Jemds.com Review Article

SEPARATED INSTRUMENTS- A MIND-SET BETWEEN HARD AND ROCK- A REVIEW

Geeth Deepikal, Suresh Mitthra?, Balasubramaniam Anuradha3, Arumugam Karthick*

1Postgraduate Student, Department of Conservative Dentistry and Endodontics, Sree Balaji Dental College and Hospital.
2Reader, Department of Conservative Dentistry and Endodontics, Sree Balaji Dental College and Hospital.

3Reader, Department of Conservative Dentistry and Endodontics, Sree Balaji Dental College and Hospital.

4Associate Professor, Department of Conservative Dentistry and Endodontics, Sree Balaji Dental College and Hospital.

ABSTRACT

BACKGROUND

With an increased practice of rotary endodontics in recent years separated rotary nickel-titanium (NiTi) files in root canals is the
most commonly reported mishap, causing lot of stress and anxiety among clinicians and patients. No clear guidelines can be drawn
from the literature available, because there are either too few studies about the effects of broken files on prognosis or few studies
that have been performed on patients. The prognosis is also dependent on file location, prior condition of the pulp, presence or
absence of periapical lesion and many other factors. Intracanal separation of endodontic instruments may hinder cleaning and
shaping procedures within the root canal system with a potential impact on the outcome of treatment. This article presents an
overview of the literature regarding management of separated intracanal instruments.

LITERATURE AND DATA SOURCES

Pertinent literature search was carried out with the focus of management of separated instruments and its impact on treatment
outcome and recent techniques used for retrieval. Search engines from PubMed and Google Scholar were used to identify relevant
English language studies and literature published till the year 2017 and we have selected 50 articles using the following keywords:
Fractured, instruments, nickel titanium, retrieval, bypassing, management. The scientific papers were then screened for their
relevance to the intended objectives and were shortlisted to 30 articles. This review article presents an overview of the literature

regarding management of separated intracanal instruments and its impact on treatment outcome.
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BACKGROUND

The main objective of root canal treatment is complete
debridement and uniform shaping of the root canal system.!
There are many procedural errors commonly faced by the
clinician in a day-to-day endodontic practice.2 However,
separated endodontic instruments serves as a stumbling
block in achieving this objective. It is an unfortunate
occurrence that may hinder root canal procedures and affect
the treatment outcome.3 The term “broken instruments”
applies not only to separated files, but it could also apply to a
sectioned silver point, files, reamers, a segment of lentulo
spiral, GG drill (gates glidden), lateral or finger spreaders.* In
order to overcome this, the composition and design of root
canal instruments have been modified by the manufacturers
for a better performance and fewer undesirable
complications like instrument separation. Even besides the
advent of Nickel-Titanium (NiTi) alloys have not resulted in a
lower incidence of instrument separation, because it
undergoes unexpected fracture without any signs of visible
deformation.5 The incidence rate of instrument separation for
stainless steel instrument ranges between 0.25% and 6%,
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whereas for NiTi rotary instruments ranges from 1.3% to
10.0%.67 In spite of many factors that contribute to
instrument separation, the exact mode of separation is not
fully understood. This problem of instrument separation
occurs even from experienced hands, which frustrates both
the practitioners and patients. This article presents an
overview of the impact of retained separated instruments on
treatment outcome influencing factors, techniques and
treatment options for management of separated instruments.

Impact of Retained Separated Instruments on Treatment
Outcome

A separated instrument does not necessarily mean surgery or
loss of the tooth. When an instrument separates into the root
canal, it is important to address two main issues to maximise
the treatment outcome. The first and foremost is the
existence of a metal fragment inside the tooth and the
possibility of corrosion. Corrosion mainly occurs with the use
of silver points, whereas stainless steel and NiTi rotary
instruments are inert in nature.? The second concern is that
the separated instrument blocks or hinders the access to the
apical foramen and hence the objective of root canal
treatment that is cleaning and shaping is compromised and
impairs the treatment outcome. The most common cause of
periapical lesion is intracanal infection.l® Some clinicians
have experienced no clinical or diagnostic signs of periapical
inflammation even in the presence of separated instrument,
because of the fact that broken file does not induce
inflammation by itself. Strindberg et al reported a 19%
decrease in the rate of healing of periapical tissues when
separated instruments were present. But the drawback of
this study is small number of cases with pre-existing
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periapical lesion.!! Thus, a separated instrument itself does
not predispose the case to post-treatment disease. The
prognosis depends on 3 factors: What stage of
instrumentation the separation occurred; Preoperative status
of pulp and Periradicular tissues; Whether or not the file can
be removed or bypassed.1? If the preoperative pulp was vital,
an uninfected prognosis is better. In case if there is presence
of necrotic and infected pulp and apical periodontitis, the
prognosis will be uncertain. Panitvisai et al, a systematic
review and meta-analysis concluded that the prognosis for
fractured instrument fragment within a root canal is not
significantly reduced.!3 Thus, the presence of preoperative
periapical radiolucency rather than the separated instrument
per se is clinically more significant and demonstrates that it
has a negative influence on treatment outcome.

Management Options for Separated Instruments
Management of separated instruments is always a clinical
dilemma when an instrument fractures in the root canal
system. A clinical decision has to be made to leave, bypass or
remove the fragment. The choice is based on the assessment
of the potential risks and benefits. In spite of alternative
treatment options for the management of separated
instruments, the optimum management is removal of the
fragment in order to fulfil the objectives of root canal
treatment like cleaning and shaping of the root canal system
to effectively eliminate microorganisms.14

Factors Influencing the Removal of Separated
Instruments

Some of the factors that aid in the successful retrieval of
separated instruments are canal anatomy including its cross-
sectional shape, diameter, length and curvature of the canal.
The likelihood of separation of instrument is the mandibular
molars, mesial canal and in the mesiobuccal (MB) roots of
maxillary molars. Because these roots not only curve distally,
but often the MB canal curves lingually and the mesiolingual
canal (ML) curves slightly to the buccal. These curvatures are
not visible on an Intraoral periapical radiograph (IOPAR).
Other factors include composition of the fractured fragment
whether it is a stainless steel or NiTi, length of the fragment
and its location in the coronal, middle or apical third of the
canal or beyond apex, thickness of dentin and depth of an
external concavity.15

Factors Governing the Successful Retrieval of an
Instrument

The two main factors governing the successful retrieval of an
instrument are optics, coronal and radicular access.
Operating under a high magnification dental operating
microscope (DOM) improves vision and significantly
increases the likelihood of retrieval. Coronal access a proper
coronal flaring and SLA (Straight-Line Access) is the first and
foremost step in removing the fragment.1¢ Radicular access
after adequate coronal flaring and hand filing is done till the
visible part of the fragment and Gates Glidden drills are used
in a sequential manner to provide access and visibility.17

Techniques Used for Removing the Separated Instrument
During the past several decades many devices, techniques
and methods have been described for the removal of
separated instruments. Some are still widely used, others are
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only of historical interest.18 Till date several new promising
techniques and devices have emerged in market. But it is
absolutely necessary that a clinician effectively and safely
handle the devices and instruments that are used for
removing the separated fragment to avoid further
complications. Some of them are chemical solvents, mini
forceps, broach and cotton, wire loops, hypodermic surgical
needles, braiding of endodontic files, Masserann instruments,
extractors, ruddle system, canal finder system, ultrasonics,
file removal system, softened gutta-percha point and
microtube method.1® The principles involved in the retrieval
are tube-sleeve-fit principle. According to this technique, a
microtube is placed over the exposed part of the fragment
and a corresponding stylus is used to “lock” the fragment. An
adhesive could also be used with the microtube. This
technique is mainly indicated when the fragments are present
in the coronal and middle third with adequate amount of
dentin.20 The second principle is disengaging; rebound and
recover in this Ultrasonic (US) vibrations are used to “tease”
the fragment present coronally. This technique is indicated in
apical third with the coronal most part of the fragment just
beyond curvature or when minimal dentin exists peripheral
to the fragment.

Ultrasonics is the most commonly used technique for
retrieval of separated instruments with a success rate of 88%
and 95%, were reported in association with the operating
microscope.2! A staging platform is prepared in the pre-
enlarged canal with the help of modified GG (Gates Glidden
drill) and ultrasonic tips are used to trephine dentin around
the fragment. The vibration and energy from the ultrasonic
tips helps to loosen and the separated fragment poops out of
the canal.22 There are variety of techniques which are
accomplished for trephining the dentin surrounding the
fragment, some variants uses microtube. The disadvantages
of the retrieval of separated files have been excessive
removal of root dentin during trephine, which may result in
perforation or predispose the teeth to vertical root fracture,
especially in the apical third.23.24 Next most common device is
Masserann kit (micro-mega). It consists of a traditional
hollow cutting end tube with a diameter from 1.1 - 2.4 mm
and requires only considerable amount of removal of
dentin.1® Recently, a new small-diameter trepan bur system
(Micro-Retrieve and Repair System; Superline NIC Dental,
Shenzhen, China) with a diameter from 0.7 - 1.2 mm and
thickness of 0.15 mm less than that of other devices was
introduced. It consists of a trepan bur and microtubes. In
order to improve the access, the bur and microtube length
can be adjusted. When the fragment is exposed to a 1 to 1.5
mm length, then the microtube is used to withdraw the
fragment. Because of its small-sized trepan bur technique, it
is superior to ultrasound with regard to the amount of dentin
removed and the time taken for removal of fractured
instruments from root canals is faster.25

Consequences of Fractured Instruments

The fractured instruments will create unclean and unfilled
spaces within the root canal system as well as unnecessary
removal of excess dentin during removal procedure. There
are four major complications like ledge formation,
instruments used for removal may themselves separate and
complicate treatment further, root perforation during
preparation of staging platform, extrusion of the fragment
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apically because of excessive pressure application during the
retrieval of separated instruments. These might further
complicate the treatment outcome.

Bypassing the Separated Instrument

Bypassing a fragment located deep in the root canal or
beyond the root canal curvature, it fulfils the objective of root
canal treatment establishing a proper cleaning and shaping of
the root canal system to some extent.2é Bypass is done by
inserting a file between the fragment and root canal wall,
thereby negotiating the canal to full working length. But it
also creates a false channel parallel to the original root canal,
which often leads to a root perforation. If a file is separated it
is not advised to place another NiTi file to bypass the
fractured instrument, because the odds of the second file to
separate are very high and the treatment of bypassing the
first becomes poor. It has also been reported that if the file is
bypassed, the retained fragment does not compromise
obturation quality.2”

Leaving the Fragment In Situ

If a separated instrument cannot be removed or bypassed,
then refer the patient to an experienced specialist. Otherwise,
the alternative treatment option is cleaning and shaping till
the level of the separated fragment. This is usually applicable
for cases that are in final stages of root canal preparation or
when the fragment is located beyond the curvature, i.e. apical
third.28 From the patient’'s point of view retaining the
fractured instruments creates anxiety, as it can be viewed as
a treatment failure or even clinical negligence and may be
perceived as the source of any problem the patient may
encounter in the future. These patients should be frequently
called for regular examination. In case there occurs a post-
treatment disease, then surgical approach is the only option.

CONCLUSION

The decision on the management of separated instruments
should consider the following like constraints of the root
canal accommodating the fragment, the stage of root canal
instrumentation at which the instrument armamentaria is
available, possible complications, the strategic importance of
the tooth involved and the presence or absence of periapical
pathosis, understanding of these influencing factors as well as
the ability to make a balanced decision are essential. Thus,
the preventive measures include the case selection,
experience of the clinician, limited re-use and then
techniques used for retrieval of separated instruments.
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