Type of Manuscript : Original Research
Association between Tooth and Type of Instrument Fractured

During Root Canal Treatment

Krisha Doshi!, S.Delphine Priscilla Antony?

Research Associate, Dental Research Cell , Department of Conservative Dentistry and Endodontics, *Senior
lecturer, Department of Conservative Dentistry and Endodontics Saveetha Dental College, Saveetha Institute of
Medical and Technical Sciences,, Saveetha University, Chennai

Abstract

Instrument fracture is a common unfortunate event that takes place during the root canal treatment. A good
knowledge about the different instruments that can fracture, causes of fracture, predilection of teeth towards
fracture of instruments, etc will help the clinician to be more alert. It will also help clinicians gain confidence
towards methods of retrieval of these instruments. The aim of this study was to analyse the association
between the tooth and the type of instrument separated during root canal treatment. The study was based
on an online setting. Data was collected retrospectively. Patient reports of 86000 patients that reported to
the institution between June 2019 and March 2020 were reviewed. Data of instrument retrievals done from
December 2019 to March 2020 was collected. Excel sheet tabulations were made involving tooth number,
type of instrument fractured and method of retrieval. Descriptive statistics was done on SPSS software.
Association between the tooth and type of instrument was analyzed with Chi Square test. No statistical
significant difference was seen between the tooth and type of instrument fractured. (p>0.05). The tooth type
does not influence the type of instrument fractured significantly.
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s root canal treatment.

Introduction

Root canal preparation is a procedure in endodontics
during whichmicrobial pathogens present in the root canal
system are eliminated. It is probably the most important
stage ofnon surgical endodontic treatment. Because canal
disinfection is achieved by mechanical debridement and
use of irrigants and medicaments, enlargement of the
root canal space is essential to facilitate the flow of the
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irrigating agent' as well as for the placement of filling
material later on. Today, the concept of cleaning and
shaping is drifting towards use of irrigants for cleaning
and disinfecting canals more than mechanical shaping
of the canals’>. Endodontic instruments for cleaning
and shaping have come a long way since their first
invention. With the developing technology various
inventions have been made even in this field, beginning
with innovative designs for diagnostic instruments like
pulp vitality testers’, constantly changing the designs of
these instruments. The trend is slowly changing from
using various sizes of stainless steel files to using NiTi
files, to using a single file for the entire preparation’.
There have been suggestions for non instrumentation
techniques to clean and obturate the root canal®’,
however this technique is still experimental. There have
been various advances even in materials and techniques
used for irrigation and intracanal medication, with new

materials being introduced into the market constantly.
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A well informed choice must be made as to which
material to use in different clinical scenarios. A survey
was done to evaluate the use of intracanal medications
by dental practitioners®. The detailed mechanism of
action, interactions, toxicity, etc of each material must
be analyzed before using it clinically’. Interaction of
different irrigants may lead to formation of precipitates
which may cause toxic and carcinogenic effects on
tissues '°. Infact, research today is oriented towards
nipping the problem at the bud. Remineralizing pastes,
mouth rinses, etc are being introduced that prevent
dental caries and cavitation thus reducing the need for
endodontic treatment '"'2. New restorative materials,
involving resin composites with exceptional properties
are being manufactured to improve the long term success
of restorations '*. Advances in laminates and veneering
techniques and materials have made it possible to treat
discoloured vital teeth more conservatively without the
need for intentional endodontic treatment ',

In spite of technology being so advanced, improving
the efficiency of cleaning and shaping instruments,
instrument fracture or separation is a common and
unfortunate mishap that takes place. No material
is infallible, hence an instrument will fracture if its
ultimate strength is exceeded. The most commonly
fractured instruments are files, reamers, broaches, peeso
reamers, GG drills, paste fillers, spreaders, etc. Stainless
steel files or reamers are typically operated manually,
and fracture is often a result of overuse and is associated
with pre-existing distortion of the instrument which
acts as warning sign '>. On the other hand, rotary files
may fracture without any warning signs. Incidence rates
of intracanal instrument fracture have been reported
between 0.25% and 6% for hand instruments while it
is seven times higher for rotary instruments '®. Reasons
for instrument fractures apart from manufacturer related

factors are flexural fatigue or torsional loading '8,

Incase of an experienced clinician, fracture of an
instrument does not adversely affect the outcome of an
endodontic treatment. Successful treatment depends on
proper debridement and disinfection of the root canal
system and preventing reinfection by placing a good
quality coronal restoration !°. The tooth and type of
instrument fractured also play an important role in the
treatment outcome.
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It is well documented that tooth influences the
probability of instrument fracture, but there is no
evidence that there is an association between the tooth
and the type of instrument fractured. This knowledge will
alert the clinician in case he encounters such situations.
Hence this study aims at analyzing the association
between the tooth and type of instrument fractured. It
further analyzes the association between the instrument
fractured and the method used for its retrieval.

Materials and Methods
DATA COLLECTION AND ANALYSIS

This study was conducted in an institutional online
setting. One researcher and one guide were involved.
Approval was obtained from the institutional review
board. Data was collected retrospectively. Patient
records of 86000 patients that reported to the institution
from June 2019 to March 2020 were reviewed.
Data of all instruments separated and retrieved from
December 2019 to March 2020 was collected. Excel
sheet tabulations were constructed for tooth number,
instrument type and technique of retrieval. Data was
imported into SPSS software (Version 23.0).

Statistical Analysis

Descriptive statistics was done to evaluate the
frequency and distribution of instrument separation in
the institution. Chi square test was used to determine the
association between tooth and instrument type as well as
instrument type and technique of retrieval.

Results and Discussion

A total of 18 instrument separations and retrievals
took place in the institution from December 2019 to
March 2020. Maximum number of instruments separated
in maxillary anteriors (33.3%), followed by maxillary
molars and mandibular anteriors (22.2% each), followed
by mandibular molars (16.7%) and least by maxillary
premolars (5.6%) [Figure 1].

50% of the instruments fractured were rotary NiTi
files; 22.2% were H files; 11.1%were K files and 16.7%
were others (including reamers, broaches, etc) [Figure
2].

The most common technique of retrieval of
separated instruments in this study was by ultrasonics
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(44.4%), followed by mechanical technique(33.3%),
and least by manual technique (22.2%) [Figure 3].

There was no significant association seen between
the tooth and type of instrument fractured (p<0.05). All
K files fractured in maxillary anteriors. Most rotary files
fractured in mandibular anteriors and all molars. [Figure
4].

There was no significant association observed
between the type of instrument fractured and technique
of retrieval (p<0.05). All H files were retrieved
ultrasonically. Most rotary files were retrieved with
ultrasonics or mechanically [Figure 5].

The intracanal breakage of root canal instruments
20 This
is because this unfortunate event is associated with

causes endodontists considerable anxiety

many complications ranging from post operative
pain to large periapical inflammation, infections and
swelling. Inflammatory markers can be used to assess
the periapical inflammation present. Recently, MMP-
3 gene expression was shown to have higher levels

in inflammatory conditions 2!

. Post operative pain
may also arise due to various other factors including
method of instrumentation used, irrigants, irrigation
techniques??, obturation techniques, sealer used, etc. In
case of retaining the fractured fragment, the treatment
outcome is not always predictable even after sufficient
disinfection of root canals. Hence the best outcome is

achieved on removal of the separated fragment 23.

In this study, a total of 18 instruments were
separated from which 33.3% were separated in
maxillary anteriors, 22.2% in maxillary molars and
mandibular anteriors, 16.7% in mandibular molars and
5.6% in maxillary premolars. This is in contradiction
to the previous studies which stated that molars have
higher incidence of instrument separation 2>, In a
study done by Ungerechts et al, a higher frequency
of instrument fracture was found in molars (1.8%)
compared with premolars (0.7%) and incisors (0.3%)
24 A higher incidence in these teeth may be due to the
fact that molars usually show the presence of curved
canals or calcifications. This may be a predisposing
factor for excess fatigue on the instrument causing it
to fracture. Various techniques have been described
in literature to negotiate calcified canals that may help
reduce the incidence of instrument separation 6. The
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reason for a contradictory finding in our study could be
the small sample size which has skewed the data towards
anteriors. Maxillary and mandibular anteriors are most
prone to dental trauma which may require endodontic
treatment. Even severely traumatized teeth including
avulsion can be saved by reimplantation if extraoral
dry time is minimal. For this, various storage media are
recommended ?’. In cases of mild trauma involving Ellis
Class 1 and 2 fractures, endodontic treatment may not be
necessary. A survey was done to assess the modalities of

treatment for such teeth by dental practitioners 8.

When the type of instrument fractured was analyzed,
50% of the fractures occurred in rotary instruments while
the other half was stainless steel. Out of these, 11.1%
were K files, 22.2% were H files and 16.7% were others
including reamers, broaches, etc. This is in accordance
with a study by Igbal et al in 2002, which stated that 85%
of files fractured were NiTi rotary files while 15% were
stainless steel '©. It is in contradiction with a study by
Ungerechts et al which stated that most of the fractured
instruments were K reamers, K files, K flex (71%) and
NiTi instruments (18.4%) 4. This may be due to the fact
that almost 70% of the RCTs done in the institution are
done by postgraduates who use rotary files and hence the
recorded instrument separation is more for rotary files.

Ultrasonics were used for instrument retrieval 44.4%
of the time. 33.3% used mechanical technique while
22.2% used manual technique. This is in accordance
with an article by Nagai et al and Nimet et al which
stated that ultrasonics are one of the best techniques of
instrument retrieval endodontics. 2*3° The reason for
this may be that most post-graduate students trained for
instrument retrieval have easy access to ultrasonics and
endodontic microscopes in the institution. The manual
technique involves the use of hand files (H- files),
spoon excavators or various gripping devices like fine
hemostats, pin pliers or Stiglitz forceps. Except for H-
files that may be inserted into the root canals, all of the
others are applicable only for fragments that extend into
the pulp chamber?!. Mechanical techniques include the
use of extraction tubes, Messaran technique, canal finder
system, etc.

No significant association was observed between
the tooth and the type of instrument fractured. Previous
studies have shown that cyclic fatigue increases with
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increase in curvature of canals. This increases the
tendency of rotary files to fracture in curved canals such
as mesial canals of lower molars, disto buccal canals of

upper molars, premolars, etc. 3

No significant association was observed between
the type of instrument fractured and method of retrieval,
although a slight predilection of using ultrasonics for
retrieval of stainless steel files was observed.
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The limitation of this study is that it is restricted
to a single small population in a confined geographical
area. The sample size is too small to make any strong
conclusions. The data was retrospectively collected
in a small time frame of four months. This may have
increased the bias of the study. Hence more long term
research needs to be done in this subject on a larger
population for the conclusions to be generalized.

No. of teeth (Percentage)

Maxillary Anteriors  Maxillary Premolars

Maxillary Molars ~ Mandibular Anteriors  Mandibular Molars

Type Of Tooth

Figure 1: Bar graph representing the percentage distribution of teeth in which instrument separation
had occurred. Pink bar represents maxillary anteriors, blue bar represents maxillary premolars, green
bar represents maxillary molars, red bar represents mandibular anteriors and purple bar represents
mandibular molars. Maximum separation occurred in maxillary anterior teeth (33.3%), followed by
maxillary molars and mandibular anteriors (22.22% each), mandibular molars (16.7%) and maxillary
premolars (5.6%).
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Figure 2: Bar graph representing the percentage distribution of type of instrument separated and retrieved.
Maximum separations of rotary files were seen (50%), followed by H files (22.22%). 11.11% separations
were of K files and 16.67% were other instruments including reamers, broaches, etc.
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Figure 3: Bar graph representing the percentage distribution of techniques used for retrieval of separated
instruments. Blue bar represents ultrasonics, green bar represents mechanical techniques and orange bar
represents manual techniques. Maximum instrument retrievals were done by ultrasonics (44.4%), followed
by mechanical techniques (33.3%) and manual technique (22.2%).
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Figure 4: Bar graph representing association between tooth and type of instrument separated. Type of
instrument separated was represented on the X axis and the number of instruments separated in each
tooth was represented on the Y axis. Pink bar represents maxillary anteriors, blue bar represents maxillary
premolars, green bar represents maxillary molars, red bar represents mandibular anteriors and purple
bar represents mandibular molars. Association was statistically insignificant (p=0.342), although maximum
rotary file separated in mandibular anteriors and all K files fractured in Maxillary anteriors. Chi square test
was used to analyze the association.
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Figure 5: Bar graph representing the association between type of instrument separated and technique of
retrieval. Type of instrument was represented on the X axis and the number of instruments retrieved for
each technique of retrieval was represented on Y axis. Blue bar represents ultrasonics, green bar represents
mechanical techniques and orange bar represents manual techniques. Association was statistically
insignificant (p=0.176), although H files were retrieved by ultrasonics and the mechanical techniques were
used more commonly for retrieval of rotary files. Chi square test was used to analyze the association.
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Conclusion

Within the limitations of this study no significant
association was observed between the tooth and type
of instrument separated during the root canal treatment.
Additionally, no significant association was observed
between the instrument fractured and the method of
retrieval.
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