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SUMMARY
Glide path is a procedure that precedes mechanical instrumentation of the root canals. It is defined as 
a procedure used to expand or create a smooth tunnel from the coronal part of the root canal to its 
physiological terminus. It is performed using small-size hand files or specially designed mechanical NiTi 
instruments. An adequately created glide path extends the life of rotary NiTi instruments, enables better 
mechanical and chemical debridement and easier preservation of original morphology of endodontic 
space during further mechanical instrumentation.
Frequent use of mechanical instrumentation in daily practice requires better understanding of the glide 
path, its significance, and instruments and techniques used for its creation.
Keywords: glide path; hand K-files; rotary NiTi instruments

DOI: https://doi.org/10.2298/SARH230113038J

UDC: 616.314-78

INTRODUCTION

Modern endodontic therapy involves mechani-
cal instrumentation of root canals with instru-
ments made of nickel-titanium (NiTi) alloy, 
in accordance with modernized and adapted 
procedures based on Schilder’s principles [1]. 
Due to superelasticity and unique design, NiTi 
rotary files enable more efficient and predict-
able cleaning and shaping of the root canals 
with less possibility of procedural errors when 
compared to manual instruments [2, 3, 4].

Nevertheless, flexural, and torsional stresses, 
especially in curved canals, may result in un-
expected fractures of NiTi instruments during 
clinical use [1, 2, 3]. New techniques and in-
struments have been introduced to overcome 
this problem [5]. Special attention has been 
paid to the creation of the glide path, a pro-
cedure that precedes mechanical instrumen-
tation, with the aim of reducing cyclic fatigue 
or torsional stress and safer use of NiTi rotary 
files during further shaping and cleaning of the 
canals [6, 7, 8].

However, the concept of glide path prepara-
tion in many endodontic schools is not clearly 
defined. Most world schools of dentistry do not 
include glide path preparation training in its 
courses. 

GLIDE PATH – DEFINITION 

The first definition of the term ‘glide path’ was 
given by West [9] in 2010, explaining that “the 
glide path is a smooth radicular tunnel from the 
coronal orifice of a root canal to the physiologic 
terminus (apical constriction).” Ruddle et al. 

[10] redefined this term as “clinical procedures 
to expand or create a smooth tunnel from the 
coronal part of the root canal to its physiological 
terminus before its final enlargement, aiming to 
control torsional stress and reduce the odds of 
NiTi instruments fracture.” Berutti et al. [11] 
and Patiño et al. [12] used the term ‘micro glide 
path’ for initial scouting/exploring and apical 
patency of the canal with small precurved stain-
less steel files using gentle watch-winding move-
ments. In case of curved and obliterated canals, 
further enlarging is necessary, with manual or 
specially designed NiTi instruments, in order to 
create a ‘macro glide path’ [11, 12]. 

SIGNIFICANCE OF THE GLIDE PATH

With the introduction of mechanical NiTi in-
struments into endodontic practice, the glide 
path gains special importance. Blum et al. [13] 
first proposed the formation of a smooth glide 
path using small flexible stainless steel hand 
files to facilitate the application of rotary NiTi 
endodontic instruments.

Berutti et al. [11] and Patiño et al. [12] ob-
served that creating the glide path with hand 
files leads to a reduction in torsional stress and 
cyclic fatigue of rotary instruments. The forma-
tion of the glide path contributed to an increase 
in the average life of mechanical files almost six 
times and a drastic reduction in the risk of file 
breakage [11–14].

The glide path improves mechanical and 
chemical debridement, creating space for in-
struments and irrigants to process and disinfect 
endodontic space more easily and efficiently 
[7]. Glide path enables conical instrumentation 
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while preserving the original position of apical foramen, 
so 3D obturation is more certain [8, 15, 16]. 

Numerous studies have indicated reduced extrusion of 
apical debris if glide path creation preceded mechanical 
instrumentation [16, 17, 18]. Detritus extrusion into peri-
apical tissue negatively affects the success of endodontic 
therapy, consequently leading to postoperative pain and 
persistent inflammation [19]. 

Glide path significantly contributes to easier preserva-
tion of original morphology of the endodontic space in 
all aspects (curvature, volume dimension, and centering) 
during mechanical instrumentation [15–19]. 

Thus, the importance of the glide path is primarily in 
increasing the safety and efficiency during the use of rotary 
NiTi instruments in the following stages of endodontic 
therapy [6, 7, 8, 12, 20]. 

THE SIZE AND SHAPE OF THE GLIDE PATH

Properly created glide path faithfully reflects the appear-
ance of original morphology of the root canal, and can be 
short or long, narrow, or wide, straight, or curved [10].

For efficient and safe preparation of root canals, it is very 
important to establish adequate glide path dimensions. The 
minimum size of glide path according to West [9] is ISO 
0.10. More precisely, after the formation of the glide path, 
the dimensions of the canal should correspond or be one 
size larger than the size of the tip of the first NiTi rotary 
instrument used for canal instrumentation [11]. This facili-
tates application and activation of rotary, extremely flexible 
NiTi instruments that usually have a non-cutting tip [21]. 

GLIDE PATH PREPARATION TECHNIQUES

The creation of a glide path can be realized with manual 
or mechanical instruments.

The use of hand files with smaller diameter is a stan-
dard, long-standing procedure that maintains better tactile 
sensation, less possibility of instrument fracture and easier 
overcoming of canal obstructions. Due to the retention of 
shape after removal from the canal, the hand files provide 
information to the operator about the curvature and com-
plexity of the canal [22]. 

Apart from K-files, which are the instruments most 
commonly used for initial patency and creation of the mi-
cro glide path, other hand instruments can also be used 
(Table 1).

Disadvantages of manual techniques are hand fatigue, 
fatigue of the operator, longer duration of procedure, risk 
of procedural errors, greater chances for changing original 
canal anatomy and increased apical extrusion [14].

In order to avoid errors of a manually created glide path, 
special and innovative mechanical NiTi instruments are 
being introduced. Those instruments were launched for 
the macro glide path and the first system appeared in 2009 
(PathFiles, Dentsply Sirona, Charlotte, NC, USA) [7]. 

Mechanical glide path instruments with their basic 
characteristics and methods of application are presented 
in Table 2 [8].

The first mechanical glide path systems were made 
from a conventional, austenitic, superelastic alloy with 
full rotation activation, and were suitable for preparation 
of straight or slightly curved canals. Instruments with dif-
ferent dimensions and conicity were also launched [14]. 

Glide path systems were further developed with the aim 
of reducing the number of instruments, which decreases 
the possibility of errors and significantly speeds up the 
procedure [7, 8]. Also, the emergence of new technologi-
cal solutions, design modifications and transformation of 
conventional NiTi alloy and different thermal treatments 
led to the optimization of microstructure and resistance 
to cyclic fatigue of glide path instruments [20, 21]. The 
improvement of cutting efficiency, passability and flex-
ibility of glide path systems (especially in curved canals) 

Table 1. Manual glide path instruments

Name (company) Alloy Design (cross section) Sizes (ISO) Motion (movement)

K-file (Kerr) Stainless steel Square 6, 8, 10, 15, 20
0.6–15 clockwise

20 combined clockwise and 
balanced force

C file
(Dentsply/Tulsa)

Special thermal 
hardening steel Twisted file 6, 8, 10 Clockwise

C+ file (Dentsply/Maillefer) Special thermal 
hardening steel Square 6, 8, 10, 15 Clockwise

D finder (Mani) Stainless steel D-shaped 8, 10, 12, 15 Clockwise
Hi-5 file (Miltex) Stainless steel Pentagon 6, 8, 10, 15 Clockwise

Pathfinder CS (SybronEndo) Stainless steel Square 7 (K1)
9 (K2) Clockwise

S finder (JS Dental) Stainless steel Incomplete circle with two 
parallel straight edges 8 Clockwise

C-Pilot files (VDW) Special thermal 
hardening steel

Square;
inactive Pilot tip 6, 8, 10, 12.5, 15 Clockwise

FlexoFiles (Dentsply/Maillefer) Stainless steel 06–10 square;
15–20 triangular

6, 8, 10, 12, 15, 
17, 20 Clockwise

Senseus FlexoFiles (Dentsply/Maillefer) Stainless steel 06–10 square;
15–20 triangular 6, 8, 10, 15, 20 Clockwise

ISO – International Organization for Standardization
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was achieved by manufacturing instruments from a mar-
tensitic alloy [23, 24].

Different activation techniques of glide path instru-
ments (full rotation or reciprocating motion) were in-
troduced with the aim of improving blade efficiency and 
resistance to cyclic fatigue. Studies have shown that an 
increase in resistance to cyclic fatigue is influenced by ad-
vanced metallurgical solutions as well as the kinematics of 
movement [17–20, 23, 24, 25]. The researchers point out 
that instruments activated by reciprocating motion have 
a higher resistance to cyclic fatigue since they are exposed 
to lower stress compared to instruments with full rotation. 
De-Deus et al. [20] noticed a small percentage of fractures 
and deformation rates of glide path instrument with re-
ciprocating motion (R-Pilot) after a previously established 
micro glide path with the size 08 hand file.

Instruments activated by reciprocating motion show 
higher cutting efficiency, reduced extrusion of dentin fil-
ings, and better centricity compared to instruments with 
full rotation [20]. According to Keskin et al. [17], WaveOne 
Gold (Dentsply Sirona) showed greater resistance to cyclic 
fatigue than R-Pilot, although both are reciprocating in-
struments, but made of different type of alloy. WaveOne is 
made of Gold NiTi alloy while R-Pilot is made of M-Wire. 
In the same study, R-Pilot showed greater resistance to 
cyclic fatigue than Pro Glider (both from M-Wire), dem-
onstrating less exposure to instrument stress in recipro-
cating motion.

Generally, the advantages of glide path NiTi files are 
shorter preparation time, reduced possibility of procedur-
al errors, better maintenance of the original anatomy, less 
operator and hand fatigue, reduced apical extrusion, and 
postoperative pain [26, 27]. The possibility of instrument 
fracture, reduced tactile sensation, and instruments’ cost are 
disadvantages of using mechanical glide path systems [22].

CONCLUSION

Although glide path preparation requires time and adher-
ence to technical protocols, it is one of the crucial stages 
during the processing of complex endodontic systems. 
Proper creation of a glide path can extend the life of me-
chanical NiTi instruments and impact the necessary qual-
ity control of mechanical and chemical debridement and 
predictable, hermetic obturation. Although the develop-
ment of new methods and mechanical glide path systems 
is intensive, the role of manual instruments should not 
be neglected, and it is up to the therapist to decide on a 
specific method and system, depending on the diagnosis, 
canal morphology, and primarily on knowledge, experi-
ence, and technical capabilities.

Ethics: This article was written in accordance with the 
ethical standards of the institutions and the journal.
Conflict of interest: None declared.

Table 2. Mechanical glide path instruments*

Name (company) Alloy Sizes (ISO) Taper Speed and torque Method of use

PathFiles (Dentsply Sirona) NiTi
1–13, 2%
2–16, 2%
3–19, 2%

CR 300 rpm
5 N/cm

Used in sequence after hand file 
ISO 10

RaCe ISO 10 (FKG Dentaire)
NiTi

Electrochemical 
polishing

1–10, 2%
2–16, 4%
3–10, 6%

CR 600–800 rpm
1.5 N/cm

Used in sequence after hand ISO 
06 and 08

ScoutRaCe (FKG Dentaire)
NiTi

Electrochemical 
polishing

1–10, 2%
2–15, 2%
3–20, 2%

CR 600–800 rpm
1.5 N/cm

Used after estimated working 
length with hand ISO 06 - 08

G-Files (Micro-Mega, Besançon, 
France) NiTi G1–12, 3%

G2–17, 3%
CR 250–400 rpm

1.2 N/cm
Used in sequence after hand file 

ISO 10

ProGlider (Dentsply Sirona) NiTi M-Wire 1–16, progressive 
tapers 2–8%

CR 300 rpm
2–5 N/cm

Used after estimated working 
length with hand file ISO 10

Instrument One G (Micro-Mega) NiTi 1–14, 3% CR 250–400 rpm
1.2 N/cm

Used after estimated working 
length with hand file ISO 10

X-Plorer Canal Navigation NiTi 
Files (Clinician’s Choice Dental 
Products Inc.)

NiTi

1–15, 1%
2–20, 1%
3–20, 2%
4–25, 2%

CR 400 rpm
2 N/cm

Used after estimated working 
length with hand file ISO 8 or 10

Hyflex Glide Path File Sequence 
(Coltene)

1-NITi
2&3 NiTi CM-Wire

1–15, 1%
2–15, 2%
3–20, 2%

CR 300 rpm
1.8 N/cm

Used after estimated working 
length with hand file ISO 10

Hyflex EDM Glide Path (Coltene) NiTi CM-Wire EDM 
process 10, 5% CR 300 rpm

1.8 N/cm
Used after estimated working 
length with hand file ISO 10

PathGlider AK03 (Komet, 
GmbH) NiTi 15, 3%

20, 3%
CR 300 rpm

0.5 N/cm
Used after estimated working 
length with hand file ISO 10

R-Pilot (VDW) NiTi M-Wire 12.5, 4% Reciprocating motions at
Reciprocating settings

Used after estimated working 
length with hand ISO 06 and 08

WaveOne Gold Glider (Dentspli 
Sirona) NiTi Gold heat treated 15, variable tapers 

from 2%
Reciprocating motions at 

WaveOne settings
Used after estimated working 
length with hand file ISO 10

*Modified table of Ajina et al. [8]; 
ISO – International Organization for Standardization; NiTi – nickel titanium conventional alloy; M – memory NiTi alloy; CM – controlled memory NiTi alloy; EDM – 
electrical discharge machining NiTi alloy; CR – continuous rotation
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383

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):380-384 www.srpskiarhiv.rs

REFERENCES 

1. Chaniotis A, Ordinola-Zapata R. Present status and future 
directions: Management of curved and calcified root canals. Int 
Endod J. 2022;55 Suppl 3:656–84. [DOI: 10.1111/iej.1368]  
[PMID: 35106792] 

2. Schäfer E, Vlassis M. Comparative investigation of two rotary 
nickel-titanium instruments: ProTaper versus RaCe. Part 2. 
Cleaning effectiveness and shaping ability in severely curved root 
canals of extracted teeth. Int Endod J. 2004;37(4):239–48.  
[DOI: 10.1111/j.0143-2885.2004.00783.x] [PMID: 15056350]

3. Jovanović-Medojević M, Pelemiš M, Nešković J, Popović-Bajić M, 
Stratimirović Đ, Živković S. Analysis of working surface in new 
manual and rotary endodontic instruments (scanning electron 
microscopy). Srp Arh Celok Lek. 2020;148(7–8):398–403.  
[DOI: 10.2298/SARH190704018J]

4. Jovanović-Medojević M, Dragičević A, Milanović I, Matija L, 
Živković S. Opto-magnetic imaging spectroscopy in analyzing 
rotary NiTi endodontic instruments. J Mech Behav Biomed Mater. 
2023;141:105789. [DOI: 10.1016/j.jmbbm.2023.105789]  
[PMID: 36989872]

5. Chan WS, Gulati K, Peters OA. Advancing Nitinol: From heat 
treatment to surface functionalization for nickel-titanium (NiTi) 
instruments in endodontics. Bioact Mater. 2022;22:91–111.  
[DOI: 10.1016/j.bioactmat.2022.09.008] [PMID: 36203965]

6. Pillay M, Vorster M, van der Vyver PJ. Fracture of endodontic 
instruments - Part 1: Literature review on factors that influence 
instrument breakage. SADJ. 2020;75(10):553–63.  
[DOI: 10.17159/2519-0105/2020/v75no10a4] 

7. Plotino G, Nagendrababu V, Bukiet F, Grande NM, Veettil SK, De-
Deus G, et al. Influence of Negotiation, Glide Path, and Preflaring 
Procedures on Root Canal Shaping-Terminology, Basic Concepts, 
and a Systematic Review. J Endod. 2020;46(6):707–29.  
[DOI: 10.1016/j.joen.2020.01.023.hal-03189268] [PMID: 32334856]

8. Ajina M, Billis G, Chong BS. The Effect of Glide Path Preparation 
on Root Canal Shaping Procedures and Outcomes. Eur Endod J. 
2022;7(2):92–105. [DOI: 10.14744/eej.2022.97659]  
[PMID: 35786583]

9. West JD. The endodontic Glidepath: “Secret to rotary safety”. Dent 
Today. 2010;29(9):86, 88, 90–3. [PMID: 20973422]

10. Ruddle CJ, Machtou P, West JD. Endodontic canal preparation: 
innovations in glide path management and shaping canals. Dent 
Today. 2014;33(7):118–23. [PMID: 25118526]

11. Berutti E, Cantatore G, Castellucci A, Chiandussi G, Pera F, 
Migliaretti G, et al. Use of nickel-titanium rotary PathFile to create 
the glide path: comparison with manual preflaring in simulated 
root canals. J Endod. 2009;35(3):408–12.  
[DOI: 10.1016/j.joen.2008.11.021] [PMID: 19249606]

12. Patiño PV, Biedma BM, Liébana CR, Cantatore G, Bahillo JG. The 
influence of a manual glide path on the separation rate of NiTi 
rotary instruments. J Endod. 2005;31(2):114–6.  
[DOI: 10.1097/01.don.0000136209.28647.13] [PMID: 15671822]

13. Blum JY, Machtou P, Ruddle C, Micallef JP. Analysis of mechanical 
preparations in extracted teeth using ProTaper rotary instruments: 
value of the safety quotient. J Endod. 2003;29(9):567–75.  
[DOI: 10.1097/00004770-200309000-00007] [PMID: 14503829]

14. van der Vyver PJ, Vorster M, Paleker F, de Wet FA. Glide path 
preparation in Endodontics: case report and a literature review 
of available materials and techniques. J South Afr Dental J. 
2019;74(3):129–36. [DOI: 10.17159/2519-0105/2019/v74no3a5]

15. Miró GB, Tomazinho FSF, Pelisser E, Borges MMB, Duarte MAH, 
Vivan RR, et al. Comparison of Canal Transportation and Centering 
Ability of ProGlider and WaveOne Gold Glider in Curved Canals. 
Eur J Dent. 2020;14(4):639–43. [DOI: 10.1055/s-0040-1715780] 
[PMID: 32869224]
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САЖЕТАК
Формирање инструментационе путање је процедура која 
претходи машинској препарацији канала корена. Подразу-
мева успостављање/проширење јасног и глатког каналског 
тунела од његовог коронарног дела до апексне констрикци-
је. Може се формирати ручним турпијама малог промера од 
нерђајућег челика, као и специјално дизајнираним машин-
ским никл-титанијумским инструментима. Инструментаци-
она путања продужава трајање машинских инструмената, 

омогућава ефикасније чишћење и дезинфекцију канала, као 
и очување оригиналне морфологије ендодонтског простора 
током даље машинске инструментације. Све чешћа примена 
машинске инструментације у свакодневној пракси намеће 
потребу за бољим разумевањем ове процедуре, њеног зна-
чаја и начина формирања.
Кључне речи: инструментациона путања; ручни инструмен-
ти; машински NiTi инструменти 
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