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Rotary instrumentation: usage, separation and effect 
on postoperative endodontic complications
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AbstrAct

Introduction of nickel-titanium instruments in the field of endodontics 
has made conventional root canal therapy more predictable and 
efficient. However, despite improvements in file designs and metal 
alloys, fracture of rotary instruments during endodontic treatment still 
represents a problematic, unwanted and frustrating complication. 
File separation often results from incorrect use or overuse of an 
endodontic instrument. If breakage occurs, patients should be 
informed about the incident and consideration should be given to 
whether or not to remove the fragment. This report describes a 
five year follow-up case of a mandibular molar with two separated 
endodontic rotary instruments lodged into the mesio-buccal and 
mesio-lingual canals which did not negatively affect the outcome of 
root canal treatment.

rEsUMEN

El uso de instrumentos de níquel titanio en el campo de la endodon-
cia, ha permitido que el tratamiento de conductos se lleve a cabo 
de manera más predecible y eficiente. Sin embargo, a pesar de las 
mejoras que se han hecho en el diseño de las limas y en las alea-
ciones del metal, la fractura de los instrumentos rotatorios continúa 
siendo una complicación no deseada, problemática y frustrante. La 
separación de los instrumentos rotatorios se debe frecuentemente 
al uso incorrecto o excesivo de los mismos. Si la fractura ocurre, 
el paciente debe ser informado del incidente y se debe considerar 
el remover o no el fragmento del instrumento. El presente reporte 
describe un caso de seguimiento a cinco años en un molar mandi-
bular con dos instrumentos endodónticos rotatorios separados en 
los conductos mesiovestibular y mesiolingual, que no afectaron de 
forma adversa el resultado del tratamiento.
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CASE REpORt

accident during cleaning and shaping of the root canal 
system, with varying degrees of success; among them 
we can count the following: the fractured instrument 
should be left in the canal and tissues in a coronary 
location with respect to the object should be treated 
according to standard endodontic procedures; the 
object should be bypassed and incorporated into the 
final root canal filling; surgical techniques for removal 
the object itself or the entire portion of the root with 

IntRoductIon

In recent years, in the field of endodontics, the use 
of rotary nickel-titanium (NiTi) instruments has gained 
great popularity. NiTi instruments have been developed 
to simplify and improve the effectiveness of endodontic 
shaping procedures. Studies have reported the ability 
of rotary NiTi files to minimize procedural errors such 
as ledge and transportation, and create well-centered 
smooth canal preparations.1,2 However, a major 
concern with the use of rotary NiTi during root canal 
shaping is file breakage. In most cases file separation 
often results from incorrect use or overuse of an 
endodontic instrument.3 Although there is a perception 
that rotary NiTi instruments might unexpectedly 
fracture, there is evidence indicating that fractures 
involve many factors. The most important seems to be 
the clinician’s conscious decision to use instruments 
for a limited number of times or until defects becomes 
evident.4 In scientific literature, there are descriptions 
of a number of treatment protocols for this procedural 
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the object; introduction of instruments and techniques 
for retrieval within the tooth of the obstructing object.5 
However, even in cases where file removal is 
successful, complications in the removal procedure 
might result in loss of considerable tooth structure and 
clinical complications such as root perforation.6,7 Thus 
it is very important to assess the potential difficulty 
in removal attempts of instruments’ fragments and a 
possible adverse prognosis effect of this procedural 
complication. The purpose of this article was to report 
a five year follow up case of mandibular molar, with two 
separated endodontic instruments in the mesiobuccal 
and mesiolingual canal respectively, that did not 
adversely affect the outcome of root canal treatment.

case RepoRt

A 25-year-old female patient with a noncontributory 
medical history was referred to the private office of 
the main author (JLJO), with the main complaint of a 
spontaneous toothache in her left mandibular region 
experienced for three days. History revealed intermittent 
pain to hot and cold stimuli for the past month. A clinical 
examination revealed a carious mandibular first molar 
(tooth 3.6), which was tender to percussion. Palpation 
of the buccal and lingual aspect of the tooth did not 
reveal any tenderness. The tooth was not mobile 
and periodontal probing around the tooth was within 
physiological limits. Thermal test of the involved tooth 
with Green Endo Ice (Coltene/Whaledent, USA) caused 
an intense, lingering pain. A preoperative radiograph 
revealed distal radiolucency in the area next to the pulp 
space (Figure 1). Based upon clinical and radiographic 
findings, a diagnosis of symptomatic irreversible pulpitis 
and symptomatic apical periodontitis was emitted and 
endodontic treatment was suggested to the patient. 
After local anesthesia (1.8 mL Medicaine, articaine-
epinephrine, 1:100,000, Septodont, France) and rubber 
dam isolation, an adequate endodontic access was 
made. On inspection with 3.0x magnification Surgitel 
prismatic loupes (General Scientific Corporation, 
USA), the pulp chamber floor showed four orifices 
corresponding to four root canals: mesiobuccal (MB), 
mesiolingual (ML), distobuccal (DB) and distolingual 
(DL). Negotiation of the root canal system was initially 
performed with a size 10 K-file (Dentsply Maillefer, 
Ballaigues, Switzerland). The working length (WL) 
of each canal was established with the Root ZX 
apex locator (J. Morita Inc, USA) and confirmed 
radiographically. All four canals were instrumented with 
ProTaper Universal NiTi rotary instruments (Dentsply 
Maillefer, Ballaigues, Switzerland) according to the 
manufacturer’s instructions as follows: SX file was 

used to one half of the WL; S1 file was used up to 4 
mm short of the apex; S1 and S2 files were used to 
the full WL; and F1, F2 and F3 files were used to the 
full WL. While cleaning and shaping of mesiobuccal and 
mesiolingual canals with rotary instruments, finishing 
files F1 and F2 fractured respectively (Figure 2). This 
was confirmed with a radiograph which showed the 
two broken instrument tips extending from the apical 
third to the middle of the canals (Figure 3). The patient 
was informed about the instrument separation, after 
this, the treatment option of removal of the fragment 
was conducted, but it was not possible to retrieve or 
bypass the broken ProTaper files. Then, under copious 
irrigation of 5% sodium hypochlorite, 17% EDTA (Vista 
Dental Products, USA) and a final irrigation with sterile 

Figure 1. Preoperative x-ray of left mandibular first molar 
with deep carious lesion approximating the pulp and no 
signs of periapical radiolucency.

Figure 2. The two fractured instruments: ProTaper Finishing 
Files F1 (upper) and F2 (lower).
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saline, the canal located in a coronary position with 
respect to the object was treated according to standard 
endodontic procedures. Cleaning and shaping of the 
other two canals were completed without incident. After 
completion of the chemo-mechanical preparation, the 
canals were dried with sterile paper points, and filled 
with single cone filling technique, using ProTaper 
gutta-percha cones (Dentsply Maillefer, Ballaigues, 
Switzerland) and Sealapex cement (SybronEndo, USA). 
Access cavity was sealed with Provisit temporary filling 
(Casa Idea, México) and a postoperative radiograph 
was taken in order to assess the quality of filling in all 
canals (Figure 4). The patient did not experience pain 
or any postoperative complication, and an appropriate 
crown restoration was performed in a subsequent 
appointment to ensure adequate coronary seal. The 
follow-up radiograph taken 12 months later showed the 

maintenance of the normal status of the peri-radicular 
tissue (Figure 5). The patient was recalled three and 
five years postoperatively (Figure 6). At the recall 
appointments, the patient was symptom free and the 
tooth had been crowned. The patient will be followed 
yearly to monitor responses surrounding the root.

dIscussIon

One of the main concerns in endodontic practice 
while using rotary NiTi instruments is the occurrence 
of separation. Reasons for file breakage include 
operator ability, preparation technique, improper use 
and overuse of the instrument, minute cracks inherent 
in the new instrument and root canal anatomy.8 When 
instrument separation occurs, the patient must be 

Figure 3. X-ray showing file separation in mesiobuccal and 
mesiolingual canals.

Figure 4. Post-operative x-ray: root canals were filled with 
gutta-percha and sealer.

Figure 5. Recall x-ray twelve months after procedure 
showing maintenance of normal status in periapical tissue.

Figure 6. Recall x-ray five years after procedure showing 
crowned tooth and maintenance of normal conditions in 
periapical tissue.
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informed about the incident and proper documentation 
should be placed in his/her record for ethical and legal 
reasons. Although separated instruments in root canals 
do not always result in an unfavorable prognosis, 
instrument fractures prevent the removal of vital or 
non-vital pulp tissue which can lead to inflammation or 
infection.9 Considerations should be given to whether 
or not to remove the fragment either surgically or non 
surgically. Retrieving an instrument fragment in a canal 
may cause the excessive removal of dentin structure, 
decrease root strength, and even root perforation.6,7 
Moreover, the success rate of removing the separated 
instruments in root canals mainly depends on the 
location of fractured segments and the degree of 
canal curvature.6,10 Alternatively, there is evidence 
obtained from systematic review and meta-analysis 
data from specialized practices and well-controlled 
university clinics5 which indicate that the prognosis 
for endodontic treatment when a fractured instrument 
fragment is left within a root canal is not significantly 
reduced. The prognosis is poorer if periapical lesions 
are present at the time of treatment, but only to the 
extent that effective canal disinfection is compromised. 
An important finding from this clinical case report was 
the absence of a preoperative periapical lesion, which 
served as the main prognostic factor for the successful 
management of such cases. After instruments 
breakage occurred in the tooth presented in this 
paper, decision of leaving the fractured instruments 
in the canals was made on the basis of diagnosis of 
symptomatic irreversible pulpitis and symptomatic 
apical periodontitis. Efforts to decrease failure risks 
were made after the accident, such as cleansing 
areas located in an area coronary with respect to the 
object cleaning and shaping according to standard 
endodontic procedures in order to incorporate it into 
the final root canal filling under copious irrigation 
with sodium hypochlorite, and 15% EDTA used for 
chelation. Nevertheless, avoidance of the problem is 
the best approach and clinicians should be proactive 
in instrumentation technique.11 In the present study, 
the ProTaper Universal System (Dentsply Maillefer, 
Ballaigues, Switzerland) was used in biomechanical 
preparation due their properties during root canal 
cleaning and shaping. These instruments consist of 
three shaping files (SX, S1, and S2) three finishing 
files (F1, F2, and F3) and two accessory finishing 
files (F4 and F5). These rotary NiTi files have been 
designed with gradually increasing taper over the 
length of their cutting blades, allowing each instrument 
to prepare a specific area of the canal. According to 
the manufacturer, the progressively tapered instrument 
system design, is supposed to increase the flexibility, 

and decrease torsional loads, instrument fatigue, and 
potential breakage.12 A recent cohort clinical study 
indicated that the incidence of file separation for the 
ProTaper rotary instruments was 2.4% and that these 
instruments may be safely reused clinically for at 
least four times.13 There are also reports in scientific 
literature suggesting that ProTaper F3 Instruments are 
highly susceptible to cyclic fatigue failure and should 
be reused with caution irrespectively of whether they 
were initially used for shaping straight or curved 
canals.14 Despite the fact that fracture of rotary NiTi 
files is a recognized complication in endodontics, the 
low incidence of these events supports their continued 
use during root canal instrumentation.15 To date, 
the best available evidence regarding prognosis of 
retained fractured instruments is from studies of case 
series, which offer a low level of evidence. Only two 
true case-control investigations were identified16,17 
conducted 35 years apart, therefore, wide variations 
in clinical technique could be assumed. Treatment 
outcomes, however, have not changed significantly 
during the past several decades.18 Therefore, from a 
biologic standpoint, meta-analysis of these two studies 
seems justified. Case-control studies realistically 
and ethically provide the highest level of evidence 
possible in such investigations. Finally, as it was 
suggested in this report, it is necessary to organize 
appropriate follow-up of the patient in the event of any 
clinical complication. This allows periodic review and 
radiographic assessment to anticipate and deal with 
any potential problems. If deterioration of periapical 
health is detected, apical surgery or extraction should 
be considered.19 The follow-up radiographic exam 
of a case of mandibular molar with two separated 
endodontic rotary instruments in the mesiobuccal and 
mesiolingual canal respectively, at one, three and 
five years in the clinical case reported in this paper, 
showed the maintenance of the normal circumstances 
of tissue surrounding the root and a symptom- free 
patient with a restored tooth that did not adversely 
affect the outcome of root canal treatment.

conclusIon

This case highlights the fact that rotary instrument 
fractures do not always lead to an unfavorable 
prognosis. Their removal from root canals should be 
attempted, but bearing in mind the possibility of either 
bypassing it or leaving the fractured fragment inside 
the canal. The decision of the best available treatment 
options should be made contemplating pulp status, 
root canal morphology and position of the fractured 
instrument, type of instrument as well as clinician´s 
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skills. The conflict of opinion regarding clinical 
significance of this procedural complication during 
endodontic therapy makes it imperative for clinicians 
to be offered more definite evidence and information 
bases in order to be able to predict the potential 
consequences of fractured instruments left in the root 
canal system.
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