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Endodontic glide path — importance and performance techniques

EHIOAOHTCKM MHCTPYMAHTALMOHM IyT — 3Ha4aj U TEXHUKE U3BOhema

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
sized 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 glide path,
its significance, and instruments and techniques used
for its creation.

Keywords: glide path; hand K-files; rotary NiTi
instruments

INTRODUCTION

CAXKETAK

YBoa ©opmupame HHCTPYMECHTAIIHOHE ITyTakE je
mpoIieIypa Koja IMPeTX0 i MAIIHHCKO] TIperapariijin
KaHaja kopeHa. [logpa3symeBa ycnocrassba-
HBe/TIPOIIUPUBARSE JACHOT U INIATKOT KaHAJICKOT TyHe-
JIa 0] ’berOBOT KOPOHAPHOT JIeJa JI0 alleKCHE KOH-
cTpuknyje. Moxe ce popMupaTy pyyHUM TypIiHjama
MaJIor mpomepa, on Hephajyher uennka Kao u creiu-
JAJTHO TM3ajHUPaHUM MAIIMHCKHM HHMKJ TUTAHH]YM-
CKMM MHCTPYMEHTHMa. IHCTpYMEHTAIIOHA My Tamba
NPOAY’KaBa TPajake MAIMHCKUX HHCTPYMEHATA,
omoryhaBa edukacHHje YUIMhewne 1 Ae3nHPeKIn)jy
KaHaJa Kao ¥ OYyBamke OPUTHHANHE MOpdoIorije
SHJIOIOHTCKOT HPOCTOpa TOKOM Jajbe MalInHCKe
uHcTpyMeHTaluje.Cae yernha npuMeHa MalnHCKe
MHCTpyMEHTalM]je Y CBaKOHEBHO] IpakcH, Hamehe
noTpedy 3a 00JBHM pPasyMeBambEM. OBE MPOIICAYPE,
BECHUM 3Ha4ajeM Kao U HaurHuMa (popMupama.
Kibyune peun: MHCTpYMEHTAIMOHA ITyTabha; PyYHH
HHCTpyMeHTH, MamunHcku HuTu uacrpyMenTu

Modern endodontic therapy involves mechanical instrumentation of root canals with

instruments 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 predictable 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

unexpected fractures of NiTi instruments during clinical use [1, 2, 3]. New techniques and

instruments have been introduced to overcome this problem [5]. A special attention has been

paid to the creation of glide path, a procedure that precedes mechanical instrumentation, with

the aim of reducing cyclic fatigue or torsional stress and safer use of NiTi rotary files during

further shaping and cleaning canals [6, 7, 8].
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However, the concept of glide path preparation 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 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)” [9]. Ruddle et al. redefined this term as “a 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” [10]. Berruti and Patino used term “micro glide path” for initial
scouting/exploring and apical patency of the canal with small precurved stainless steel files
using gentle watch-winding .movements. In.case of curved and obliterated canals, further
enlarging is necessary, with manual or specially designed NiTi instruments, in order to create

“macro glide path” [11, 12].

Significance of glide path

With introduction of mechanical NiTi instruments into endodontic practice, glide path
gains special importance. Blum et al. 2003 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 [13].

Berutti et al. and Patino et al. observed that creating the glide path with hand files, leads
to a reduction in torsional stress and cyclic fatigue of rotary instruments [11, 12]. The formation
of glide path contributed to an increase in average life of mechanical files almost six times and

a drastic reduction in the risk of files breakage [11-14].
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Glide path improves mechanical and chemical debridement, creating space for
instruments and irrigants to process and disinfect endodontic space more easily and efficiently
[7]. Glide path enables conical instrumentation 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 periapical tissue
negatively affects the success of endodontic therapy. Consequently, leading.to postoperative
pain and persistent inflammation [19].

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

Thus, the importance of glide path is primarily.in increasing 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 glide path

Properly created glide path faithfully reflects the appearance 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, is 1ISO 0.10 [9].
More precisely, after the formation of glide path, the dimensions of canal should correspond or
be one size bigger than the size of the tip of first NiTi rotary instrument used for canal
instrumentation [11]. This facilitates application and activation of rotary, extremely flexible

NiTi instruments that usually have a non-cutting tip [21].
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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 standard, 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 complexity of canal [22].

Apart from K-files, which are the instruments most commonly used for initial patency
and creation of micro 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 manually created glide path, special and innovative mechanical
NiTi instruments are being introduced. Those instruments were launched for macro glide path
and the first system appeared in 2009. (PathFiles, Dentsply Sirona) [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 different 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 technological solutions, design modifications and
transformation of conventional NiTi alloy and different thermal treatments led to the

optimization of glide path instruments microstructure and resistance to cyclic fatigue [20, 21].

DOI: https://doi.org/10.2298/SARH230113038J Copyright © Serbian Medical Society



Srp Arh Celok Lek 2023 | Online First April 7, 2023 | DOI: https://doi.org/10.2298/SARH230113038J 6

The improvement of cutting efficiency, passability and flexibility of glide path systems
(especially in curved canals) was achieved by manufacturing instruments from martensitic
alloy [23, 24].

Different activation techniques of glide path instruments (full rotation or reciprocating
motion) were introduced with the aim of improving blade efficiency and resistance to cyclic
fatigue. Studies have shown that increase in resistance to cyclic fatigue is influenced by
advanced 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 at al. 2021. have noticed a small percent of fractures and deformation
rates of glide path instrument with reciprocating motion (R-Pilot) after previously established
micro glide path with size 08 hand file [20].

Instruments activated by reciprocating motion show higher cutting efficiency, reduced
extrusion of dentin filings and better centricity compared to instruments with full rotation [20].
According to Keskin etal. [17], Waveone Gold showed greater resistance to cyclic fatigue than
R-Pilot, although both are reciprocating instruments, 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),
demonstrating less exposure to instrument stress in reciprocating motion.

Generally, the advantages of Glide path NiTi files are shorter preparation time, reduced
possibility of procedural errors, better maintenance of the original anatomy, less operator and
hand fatigue, reduced apical extrusion and postoperative pain [26, 27]. Possibility of instrument
fracture reduced tactile sensation and instruments cost are disadvantages of using mechanical

glide path systems [22].
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CONCLUSION

Although glide path preparation requires time and adherence to technical protocols, it is
one of the crucial stages during the processing of complex endodontic systems. Proper creation
of glide path can extend the life of mechanical NiTi instruments and impact necessary quality
control of mechanical and chemical debridement and predictable, hermetic obturation.
Although the development 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, experience, and technical capabilities.

Conflict of interest: None declared.
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Table 1. Manual glide path instruments

(Dentsply/Maillefer)

15-20 Triangulare

Design . .
Name (company) Alloy (cross section) Sizes (1SO) Motion (movement)
0.6-15 Clockwise
K- file (Kerr) Stainless steel Square 6, 8, 10, 15, 20 20—Cor_nb|ned
clockwise and
balanced force
C file Special thermal . . .
(Dentsply/Tulsa) hardening steel Twisted file 6,8,10 Clockwisg
C+ file Special thermal .
(Dentsply/Maillefer) 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 . 7 (K1) )
(SybronEndo) Stainless steel Square 9 (K2) Clockwise
Incomplete circle
S finder (JS Dental) Stainless steel with two parallel 8 Clockwise
straight edges
 Bilnt fi special thermal Square 6, 8, 10, 12.5, .
C- Pilot files (VDW) hardening steel inactive Pilot tip 15 Clockwise
FlexoFiles Stainless steel 06-10 Square 6, 8, 10, 12; Clockwise
(Dentsply/Maillefer) 15-20 Triangulare 15,17, 20
Senseus
FlexoFiles Stainless steel KNy 6, 8, 10, 15, 20 | Clockwise

ISO — International Organization for Standardization
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Table 2. Mechanical glide path instruments.

WaveOne settings

Sizes (1SO) M
Name (company) Alloy Taper Speed and torq Method of use
_ 0,
PathFiles (Dentsply NiTi ;_12 g(;z CR 300 rpm Used in sequence after
Sirona) 319, 2% 5 N/cm hand file 1ISO 10
— — 5
RaCe ISO 10 (FKG II;IIITI . 1-10, 2% CR 600-800 rpm | Used in sequence after
. ectrochemical | 2-16, 4%
Dentaire) L 1.5 N/cm hand 1SQ 06 and 08
plolishing 3-10, 6%
NiTi 1-10, 2% Used after estimated
SDZ?:;IiQrzfe (FKG Electrochemical | 2-15, 2% (I:E ESS;}SOO pm working length with
plolishing 3-20, 2% ' hand ISO 06 - 08
G-Files (Micro-Mega, NiTi G1-12, 3% CR 250-400 rpm | Used in sequence after
Besangon, France) G2-17, 3% 1.2 N/cm hand file ISO 10
. 1-186, Used after estimated
gir?o(r;]!;j er (Dentsply NiTi M-Wire Progressive gisy\?/?;r?m working length with
tapers 2-8% hand file 1SO 10
Used after estimated
Instrument One G| 1-14, 3% CR 250-4000Pm | o ying length with
(Micro-Mega) 1.2 N/cm hand file 1SO 10
X-Plorer Canal 1-15, 1% Used after estimated
Navigation NiTi Files - 2-20, 1% CR 400 rpm . X
I . NiTi working length with
(Clinician’s Choice 3-20, 2% 2 N/cm hand file I1SO 8 or 10
Dental Products Inc.) 4-25, 2%
. . 1-NITi 1-15, 1% Used after estimated
ggszﬁgll((é?oizwe;: lle 2&3 NiTICM- | 2-15,2% fg ﬁlcl)gr;pm working length with
g Wire 3-20, 2% ' hand file 1SO 10
Hyflex EDM Glide | NiTi CM-Wire CR 300 rpm Used after estimated
Path (Coltene) EDM process 10, 5% 1.8 N/cm mg}??elfggtw ith
PathGlider T 15, 3% CR 300 rpm Dsed after estimated
AKO3(Komet, GmbH) 20, 3% 0.5 N/cm L 160 10
rl?}(;(f[:g;zc:ttmg Used after estimated
R-Pilot (VDW) NiTi M-Wire 12.5, 4% Reciprocatin working length with
1P g hand 1SO 06 and 08
settings
WaveOne Gold Glider | NiTi Gold heat | 15, Variable rI?]e(z)ct:(r;:](;cgmg yvi?ﬁiiﬂi?ttlr:n v?/:?r?
(Dentspli Sirona) treated tapers from 2% g leng

hand file ISO 10

*Modified table of Ajina et al. [8], Eur Endod J. 2022;
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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