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Abstract 
Background: The present study was conducted to evaluate the factors and treatment options of separated 

endodontic files among practitioners.  

Materials & Methods: The present study was conducted among 180 dental practitioners of both 

genders. A questionnaire was prepared and distributed among practitioners which consisted of 

information regarding incidence of SEF and behaviour, factors contributing to SEF, treatment options, 

management mishaps and follow-up and prognosis. 

Results: 140 practitioners experienced instrument breakage while 40 did not. 110 practitioners among 

180 informed patients regarding breakage. Site of instrument breakage was apical third in 80, middle 

third in 40 and coronal third in 20 cases. The difference was significant (P< 0.05). The reason for 

instrument breakage was anatomy of root canal in 30%, manufacturing defect in 20%, improper use in 

25% and improper access in 25%. In 30% instruments were left in root canal, in 45% bypassed and in 

25% removed.  

Conclusion: Authors found that separated endodontic instrument lead to failure of the treatment and 

hence should be removed or bypassed. 
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Introduction 

Accidents might occur during the treatment of the root canal system, such as fracture of 

instruments, root perforations, and ledge formation, occurrences that increase the risks of 

failure of the endodontic treatment, since they reduce the effectiveness of the elimination of 

intracanal microorganisms, mainly of those that are located in inaccessible portions of the root 

canals [1, 2]. One of the most unpleasant complications mentioned before is the fracture of 

instruments, as they are normally caused by cinematic movements wrongly applied on the 

instruments or by the use of deformed instruments that have lost their capacity of supporting 

the charge of an operation [3]. 

The most common causes for SEF are root canal anatomy, improper use, inadequate access, 

manufacturing defects, limitations in physical properties, and insufficient knowledge about the 

root canal morphology and its variations [4]. Both nickel-titanium (Ni-Ti) hand and rotary files 

used currently for root canal instrumentation due to their greater flexibility than stainless steel 

files so they offer distinct clinical advantages in curved root canals. Regardless of the 

favourable qualities Ni-Ti instruments, there has been an unfortunate increase in the 

occurrence of broken instruments [5]. Stainless steel instruments commonly fail by excessive 

torque while Ni-Ti rotary files usually fracture by torsional stress and cyclic fatigue. Recent 

technological advancements as ultrasonic and micro tube methods allow easy removal of 

separated instruments. The dental operating microscope allows clinicians to visualize most 

broken instruments [6]. The present study was conducted to evaluate the factors and treatment 

options of separated endodontic files among practitioners. 

 

Materials & Methods 

The present study was conducted in the department of endodontics. It comprised of 180 dental 

practitioners of both genders. The study was approved from institutional ethical committee.
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All were informed regarding the study and written consent 

was obtained. 

Demographic profile was recorded. A questionnaire was 

prepared and distributed among practitioners which consisted 

of information regarding incidence of SEF and behaviour, 

factors contributing to SEF, treatment options, management 

mishaps and follow-up and prognosis. Results were tabulated 

and subjected to statistical analysis. P value less than 0.05 was 

considered significant. 

 

Results 

 
Table 1: Incidence of SEF and behaviour 

 

Parameters Number P value 

Instrument breakage  

Yes 140 
0.01 

No 40 

Informed patient  

Yes 110 
0.01 

No 70 

Site of files breakage  

Apical third 80 

0.05 Middle 40 

Coronal 20 

 

Table I shows that 140 practitioners experienced instrument 

breakage while 40 did not. 110 practitioners among 180 

informed patients regarding breakage. Site of instrument 

breakage was apical third in 80, middle third in 40 and 

coronal third in 20 cases. The difference was significant (P< 

0.05). 

 

 
 

Graph 1: Reason of breakage 

 

Graph I shows that reason for instrument breakage was 

anatomy of root canal in 30%, manufacturing defect in 20%, 

improper use in 25% and improper access in 25%. The 

difference was non- significant (P>0.05). 

 

 
 

Graph 2: Management of broken instrument 
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Graph II shows that in 30% instruments were left in root 

canal, in 45% bypassed and in 25% removed. The difference 

was significant (P<0.05). 

 

Discussion 

The existence of a fragment inside the canals requires of the 

professional a detailed evaluation of the treatment options, 

immediately after the occurrence, or when planning a 

retreatment. It is extremely important for the clinician to 

know the complicating factors when removing a fragment 

from the root canals [7]. They are the anatomy of the root canal 

system (RCS); the devices available to remove the fragment; 

the experience and ability of the professional to solve the 

problem; the localization, size, position, and diameter of the 

fractured instrument [8]. The present study was conducted to 

evaluate the factors and treatment options of separated 

endodontic files among practitioners. 

We recruited 180 dental practitioners of both genders. We 

found that 140 practitioners experienced instrument breakage 

while 40 did not. 110 practitioners among 180 informed 

patients regarding breakage. Site of instrument breakage was 

apical third in 80, middle third in 40 and coronal third in 20 

cases. Gencoglu and Helvacioglu [9] reported that rotary 

instruments size #25.04 were the most fractured rotary 

instruments at a length of 2.5 mm because they are the most 

common MAF size. (73%) of SEF were in apical third of root 

canal, (78%) of SEF during cleaning and shaping of root 

canal, (45%) of causes of SEF were root canal anatomy and 

(66%) occurred in curved canals. Pedir et al. [10] survery of 

35-questionnaire was formulated and e-mailed to all 149 

dentists of different dental specialties who are working in 

different clinical centers. Overall, 118 participants of dentists 

completed the survey, with response rate of 79% and the same 

number of students with response rate of 90.7%. Total of 

57.6% dentists' faced separated files problem during root 

canal preparation, while only 7.6% of students faced this 

problem. 53% of separated endodontic files (SEF) were hand 

files, 65% stainless steel files, 81% were small size files most 

common sizes (#15-20) (p <0.0001). Causes of SEF were root 

Canal anatomy, in 45%. 66% of SEF occurred in curved 

canals, 98% were in molars in mesiobuccal and mesiolingual 

canals, (p <0.0001). 44% of SEF were successfully bypassed, 

53% were successfully removed from coronal third of root 

canal, 42% of SEF successfully removed using ultrasonics 

under visualization of operating microscope. 73% of retained 

SEF cases showed good prognosis, (p <0.0001). SEF is a 

multifactorial clinical problem that must be either removed, 

by passed to allow complete cleaning, shaping, disinfection, 

obturation and effective coronal seal. 

We found that the reason for instrument breakage was 

anatomy of root canal in 30%, manufacturing defect in 20%, 

improper use in 25% and improper access in 25%. In 30% 

instruments were left in root canal, in 45% bypassed and in 

25% removed. Simon et al. [11] reported that Ni-Ti instruments 

are not more fragile than a stainless steel instrument of 

equivalent size. Fractured instruments occurred long before 

the introduction of rotary Ni-Ti instruments.  

Knowing that the removal of fractured instruments is one of 

the most difficult procedures in endodontics, but that this 

choice is essential to the success of the endodontic treatment, 

it is important to develop or adapt some techniques to 

facilitate such procedure. Several devices have been created, 

but none of them is completely effective to be used in all the 

cases. Moreover, there is no standardized protocol in the 

literature to be followed when it is necessary to remove a 

fractured instrument from the root canals [12]. 

The shortcoming of the study is small sample size.  

 

Conclusion 

Authors found that separated endodontic instrument lead to 

failure of the treatment and hence should by removed or 

bypassed.  
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