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Introduction:-

Endodontists in their clinical routine deal with many procedures from root canal therapy to surgical techniques like
apicectomy, hemisection etc. and one of the most challenging case is the retreatment of root canal treated teeth with
a separated instrument. The removal of separated instruments from root canals are very difficult and at times can be
impossible, with a reported success rate ranging from 55 to 79% [1]. Lot of techniques and devices for retrieving the
separated instrument fragment have been described in the literature with most successful method being the use of
ultrasonics along with a dental operating microscope[2,3].

Bypassing the instrument is a conservative technique while surgical management is a more radical technique which
requires osteotomy and root resection[4]. The other procedure is the retrieval of the instrument from the canal[5].
The present article is intended to give a review of different techniques for separated file removal and various ways to
prevent it from happening.
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Tips To Avoid Instrument Separation In Endodontic

The canal should be lubricated

One should never insert a file into a dry canal, and in order to guarantee wetting of canal the pulp chamber is soaked
with sodium hypochlorite. Debris is kept in fluid suspension (in theory) and the sodium hypochlorite acts as a
lubricant[6]. EDTA 17% is a good lubricating agent which would help the files to glide through the canals without
much strain.

Single use of hand files and rotary instruments

Partially fatigued instruments, when flexed, will reveal fractures associated with surface flaws, and prolonged
clinical use of rotary NiTi instruments significantly reduces their cyclic flexural fatigue resistance. But the number
of uses of rotary NiTi instruments will depend on a number of variables, including instrument properties, canal
morphology and operator skill[5]. During sterilization the files undergo cyclic fatigue[7,8,9]. The file surface turn to
be rougher after each sterilization[10]. This is because of the protective oxide layer forming over the instrument. As
roughness increases the cutting efficiency decreases. The NiTi files are usually made through milling procedures, as
a results microcracks will be present on the file surface. During shaping of the canals a lot of stress is being
transferred to the files and as a result the micro cracks grow in size and lead to file separation. According to a study
conducted ProTaper rotary files may be safely reused at least four times[11] but the rotary files usually show defects
by torsional fatigue when reused[12,13].

Cleaning instrument flutes during instrumentation of the root canal
Use of an endodontic sponge (SybronEndo) will assist with debris removal, thus avoiding debris accumulation on
the file and allowing the file flutes to refill with debris between each individual canal instrumentation[6].

Obtain complete working length patency
Complete working length patency should be obtained with the help of hand files to create a pathway into the canal.
This would help the rotary files to glide into the canals without much strain.

Using hand instruments followed by rotary
Using hand instruments in a step back motion followed by rotary in crown down technique reduced the chances of
file separation[14,15].

Treatment Planning

Treatment for a separated instrument varies from case to case depending on the size and length of the separated file,
nature of separated file, position of separated file, shape of the canal, cross section of the canal and other factors like
the condition of the tooth, the age of the patient etc. When it comes to a separated instrument the size, length and
position of the canal plays a major role. Longer the instrument the tougher it is to retrieve the instrument. The design
of the flutes also plays a major role for eg. H files due to its inverted Christmas tree shape adheres to dentine more
compared to k files. The position of the file is one of the major factors in determining the way of treatment. If the
separated file is in the apical one third, retrieval of the file becomes quiet difficult and would result excess removal
of dentine so bypassing the file is a better option. If the separated file is at the apical tip, obturating the canal just
over the separated file is the best option. If bypassing of file is performed at the apex it might push the file beyond
the apex. If the file is partially or fully beyond the apex it requires a periapical surgery of its retrieval.

The canal cross-section of the tooth also plays a major role, its easier to bypass an elongated or oval canal when
compared to a round canal as there will be a lot of space present in between the separated file and dentine
interface[16].

Retrieval Kits

All the retrieval kits work in common principle of loosening the separated instrument followed by its removal using
ultrasonic energy, loupes, steiglitz forceps or wrench and tube. The rotary files acts like a screw which drills itself
into dentin in rotating motion. When the file gets separated, it gets stuck into the dentine. To retrieve the file the
dentine adjacent to the file should be removed to loosen up this file. The most common complication reported was
the excessive removal of tooth structure. This process can reduce root strength by 30-40% and may predispose the
tooth to vertical root fracture[17]. Therefore the success of the file retrieval also depends on the minimum amount
of removal of circumferential dentine.
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Terauchi File Retrieval Kit
It consists of FRK-T(trephine bur), GGB3(modified gates glidden bur), FRK-S(straight ultrasonic tip), FRK-
6(spoon shaped ultrasonic tip), FRK-12, teraushi loops, microexplorer, gutta percha remover[18].

Modified gates glidden burs are used to get a straight line access for better visibility and working. Trephine burs
help in removing the dentine around the coronal 1 to2mm of separated file. The FRK-S and FRK-6, FRK-12 are
ultrasonic tips used to remove the cirumferential dentine. Loupes are used to remove longer separated files. Longer
separated files cannot pop out of the canal with the ultrasonic energy alone, so they are removed using loops after
loosening it within the canal[18].

Instrument Retrieval System (Irs Kit)

It consists of core drills and instrument retrieval kit. The core drills help in removing the circumferential dentine and
loosen up the separated file. They are hand operated tube like drills with a cutting tip and a handle. They are used in
clockwise motion.

The main element in this is the microtube and screw wedge. The microtube is carefully placed over the separated
file and the screw wedge is tightened in counter clockwise direction. When the tube and screw wedge is tightened
the separated file get entangled in between and it can be easily removed from the canal.

Masserann Kit

The kit consists of a series of trephining drills and 2 sizes of tubular extractors (1.2mm,1.5mm). A space is created
around the coronal 2mm of the separated instrument. Extractor tube passes over it and extractor plunger is screwed
down locking the object[19, 20,21].

Endo Extractor Kit (Brasseler)
Includes 4 sizes of trephine burs. Cyanoacrylate adhesive is used to bond hollow tube to separated file. Time
required to set 5min to 10 min.

Ultrasonics In Endodontics

Ultrasonics play a major role in removal of separated files. Ultrasonics help in removing the circumferential dentine
around the file and help in loosening it. The use of ultrasonic should be done under an operative microscope to
improve the quality of work. Using coolant like water under ultrasonic procedures can reduce visibility and might
result in excessive cutting of the dentin. The ultrasonic should be used in an intermittent manner to reduce the heat
produced within the canal. Studies have shown that using ultrasonics for longer intervals result in heat production
which can cause damage to the periodontal ligament as well as result in bone resorption[22].

There are various types of ultrasonic tips available for the removal of separated instruments. The thinner the tips the
lesser the dentine removed from the canal walls. Every file separated in the canal has an inner and outer surface.
Always the inner surface should be activated with ultrasonics as it pushes the file outwards. While on the other hand,
activating the ultrasonic tip at the outer surface pushes the separated file further into the canal. The inward and
outward surfaces should be noted with the help of x-rays and cbct before using ultrasonics.

The anatomy of the tooth should be noted before using ultrasonics. The position of the file and the curvatures of the
root should be well observed[23]. The danger zones ie. the thin zones of dentine should be carefully treated with
ultrasonics as it can result in perforations or thin walls .

Conclusion:-

Although a lot of techniques[24-30] and retrieval kits are out in the market a lot of practice and experience is
required to master the skill of retrieval of instruments. The retrieval of the instrument should be done with minimal
dentine removal. Preserving the dentine is the most important thing as it determines the longevity of the tooth.
Perforations or thinned walls can reduce the longevity of teeth. Simply discarding all instruments after the
completion of each endodontic case will reduce breakage, lost clinical time and upsets.
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