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ABSTRACT 
Background: Endodontic files and irrigation solutions are used in chemomechanical preparation to clean and shape the root 
canal system. The present study was conducted to assess effects of different glide path files on apical debris extrusion in 
curved root canals. Materials & Methods: 30 recently extracted mandibular first molar teeth with curved mesial roots were 
divided into 6 groups according to the root canal preparation (n = 5): group IV-File, a glide path with G-Files + WaveOne 
Gold preparation; group I, a glide path with One G+ WaveOne Gold preparation; group II, a glide path with ProGlider+ 
WaveOne Gold preparation; group III, a glide path with PathFiles+ WaveOne Gold; group V, a glide path with a K-file + 
WaveOne Gold preparation; and group without a glide path, WaveOne Gold preparation without a glide path file. Roots 

were attached to pre-weighed Eppendorf tubes. Apically extruded debris was collected in Eppendorf tubes. Results: The 
mean apical debris extrusion was 0.000081 grams in group I, 0.000241 grams in group II, 0.000185 grams in group III, 
0.000154 grams in group IV, 0.000323 grams in group V and 0.000192 grams in group VI. The difference was significant 
(P< 0.05). Conclusion: More debris was extruded by manual K-files than by One G rotary glide path files. Apical debris 
extrusion was unaffected by glide path preparation prior to root canal preparation with a WaveOne Gold file. 
Keywords: root canals, apical debris, nickel-titanium 

This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 

Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
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INTRODUCTION 

Endodontic files and irrigation solutions are used in 
chemomechanical preparation to clean and shape the 

root canal system.1 For many years, stainless steel 

hand tools were utilized for mechanical preparation; 

nevertheless, they have a number of drawbacks, such 

as the propensity to cause perforation, canal 

transportation, and zip development, particularly in 

curved root canals. The creation of nickel-titanium 

(NiTi) rotary files reduced operator fatigue and sped 

up the process of preparing root canals that were well-

tapered and centered.2 

Notwithstanding the benefits of NiTi rotary 
instruments, high torsional and flexural loads are the 

primary reason of the elevated risk of file fracture. 

When the file tip is instrumented and locked in the 

root canal while the handpiece is still rotating (the 

taper lock effect), torsional stresses rise due to 

increased apical pressure.3 Coronal expansion and 

preflaring of the root canal to provide a glide path 

prior to mechanical preparation with NiTi rotary files 

may help reduce taper lock, torsional fracture risk, 

and shape aberrations.4 

Glide path preparation might be achieved using hand 

files or rotary glide path files. Stainless steel K-files 

have been recommended for manual glide path 
preparation to reduce the fracture rate of NiTi 

instruments.5 However, using stainless steel hand files 

during glide path preparation can be time-consuming 

and difficult, especially in severely curved or multiple 

narrow root canal.6 The present study was conducted 

to assess effects of different glide path files on apical 

debris extrusion in curved root canals. 

 

MATERIALS & METHODS 

This invitro study was carried out on 30 recently 

extracted mandibular first molar teeth with curved 
mesial roots.  

Samples were divided into 6 groups according to the 

root canal preparation (n = 5): group IV-File, a glide 

path with G-Files + WaveOne Gold preparation; 

group I, a glide path with One G+ WaveOne Gold 

preparation; group II, a glide path with ProGlider+ 

WaveOne Gold preparation; group III, a glide path 

with PathFiles+ WaveOne Gold; group V, a glide path 

with a K-file + WaveOne Gold preparation; and group 

without a glide path, WaveOne Gold preparation 

without a glide path file. Roots were attached to pre-
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weighed Eppendorf tubes. Apically extruded debris 

was collected in Eppendorf tubes. Results thus 

obtained were subjected to statistical analysis. P value 

< 0.05 was considered significant. 

 

RESULTS 

Table I Assessment of apical debris extrusion 

Groups Mean (grams) P value 

Group I 0.000081 0.01 

Group II 0.000241 

Group III 0.000185 

Group IV 0.000154 

Group V 0.000323 

Group VI 0.000192 

Table I, graph I shows that the mean apical debris extrusion was 0.000081 grams in group I, 0.000241 grams in 
group II, 0.000185 grams in group III, 0.000154 grams in group IV, 0.000323 grams in group V and 0.000192 

grams in group VI. The difference was significant (P< 0.05). 

 

Graph I Assessment of apical debris extrusion 

 
 

DISCUSSION 

A number of businesses have recently produced 

various rotational pathfinding methods for 

establishing a glide path.7 One G and ProGlider are 

single-file systems designed for glide path 

preparation. The One G file has a taper of 3% and a 
tip diameter of 0.14 mm.8,9 Three cutting edges in the 

file design ensure improved debris removal. M-Wire 

NiTi technology is used in the production of 

ProGlider, increasing the file's flexibility and 

resistance to cycle fatigue.  

The ProGlider file's tip diameter is 0.16 mm, and its 

cross section is square.10,11 Over the cutting surface, 

the file's taper gradually shifts from 0.02 to 0.08. 

Smoother glide path preparation and preflaring of the 

coronal and middle portions of the root canal are 

made possible by the file's progressive taper.12,13 The 

present study was conducted to assess effects of 
different glide path files on apical debris extrusion in 

curved root canals. 

We found that the mean apical debris extrusion was 

0.000081 grams in group I, 0.000241 grams in group 

II, 0.000185 grams in group III, 0.000154 grams in 

group IV, 0.000323 grams in group V and 0.000192 

grams in group VI. Gunes et al14 enrolled sixty 

extracted mandibular first molar teeth with curved 
mesial roots. A statistically significant difference was 

observed between the One G and K-File groups. The 

One G group was associated with significantly less 

debris extrusion than the K-file group. There was no 

statistically significant difference between K-files and 

ProGlider, G-Files, PathFiles, and WaveOne Gold 

without a glide path, and also there was no 

statistically significant difference between One G and 

ProGlider, G-Files, PathFiles, and WaveOne Gold 

without a glide path. All experimental groups caused 

apical debris extrusion. 

Paleker et al15 compared the mean preparation time of 
manual instrumentation with K-files, G-Files, and the 

ProGlider instrument to prepare a glide path in curved 
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root canals. The mesial canals of 90 mandibular 

molars (with curvature angles between 25° and 35°) 

were selected. The specimens were randomly divided 

into 3 groups with 30 canals each, and canal 

preparations were performed by an endodontist who 
used #10-15-20 stainless steel manual K-files (group 

KF), #10 stainless steel manual K-file followed by 

#12-17 G-File instruments (group GF), and #10 

stainless steel manual K-file followed by #16 

ProGlider instrument (group PG). The total time it 

took to prepare the glide paths was recorded with an 

electronic stopwatch. New instruments were used for 

each canal. Glide path enlargement with the PG group 

(27.9 ± 8.6 seconds) and GF group (41.9 ± 20.1 

seconds) was shown to be statistically significantly 

faster than stainless steel KF group (74.9 ± 24.1 

seconds) by using analysis of variance (P < 0.05). 
There was no statistically significant difference 

observed between the mean preparation times of the 

PG and GF groups (P < 0.05). 

 

CONCLUSION 

Authors found that more debris was extruded by 

manual K-files than by One G rotary glide path files. 

Apical debris extrusion was unaffected by glide path 

preparation prior to root canal preparation with a 

WaveOne Gold file. 
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