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In the practice of endodontics, clinicians may encounter a variety of unwanted

procedural accidents and obstacles to normally routine therapy, at almost any

stage of treatment.

One of these procedural problems is intracanal instrument fracture. Fractured

root canal instruments may include endodontic files (Figure 1) and Gates

Glidden burs. Instruments are made from nickel titanium (NiTi), stainless steel

or carbon steel.

Fracture often results from incorrect use or overuse of an endodontic

instrument, and seems to occur most commonly in the apical third of a root

canal. This demonstrates the importance of correct training in the use of rotary

NiTi files.

The relatively recent advent of rotary NiTi root canal instruments has led to a

perceived high risk of instrument fracture. Fracture of rotary NiTi instruments

may occur without warning, even with brand new instruments. Distortion of

rotary NiTi instruments is often not visible without magnification. Fracture of

stainless steel files is preceded by instrument distortion, serving as a warning of

impending fracture.

Much research has been undertaken to understand the reasons for instrument

fracture and how it may be prevented rather than treated. It goes without

saying that prevention is always the best approach.

A review of the literature reveals that the average prevalence of retained

fractured endodontic hand instruments (mostly stainless steel files) is

approximately 1.6% and the average clinical fracture frequency of rotary NiTi

instruments is approximately 1.0%. Therefore, the frequency of fracture of

rotary NiTi instruments may actually be lower than that for stainless steel hand

files. This is contrary to popular anecdotal belief.

It is important to note that the reasons for fracture of rotary NiTi instruments

(Figures 2 and 3) are complex and multifactorial. One of the most important

factors is the operator’s skill and experience. Operator-related factors, such as

proficiency with the instruments and the decision on the number of uses of the

instruments, may help to explain the variation in the prevalence of fractured

instruments reported among the various studies.

The purpose of this article is to provide clinical tips to assist in the prevention

of instrument separation.

Tips to prevent instrument separation
Rubber dam tooth isolation

One should never insert a file into a dry canal, and in order to guarantee a pulp

chamber soaked in sodium hypochlorite, rubber dam tooth isolation is a must.

Debris is kept in fluid suspension (in theory) and the sodium hypochlorite acts

as a lubricant.

Coronal pre-flaring and glide path

Coronal pre-flaring (with NiTi instruments) (Figures 4 and 5), and creating a

glide path with hand instruments to full root canal working length, are major

factors in reducing the fracture rate of NiTi instruments. The glide path creates

a guide path for the NiTi rotary instrument tip to enable it to safely reach full

working length. A glide path prepared to a size 15-20 stainless steel hand file

is sufficient.

CLINICAL FEATURE

192 Journal of the Irish Dental Association | Aug/Sept 2015 : Vol 61 (4)

Dr Eoin M. Mullane
Currently in practice limited to
endodontics in Limerick
(www.mullaneendo.ie) and Dublin.

FIGURE 1: Rotary and hand files. Note the sponge. FIGURE 2: Separated NiTi rotary file.
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Straight line access

Failure to achieve adequate straight line access to a root canal, prior to

attempting to obtain a glide path to full working length, will predispose to

excess instrument stress and cause NiTi rotary and hand file instrument

separation (Figure 6).

Dynamics of instrument use

Light apical pressure and brief use of the instruments, with a continuous

pecking motion, may contribute to the prevention of fracture in NiTi rotary

instruments. Never force a NiTi rotary or hand file into a canal (Figures 7

and 8).

Single use of hand files and rotary instruments

Partially fatigued instruments, when flexed, will reveal fractures associated with

surface flaws, and prolonged clinical use of rotary NiTi instruments significantly

reduces their cyclic flexural fatigue resistance. But the number of uses of rotary

NiTi instruments will depend on a number of variables, including instrument

properties, canal morphology and operator skill.

Cleaning instrument flutes during instrumentation of the root canal

Use of an endodontic sponge (SybronEndo) will assist with debris removal

(Figure 1), thus avoiding debris accumulation on the file and allowing the file

flutes to refill with debris between each individual canal instrumentation.
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FIGURE 4: Access opening in a lower first molar demonstrating
coronal pre-flaring and a middle mesial root canal.

FIGURE 5: An upper left second
molar root canal treatment. Note
the straight line access and the
coronal pre-flaring of the root
canals.

FIGURE 6: NiTi rotary instrument fractured in the mesiobuccal
canal of a lower molar. Note the inadequate root canal
treatment and the peri-apical lesion.

FIGURE 8: Hand file removed (from
Figure 7) with minimal dentine
removal (during instrument
removal). The root canal was
obturated to full working length.

FIGURE 3: A. Magnified fractured surface of a
rotary NiTi instrument showing dimpling resulting
from cyclic fatigue. B. Higher magnification of
the dimpling.

FIGURE 7: Hand file separated at
full working length in an upper left
canine.



Inspect instruments during instrumentation of root canals

Examine hand files and NiTi files for signs of unwinding during treatment. NiTi

files may spontaneously fracture with no evidence of flexural fatigue.

Canal configuration

Instrumentation of teeth with complex root canal anatomy may lead to

torsional failure. Inability to visualise root canal isthmus’ (between root canals

or arising from a canal) can cause instrument separation if an instrument is

inadvertently inserted into one. Careful diagnosis and treatment planning is

vital in these cases.

Instrument diameter

Instruments with larger diameters succumb to flexural fatigue earlier than those

with thin diameters. Therefore, be careful when pre-bending large diameter

hand files. However, instruments with a larger diameter have increased

resistance to torsional failure.

Electropolished NiTi rotary instruments

Electropolishing eliminates or reduces the number and extent of surface

defects, and data indicates that the smoother surface of an electropolished NiTi

rotary instrument results in a stronger instrument that is more resistant to

fracture. Examples of electropolished NiTi rotary instruments are BioRaCe (FKG

Dentaire) and the Endosequence file (Brasseler USA).

Conclusion

It may not be ‘doom and gloom’ if an instrument separation occurs. Clinical

studies document that the prognosis is not significantly affected by the

fracture and retention of an instrument. The presence of a preoperative peri-

apical radiolucency, rather than the fractured instrument per se, is clinically

more significant and demonstrates the major negative influence of established

and advanced root canal infections (Figures 9 and 6). Consider the time of

fracture; the earlier in the instrumentation procedure, the greater the likelihood

of inadequate canal debridement. Therefore, the inability to adequately cleanse

and shape the canal because access is impeded by a fractured instrument will

undoubtedly result in failure.
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QUICK 
REFERENCE 
TIPS
4 Always create a glide path and patency with

small (at least No.15) hand files.

4 Ensure straight line access and good finger

rests.

4 Use a crown-down shaping technique

(depending on the instrument system).

4 Use stiffer, larger and stronger files (such as

orifice shapers) to create coronal shape before

using the narrower, more fragile instruments in

the apical regions.

4 Use a light touch only, ensuring to never push

hard on the instrument.

4 Use a touch-retract (i.e., pecking) action, with

increments as large as allowed by the particular

canal anatomy and instrument design

characteristics.

4 Do not hurry instrumentation, and avoid rapid

jerking movements; beware of clicking.

4 Replace files sooner after use in narrow and

curved canals.

4 Examine files regularly during use, preferably

with magnification.

4 Keep the instrument moving in a chamber

flooded with sodium hypochlorite.

4 Avoid keeping the file in one spot, particularly

in curved canals, and with larger and greater

taper instruments.

4 Practice is essential when learning new

techniques and new instruments.
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FIGURE 9: A lower right canine with a
NiTi rotary separated at full working
length. Note the peri-apical lesion.




