retreatment file system, Mtwo Retreatment file system and R-Endo Retreatment file 

system.26,27,28 Retreatment procedures when carried out using larger instruments are said to decrease the amount 

of residual filling material.29 However, this can lead to over preparation and decrease in the amount of remaining 

dentin thickness thus leading to chances of vertical root fracture.30  The D-Race file system used in our study 

ensured a small, as also, practical apical preparation of size 25. 
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V. Conclusion 

The results of the present study help us conclude that D-Race retreatment files are more efficient than 

Hero Shaper rotary files in removal of obturating material from canals. D-Race with its superior design features 

and ability to conserve tooth structure is a viable choice in cases of retreatment. 
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