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Broken files affect cleaning, shaping, and filling processes of the root canal, thereby causing maintenance failure. Objective. This
report explains how to remove broken files using ultrasonic instruments and endodontic micro forceps. Case Report. A 25-year-
old female patient had incomplete root canal treatment at the lower right first molar 1 week ago. There were radiolucency in the
bifurcation and apical root and the presence of broken files in the 1/3 coronal mesiolingual root. The retrieval started by making
a staging platform with an ET20 ultrasonic tip. Endodontic micro forceps were used including a screw wedge that works by
clamping the file fragments through a mechanical lock and pulling them to the coronal. Conclusion. It is possible to successfully
remove broken files from the root canal using ultrasonic instruments and endodontic micro forceps.

1. Introduction

The success of root canal treatment depends on the results of
the cleaning and shaping process. However, there is a risk of
broken files because its presence inhibits the process of clean-
ing, shaping, and filling, thereby leading to treatment failure
[1]. A broken file often occurs in the molar teeth, especially at
the lower jaw because of poor access, small diameter, and
sharp curvature of the root canal. Both hand instruments
and machine root canal instruments are mostly made of
stainless steel and nickel titanium; therefore, there is a poten-
tial that they might break. It has been recorded that the inci-
dence of broken files is 0.25% for hand instruments and
1.68%-2.4% for rotary instruments [2].

There are several alternative treatments for this occur-
rence, and they include taking the broken file fragment and
bypassing it while inside the root canal [1]. However, there
are several factors considered in managing these cases, and
they include visibility, the location of broken file teeth, and
the structure of the remaining tooth tissue [1]. Furthermore,
this treatment often requires special assistance because of the
risk of complications such as pushing the file apically, extrud-

ing fragments outside the apex, risk of tooth fracture due to
dentin uptake excess, root perforation, and the occurrence
of a ledge [3].

Technological advancement has made it possible to have
several tools for file retrieval, including ultrasonic, microtube,
and plier devices, with the assistance of a microscope to facil-
itate visibility and minimize the extraction of root canal den-
tine [1]. Therefore, this report discussed the management of
broken file cases in the mandibular molars by using an ultra-
sonic device and endodontic micro forceps with the assis-
tance of a microscope.

2. Case Report

A 25-year-old female patient complained that her lower right
back teeth are not comfortable with chewing; therefore, root
canal treatment was conducted one week ago after one year
of spontaneous pain. On intraoral examination, caries
reached the pulp in the lower right first molars, with negative
vitality and positive percussion. Radiographic examination
showed radiolucent images in the bifurcation area and apical
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mesial and distal roots and a broken file from the orifice to
the middle of the mesiolingual root (Figures 1(a) and 1(b)).

Based on the subjective, objective, and radiographic
examination, the diagnosis of the right mandibular first
molar is symptomatic apical periodontitis, accompanied by
a broken file on the mesiolingual root. The treatment con-
ducted was for the nonvital root canals with Ceramage
(Shofu Inc., Japan) onlay restoration.

The tooth was prepared to obtain adequate coronal
access with 2.5% NaOCl as an irrigant to remove debris.
The working length was measured through the use of an elec-
tronic apex locator (Root ZX II, Morita). The root canal was
prepared in the mesiobuccal and distal roots through the use
of ProTaper Next (Dentsply Maillefer, Switzerland) until the
master apical file was obtained at X3/16.5mm mesiobuccal
root and X3/17.5mm distal root. Irrigation was conducted,
and the orifices of both root canals were closed with a paper
point and cotton to prevent the entry of file fragments. In the
mesial root canal, the retrieval started by making a staging
platform with a Satelec ET20 (Satelec Acteon, France) ultra-
sonic tip until 2 to 3mm of the broken file was exposed. This
was aimed at loosening the file from the root canal wall of the
dentin and providing a space for the device. The staging plat-
form is the space between the tip of the exposed file and the
root canal wall which was further circulated around the file
in an anticlockwise direction to give the effect of unscrewing
force. This helps in retrieving files with a clockwise cutting
action. The energy applied can help loosen the file and pro-
vide a space between it and the root canal wall. The Satelec

ET25 (Satelec Acteon, France) ultrasonic tip could then be
used to loosen those on the part of the wall.

Irrigation was conducted by using 2.5% NaOCl and 17%
EDTA, and activation was done through an EndoActivator
(Dentsply Maillefer, Switzerland). Since the direct applica-
tion of ultrasonic devices does not have the ability required
to remove the file, endodontic micro forceps (Broken Instru-
ment Removal Kit, Zumax, China) were used including a
screw wedge that works by clamping the file fragments
through a mechanical lock and pulling them to the coronal
(Figure 2(a)). After the file fragment has been successfully
lifted (Figure 2(b)), it was confirmed with a photo of the
radiograph.

The mesiolingual root canal was prepared through the
ProTaper Next (Dentsply Maillefer, Switzerland) up to
X3/16.5mm and the master gutta-percha cone confirmed
by radiographic photographs.

It was medicated with calcium hydroxide paste (Calci-
pex®, Nippon Shika-Yakuhin, Shimonoseki, Japan) and
restored temporarily.

Two weeks after the first visit, the root canal was filled
with continuous wave compaction through gutta-percha
(ProTaper Next® Gutta Percha, Dentsply Tulsa Dental, Swit-
zerland) with an MTA Fillapex sealer and closed with
RMGIC (Fuji II LC, GC, Japan) and temporary restoration
(Caviton, GC Corporation, Japan).

One week after obturation, the preparations were com-
pleted to make Ceramage® onlay (Shofu Inc., Japan). Two
weeks after onlay preparation, onlay was cemented using

(a) (b)

(c) (d)

Figure 1: (a) Preoperative clinical feature. (b) Preoperative radiograph with a broken file in the mesiolingual canal. (c) Broken file was seen
inside the canal (dental microscope magnification). (d) Ensuring the position of the file with an instrument.
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resin cement (Figure 3(b)). The evaluation after one month
showed negative on subjective examination and the percus-
sion and palpation test. The radiograph showed bifurcation,
and apical radiolucency was reduced.

3. Discussion

The use of an ultrasonic instrument assisted by a microscope
is a conservative method of handling a broken file compared
to other alternatives [4, 5]. It can erode the structure of the
dentine conservatively and is less likely to damage the root
structure and periodontal tissue [5]. However, its application
was unable to loosen the file until it reached the coronal;
therefore, a tool was needed to clamp the file and draw its
fragments in the coronal direction through a microtube with
either a screw wedge or a loop device (DentalCadre, Seattle,
WA) [2]. This is common in broken files longer than
4.5mm or visible under ultrasonic activation but could not
be retrieved by the device [2].

Removal of broken files can be conducted in dry or wet
conditions [2]. Dry conditions provide better visibility with
a microscope, thus preventing procedural errors [2]. How-
ever, heat generated from ultrasonic vibrations is unavoid-
able, and the temperature has the possibility to increase to
more than 10°C on the external root surface causing damage
to the periodontal tissue [2]. The files are also susceptible to
secondary heat if the ultrasonic tip is in contact with the file
[2]. Therefore, EDTA irrigation was conducted when the
ultrasonic tip was activated at the lowest power setting [2].
This improved the cleanliness of the root canal wall [2].

The tips used were ET20 and ET25 from the Endo Suc-
cess™ Retreatment Kit (Satelec Acteon, France), made from
titanium niobium alloy and coated with diamond, making
them abrasive. The ET20 was moved counterclockwise in
1/3 coronal and ET25 in the middle 1/3 of the root canal to
give the file an unscrewing force effect [2].

The root canal was filled with a continuous wave com-
paction technique and through the use of an MTA Fillapex
(Angelus, Brazil) sealer which is good for dentin because of
its ability to harden. They also possess good density, thus pre-
venting leakage in the periapical region and closing commu-
nication between pulp and periodontal tissue. The MTA
content in the sealer supports healing and hard tissue forma-
tion in the lesion.

MTA Fillapex has several advantages such as the stim-
ulation of new tissue formation, rapid tissue repair without
causing inflammatory reactions, high radio-opacity, provi-
sion of good visualization on the radiograph, release of
calcium ions to induce rapid tissue regeneration in areas with
periapical lesions and microbial activity, making insertion
and handling easier, having adequate working time, and
being easy to remove (on retreatment, especially if used with
gutta-percha) [6, 7]. It can also be used for antimicrobial
activity against M. luteus, S. aureus, E. coli, P. aeruginosa,
C. albicans, and E. faecalis because of its alkaline pH [7, 8].

In this case, the mandibular right first molars with symp-
tomatic apical periodontitis with a broken file on the orifice
to the middle of the mesiolingual root canal were retrieved
with a combination of ultrasonic tips and endodontic micro
forceps, accompanied by a microscope to increase visibility.
The treatment was successful because a broken instrument

(a) (b)

Figure 2: (a) Endodontic micro forceps. (b) Broken file was successfully retrieved.

(a) (b)

Figure 3: One-month postoperative evaluation: (a) postoperative radiograph; (b) Ceramage® onlay for restoration.
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was completely removed followed by loss of subjective com-
plaints. The radiograph also revealed diminished apical
radiolucency.

Conflicts of Interest

The authors declare no conflicts of interest.

References

[1] A. Shenoy, P. Mandava, N. Bolla, and S. Vemuri, “A novel tech-
nique for removal of broken instrument from root canal in
mandibular second molar,” Indian Journal of Dental Research,
vol. 25, no. 1, pp. 107–110, 2014.

[2] S. Cohen and K. Hargreaves, Pathway’s of the Pulp, Elsevier,
Kansas, MO, USA, 11th edition, 2016.

[3] T. Lambrianidis, Management of Fractured Endodontic Instru-
ments, Springer, Cham, Switzerland, 2018.

[4] M. B. McGuigan, C. Louca, and H. F. Duncan, “Clinical
decision-making after endodontic instrument fracture,” British
Dental Journal, vol. 214, no. 8, pp. 395–400, 2013.

[5] A. H. Gluskin, C. J. Ruddle, and E. J. Zinman, “Thermal injury
through intraradicular heat transfer using ultrasonic devices:
precautions and practical preventive strategies,” The Journal of
the American Dental Association, vol. 136, no. 9, pp. 1286–
1293, 2005.

[6] S. Banerjee, “Bypassing a broken instrument in a severely
curved root canal: a case report,” Indian Journal of Conservative
and Endodontics, vol. 2, no. 3, pp. 115–118, 2017.

[7] E. Radeva, “Bypassing a broken instruments (clinical cases),”
Internation Journal of Science and Research, vol. 6, no. 2,
pp. 2015–2017, 2017.

[8] P. Parashos, “Prognosis of root canal treatment with retained
instrument fragment(s),” in Management of Fractured End-
odontic Instruments, T. Lambrianidis, Ed., Springer, 2018.

4 Case Reports in Dentistry



Dentistry
International Journal of

Hindawi
www.hindawi.com Volume 2018

Environmental and 
Public Health

Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2013
Hindawi
www.hindawi.com

The Scientific 
World Journal

Volume 2018
Hindawi
www.hindawi.com Volume 2018

Public Health  
Advances in

Hindawi
www.hindawi.com Volume 2018

Case Reports in 
Medicine

Hindawi
www.hindawi.com Volume 2018

International Journal of

Biomaterials

Scienti�ca
Hindawi
www.hindawi.com Volume 2018

Pain
Research and Treatment
Hindawi
www.hindawi.com Volume 2018

Preventive Medicine
Advances in

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Case Reports in 
Dentistry

Hindawi
www.hindawi.com Volume 2018

Surgery 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

BioMed 
Research International Medicine

Advances in

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

 Anesthesiology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

Radiology 
Research and Practice

Hindawi
www.hindawi.com Volume 2018

 Computational and  
Mathematical Methods 
in Medicine

Endocrinology
International Journal of

Hindawi
www.hindawi.com Volume 2018

Hindawi
www.hindawi.com Volume 2018

Orthopedics
Advances in

Drug Delivery
Journal of

Hindawi
www.hindawi.com Volume 2018

Submit your manuscripts at
www.hindawi.com

https://www.hindawi.com/journals/ijd/
https://www.hindawi.com/journals/jeph/
https://www.hindawi.com/journals/tswj/
https://www.hindawi.com/journals/aph/
https://www.hindawi.com/journals/crim/
https://www.hindawi.com/journals/ijbm/
https://www.hindawi.com/journals/scientifica/
https://www.hindawi.com/journals/prt/
https://www.hindawi.com/journals/apm/
https://www.hindawi.com/journals/crid/
https://www.hindawi.com/journals/srp/
https://www.hindawi.com/journals/bmri/
https://www.hindawi.com/journals/amed/
https://www.hindawi.com/journals/arp/
https://www.hindawi.com/journals/rrp/
https://www.hindawi.com/journals/cmmm/
https://www.hindawi.com/journals/ije/
https://www.hindawi.com/journals/aorth/
https://www.hindawi.com/journals/jdd/
https://www.hindawi.com/
https://www.hindawi.com/

