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ABSTRACT

Endodontic file fracture is a common problem in root canal treatment. 
This may be due to overuse of instruments or incorrect technique in root 
canals with difficult anatomy. However, a broken endodontic file does not 
always mean that treatment has failed. Frequently the broken fragment 
can be removed, and the root canal treatment completed. Separation 
of a file usually occurs in molars, mainly in the mesiolingual canal due 
to major curvature, poor access or small diameter. Aim: This article 
reports the management of an intracanal separated NiTi instruments 
under operating microscope using ultrasonic technique. Observation: A 
patient in good general condition was referred by a colleague following 
an instrument fracture (SX file) in the left mandibular 2nd molar (37). 
Radiographic examination revealed the presence of a 4mm instrument 
blocking the middle third of the M°L root. To clean and disinfect 
the part of the canal beyond the instrument fracture, we decided to 
remove the instrument from the canal using an ultrasonic technique 
under an operating microscope. Discussion: Advances in technology 
have provided a number of tools for the extraction of files, including 
ultrasonic devices, with the aid of a microscope to facilitate visibility and 
minimise extraction of dentin from the root canal. Therefore, this report 
discusses the management of a broken file in a mandibular molar using 
an ultrasound device with the aid of a microscope. Conclusion: The 
ultrasonic technique is effective for the removal of broken instruments. 
Direct, visible access to the fragment under the dental microscope is 
essential for successful fragment recovery.

INTRODUCTION

Endodontics is by definition the discipline of dentistry concerned with 
the prevention, diagnosis and treatment of pulp diseases and associated 
periradicular infections. The aim of endodontic treatment is to treat pulp 
and periapical diseases, transforming a pathological tooth into a healthy, 
asymptomatic and functional entity.

Root canal treatment is a complex process that involves cleaning, 
shaping and filling the tooth’s root canals. If an instrument is broken 
in the canal, it can impede the cleaning and shaping process, leading 
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to treatment failure. Broken files are more common on 
molars, particularly in the lower jaw, as the root canals of 
these teeth are smaller and more curved. The manual and 
mechanical instruments used for root canal treatment are 
mainly made of stainless steel or nickel-titanium, materials 
that can break if not used correctly. The incidence of broken 
files is 0.25% for manual instruments and 1.68% to 2.4% 
for rotary instruments. If an instrument fragment prevents 
the necessary instrumentation and decontamination of the 
root canal, an extraction attempt should be considered. 
The endodontic operating microscope allows direct and 
improved visualisation of separated instruments in the root 
canal, and the use of fine ultrasonic tips allows the fragment 
to be loosened and removed. The likelihood of removing a 
fractured instrument is directly related to visibility. The 
ability to access it in a straight line. When the fragment is 

located within the curvature of the root canal, visibility 
requires the root canal to be straightened.

This article reports the management of an intracanal 
separated NiTi instruments under operating microscope 
using ultrasonic technique.

OBSERVATION

Case report

29-year-old patient in good general condition referred by 
a colleague to the dental medicine department of Sahloul 
hospital following an instrumental fracture (SX file) at the 
level of the 2nd left mandibular molar (37).

The radiograph (Figure 1) shows a 4 mm instrument blocked 
in the middle third of the M°L root.

Figure 1. Pre-operative radiograph.

The instrument fracture prevented successful endodontic 
treatment of this tooth. In order to instrument and 
decontaminate the part of the canal beyond the fracture, we 

decided to remove the instrument from the canal. Briefly, 
rubber dam isolation and access cavity allowing for straight 
line access were performed (Figure 2).

Figure 2. Rubber dam isolation and access cavity.
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Largo drill/an ultrasonic diamond insert (ET18D) are used to 
widen the coronal funnel-shaped channel at the instrument 

fragment to allow access to the fractured instrument (Figure 
4).

Figure 3. Microscopic view: locating the instrument at CM°L level.

Figure 4. Enlargement of the coronal part above the instrument.

 Figure 5. Lateral passage to the fragment of the instrument with a 10” file.

A fine ultrasonic insert (ET20/ ET25) was then used to clear 
the head of the instrument. Then, using the tip of the insert, 

the instrument was vibrated in an anti-clockwise direction 
→ the file was removed (Figure 6).
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A retro-alveolar radiograph is then taken to ensure that the 
fractured instrument has been completely removed and that 
the canal is permeable (Figure 7). Once the canal has been 

re-permeabilised, the canal is reshaped and disinfected. 
A postoperative radiograph was taken, showing complete 
clearance and obturation of the canal (Figure 8).

Figure 6. ET20; ET25 / removed broken file.

Figure 7. Per-operative X-ray.

Figure 8. Postoperative X-ray.
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DISCUSSION

During root canal therapy instrument fracture is a 
troublesome incident that can interfere with efficient 
cleaning and shaping of the root canal or act as an irritant to 
the periapical tissues. There are several treatment options 
for separated intracanal instrumentation. Conservative 
options include bypassing the fragment, removing the 
fragment or preserving the fragment with instrumentation 
and a coronal filling to the fragment. The surgical option 
consists in surgically removing the separated instrument [1]. 
The optimal treatment method is retrieval of the instrument 
as in cleaning the root canal and eliminating microorganisms 
can then be accomplished adequately [2].

The factors determining the potential to remove a separated 
instrument should be considered during the diagnostic 
workup [3].

Studies have shown that the successful retrieval depends on:

* The position of the fragment in the root, apical or
coronal, before or after the curvature, a direct visual
access: Depending on its position, it may be more or
less easy to remove. For the middle and coronal thirds,
the success rate is very good, whereas for the apical
third, removal is more difficult. The most decisive factor
will be the position of the instrument in relation to the
root canal curvature, and the degree and radius of this
curvature. If the coronal part of the fragment is apical
to the curvature and it is impossible to establish direct

visual access, the chances of removal are slim [4].

* Type of instrument fractured: the chances of removing
a steel instrument are better than for fragments of
NiTi files. The latter tend to fracture secondarily when
ultrasound is used. This is because the build-up of heat
at the point of contact with the insert adds stress to the
already weakened fragment. Conversely, steel is capable
of distributing energy, making ultrasound more effective
[5].

* Fragment length and width: The width of the coronal
part of the fragment is also important to consider. The
wider the coronal portion, the greater the amount of
root dentine that needs to be removed to free it. This
increases the risk of perforation or root embrittlement.
A counter-indication to the removal attempt may then
be considered. Length must also be assessed. A long
fragment may lie on either side of the curvature. The
fragment can be removed if direct visual access is
established [4].

* Root anatomy, depressions, curvature, width.

The operator must be trained and must have access to an 
adequate technical platform.

In our case, attempts to bypass the instrument having failed, 
recovery of the fragment was attempted successfully after an 
analysis of the clinical and radiological parameters detailed 
in the following table,
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Variety of techniques and systems have been developed 
Endodontic instrument retrieval systems, such as the 
Masserann kit or IRS, can damage root canal dentin. 
Ultrasound, on the other hand, is the most effective and 
reliable tool for removing a separated endodontic instrument 
from a root canal. Nevares et al. found that separated 
instruments were twice as likely to be successfully removed 
when visible under the microscope than when not. Yet, 
removal of fractured fragment from the root canal requires 
manual skills, equipment, instruments and good knowledge 
of root canal anatomy [6].

The use of an operating microscope and small-diameter 
ultrasonic tips in endodontic treatment can improve 
minimally invasive root canal preparation and increase the 
safety of instrument extraction. In general, the success rate 
in instrument retrieval is high for separated instruments 
located before the canal curvature, moderate for those located 
in the curvature, and reduced for those located beyond the 
curvatureIn addition, studies have shown that the success 
rate of removing separated instruments is higher when the 
curvature of the canal is lower and the radius is longer. Canal 
curvature was measured by drawing a straight line from the 
orifice to the fractured end of the separated instrument, then 
drawing a line parallel to its long axis. The angle between 
the two lines was used to calculate canal curvature [7]. The 
use of an ultrasonic instrument assisted by a microscope is a 
gentler method of treating broken files than other methods 
[8,9,10]. It can erode dentin structure more conservatively 
and is less likely to damage root structure and periodontal 
tissues [8].

Broken files can be removed under either dry or wet 
conditions. Dry conditions offer better visibility under 
the microscope, which can help avoid procedural errors. 
However, heat generated from ultrasonic vibrations is 
unavoidable, and the temperature has the possibility to 
increase to more than 10° C on the external root surface 
causing damage to the periodontal tissue Files can generate 
secondary heat when in contact with the ultrasonic tip. 
This can damage tooth tissue. Therefore, EDTA irrigation 
was performed when the ultrasonic tip was activated at the 
lowest power setting.

This improved the cleanliness of the root canal wall and 
reduced the risk of tissue damage. The tips used were ET20 
and ET25. They were made of titanium-niobium alloy and 
diamond-coated, making them abrasive. The ET20 was 
moved counter-clockwise into the coronal 1/3 of the root 

canal, while the ET25 was moved into the central 1/3 of the 
root canal. This gave the file an unscrewing effect, helping to 
remove the broken instrument from the root canal. [8].

CONCLUSION

Instrument fracture as a procedural accident can be treated 
in a number of non-surgical ways: removal of the fragment 
using ultrasonic instruments or recovery kits, contouring 
using small manual files, cleaning and filling of root canals 
down to the coronal level of the broken instrument [10]. 
The optimal treatment method consists of recovering 
the instrument. However, the chances of success must be 
assessed before any attempt is made to remove a fractured 
instrument.
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