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Orthograde Endodontic Retreatment of a Tooth with Four Separated Instruments 
in One Root Canal - A Case Report

Abstract

A case with four separated instruments in the MB-canal of tooth 27 was presented. The patient is a 45 years old female and was 
referred to us for orthograde endodontic retreatment. The Ni-Ti fragments were located beyond the root canal’s curvature. First 
access and visibility of three of the fragments with a dental operating microscope (OPMI Pico, Carl Ziess) was established by some 
straightening of the curvature. Then three fragments were successfully removed with ultrasonic K-files (EMS). Visibility of the fourth 
fragment could not be achieved, as it was located deep beyond the curvature of the root canal. Bypass with small sized K-files (VDW) 
was attempted, but was partially successful, as full working length could not be reached. Then the root canal was shaped with manual 
Pro-Taper Universal (Dentsply - Maillefer) and was obturated with zink-oxide eugenol sealer (Meta Biomed) and warm gutta-percha. 
The case will be followed up.
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Separating an endodontic instrument in the root canal can influence the treatment outcome and may lead to the loss of the tooth 
[1]. In the past 15 years the incidence of separated instruments has raised, mainly because of the increased use of rotary nickel-titanium 
(Ni-Ti) instruments [2-5]. They have a lot of advantages, like maintaining the natural axis of the root canal during shaping, thus ensuring 
even removal of infected dentin from the root canal walls and good decontamination; reduced treatment time; reduced hand fatigue of 
the dentist and etc [6-8]. However, the lack of sufficient practical experience and knowledge has lead to improper use of the rotary Ni-Ti 
instruments resulting in many procedural mishaps [4,9]. 

A 45 year old female patient was referred to the Department of Conservative Dentistry, Medical University of Sofia, Bulgaria, for endo-
dontic retreatment of the maxillary left second molar (tooth 27). At the time of the examination, an access cavity had been prepared and 

Introducing the operating microscope and new ultrasonic devices and instruments in endodontics has made treatment of hopeless 
teeth possible in many cases. Ultrasonic techniques uniquely allow working in the root canal under direct visibility [3, 5,10]. Thus these 
techniques aid to the so called “micro-tube techniques” and put them in the group of the micro-endodontic techniques [5]. Ultrasonics 
have good success rates in removal of fragments located in the straight portion of the root canal, but success rates drop when the fragment 
is inside or beyond the curvature [4,11,12]. Removing fragments from the curvature may lead to loss of considerable amount of root canal 
dentin and weakening or perforation of the root. That’s why routine removal of fragments beyond the curvature is not advisable [4]. The 
following case report describes an example of several separated instruments in one and the same curved root canal. 
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Abbreviations: Ni-Ti: Nickel-Titanium; ASR: Auto-stop reverse; MB: Mesio-buccal
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The tooth was moderately sensitive to percussion and asymptomatic to palpation. The patient could not use the tooth normally, say-
ing it had been “tender” since the beginning of the treatment. The radiograph showed no signs of periapical pathology, but there were 
four broken endodontic instruments in the apical portion of the mesio-buccal root canal (Figure 1). 

The microscopic examination (OPMI Pico, Carl Zeiss) at magnification 9x and 16x revealed one fragment only, that was barely visible 
at the side of the distal wall of the MB root canal (Figure 2). The rest of the fragments were hidden beyond the root canal’s curvature.

The treatment was initiated by modifying the access to the fragments using ultrasonic files ISO numbers 25 and 30 (Endosonores 
files, EMS, Switzerland). The files were used dry, and the operative field was kept clean by gently air-blowing away the dentin dust using 
a Stropko irrigator (Vista Dental, USA). After good access was established, three of the four fragments could be visualized (Figure 3). 

the palatal and disto-buccal root canals had been shaped and obturated, because of irreversible pulpitis. The referring dentist had stated 
that he could not manage with the treatment of the mesio-buccal root canal because of some kind of obstruction in it. 

Figure 1: Radiograph of tooth 27 - four or more fragments in MB-canal.

Figure 2:  A micro-photograph of a fragment in MB-canal of tooth 27 
(Canon EOS 100D, OPMI Pico Carl Zeiss, magnification 16x).
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The ultrasonic files were then used to create a staging platform and remove dentin from the distal portion of the MB-canal, as it was 
considered to be the safest location. After some time one of the fragments, that was located most closely to the operator, became mobile 
and could be removed using the ultrasonic vibration. Subsequently the other two fragments could be removed using the same instru-
ments and technique. 

One more fragment was expected to be remaining in the root canal, but visible access to it seemed to be too risky. It was decided not 
to attempt to straighten the MB root canal more, so another radiograph was performed (Figure 4). It showed one more fragment, not 
very well visible, located at the apical end of the root canal. 

Bypass was attempted, using stainless steel hand K-files (VDW, Germany) with ISO numbers 08 and 10. EDTA cream was used during 
the bypass (MD-ChelCream, Meta Biomed, Korea). The procedure was partially successful and unfortunately full working length could 
not be reached. The root canal was shaped using the sequence of Pro-Taper Universal for hand use (Dentsply-Maillefer) and 5% NaOCl. 
The final shaping instrument was manual Pro-Taper Universal F3. The root canal was obturated with warm gutta-percha and ZOE-based 
sealer (ZOB-seal, Meta Biomed, Korea), Figure 5. The patient was then referred back to her dentist for follow up and final restoration. 

Figure 4:  Radiograph of tooth 27, showing a thin fragment 
remaining at the apical portion of MB root canal.

Figure 3:   A micro-photograph of 3 fragments in MB-canal of tooth 27 
(Canon EOS 100D, OPMI Pico Carl Zeiss, magnification 16x).
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One important issue to be discussed is why four endodontic instruments (three of them Ni-Ti) were broken in one and the same 
root canal. What we suggest is that in the clinical case presented one of the instruments for glide-path broke first, without the opera-
tor noticing this. So, proper glide-path was not achieved, and the apical portion of the canal remained blocked by the fragment. That’s 
how the tip of the first Ni-Ti rotary instrument, introduced to the full working length, was blocked and also broke-a torsional type of 
fracture. Unfortunately, this must have been unnoticed by the operator too, and led to the torsional fractures of two more Ni-Ti rotary 
instruments. 

What’s the conclusion - every Ni-Ti rotary instrument should be examined for a missing tip straight after use, before proceeding to 
the next instrument from the sequence. Also checking (verifying) the working length between the instruments can be very helpful. The 
torque-control system cannot prevent torsional fractures in every case [9, 13, 14, 15], so we shouldn’t completely rely on it. Spanaki-
Voreadi., et al. found that the most common mechanism of Ni-Ti rotary instruments fractures is not cyclic fatigue, but single overloading 
event of the instrument and momentary fracture in the root canal, even for single-use files [13].

Ultrasonic technique is revolutionary, but it only works when the fragment is visible in the root canal [4,11,12]. We think moderately 
curved canals can be straightened to some extent, taking the risk for perforation, but greater curvatures make ultrasonic removal of 
separated instruments inapplicable. Curvature straightening in general is not advocated (recommended) in literature [3-5,10,12,16].

Bypass seems to be the border line between orthograde micro-endodontics and retrograde surgical (micro-) endodontics. Being 
one of the oldest techniques described for management of fractured instruments, bypass is the only applicable orthograde option when 
the fractured segment is located beyond the root canal’s curvature. Unfortunately success rates of bypass are significantly lower than 
success rates in cases when the fragment is visible in the root canal [17,18]. In the presented clinical case ledge is a probable reason for 
the impossibility to reach full working length with bypass. 

It is recommended not to use rotary Ni-Ti files for canal shaping after bypass [19], because of the risk for instrument blockage and 
repeated fracture of torsional type. We decided to follow that advice and used the manual version of Pro-Taper Universal relying on bet-
ter hand sensitivity than the endodontic motor could give us. 

Ni-Ti rotary instruments are revolutionary but for their safe use the operator must be experienced and follow specific rules and 
recommendations. Even so, separating a Ni-Ti rotary instrument in the root canal may occur. The case prognosis is dependent mainly 
on the presence of infection in the root canal and periapical pathology, as well as on the degree of decontamination at the moment of 

Figure 5:  Radiograph of tooth 27 - MB-root canal obturated.

Discussion

Conclusion
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separation. Removing separated instruments usually requires dental operating microscope and ultrasonic devices and instruments. 
Even though this armamentarium gives the safest possibilities for management of separated instruments, fragments located beyond 
root canal’s curvature are really risky to remove. Complications are connected with the necessity for straight line access to the fragment 
for visibility and the subsequent removal of great amount of dentin from the walls of the root canal. The only option for non-visible 
fragments is bypass, which gives lower success rates than ultrasonic techniques in cases of visible fragments. Prevention is the best way 
to manage cases with separated instruments. 
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