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Introduction

Instrument separation can occur at any stage of  root canal treat-
ment while using endodontic instruments like files, spreaders, 
pluggers. The separation of  instruments during endodontic ther-
apy is a troublesome process and its incidence ranges from 2 % to 
6% [1]. Complete cleaning and filling of  the root canal system is 
a very important objective for a successful root canal therapy. Al 
Nazhan et al., identified that 68% of  endodontic mishaps occur 
in the posterior teeth with curved roots [2]. The most common 
causes for file separation are improper use, limitation in physical 
property, root canal anatomy, inadequate access and manufactur-
ing defects. With respect to root canal curvature, separation fre-
quencies rise up to increased curvature, 7% in straight canals, 35% 

in averagely curved canals and 58% in intensively curved canals 
[3]. The incidence of  separation of  nickel-titanium files (9.4%) 
while compared to that of  stainless steel files ranging between 
2% to 6% [4].

Factors which lead to the files separation include cyclic fatigue, 
torsional fatigue, instrument design and configuration, root ca-
nal preparation techniques and number of  times used [5]. In the 
recent years in the field of  Endodontics the use of  rotary nickel-
titanium instruments has gained increased popularity. The NiTi 
instruments simplify and improve the effectiveness of  endodon-
tic shaping procedures. Attempts to remove retained, separated 
endodontic instruments have been reported in several studies us-
ing different methods like bypassing the separated instrument and 
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by using different devices such as endo extractor system, ultrason-
ics, laser, electrolytes, etc [6-8]. In certain cases surgical treatment 
is opted for which includes surgical removal of  the fragment from 
the periapical tissues, bisection, root resection [9]. 

Instrumentation and obturation of  the root canal should take 
place before the surgery so that the microbial flora in the root 
canal is significantly reduced. However in cases where successful 
removal of  the separated file is seen, complications in the removal 
procedure might result in loss of  considerable tooth structure and 
lead to complications such as root perforation [10]. 

The use of  an operating microscope and ultrasonics increase the 
possibility of  a successful removal of  the fractured instrument 
and reduces the risk of  complications. Overall during the removal 
of  a separated instrument all the necessary precautions should be 
taken so that the least possible damages are caused to the tooth 
and periapical tissues. The purpose of  this study was to evaluate 
the rotary files separation and its successful retrieval from root 
canals based on institutional dental records.

Materials and Methods

Study Setting

The current study is an institutional based retrospective study per-
formed at a private dental college. 

Ethical approval 

The necessary approvals were obtained from the Institutional Eth-
ical committee - SDC/SIHEC/2020/DIASDATA/0619-0320. 

Data Collection and Tabulation

All the case records and treatment records were obtained from 
the patient management software and the data collected was cross 
verified by an examiner to avoid any missing case records. A total 
of  86,000 case sheets were verified for root canal treatment data 
and in which 6475 subjects have undergone root canal treatment 
in various teeth. Out of  6475 cases, 22 subjects who underwent 
rotary file separation and its retrieval were chosen carefully verify-

ing the data and history. All the data collected was formatted and 
tabulated using Microsoft Excel ( Version - 2020). The dependent 
variable was rotary file separation during endodontic therapy.

Inclusion Criteria 

The Inclusion criteria was patients undergoing root canal treat-
ment in various teeth and with a fractured instrument. 

Exclusion Criteria

The exclusion criteria was missing or incomplete data and also 
eliminated cases that were not approved by the concerned faculty 
in the hospital.

Statistical Analysis

The statistical analysis was performed using IBM SPSS (Version 
- 24). Descriptive statistics was performed to present the age dis-
tribution, gender distribution of  patients, tooth involved and the 
site of  root canal involved. Chi square test was done, to associate 
between tooth groups and site of  instrument fracture and age 
groups and site of  instrument fracture.

Results and Discussion

In the present study which included 22 patients, 45.50% (10) 
males and 54.50% (12) females have undergone rotary file retriev-
al treatment (Figure 1). The most common tooth group with ro-
tary file separation and retrieval was found to be in lower molars 
(36.36%), which was followed by both upper molars and upper 
anteriors (22.73%) and the least being lower anteriors (18.18%) 
(Figure 2). The most common site with instrument separation was 
found to be in both coronal third and middle third (40.91%) and 
the least being apical third (18.18%) (Figure 3). Out of  22 patients 
who had undergone rotary file separation and retrieval, the age 
group commonly identified were of  31-40 years (47.62%) , which 
was followed by 41-50 years (23.81%), which was followed by 20-
30 years (19.05%) and the least being in the age group of  51-60 
years (9.52%) (Figure 4). (18.18%) in lower molars had instrument 
separation in the middle and coronal third, (9.09%) in upper mo-
lars had instrument separation in middle and coronal third and 

Figure 1. Bar graph depicts the frequency of  males and females who had undergone instrument retrieval treatment. X axis 
represents the gender of  patients and Y axis shows the percentage of  patients undergone instrumental retrieval treatment. 

The results show the highest number subjected to rotary file separation and its retrieval from canals was seen in females 
(red) 54.55% compared to males (blue) 45.45%.
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(4.55%) in the apical third. (9.09%) in upper anteriors had instru-
ment separation in apical and coronal third and (4.55%) in mid-
dle third. (4.55%) in lower anteriors had instrument separation 
in apical and coronal third and (9.09%) in middle third (Figure 
5). Results show the highest incidence of  instrument fracture site 
was seen in lower molars equally in the coronal and middle third 
with (18.18%) compared to other tooth groups. No significant 
association was seen between tooth groups and site of  instru-
ment fracture. Chi-square test was performed and was found to 
be statistically not significant (p = 0.668; p > 0.05). Patients in the 
age group of  31-40 years, the site of  fractured instruments was 
seen in coronal third (23.81%), middle third (14.29%) and apical 
third (9.52%). Patients in the age group of  41-50 years, the site of  
fractured instruments was seen in coronal third (14.29%), middle 
third and apical third (4.76%). Patients in the age group of  20-30 
years, the site of  fractured instruments was seen in coronal third 
and apical third (4.76%) and middle third (9.52%). Patients in the 
age group of  51-60 years, the site of  fractured instruments was 
seen in middle third (9.52%). Results show the highest incidence 
of  instrument fracture site was seen in the age group of  31-40 
years in the coronal third with (23.81%) compared to other age 
groups (Figure 6). No significant association was seen between 
age groups and site of  instrument fracture. Chi-square test was 
performed and was found to be statistically not significant (p = 
0.564; p > 0.05).

From the result obtained in this study we observed that instru-
ment separation and rotary file retrieval had a higher prevalence 
rate in molar tooth groups and the lowest incidence occurring in 
the lower anteriors. Due to the complex anatomical canal configu-
ration and curvature, the tendency of  the rotary file separation is 
found to be greater in the molar tooth groups when compared to 
other tooth groups which is in correlation with our study.

Introduction of  Niti instruments in Endodontics was to facilitate 
root canal instrumentation as well as to minimize procedural er-
rors. The flexibility and superior resistance to torsional forces in 
NiTi files are three times more than the stainless steel counter 
parts [11]. In a study conducted by Saad al Nazhan, it was ob-
served that the separated instruments were found more in man-
dibular molars, followed by maxillary molars and premolars [2] 
which was in correlation to our results, this is due to the severe 
curvature of  the canal and is very important to know for better 
outcome of  root canal cleaning and shaping procedure. 

The degree of  root canal curvature which was radiographically 
studied by Scafer et al., [12] in 700 extracted teeth due to the ex-
tensive curvature, fracture susceptibility of  the instrument is in-
creased as there is maximum stress exerted around the curved 
canal. Leaving the fragment of  the instrument in the root canal 
will complicate the chemico - mechanical cleaning and filling pro-
cedure. Care should be taken not to perforate or reduce the root 

Figure 2. Bar graph depicts the frequency of  various tooth groups involved in rotary file separation and its retrieval from 
canals. X axis shows the various tooth groups involved in rotary file separation and its retrieval from canals where Y axis 

shows the number of  teeth. The results show the highest incidence of  rotary file separation and its retrieval from canals was 
seen in lower molars with 36.36% (green).

Figure 3. Bar graph depicts the frequency distribution based on the site of  rotary file separation. X axis represents the site 
of  rotary file separation and Y axis shows the number of  teeth. These results show that the instrument fracture site was 

seen in both middle third (40.91%, red) and coronal third (40.91%, yellow) of  the root canal.
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strength when an attempt is made to bypass or remove the frag-
mented instrument [13]. 
 
Several methods and devices including pliers, microtubes. ultra-
sonics have been used to remove the separated instruments with 
varying success rate. In a case done by Akshay Khandelal from 

our institution, the retrieval of  the fractured instrument was done 
using ultrasonics under a dental operating microscope (Figure 7), 
similar techniques and armamentarium have been used in a study 
done by Gupta et al., [14]. The use of  a dental operating micro-
scope is very helpful throughout the procedure to inspect the in-
strument and avoid mistakes that might jeopardise the outcome 

Figure 4. Bar graph depicts the frequency distribution of  age groups involved in rotary file separation and its retrieval from 
canals. X axis shows the various age groups involved in rotary file separation and its retrieval from canals; Y axis shows the 

number of  teeth. The results show that the rotary file separation and its retrieval was common in the age group of  31-40 
years with 47.62% (black).

Figure 5. Bar graph depicts the association between various tooth groups and site of  instrument fracture. X axis represents 
the various tooth groups involved in rotary file separation and its retrieval from canals and Y axis shows the number of  

teeth. Chi-square test was performed and there was no statistically significant association between tooth groups and site of  
instrument fracture (Pearson chi square value: 4.064 ; df:6; p-value: 0.668 > 0.05). However, instrument separation and its 
retrieval was commonly seen in relation to lower molars from the coronal (18.18%, red) or middle third (18.18%, yellow) of  

the root canal.

Figure 6. Bar graph depicts the association between various age groups and site of  instrument fracture. X axis represents 
the various age groups; Y axis shows the number of  teeth. Chi-square test was performed and there was no statistically 

significant association between age groups and site of  instrument fracture (Pearson chi square value: 4.842 ; df:6; p-value: 
0.564 > 0.05). However, instrument fracture and its retrieval was common among the age group of  31-40 years from the 

coronal third of  the root canal (23.81%, red).
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[15]. Reports of  earlier studies showed that the prognosis of  root 
canal therapy will be altered if  the fragment is left in the canal. 
Especially with the presence of  periapical pathosis. However in 
general, bypassing or leaving the fragment without total removal 
might be considered as part of  the root canal filling but the status 
of  the root canal in the presence of  the fragment will play an 
important role in the outcome of  therapy [16]. Previously our 
team had conducted numerous clinical trials [17-19], in vitro stud-
ies [20-24] and surveyed [25, 26] and reviewed various aspects of  
endodontics and conservative dentistry over the past five years 
[27-31]. Now we are focusing on retrospective studies, the idea for 
which has stemmed from the current interest in our community.

Conclusion

Within the limitations of  the study, it was concluded that rotary 
file separation and its retrieval from the root canals were identi-
fied most commonly in mandibular molars. Considering the site 
involved, rotary file separation and its retrieval was common in 
the middle third and coronal third of  the root canals. Among 
the patients who had instrument separation and its successful re-
trieval, majority of  the patients were female patients and patients 
in the age group of  31-40 years. Tooth involved and the age of  
the patient did not influence the site of  rotary file separation and 
its retrieval from root canal. Care should be taken when dealing 
with instrument fragments in a curved canal to avoid procedural 
mishap. The development in technology, advanced armamentar-
ium, and expertise enable successful management of  fractured 
instruments.
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