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ABSTRACT

Endodontic success depends primarily on good obturation.
Obturation is a complex procedure that depends on many
important steps. Overlooking any step may lead to failure of the
endodontic treatment. Glide path is one of the most important
steps during biomechanical preparation, which determines the
canal patency until the apex and successful subsequent obtura-
tion. This article reviews some of the parameters regarding this
very important step.
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INTRODUCTION

Avital step in the instrumentation process is preparation
of the glide path to allow all subsequent instruments to
move smoothly from the coronal orifice of the canal in an
unimpeded progression to the apical constriction. Glide
path management is considered to be the shaping success
in endodontic treatment.'

Hence, it is of prime importance that we slip, slide,
and glide through the canal from the orifice to the apical
constriction, so that the root canal system is success-
fully and three-dimensionally cleaned and shaped? to
a tapering funnel shape to receive the obturating mate-
rial. This article will guide us through the significance,
techniques of preparation, apical extrusion of debris,
irrigation, and postoperative pain associated with glide
path management.

GLIDE PATH

The endodontic glide path is a smooth radicular tunnel
from the canal orifice to the apical constriction. Its
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Fig. 1: Glide paths in different widths, lengths and may be short
or long, curved or straight (West JD. The endodontic Glidepath:
“Secret to rotary safety”. Dent Today. 2010 Sep;29(9):86,88,90-93)

minimal size should be a, super loose No. 10 endodontic
file. The glide path must be discovered if already present
in the root canal anatomy or prepared if it is not present.?
The glide path can be of various types: Long, narrow, or
wide, or they may be straight or curved (Fig. 1).

SIGNIFICANCE OF GLIDE PATH

Asuccessfully secured glide path means a smooth passage
exists that is reproducible by successful larger files.*
During cleaning and shaping of the root canal system, no
rotary instrument should be used where a hand instru-
ment has not been placed before.” The other significance
is the coronal preflaring, which considerably decreases
the separation of instruments.® Most of the Ni-Ti rotary
instruments that are available in the market have noncut-
ting tips” and they are extremely flexible also. These two
characteristics of rotary endodontic files though seem
advantageous for the cleaning and shaping procedures.
Even though they effectively clean and shape, these
rotary endodontic files are not really suited for the initial
negotiation of the root canal.® Therefore, the use of small
hand files prior to the use of rotary Ni-Ti instruments
will confirm patency as well as maintain sufficient space,
thereby, improving the safety of the rotary or reciprocat-
ing endodontic files.!

The presence of intracanal calcifications or denticles
poses severe problems during endodontic therapy, espe-
cially, in the aging population.*” These denticles may be
present at the coronal, middle, or apical third of the root
canals.'” Instrumentation beyond these calcifications is
an ardent task, which can effectively be accomplished
with successful glide path management.*’ Failure to
achieve patency beyond the calcifications leads to ledge
formation,® which is one of the most important reasons
for retreatment. Effective glide path creation maintains
the original canal curvature.'*!® Lack of glide path
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establishment may lead to blockage of canals, transpor-
tation, zip formation, and perforation. Last but not the
least, without the endodontic glide path, the rationale
of endodontics and better quality control of endodontic
obturations cannot be achieved.

GLIDEPATH TECHNIQUE

The glide path includes four important steps. The first
and foremost is locating the canal orifices. To effectively
locate the canal orifices, it is mandatory that we know
about the normal root canal anatomy and also the possible
anatomic variations that are specific to the tooth.'* The
various classifications proposed dictates that the typical
root canal system anatomy of a tooth is not specific at
all. Hence, with better magnification and illumination,
a good knowledge about root canal anatomy and the
possible anatomic variations, as well as location of root
canal orifices can be determined.

The second step is following the canal to the minor
apical diameter. This can be done using various methods,
such as radiographic methods, digital-tactile sense, elec-
tronic methods, apical periodontal sensitivity, and paper
point measurements. '

The third step is regarding why the minor apical
diameter is a long way off. This may be due to four pos-
sible reasons as explained in Figure 2.1¢17
1. The canal is clogged or blocked due to necrotic and

dentinal debris.

2. The angle of incidence and angle of access are not the
same.

3. The diameter of the file is wider than the canal.

4. The shaft of the file is too wide for the canal.

The fourth step is the different types of motions
employed.

The first type of motion is the following motion. The
necrotic debris and the calcifications can be removed by
using ultrasonics, high-speed burs, and also Mueller burs.
Using an irrigating solution, proper agitation techniques,
and a gentle slipping and sliding motion, the radiographic
terminus can be reached.

The second type of motion is the smoothing motion.
This is employed only when the radiographic terminus
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is reached. This makes use of short-amplitude vertical
strokes of 1 to 2 mm. Initially with the smoothing motion,
the files are tight, which later may become loose with
effective canal enlargement.

The third type of motion is the envelope motion.'®
The smart and subtle envelope motion will wear away
the restrictive dentin in an outward stroke. This is very
similar to reverse filing.

The fourth type of motion is the balanced force or the
Roane technique.' This is explained in Figure 3.

In this technique, when the file engages with apical
pressure, 1/4 turn should be clockwise followed by, with
apical pressure, a 3/4 turn counterclockwise. Progressive
instrumentation with larger instruments cuts dentin
effectively. Repeat sequence two or three times. Then
for the final instance, a 360° turn clockwise (no apical
pressure) should be made in order to load onto the file
all the dentinal debris collected, and then remove file
from canal. When the file is removed from the canal, one
can appreciate the presence of dentin on the most apical
portion of the file.

When properly used, these robust and efficient glide
path techniques and motions can negate all of the risks
out of rotary shaping.

GLIDE PATH PREPARATION USING A
RECIPROCATING HANDPIECE

The patency of the canal is established using a 10 K file.
The tip of the file is precurved and using a watch-wind
motion, the working length is reached. The same file is
then attached to the M4 reciprocating handpiece. With the
handpiece activated, the file is withdrawn 0.5 mm from the
canal and moved back to its original length. This process
is repeated until a glide path preparation is confirmed. A
successful glide path is said to be created when the file can
travel 5 mm in the root canal without any obstruction.'®

GLIDE PATH AND APICAL EXTRUSION
OF DEBRIS

From the above discussions, it is very well clear that
the creation of glide path enhances the performance of
Ni-Ti instruments.'” Glide path preparation allows the
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Fig. 2: Four reasons why minor apical diameter is a long way off  Fig. 3: Technique is explained (West JD. The endodontic Glidepath:

(West JD. The endodontic Glidepath: “Secret to rotary safety”. Dent

Today. 2010 Sep;29(9):86,88,90-93)

“Secret to rotary safety”. Dent Today. 2010 Sep,;29(9):86,88,
90-93)
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preservation of a pathway to the entire working length,
thus avoiding excessive binding in the canal and, thus,
there is less extrusion of debris.?’ Procedural errors during
preparation of root canals, such as apical transportation
and irregular foramen widening can lead to poor sealing
efficiency with a high rate of extrusion of debris and post-
operative discomfort.”! Microhardness values of human
dentin may affect extrusion of debris.? In teeth with lower
hardness, debris may be extruded more readily into the
periapical tissues. But, ultimately, the amount of apically
extruded debris was decreased when a glide path was

created before canal preparation.?

POSTOPERATIVE PAIN AFTER MANUAL AND
MECHANICAL GLIDE PATH

Pain is a frequent complication associated with endo-
dontic treatment.?*?* Mechanical, chemical, or microbial
injuries to the periradicular tissues are frequent causes
of pain complications.?® Hence, performing a glide path
with hand instrumentation may have a significant impact
in reducing the postoperative pain.?’

CONCLUSION

Every tooth that requires endodontic therapy presents
its own set of anatomical challenges to effective instru-
mentation. Grossman states that “a dentist who has
not separated an instrument has not done enough root
canals.”?® This threat of instrument fracture remains
in contemporary endodontics. The preparation of a
glide path not only helps to reduce the risk of instru-
ment separation, but also conveys to the clinician an
intimate knowledge of the tortuous anatomy of the
canal from the orifice to the terminus. The information
gleaned during glide path preparation enables clinicians
to adapt their shaping strategy to the nuances of the
canal anatomy of each individual canal. While novel
mechanical methods of glide path preparation serve to
increase the efficiency of this essential prerequisite of
canal shaping, the role of hand instruments should not
be overlooked.

REFERENCES

1. Blum JY, Machtou P, Ruddle C, Micallef JP. The analysis of
mechanical preparations in extracted teeth using protaper
rotary instruments: value of the safety quotient. ] Endod 2003
Sep;29(9):567-575.

2. Caron G, Nham K, Bronnec F, Machtou P. Effectiveness of
different final irrigant protocols on smear layer removal in
curved canals. ] Endod 2010 Aug;36(8):1361-1366.

3. West, ]. The magic of mastering the glidepath: what every
endodontist should know. Paper presented at American
Association of Endodontists Annual Session 2010, San Diego,
California. 2010.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Katavkar RA, Hedge VS. Importance of patency in endodon-
tics. Endodontology 2010;22:85-91.

Bergmans L, Van Cleyenbreugel ], Wevers M, Lambrechts P.
Mechanical root canal preparation with NiTi rotary instru-
ments: rationale, performance and safety. Am J Dent 2001
Oct;14(5):324-333.

Roland DD, Andelin WE, Browning Df, Hsu GR, Torabinejad M.
The effect of pre- flaring on the rates of separation for 0.04 taper
nickeltitanium rotary instruments. ] Endod 2002 Jul;28(7):
543-545.

Peters OA, Paqué F. Current developments in rotary root canal
instrument technology and clinical use: a review. Quintessence
Int 2010 Jun,;41(6):479-488.

. Young GR, Parashos P, Messer HH. The principles of tech-

niques for cleaning root canals. Aust Dent ] 2007 Mar;52
(Suppl 1):552-563.

. West JD. The endodontic glide path: “Secret to rotary safety”.

Dent Today 2010 Sep;29(9):86, 88, 90-93.

Goga R, Chandler NP, Oginni AO. Pulp stones: a review. Int
Endod ] 2008 Jun;41(6):457-468.

Castellucci, A. Manual or Rotary Glide Path? Paper presented
to the tenth annual meeting of The Academy of Microscope
Enhanced Dentistry, foundations and Expansion virtual
meeting, 10-12 Nov 2011.;2011. pp. 10-11.

Berutti E, Negro AR, Lendini M, Pasqualini D. Influence of
manual preflaring and torque on the failure rate of ProTaper
instruments. ] Endod 2004 Apr;30(4):228-230.

Berutti E, Paolino DE, Chiandussi G, Alovisi M, Cantatore G,
Castellucci A, Pasqualini D. Root canal anatomy preservation
of WaveOne reciprocating files with or without glide path.
J Endod 2012 Jan;38(1):101-104.

West, JD. Endodontic predictability — “Restore or remove: how
doIchoose?” In: Cohen M, editor. Interdisciplinary treatment
planning: principles, design, implementation. Chicago (IL):
Quintesssence Publishing Co; 2008. pp. 123-164.

Spangberg, SF. Instruments, materials and devices. In: Cohen S,
Burns RC, editors. Pathways of pulp. 8th ed. St. Louis (MO):
Mosby; 2002. pp. 521-572.

West J. Endodontic update 2006. ] Esthet Restor Dent
2006;18(5):280-300.

West JD. Perforations, blocks, ledges and transportations:
overcoming barriers to endodontic finishing. Dent Today 2005
Jan;24(1):68, 70-73.

Kinsey B, Mounce R. Safe and efficient use of M4 safety hand-
piece in endodontics. Roots 2008 Jan;4(2):36-40.

Elnaghy AM, Elaska SE. Evaluation of root canal transporta-
tion, centering ratio, and remaining dentin thickness asso-
ciated with ProTaper Next instruments with and without
Glidepath. ] Endod 2014 Dec;40(12):2053-2056.

Zanette F, Soares GR, Flores ME, Fontanella CVR, Gavini G,
Barletta FB. Apical root canal transportation and remaining
dentin thickness associated with ProTaper Universal with and
without Pathfile. ] Endod 2014 May;40(5):688-693.

Wu MK, Fan B, Wesselink PR. Leakage along apical root
fillings in curved root canals. Part Leffects of apical trans-
portation on seal of root fillings. J] Endod 2000 Apr;26(4):
210-216.

Tanalp J, Gungor T. Apical extrusion of debris: a literature
review of an inherent occurrence during root canal treatment.
Int Endod J 2014 Mar;47(3):211-221.

Topcuoglu HS, Duzgun S, Akpek F, Topcuoglu G, Akti A.
Influence of a Glidepath on apical extrusion of debris during

50



CE)

Glide Path in Endodontics

24.

25.

canal preparation using Single-file syatems in curved canals.
I Endod J 2016 Jun;49(6):599-603.

Oguntbei BR, DeSchepper EJ, Taylor TS, White CL, Pink FE.
Postoperative pain incidence related to the type of emergency
treatment of symptomatic pulpitis. Oral Surg Oral Med Oral
Pathol 1992 Apr;73(4):479-483.

Gatten DL, Riedy CA, Hong SK, Johnson JD, Cohenca N.
Quality of life of endodontically treated versus implant
treated patients: a univsrsity-based qualitative research study.
J Endod 2011 Jul;37(7):903-909.

26.

27.

28.

Ng YL, Glennon JP, Setchell DJ, Gulabivala K. Prevalence of
and factors affecting post obturation pain in patients undergo-
ing root canal treatment. Int Endod ] 2004 Jun;37(6):381-391.
Pasqualini D, Mollo L, Scotti N, Cantatore G, Castellucci A,
Migliaretti G, Berutti E. Postoperative pain after manual and
mechanical Glidepath: a randomized clinical trial. ] Endod
2012 Jan;38(1):32-36.

Grossman LI. Guidelines for the prevention of fracture of
root canal instruments. Oral Surg Oral Med Oral Pathol 1969
Nov;28(5):746-752.

Conservative Dentistry and Endodontic Journal, July-December 2017;2(2):48-51 51



