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ABSTRACT 

BACKGROUND 

Success of non-surgical endodontic retreatment is dependent on the effective removal of root canal filling material. Not many 

studies have compared the effectiveness of different file systems in removing root canal filling when obturated with different resin-

based sealers. 

The aim of the study was to compare the efficacy of Protaper retreatment (PTR) files, Mtwo retreatment (MtwoR) files and 

Hedstrom (H) files in removal of gutta-percha and two types of resin-based sealers during endodontic retreatment. 

 

MATERIALS AND METHODS 

A randomised controlled trial was conducted on 90 extracted single rooted single canal human mandibular first premolars. All 

specimens were divided into 3 groups depending on the initial root canal preparation: Group I used hand K files, Group II used 

rotary Mtwo files and Group III used rotary Protaper Universal files. These 3 groups were further subdivided into 2 subgroups A 

and B: obturated with MTA Fillapex and AH plus sealer respectively. Each group and its subgroups were then subjected to 

retreatment. The remnant root filling material in each group and subgroup was measured by using stereomicroscope. Mann-

Whitney and Kruskal-Wallis test were used for data analysis. 

 

RESULTS 

PTR files were the most effective in endodontic retreatment showing significant difference as compared to MtwoR and Hand H 

files. Root canals obturated with MTA Fillapex sealer showed significantly less root filling remnants. 

 

CONCLUSION 

PTR files were more efficient in removing root canal filling material as compared to MtwoR files and Hand H files. MTA Fillapex 

sealer left lesser remnants than AH plus subgroup. 
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BACKGROUND 

Failure of the root canal treatment is caused due to 

insufficient cleaning, shaping and obturation or loss of 

coronal seal causing re-infection in the root canals. 

Irrespective of the aetiology, the result is leakage and 

contamination by bacteria.[1] Complex canal anatomies and 

persistence of microorganisms describe 8% of treated canals 

undergoing failure.[2] 

Gutta-percha in conjunction with sealer is the obturating 

material used most commonly.[3] Non-surgical retreatment is 

a procedure in which the gutta-percha and sealer is removed, 

so that a thorough cleaning, shaping and re-obturation of the  
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root canals can be performed. The goal of this procedure is to 

restore the periapical tissues to healthy condition, which 

demands a thorough root canal filling removal reaching the 

working length again, chemo-mechanical disinfection and re-

obturation of root canals.[4] 65% to greater than 80% success 

rate has been seen with non-surgical retreatment.[3] 

Protaper Retreatment file system (PTR) (Dentsply 

Maillefer) has D1, D2 and D3 files. D1 has size 30, .09 taper 

with length of 16 mm, D2 has size 25, .08 taper with 18 mm 

length and D3 has size 20, .07 taper with 22 mm length. Root 

filling material is removed from the cervical third by D1, 

middle third by D2 and apical third by D3 files.[5] 

Mtwo retreatment files (MtwoR) (VDW) consists of R1 

and R2. R1 has size 15, .05 taper and R2 has size 25, .05 taper, 

both having 21 mm length. They have S-shaped cross-section, 

two cutting edges and short pitch length for efficient 

cutting.[6] 

AH plus comprises of an epoxide and amine paste-paste 

system being conveyed in two tubes. Bismuth Radiopaque 

fillers and Aerosil form the components of the epoxide paste, 

while three different kinds of amines, radiopaque fillers and 

aerosil form the components of amine paste. AH plus is 
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marked by high mechanical properties, radiopacity, long shelf 

life and low polymerisation shrinkage and solubility.[7] 

MTA Fillapex comprises of salicylate resin, diluting resin, 

natural resin, bismuth trioxide, nanoparticulated silica and 

MTA along with pigments.[8] The manufacturer states it to 

have extremely good radiopacity, convenient handling, long 

working time, less solubility, excellent sealing through 

expansion on setting.[9] 

Till date, no study has been performed which has 

compared the efficacy of PTR files, MtwoR files and H files in 

removal of AH plus and MTA Fillapex sealer along with gutta-

percha during endodontic retreatment. 

Thus, the aim of this study was to compare the efficacy of 

PTR files, MtwoR files and H files in the removal of AH plus 

and MTA Fillapex sealer along with gutta-percha during 

endodontic retreatment. 

 

MATERIALS AND METHODS 

Study Design 

A randomised controlled trial. 

 

Selection of Teeth 

90 single rooted extracted human mandibular first premolars 

with single, straight and patent canals were collected, stored 

in normal saline at room temperature. 

 

Exclusion Criteria 

Teeth with cracks, resorption, dilacerations, multiple canals, 

calcifications, immature apices and developmental 

disturbances were excluded. 

 

Disinfection of Specimens 

All teeth were cleaned with ultrasonic scaler accompanied by 

immersion in 5.25% sodium hypochlorite for 15 minutes. 

 

Methodology 

All the specimens were decoronated using diamond disc at 

the level of cementoenamel junction for standardisation of all 

samples to 15 mm length. Patency was established with 15K 

file till the file was just visible at the apex. Working length 

was determined by deducting 1 mm from this length. 

All the teeth were divided into 3 groups of 30 teeth each 

depending on the biomechanical preparation of the 

specimens. 

 Group I: Root canals were prepared with hand K files 

using step-back technique upto size 30K till the working 

length. 

 Group II: Root canals were prepared with Mtwo rotary 

files using crown-down technique in the sequence of size 

15, .05 taper, size 20, .06 taper, size 25, .06 taper 

followed by size 30, .05 taper according to 

manufacturer’s recommendations till the working 

length. 

 Group III: Root canals were prepared with Protaper 

Universal rotary files using crown-down technique in 

sequence of S1, Sx, F1, F2 and F3 according to 

manufacturer’s recommendations till the working 

length. 

 

Irrigation was done using 5 mL of 5.25% NaOCl being 

used in between instruments. Saline was used as the final 

irrigant. Root canals of all the specimens were dried with 

paper points. Each group was further subdivided into 2 

subgroups of 15 teeth each on the basis of sealer used for 

obturation- 

 Subgroup A: Teeth obturated with MTA Fillapex and 

gutta-percha using single cone technique. 

 Subgroup B: Teeth obturated with AH plus and gutta-

percha using single cone technique. 

 

Root canal orifices of all the specimens were sealed with 

glass ionomer cement followed by storage of all teeth at 37oC 

and 100% humidity for a week in an incubator to allow 

complete setting of the sealers. Glass ionomer cement was 

removed from the access cavities before the retreatment 

procedure. 

 

Retreatment 

Subgroups IA and IB: Retreatment of root canals was done 

using hand Hedstrom files in the sequence of size 30, 25 and 

20 in a circumferential motion. 

 

Subgroups IIA and IIB: Retreatment of root canals was done 

using Mtwo Retreatment files in the sequence of R1, R2 at 

280 rpm and 1.2 Ncm torque using simultaneous technique. 

 

Subgroups IIIA and IIIB: Retreatment of root canals was 

done using Protaper Retreatment files in the sequence of D1, 

D2, D3 at 500 rpm and 2 Ncm torque. 

 

Normal saline was used to do the irrigation in between 

the instruments. Retreatment was considered to be complete 

when no gutta-percha was seen on the flutes of the file and 

when the working length was reached. For each tooth, new 

set of instruments were used. 

 

Sample Evaluation 

The teeth were grooved longitudinally on the buccal and 

lingual surfaces of each specimen with a diamond disc and a 

chisel was used to split them into two halves. Each root half 

was observed under stereomicroscope at 8X magnification 

and photographed. A grading system suggested by Somma et 

al was used to score the remaining root canal filling material 

in the coronal, middle and apical third of each root half. 

Score 0: 0-25% of the remaining root canal filling material 

covering the surface 

Score 1: 25-50% of the remaining root canal filling material 

covering the surface 

Score 2: 50-75% of the remaining root canal filling material 

covering the surface 

Score 3: 75-100% of remaining root canal filling material 

covering the surface. 

 

No effort was made to distinguish between gutta-percha 

and sealer. 

 

Statistical Analysis 

Statistical analysis of data was done using Mann-Whitney test 

and Kruskal-Wallis test. Result was statistically significant 

when the p-value < 0.05. 

 

RESULTS 

Comparison between the mean amount of remaining root 

canal filling material among three groups and their 
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comparison on the basis of the sealer used for obturation is 

shown in Table 1 and 2 respectively. Irrespective of the sealer 

used, there was significant difference among the three groups 

with PTR files showing the least amount of residual filling 

material followed by MtwoR and then the H files. Teeth 

obturated with MTA Fillapex sealer showed significantly less 

residual root filling material. In the apical one-third, MtwoR 

fared better than PTR and H files. None of the groups could 

result in complete removal of the root canal filling. 

 

Groups Subgroups N Median IQR Z P-value 
I A 15 2 1 2.297 0.029* 

 B 15 3 1   
II A 15 1 0 3.162 0.007* 
 B 15 2 1   

III A 15 0 1 3.529 0.001* 
 B 15 1 0   

Table 1. Comparison between Mean Amount of remaining 
Root Filling Material among Three Groups 

*Significant difference at value < 0.05. 

 

Groups N Median IQR P-value 
IA 15 2 1  
IIA 15 1 0 0.000* 

IIIA 15 0 1  
IB 15 3 1  
IIB 15 2 1 0.001* 
IIIB 15 1 0  

Table 2. Comparison between Mean Amount of remaining 
Root Canal Filling Material among Three Groups on the 

basis of Sealer used for Obturation 
*Significant difference at value < 0.05. 

 

DISCUSSION 

Endodontic treatment has a success rate of 86 - 98%. 

Persistent bacteria, under and overextended root canal 

fillings, inadequate coronal seal, missed canals and 

iatrogenic errors caused during instrumentation are causes 

of endodontic failure.[10] The main purpose of endodontic 

retreatment is to halt the infectious process by removing the 

root canal filling material, enabling chemomechanical re-

instrumentation and disinfection.[11] 

All the specimens were decoronated to do the 

standardisation by removing factors like tooth crown 

anatomy and root canal’s access.[6] 

Single cone technique was used in this study because 

single cone in combination with endodontic cement forms a 

uniform mass, is simpler, shortens time for obturation as no 

accessory cones are required, reduces pressure applied to 

root canal walls and reduces operator fatigue.[12] AH plus 

sealer was used, because it is a gold standard with which all 

new sealers are compared and is popular for its good sealing 

ability, short setting time and good adhesive property. MTA 

Fillapex sealer was used because it forms apatite like 

crystalline deposits, has high flow rate, low film thickness, is 

not affected adversely by heat, has antibacterial properties 

and has a tendency to maintain relative constant calcium 

release for 14 days.[13] 

Different techniques that have been advocated for 

retreatment are hand instruments alone or in combination 

with heat or chemicals, rotary instruments and ultrasonic 

instruments.[1] Nickel Titanium rotary files have been used 

because of their safety, efficacy and cleaning ability. 

Moreover, they take less time to remove gutta-percha than 

hand instruments.[14] Hedstrom files have been used for 

retreatment, because of its ability to remove gutta-percha in 

larger pieces.[15] 

PTR has showed the maximum amount of gutta-percha 

and sealer removal because of its specific convex flute design, 

D1 having a cutting tip which causes effective penetration 

into the root filling material in the coronal third, its tendency 

to pull the root filling material into its flutes and push it 

coronally towards orifice.[14] Moreover D1, D2, D3 owing to 

their variable tip diameter and progressive taper touch, only 

specific part of the root canal and they not only cut gutta-

percha but also the superficial layer of dentin.[16] PTR has 

shown a better result than Mtwo R because of its greater 

internal mass and greater taper which results in larger root 

canal area being touched and prepared.[2] 

MtwoR files have a positive rake angle and two cutting 

edges. MtwoR files showing more amount of root filling 

remnant is consistent with the previous study, as it uses 

single length preparation technique in spite of crown-down 

technique which leads to greater root canal filling remnants 

during endodontic retreatment.[16] 

PTR and MtwoR files showed better results than Hand H 

files, because the heat generated during rotary motion causes 

plasticisation of the gutta-percha making the gutta-percha 

removal very convenient.[14] Hand H files leaving the 

maximum root filling remnant is consistent with the result of 

another study as they are stiffer than rotary instruments, so 

cannot be efficiently directed towards the walls of the root 

canal leading to more amount of root filling material 

remnants.[4] 

PTR files were more effective than MtwoR files in the 

coronal and the middle third of the root canal. In the coronal 

third, removal of root filling depends on the dental anatomy 

and the speed of rotation of the rotary file. PTR rotates at a 

greater speed than MtwoR leading to greater amount of root 

filling being removed.[17] In contrast to this, MtwoR files were 

more effective than PTR files in the apical third. This may be 

attributed to the fact that in the MtwoR group, the master 

apical file had the size 30, .05 taper and the final retreatment 

file used had size 25, .05 taper while in the PTR group, the 

master apical file had size 30, .09 taper while the final 

retreatment file had size of only 20, .07 taper. 

MTA Fillapex subgroup showed cleaner root canal walls 

after retreatment as compared to the AH plus subgroup. 

Removability of the sealers depends upon their adhesion to 

dentin and gutta-percha, penetration into the dentinal 

tubules, film thickness, dimensional changes and solubility.[17] 

Though MTA Fillapex has comparable dimensional stability, 

but has a higher solubility and film thickness than AH plus.[18] 

MTA Fillapex has low bond strength to dentin and 

questionable biomineralisation. Lesser remnants of root 

filling material in the MTA Fillapex subgroup is consistent 

with the result of the previous study, as when MTA contacts 

with the phosphate-containing fluid leads to the formation of 

calcium-deficient B-type carbonated apatites. These apatites 

formed get deposited on the collagen fibrils to form tag-like 

interfacial layer between MTA and dentin, which has low 

bond strength.[19] 

The method of assessment is an important parameter in 

the study. Various methods like longitudinal cleavage of 

teeth, association of longitudinal and transverse cleavage for 
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evaluation in different root thirds separately and 

radiographic examination have been used. Radiographic 

images are not competent enough to detect the fine layers of 

root canal filling. Moreover, it is a two-dimensional 

representation of three dimensional structures and may lead 

to magnification and distortion.[20] Clearing technique with 

digitised images has also been employed in some studies, but 

it was not used because it is time consuming and various 

chemicals used in it interfere with the final results.[14] In this 

study, direct visual scoring of the stereomicroscopic images 

of longitudinal sectioned teeth had been used because it is 

simple and efficient.[17] 

No solvent had been used during the retreatment, 

because the solvent softens the root filling material which 

enters into the irregularities of the root canal walls and the 

dentinal tubules which cannot be removed.[20] Solvent 

increases the time for root filling removal.[21] 

 

Limitations 

1. The results of this in-vitro study cannot be applied to the 

curved root canals, because the study was conducted in 

the straight root canals. 

2. The bond strength of the AH plus and MTA Fillapex 

sealer depends on the moisture content of the dentin 

which is different in in-vivo conditions which 

subsequently affects the remnant root filling material 

clinically. 

3. There is no standardisation of the taper of master apical 

file in the root canal preparation. 

 

CONCLUSION 

1. PTR files were the most effective files when comparing 

the total root filling material remnant because of its 

convex triangular flute design, each of its files ability to 

shape only specific area of root canal, greater internal 

mass and taper. 

2. Root canals obturated with MTA Fillapex sealer showed 

the least amount of root filling material owing to its 

lower bond strength, greater solubility and film 

thickness as compared to AH plus sealer. 

3. None of the instrument group could completely remove 

the gutta-percha and sealer from the root canal. 
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