
 

~ 222 ~ 

International Journal of Applied Dental Sciences 2023; 9(1): 222-226 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN Print: 2394-7489 

ISSN Online: 2394-7497 

IJADS 2023; 9(1): 222-226 

© 2023 IJADS 

www.oraljournal.com 

Received: 08-11-2022 

Accepted: 12-12-2022 

 
Dr. Priyal Shah 

Post Graduate Student, 

Department of Conservative 

Dentistry & Endodontics, 

Narsinhbhai Patel Dental 

College and Hospital, 

Sankalchand Patel University, 

Visnagar, Gujarat, India 

 

Dr. Kailash Attur 

Professor and Head, Department 

of Conservative Dentistry & 

Endodontics, Narsinhbhai Patel 

Dental College and Hospital, 

Sankalchand Patel University, 

Visnagar, Gujarat, India 

 

Dr. Kiran Vachhani 

Professor, Department of 

Conservative Dentistry & 

Endodontics, Narsinhbhai Patel 

Dental College and Hospital, 

Sankalchand Patel University, 

Visnagar, Gujarat, India 

 

Dr. Harvy Shah 

Post Graduate Student, 

Department of Conservative 

Dentistry & Endodontics, 

Narsinhbhai Patel Dental 

College and Hospital, 

Sankalchand Patel University, 

Visnagar, Gujarat, India 

 

 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Dr. Priyal Shah 

Post Graduate Student, 

Department of Conservative 

Dentistry & Endodontics, 

Narsinhbhai Patel Dental 

College and Hospital, 

Sankalchand Patel University, 

Visnagar, Gujarat, India 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Management of separated rotary endodontic 

instruments: A case series 

 
Dr. Priyal Shah, Dr. Kailash Attur, Dr. Kiran Vachhani and Dr. Harvy 

Shah 
  

DOI: https://doi.org/10.22271/oral.2023.v9.i1d.1684 

 
Abstract 
The improper separation of endodontic instruments within the root canal system can hinder the cleaning 

and shaping procedures, which can affect the outcome of endodontic treatment. One effective technique 

for managing broken instruments is the instrument bypass technique, which is a modification of 

ultrasonic retrieval. This technique offers the advantage of preserving the remaining dentin in the root 

canal and avoiding the need for surgical intervention. In this paper, we present a case series 

demonstrating the successful management of accidentally and apically broken instruments in the curved 

mesiobuccal canal of the left mandibular second molar and in the mesiobuccal canal of the left maxillary 

second molar, where accessibility is poor. 
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Introduction 

During endodontic therapy, instrument separation can be a challenging problem. The 

occurrence rate of instrument separation ranges from 2 to 6% of investigated cases [1]. A 

broken instrument within the root canal can obstruct the apical terminus due to a variety of 

endodontic instruments, such as files, reamers, drills, or hand instruments [2].  

Improper use, physical limitations, inadequate access, root canal anatomy, and manufacturing 

defects can contribute to instrument separation [3]. The prognosis of teeth with retained 

separated instruments in the root canal can be lower than normal teeth. For this reason, 

retrieval of separated instruments should be attempted in every case, although it can be very 

difficult or even hopeless in some cases [4].  

Conventional management options include removal of the fragment, bypassing the broken 

fragment, or biomechanical preparation and obturation of the root canal system to the coronal 

level of the broken fragment [5, 6].  

However, removal of the fractured fragment can be challenging and may cause excessive 

cutting of root dentin, leading to perforation or vertical root fracture. In cases where the 

instrument is separated in the apical third region and below the curvature of the root canal, 

bypassing the instrument may be a better choice, especially in cases with poor accessibility or 

visibility [7, 8]. 

This article aims to report a case series demonstrating the successful bypassing of separated 

rotary endodontic instruments in the apical third of curved root canals and in teeth with poor 

accessibility. 

 

Case - 1 
The department of conservative dentistry and endodontics received a 30-year-old male patient 

experiencing a continuous dull pain in the lower left back tooth region for a week. Upon 

inquiry, the patient revealed that he had previously sought treatment for the same issue at a 

private clinic. However, after the first visit, the private practitioner referred the patient to us for 

further treatment. 25.04% rotary endodontic instrument had fractured with respect to 37 as 

mentioned by that private practitioner. On clinical examination, there was mild tenderness on 

percussion with the absence of mobility, or swelling.  
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During the radiographic examination, a fractured instrument 

was detected with respect to the left mandibular 2nd molar at 

the apical third of the curved mesiobuccal canal. Periodontal 

ligament widening was observed with respect to the same 

(tooth no. 37 – according to the FDI tooth numbering system). 

However, as the fractured instrument remained within the root 

canal and there were minor periapical changes, a nonsurgical 

instrument bypass technique was selected for this case. 

The instrument bypass approach was applied as follows: 

Following the glide path of the mesiobuccal canal of 37, the 

fragment was tried to loosen with the #6 K-file, and then the 

file was inserted slowly and carefully into the root canal, and 

tried to negotiate past the broken fragment of an instrument in 

between the dentinal wall and fractured instrument; thus, 

avoiding placing the instrument directly on top of the broken 

file. Once when the catch was felt, the hand file was not 

removed at that point. We performed a gentle in and out 

movement using a #6 K-file, followed by a #8 K-file while 

ensuring copious canal irrigation. On a radiograph, we 

determined the patency of the canal at 21mm from the coronal 

reference point (working length) using a #10 K-file. Hand 

filing up to #20 K-file was done to reduce the risk of further 

instrument separation. Working lengths of all remaining 

canals were taken and chemo-mechanical preparation of all 4 

canals was done to 25.04%. In the mesiobuccal canal, a place-

pull, rotate, and withdrawal movement rather than a filling 

motion was done along with the copious irrigation. Normal 

Saline, 3% NaOCl, and 17% EDTA were used for the 

irrigation. Due to minor periapical changes, calcium 

hydroxide (Ca(OH)2) was given for 7 days as an intracanal 

medicament. The temporary dressing was given. On the next 

visit, the patient was found completely asymptomatic. Thus, 

the root canals were then filled using a gutta-percha cone and 

resin-based sealer using a single cone obturation technique. 

The final radiograph was taken. The permanent restoration 

was done after a week. The patient was informed to follow up 

at 1, 6, and 12 months. 

 

 
 

Fig 1: Pre-operative

 

 
 

Fig 2: File bypassed using K-file #6 

 

 
 

Fig 3: Mesiobuccal canal curvature 
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Fig 4: File bypassed using K-file #20 and working-length of MB 

canal 

 

 
 

Fig 5: Working-lengths of remaining canals 

 

 
 

Fig 6: Master-cone 

 
 

Fig 7: Obturation 
 

Case 1 

 

Case - 2 

The department of conservative dentistry and endodontics 

received a 35-year-old female patient with a chief complaint 

of severe pain in the upper left back tooth region. The patient 

reported experiencing pain upon exposure to temperature 

changes, which persisted even after the removal of the 

thermal stimulus, indicating chronic irreversible pulpitis. On 

clinical examination, G.V. Black’s Class II mesio-occlusal 

caries was detected with respect to the left maxillary 2nd 

molar (tooth no. 27 – according to the FDI tooth numbering 

system) with no tenderness on percussion. Tooth responded 

positively to EPT and no periapical changes were found on 

radiographic examination thus single sitting root canal 

treatment was initiated. During the root canal shaping 

procedure, 20.04% rotary file was unintentionally broken in 

the mesiobuccal canal of 27, at the apical third level. To 

complete the treatment, the file bypass technique was 

administered as mentioned in case 1. After a successful 

bypass with the #20 K-file, all the 3 canals were prepared 

using the standardized technique, and the temporary dressing 

was given for a week. No intracanal medicament was given as 

the tooth was vital and has no abnormal periapical changes. 

On the next visit, the root canals were then filled using a 

gutta-percha cone and resin-based sealer using a single cone 

obturation technique. The final radiograph was taken. The 

permanent restoration was done after a week. The patient was 

informed to follow up at 1, 6, and 12 months. 

 

 
 

Fig 1: Broken instrument in mesiobuccal canal irt 27 
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Fig 2: File bypassed using K-file 

 

 
 

Fig 3: Working-length 

 

 
 

Fig 4: Master-cone 

 

 
 

Fig 5: Obturation 
 

Case 2 

Discussion 

Radiographs, such as periapical films, only provide a two-

dimensional view of the root canal and may not accurately 

represent the actual shape and curvature of the canal. In cases 

where the canal appears straight on the radiograph, there may 

still be a curvature in the plane of the radiographic beam, 

which can make it difficult to accurately navigate the canal 

and can increase the risk of instrument separation. Therefore, 

it is important for endodontists to have a thorough 

understanding of root anatomy and to use various techniques 

and instruments to accurately locate and treat curved canals 
[9]. 

Creating a glide path using stainless steel hand files before 

using rotary NiTi files can reduce the risk of instrument 

separation in curved root canals. This technique allows for the 

safe engagement of the rotary file in the canal, which can 

reduce stress and fatigue and prevent instrument fracture. By 

creating a smooth and wide pathway in the root canal using 

hand files, it can make it easier for rotary files to follow the 

canal's curves without encountering too much resistance or 

force. This, in turn, can minimize the chances of instrument 

separation and promote the successful completion of the 

endodontic treatment [9]. 

When an instrument separation occurs during root canal 

treatment, the clinician should assess the separated portion 

both radiographically and clinically to determine the best 

course of action [10]. The treatment options will depend on 

factors such as the status of the dental pulp, root canal 

infection, anatomy of the root canal, position, size, and type 

of broken instrument, and the amount of damage that would 

be caused to the remaining tooth structure.11 In some cases, 

bypassing the fractured fragment may be an accepted 

treatment choice, particularly if removing the fragment would 

result in further complications. The objective of root canal 

treatment, which involves proper biomechanical preparation 

followed by root canal obturation, is to a large extent 

accomplished by this technique. Therefore, bypassing the 

separated instrument is considered a favorable approach. In 

this study, the instrument bypass technique was validated 

through the use of endodontic files and copious irrigation [5, 7]. 

The bypass approach is generally considered less invasive 

than attempting to retrieve the broken instrument, and it can 

be a viable treatment option in certain situations. However, 

there is a risk that the broken fragment may be pushed out of 

the apex of the root during the bypass procedure, potentially 

causing periapical irritation and pathology. The decision to 

use the bypass approach versus instrument retrieval should be 

made based on a careful evaluation of the specific case, 

including the position, size, and type of the broken 

instrument, as well as the overall anatomy of the root canal 

and the potential risks and benefits of each approach [11]. 

However, in these cases, the fractured fragment was 

successfully bypassed and there was no apical plunging of the 

separated instrument. The whole treatment was accomplished 

with minimal damage to the surrounding dentin of the tooth 

and supporting tissues. 

 

Conclusion 

Fractured instrument management with a bypass approach is a 

favorable possible option for ultrasonic retrieval and surgical 

endodontic treatment. 
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