
Abstract

Fracture of endodontic instruments within the root canal system is a commonly encountered procedural 

complication during root canal therapy. A retained instrument fragment can obstruct access to the 

apical region and compromise effective canal disinfection, potentially affecting treatment prognosis. 

However, advancements in endodontic techniques, armamentarium, and magnification have improved 

the predictability of managing such incidents.

This report presents four clinical cases in which fractured instruments located at different levels within 

the middle and apical thirds of maxillary and mandibular molars were successfully retrieved. Following 

accurate localization and canal staging, ultrasonic devices under magnification were used for 

instrument removal. The canals were subsequently obturated to the full working length and restored 

definitively. All cases demonstrated favourable clinical outcomes and patient satisfaction.

Successful retrieval of separated instruments depends on careful case assessment, clinician expertise, 

and appropriate equipment, with emphasis on preserving radicular dentin to maintain tooth integrity.

Key words : Fractured instrument, Instrument retrieval, Procedural complications, Staging platform 

Ultrasonic devices.

Introduction

The primary goal of root canal therapy is effective 

disinfection of the root canal system followed by 

three-dimensional obturation to ensure long-term 

periapical health. Procedural complications, 

however, may interfere with these objectives, 

among which separat ion of  endodont ic 

instruments represents a significant clinical 

challenge.

Instrument fracture within the canal can impede 

access to the apical region, restrict adequate 

cleaning and shaping, and compromise treatment 

outcomes. The management of separated 

instruments is influenced by factors such as the 

location of the fragment, canal anatomy, remaining 
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dentin thickness, and operator skill. While 

traditional management approaches were limited 

and unpredictable, recent advances in ultrasonic 

devices, magnification, and retrieval techniques 

have improved the success rate of instrument 

removal.

Despite these developments, retrieval of separated 

instruments remains technique-sensitive and 

carries the risk of excessive dentin removal or 
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iatrogenic damage if improperly executed. 

Therefore, careful case selection and 

controlled retrieval strategies are essential.

This case series presents the successful 

ultrasonic retrieval of separated endodontic 

instruments from molar teeth under 

magnification, followed by complete canal 

obturation and definitive restoration, 

highlighting predictable management and 

favourable clinical outcomes.

Case Reports

Case 1
A 24-year-old male patient was referred to 

Department Of Conservative Dentistry And 

Endodontics by a private practitioner with a 

chief complaint of mild, intermittent pain of 

two weeks' duration, which intensified 

during mastication. The patient additionally 

reported an episode of nocturnal pain that 

had begun one day prior to presentation. A 

history of endodontic treatment initiation 

approximately one month earlier was 

elicited.

Intraoral examination revealed a large 

occlusal cavitation in the right mandibular 

first molar (tooth #46), which was tender on 

percussion.  An intraoral  periapical 

radiograph demonstrated the presence of a 

s e p a r a t e d  i n s t r u m e n t  w i t h i n  t h e 

mesiobuccal canal,  accompanied by 

pronounced periapical radiolucency (Figure 

1A). Based on the collective clinical and 

radiographic findings, a diagnosis of 

previously initiated endodontic therapy was 

established.

Nonsurgical retreatment was undertaken 

under rubber dam isolation. Straight-line 

access to the separated instrument was 

achieved using Gates-Glidden drill size 2 

(Mani, India), enabling visualization of the 

coronal segment of the fragment under a dental 

operating microscope (ProErgo, Carl Zeiss 

Meditec). A staging platform was subsequently 

created with an ultrasonic tip no. 2 (UltraX, 

Orikam).

The separated instrument was engaged using a 

Masserann extractor kit (Micro Mega), and the 

entire assembly was carefully withdrawn using a 

slow, controlled rotational motion. Following 

successful retrieval of the fragment (Figure 1 C, D), 

thorough canal debridement was performed, and 

an intracanal calcium hydroxide medicament was 

placed.

The patient was then referred back to the private 

practitioner, who reported that the tooth remained 

asymptomatic. Root canal obturation was 

completed subsequently, followed by placement 

of a definitive post-endodontic restoration.

Fig. 1A:- Separated instrument within the canal

1B:- IOPAR post retrieval of SI, 
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1C&D:- Retrived instrument.

CASE 2

The second case involved a patient with a similar 

presentation as Case 1. The treatment plan was

Identical as Case 1.

Fig. 2A:- Separated instrument within the canal, 

2B:- IOPAR post retrieval of SI, 

2C&D:- Retrived instrument.

Case 3
A 20-year-old male patient was referred to 

Department Of Conservative Dentistry And 

Endodontics by a private practitioner with a chief 

complaint of mild, intermittent pain of two weeks' 

duration, which intensified during mastication. 

The patient additionally reported an episode of 

nocturnal pain that had begun one day prior to 

presentation. A history of endodontic treatment 

initiation approximately one month earlier was 

elicited.

Intraoral examination revealed a large occlusal 

cavitation in the left mandibular first molar (tooth 

#36), which was tender on percussion. An 

intraoral periapical radiograph demonstrated the 

presence of a separated instrument within the 

mesiolingual canal, accompanied by pronounced 

periapical radiolucency (Figure 3A). Based on the 

collective clinical and radiographic findings, a 

diagnosis of previously initiated endodontic 

therapy was established.

Nonsurgical retreatment was undertaken under 

rubber dam isolation. Straight-line access to the 

separated instrument was achieved using Gates-

Glidden drill size 2 (Mani, India), enabling 

visualization of the coronal segment of the 

fragment under a dental operating microscope 

(ProErgo, Carl Zeiss Meditec). A staging platform 

was subsequently created with an ultrasonic tip 

no. 2 (UltraX, Orikam).

Thorough irrigation was performed using 17% 

EDTA followed by ultrasonic troughing, which 

facilitated mobilization of the SI within the canal 

and thereby enabled easy retrieval of the SI. 

Following successful retrieval of the fragment 

(Figure 3B), thorough canal debridement was 

performed, and an intracanal calcium hydroxide 

medicament was placed.

The patient was then referred back to the private 

practitioner, who reported that the tooth remained 
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asymptomatic. Root canal obturation was 

completed subsequently, followed by placement of 

a definitive post-endodontic restoration.

Fig. 3A:- Separated instrument 
within the canal, 

3B:- IOPAR post retrieval of SI, 

3D:- Ultrasonic device used for retrieval.

3C:- Retrived instrument, 

Case 4

This case involved a patient with a similar 

presentation as Case 3. The treatment plan was

Identical as Case 3.

Fig, 4A:- Separated instrument within the canal, 

4B:- IOPAR post retrieval of SI, 

4C:- Retrived instrument, 

4D:- Ultrasonic device used for retrieval.
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Discussion
Instrument separation during root canal therapy 

remains a challenging procedural complication 

that can adversely affect treatment outcomes if not 

managed appropriately. The presence of a 

fractured instrument within the canal may 

obstruct access to the apical portion, limiting 

effective chemomechanical debridement and 

microbial control, which are critical determinants 

of endodontic success¹,². Consequently, the 

clinician must carefully assess whether retrieval, 

bypassing, or retention of the fragment represents 

the most appropriate management strategy.

Several factors influence the decision to attempt 

instrument retrieval, including the location of the 

fragment, canal curvature, remaining dentin 

thickness, and the stage of canal preparation at the 

time of separation³. Instruments fractured in the 

coronal or middle third are generally more 

amenable to retrieval than those located in the 

apical third, where the risk of procedural errors 

such as perforation or excessive dentin removal 

increases�. In the present case series, successful 

retrieval was achieved even when fragments were 

located in the middle and apical thirds, 

highlighting the role of careful case selection and 

controlled technique.

Advancements in endodontic armamentarium 

have significantly improved the predictability of 

separated instrument management. Ultrasonic 

devices, when used under magnification, allow 

conservative dentin removal and controlled 

vibration to loosen and retrieve fractured 

f r agments� ,� .  Magn i f i ca t ion  enhances 

visualization of the fragment and surrounding 

dentin, thereby reducing the risk of iatrogenic 

damage. In the current cases, the combined use of 

ultrasonics and magnification facilitated precise 

staging and effective retrieval while preserving 

radicular dentin.

Preservation of tooth structure is a critical 

consideration during instrument retrieval. 

Excessive removal of dentin, particularly in the 

danger zone of curved canals, may compromise 

the structural integrity of the root and predispose 

the tooth to vertical root fracture�. The favourable 

outcomes observed in this case series may be 

attributed to the conservative approach adopted 

during retrieval, followed by complete obturation 

to the full working length and definitive post-

endodontic restoration.

Previous studies have reported variable success 

rates for instrument retrieval, emphasizing that 

clinician experience and adherence to sound 

biomechanical principles are key determinants of 

success�,�. Patient-related outcomes, including 

postoperative comfort and satisfaction, are also 

important indicators of clinical success. All 

patients in this case series demonstrated 

sa t i s f ac to ry  ou tcomes ,  suppor t ing  the 

effectiveness of the described approach.

Within the limitations of a case series design, this 

report demonstrates that separated endodontic 

instruments can be successfully retrieved using 

ultrasonic techniques under magnification when 

appropriate case selection and meticulous clinical 

execution are employed. Further controlled 

clinical studies with larger sample sizes are 

recommended to establish standardized protocols 

and long-term outcomes.

Conclusion
Separation of endodontic instruments presents a 

s ignif icant  cl inical  chal lenge that  may 

compromise treatment outcomes if not managed 

appropriately. Within the limitations of this case 

series, the findings demonstrate that fractured 

instruments located in the middle and apical 

thirds of molar canals can be successfully 

retrieved using ultrasonic techniques under 

magnification. Careful case selection, clinician 
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ex p e r t i s e ,  a n d  t h e  u s e  o f  a p p r o p r i a t e 

armamentarium are essential for predictable 

outcomes. Importantly, conservative retrieval 

strategies that preserve radicular dentin contribute 

to maintaining tooth integrity and achieving 

favourable clinical results.
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