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Ultrasonic technique associated with manual files to 
remove broken files from root canals system: 
a case series

ABSTRACT

Introduction: The complex anatomy of  root canals, 

combined with repeated and/or inadequate use of  instru-

ments, can lead to their fracture. The aim of  this study 

was to demonstrate through 3 clinical reports a technique 

of  fractured endodontic files removal, in different thirds of  

the root canal, through the association of  hand files and 

ultrasound. Methods: In these cases, three teeth with 

fractured files inside the root canals were treated similarly, 

through the association of  manual endodontic files and 

ultrasound. In all cases, there were an estimated failure 

due to the size and position of  the fragments inside the 

canal. However, the protocol adopted demonstrated 100% 

efficacy. Conclusion: The present technique associating 

manual files and ultrasound was effective, allowing the re-

moval of  fractured hand files inside root canals. 

Keywords: Root canal obturation. Dental instruments. End-

odontics.
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Introduction
The complex anatomy of  root canals, together 

with the repeated or inadequate use of  instruments, 
may lead to fractures.1,2 The presence of  endodontic 
instrument fragments in the root canal system (RCS) 
complicates cleaning and shaping. Therefore, pulp 
fragments, necrotic tissue and microorganisms may 
remain in the RCS and lead to treatment failure.3,4

Studies about the prevalence of  instrument frac-
tures found that the frequency of  stainless steel hand 
file fracture is relatively low (0.25%-6%), and slightly 
higher (1.3%-10%) for engine-driven nickel-titanium 
files (NiTi).2,5-8

The best treatment for file breakage is its preven-
tion. However, when breaks occur, the fragment may 
sometimes be bypassed and possibly removed. Some 
of  the suggested techniques are the use of  hand files, 
ultrasound, chemical methods, specially prepared in-
struments, specific devices, combinations of  methods 
and, finally, endodontic surgery.9-14

Technology advances have brought greater pre-
dictability to the removal of  broken files. The use of  
ultrasound in combination with microscopy stands 
out among these techniques. Ward et al.14 reported 
a success rate of  73% for the full removal of  broken 
files in an ex-vivo study. The use of  an operating mi-
croscope was recommended by Suter et al.15 as a ba-
sic requisite for broken file removal, and their study 
reported a success rate of  87%. Cujé et at.16 found 
that the use of  an operating microscope and ultra-
sonic tips to remove broken files had a success rate of  
95%. However, because clinical microscopes are ex-
pensive, they are rarely found in everyday endodontic 
clinical practice. Ultrasound, in contrast, is affordable 
for clinical dentists and endodontists.

The removal of  broken instruments, particularly in 
cases of  pulp necrosis, and the need to reach the full 
length of  the canal are important for adequate clean-
ing and shaping and for the success of  endodontic 
treatments. Therefore, this study describes three clini-
cal cases to illustrate a technique to remove broken 

files from different thirds of  root canals using hand 
files and ultrasound.

Case report
Clinical case 1

A 33-year-old woman was referred to our service 
for endodontic retreatment of  the maxillary right lat-
eral incisor. The patient said the tooth was asymp-
tomatic and that the canal had been treated about 10 
years before. Clinically, there were no signs of  fistu-
las, mobility or crown color changes. Percussion tests 
did not reveal any symptoms. 

Radiographs showed the presence of  a crown res-
toration and a cavity on the mesial surface. There 
was a radiolucent area in the periapical region, which 
indicated that endodontic treatment was not satis-
factory. Moreover, a radiopaque image in the apical 
third of  the root suggested the presence of  a broken 
endodontic file (Fig 1A).

After anesthesia and rubber dam isolation, coro-
nal flaring was followed by gutta-percha removal 
(Fig 1B). After that, slight apical pressure was used 
to introduce a Kerr (K-file) #15 hand file (Maillefer, 
Ballaigues, Switzerland), with a ¼ rotation to the 
right and filing movements to reach actual working 
length (AWL). The metal endodontic fragment was 
bypassed, and a space between the fragment and 
the canal wall was created (Fig 1C). After that, a 
sequence of  K-file #20 and # 25 files were used to 
AWL, bypassing the fragment, and filing movements 
were used in an attempt to remove the broken file. As 
this attempt was unsuccessful, a Gnatus Multisonic-S 
unit (Satelec System, Gnatus, Ribeirão Preto, Brazil), 
together with an A90 tip and a K-file#15 file, were 
used. The tip was inserted to where the fragment was 
while the unit was off  (Fig 1D). The tip was activated 
and pushed between the fragment and the canal wall. 
This movement moved the fragment to the periapi-
cal area (Fig 1E). Because of  that, a new attempt to 
remove the fragment was made using a pre-curved 
K-file #25 hand file. The file was taken to AWL in an 
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attempt to engage the fragment and pull it out, and 
the fragment was successfully removed (Fig 1F).

After removal of  the hand file, endodontic treat-
ment was performed using a Reciproc R40 file 
(VDW, Munich, Germany) and calcium hydroxide 

intracanal medicaments. The root canals were 
obturated using gutta-percha and AH Plus sealer 
(Dentsply Maillefer, Ballaigues, Switzerland) (Fig 
1G and 1H). At four-year follow-up, the periapical 
lesion was healed (Fig 1I).

Figure 1. A) Baseline radiograph shows broken metal ile in apical third of root; B) Removal of obturation material; 

C) Broken fragment bypassed by K-ile #15; D) Multisonic-S A90 ultrasonic tip; E) Broken fragment moved past 

root apex after ultrasound was used; 1F- Removal of metal fragment; G) Cone it; H) Final radiograph; I) Four-year 

follow-up.
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Clinical case 2
A 66-year-old woman was referred to the clinic for 

endodontic treatment and removal of  broken files from 
the mesiobuccal and mesiolingual canals of  the man-
dibular right second molar (Fig 2A). Clinical examina-
tion did not reveal any fistula or mobility. Pulp sensitiv-
ity and percussion tests did not reveal any symptoms.

Coronal flaring was performed after anesthesia and 
rubber dam isolation. A K-file#08 file was used to by-
pass the metal fragment as described in Case 1 (Fig 

2B). A sequence of  #20 and #25 K-files were used 
to bypass the fragment in filing movements in an at-
tempt to remove the fragment. After that, ultrasound 
was used as described in Case 1. During that attempt, 
the fragment moved into the cervical third of  the ca-
nal and then removed (Fig 2C). After that, endodontic 
treatment was performed using a Reciproc R40 file 
(VDW, Munich, Germany), and the root canals were 
obturated using gutta-percha and SealapexTM sealer 
(Kerr-Sybron, Orange, CA) (Fig 2D and 2E).

Figure 2. A) Baseline radiograph shows metal fragments 

in mesiobuccal and mesiolingual canals; B) K-ile #08 by-

passed fragment; C) Broken fragments removed using ul-

trasound; D) Cone it; E) Final radiograph.
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Clinical case 3
A 14-year-old girl, accompanied by her mother, was 

seen in the office after referral for endodontic treatment 
of  her mandibular left first molar. History, extra- and in-
traoral clinical examination and radiographs revealed 
that the tooth had already been accessed and medi-
cated at an urgency department to control the patient’s 
pain (Fig 3A). Clinical examination did not reveal any 
fistula or mobility. Pulp sensitivity and percussion tests 
did not reveal any symptoms.

After anesthesia and rubber dam isolation, coronal 
flaring was repeated, and radiographic measurements 
were obtained (Fig 3B). In that moment, a Flexofile 
(FF) #15 file broke in the apical third of  the distal root 
(Fig 3C). A hand #10 K-file was used to bypass the 
endodontic fragment, as described in the cases above, 

which created some space between the fragment and 
the canal wall (Fig 3D). The same file sequence was 
used to AWL, and the ultrasound technique described 
above was used. During these movements, the fragment 
was eventually moved from the distal canal to the cervi-
cal third of  the mesiolingual canal (Fig 3E). We believe 
this was the result of  the constant flow of  water of  the 
ultrasound tip, and also of  the provisional closing of  the 
orifices of  the other canals with sterile cotton pellets. 
Because of  that, we decided to close the canals with 
cotton pellets at that moment, and ultrasound was used 
to remove the file fragment from the cervical third of  the 
mesiolingual canal (Fig 3F). Endodontic treatment was 
completed using a Reciproc R40 file (VDW, Munich, 
Germany), and the root canals were obturated using 
gutta-percha and SealapexTM sealer (Fig 3G and 3H).

Figure 3. A) Baseline radiograph; 3B- Mea-

surements; C) Broken ile fragment in apical 

third; D) K-ile #10 bypassed ile fragment; 

E)  Broken fragment removed from distal ca-

nal after ultrasound was used and fragment 

moved to cervical third of mesiolingual canal; 

F) Cone it; E) Final radiograph.
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Discussion
The removal of  file fragments depends on several 

factors, such as fragment location, shape, size and 
access.17,18 This study described a series of  cases of  
broken fragment removal, in which the fragment was 
in different thirds of  the canal: apical (cases 1 and 
3), middle (case 2) and cervical (case 3). When the 
fracture is in the cervical or middle third of  the root, 
removal is less difficult than when it is in the apical 
third, from where removal is more difficult.9,13,18 This 
was confirmed in this study, in which the difficulty to 
remove a broken file from the apical third was greater 
than from the middle and cervical thirds.

According to Grossman,19 the prognosis of  end-
odontic treatment is poor when the broken fragment 
cannot be bypassed. The prognosis depends on what 
the endodontist decides to do after a file breaks. If  
the canal cannot be cleaned and shaped successfully, 
pulp tissue fragments and bacteria may remain in the 
canal and compromise the result of  endodontic treat-
ment,3 as observed in Case 1, for which retreatment 
was indicated.

In Case 1, there was a translucent area associated 
with the tooth apex. In Cases 2 and 3, radiographs did 
not show periapical commitment. To control infec-
tion during endodontic treatment, a calcium hydrox-
ide intracanal medicament was used.20,21

The technique used to remove file fragments com-
bines the use of  progressively numbered hand files, 
from the smallest (K-file #08 or #10) to the largest 
(K-files #15 to #25), to bypass the fragment, access 
the rest of  the canal, and then enlarge the lateral 

space, so that the fragment may be removed more 
easily. After that, ultrasound is used, and ultrasonic 
vibrations are transmitted to the broken fragment, 
which displaces the fragment from the root canal wall 
and makes its removal easier.22,23

Studies13,23 have demonstrated that the use of  
ultrasound to remove a broken file is an effective 
technique, particularly when the fragment is in the 
cervical or middle third of  curved canals. When 
the fragment is in the apical third, removal is more 
dif ficult and the risk of  perforation is higher.11 This 
study did not find any deviations or perforations, 
but it was more dif ficult to remove the broken frag-
ment in the first case, in which the file was in the 
apical third. In that case, the fragment was moved 
to the periapical region when ultrasound was used. 
As the fragment was loose, it was possible to re-
move it using a pre-curved file. 

The cases described here showed that the tech-
nique to remove broken files using ultrasound may 
have positive results. However, it should be used care-
fully to avoid deviations, perforations, fragment extru-
sion into the periapical region, or fragment migration 
into another canal. Therefore, endodontists should 
master this technique to be sure to use it safely and 
effectively.

Conclusion
The cases described here demonstrated that the 

technique combining hand files an ultrasound was 
efficacious and removed fractured broken files from 
root canals.
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