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Introduction

• It can have an effect on the success of root canal 
treatment

• Prevents/hinder chemo-mechanical preparation

• For manual files (stainless steel)
• 0.25% to 6%

• Machine driven instruments (NiTi)
• 1.3% -10%



• Tooth Factors

• Separated Instrument Factors (Type, Design, and Length) 

• Operator Factors

• Patient Factors

Factors Influencing Removal of Separated Instruments



Foghoz kapcsolódó faktorok

• Type of tooth front-premolar-molar

• The fragment’s position in the root canal
• Coronal, middle, apical

• The separated instrument–canal wall interface 
• How many space between the instrument and the canal wall

• Initial diagnosis
• Pulpitis
• Periapical lesion

• Tooth anatomy
• CAA canal access angle >20°
• Schneider angle >40°

Factors affecting ultrasonic removal of separated endodontic instruments: A retrospective clinical study.
Quintessence Int. 2018;49(4):257-266. Tordai B, Schreindorfer K, Lempel E, Krajczár K.

Tooth Factors



• Type (material)
• Stainless Steel
• NiTi

• Design
• Cutting edge

• K-file
• Hedström

• Non-cutting edge
• Lentulo
• Spreader

• Lenght of the fragment

Separated Instrument Factors (Type, Design, and Length)



• Operator Factors
• Competence

• Instruments

• Strategy

• Knowledge

• Patient Factors



Treatment options

• Orthograde treatments
• Bypass

• Attempt to remove
• Calculate tooth structure loss

• Leave the fragment in canal
• Clean and fill to fragment level

• Surgical Management 
• Apical surgery (root end resection), hemisection, 

intentional replantation, root amputation

• Apical surgery - retrograde filling



Techniques Used for Removing the Separated Instrument
• Chemical Solvents

• hydrochloric acid, sulfuric acid– corrosion
• Don’t recommended

• Mini Forceps
• Stieglitz forceps
• Peet – silver cone

• Barbed Broach and cotton

• Heated guttapercha cone



• Wire loop

• Hypodermiás tű
• Ragasztó anyag

• Cement alkalmazása

• Kézi műszerek alkalmazása
• „Körülfonás”



• Masseran-set



• Ultrasonic



• File removal system

BTR-pen (Broken tool removal)



14 bypass



Watch-winding



Balanced- force
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• Referred patient

• 10 years prior root canal filling

• Periodontitis apicalis chronica acute flare



Distobuccal root

Mesiobuccal root

Palatinal root







Treatment plan

• Instrument fragment remove

• Cleaning and shaping of mesiobuccal root canal

• Obturation



Strategy
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• Tooth 46

• Reciproc R25

• Referred case





Tooth 46 separeted file removal and obturation
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Conclusion



Thank you for your kind
attention!
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