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ABSTRACT

Endodontic instrument fracture constitutes one of the complications of endodontic treatment, as their removal is
difficult and time-consuming, and requires the use of specialist armamentarium. Even though its incidence does
not seem high, it still poses a significant risk and is related with much worse prognosis in cases in which apical
pathology is present The presence of the instrument itself does not lead a failure in treatment in each cases, but if
the fragment blocks proper chemomechanical preparation of the canal, the microbiological aim of the treatment
cannot be achieved, and complications may ensue. A variety of methods have been described for removing the
fractured fragments, such as ultrasonic devices, tube-shaped devices, or lasers. If none of the approaches is feasible,
the clinician may decide to perform endodontic surgery, e.g. apicoectomy or root amputation, or choose a watchful
waiting approach. The following paper discusses a few clinical cases in which different therapeutic methods, which
seemed most appropriate in a given clinical situation, were used.
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STRESZCZENIE

Ztamanie narzedzia stanowi jedno z istotnych powiktan w leczeniu endodontycznym, a usuniecie ztamanego frag-
mentu zwykle nastrecza trudnosci i wymaga czasu oraz specjalistycznego instrumentarium. Mimo ze do powikfania
tego nie dochodzi czesto, wigze sie ono z wiekszym ryzykiem niepowodzenia i gorszym rokowaniem, szczegélnie
w przypadkach zebdw, przy ktérych obserwuje sie przewlekty stan zapalny w tkankach przyzebia okotowierzchot-
kowego. Sama obecnos$¢ ztamanego narzedzia nie Swiadczy bezwzglednie o niepowodzeniu leczenia, jednak, jesli
pekniety fragment uniemozliwia chemomechaniczne opracowanie systemu kanatowego w odpowiedni sposéb, cel
terapii moze nie zostac osiggniety. W pismiennictwie opisano rézne sposoby usuwania ztamanych instrumentéw, za
pomoca m. in. koncéwek ultradzwiekowych, laserowych czy z zastosowaniem igiet. Jesli zadna z metod nie powie-
dzie sie, lekarz wykonujacy zabieg moze wykonac¢ zabieg chirurgiczny (resekcje wierzchotka korzenia, radektomie)
lub podja¢ decyzje o obserwacji i okresowej kontroli. W pracy opisano dwa przypadki, w ktérych wykorzystano
rézne metody usuwania ztamanych narzedzi, oraz przeglad piSmiennictwa dotyczacy tego powiktania.

Stowa kluczowe: endodoncja, opracowanie kanatu korzeniowego — powiktania, narzedzia stomatologiczne.

Introduction

Endodontic instrument fracture constitutes one
of the most common complications during endo-
dontic treatment. According to retrospective stu-
dies based on radiographic analysis it has been
estimated that instruments fracture in root canals
in approximately 2% of all cases [1]. Rotary instru-
ments fracture more frequently than hand instru-
ments. Instruments used for root canal prepara-
tion fracture or become deformed if they are used

with force exceeding their stability which is lowest
at their thin tip. The risk of fatigue fracture occur-
ring due to constant rotary movement of the in-
strument is particularly high in curved canals [2].
Removing fractured instrument fragments is dif-
ficult and time-consuming; it also requires the use
of specialist armamentarium. Instrument fracture
is a failure in treatment not due to the presence
of the instrument in the canal per se but becau-
se the fragment blocks proper chemomechanical
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preparation of the canal. In such cases proper mi-
crobiological cleanliness of the root canal cannot
be achieved [3].

Success in treatment in cases of attempted bro-
ken instrument fragment removal depends on the
type of the instrument, its length, diameter, loca-
tion, as well as the diameter, curvature of the ca-
nal and the degree to which the instrument is lod-
ged within the root canal. The stage of preparation
during which the fracture occurs is also impor-
tant. According to research, success rate in cases
of removing the instrument from a straight canal is
much higher than from curved root canals (in cases
in which the fractured fragment is located below
the curvature) [4].

Various methods of removing foreign bodies
left in root canals by dental professionals have
been described. The following paper discusses a
few clinical cases in which different therapeutic
methods, which seemed most appropriate in a gi-
ven clinical situation, were used [5].

Case 1

A 37-year-old male patient reported to the Depart-
ment for comprehensive dental treatment inclu-
ding conservative, prosthodontic and surgical tre-
atment. The patient was referred to a panoramic
x-ray. The radiograph revealed underfilled root ca-
nals and a broken instrument fragment (Figure 1).

mnl

Figure 1. Preoperative radiograph of the tooth 24. Note
underfilled canals and fractured instrument fragment in
the canal (arrow)

Rycina 1. Zdjecie rtg zeba 24. Prosze zwrdci¢ uwage na nie-
dopetnienie kanatéw korzeniowych i ztamane narzedzie
(strzatka)
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The diagnosis was confirmed after taking a peria-
pical radiograph. In the first stage obturating ma-
terial was removed from the canal with the use of
rotary instruments and gutta-percha solvent (Eu-
kaliptol, Cerkamed). Root canals were thoroughly
irrigated with 2% sodium hypochlorite. The fractu-
red instrument fragment was visualised with the
aid of dental operating microscope in the buccal
canal. The fractured fragment was removed using
the ultrasonic tool — Endo-chuck - with stainless
steel K-file mounted on it. Endo-chuck was used to
remove dentin surrounding the instrument, which
led to the loosening of the fragment and its remo-
val during copious 2% sodium hypochlorite irri-
gation. The canals were prepared to full working
length (WL) and a control radiograph with instru-
ments was taken. Calcium hydroxide dressing was
put in the canals and the tooth was temporarily
restored with glass-ionomer cement. The canals
were obturated during the next appointment with
gutta-percha points and AH-Plus sealer using late-
ral condensation technique (Figure 2).

Figure 2. Post-operative radiograph of the tooth 24 ta-
ken after root canal obturation

Rycina 2. Zdjecie rtg zeba 24 po wypetnieniu kanatéw ko-
rzeniowych

Case 2

23-year-old male patient reported to continue en-
dodontic treatment of the tooth 26 begun at ano-
ther dental office and to have the fractured instru-
ment removed. The instrument was located in the
palatal root canal and had been left there during
earlier endodontic treatment attempt. The radio-
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graphs revealed that the fractured instrument was
located approximately 3 mm from the radiogra-
phical apex of the palatal root canal (Figure 3). At-
tempts were made to remove the fractured instru-
ment fragment. At the beginning the orifice of the
root canal was widely prepared using Gates-Glid-
den burs #4 and #5. The fractured instrument frag-

Figure 3. Preoperative radiograph of the tooth 16 — frac-
tured instrument fragment visible in the palatal root

Rycina 3. Zdjecie rtg zeba 16 — fragment ztamanego na-
rzedzia widoczny w kanale podniebiennym

-

Figure 4. Radiograph of the tooth 16 after successful
removal of the fractured instrument fragment from the
palatal root canal

Rycina 4. Zdjecie rtg zeba 16 po usunieciu fragmentu zta-
manego instrumentu z kanatu podniebiennego

ment was then visualised under operating micro-
scope. Dentin surrounding the fractured fragment
was removed up to the depth of 2mm with the use
of ultrasonic Endo-chuck tool with SS K-file moun-
ted on it, thanks to which a slight mobility of the
tool was achieved. During the procedure the ca-
nal was irrigated with 2% sodium hypochlorite. In-
jection needle (size 6) with aspirated dual cement
(Elite Maxcem, Kerr) was then placed on the expo-
sed end of the fractured instrument. After the ce-
ment had begun to set, the needle was carefully
removed with the instrument in it. The removal of
the instrument was confirmed with a control ra-
diograph (Figure 4). Root canals were then finally
prepared chemomechanically and obturated with
gutta-percha and AH-Plus sealer using lateral con-
densation technique.

Discussion

Endodontic instrument separation remains an
important issue in daily clinical practice. Even
though its incidence does not seem high, it still
poses a significant risk and is related with much
worse prognosis in cases in which apical patholo-
gy is present [4]. Also, the treatment is then much
more time- and cost-consuming for the patient.
Even though several approaches to this clinical is-
sue have been proposed in literature, there are,
basically, three ways of managing the problem: (1)
removal of the separated fragment during ortho-
grade endodontic treatment, (2) leaving the sepa-
rated fragment in place and “entombing” it, and
(3) removal of the separated fragment with the
use of endodontic surgery [6]. Each technique has
its advantages and disadvantages, and the degree
to which it is feasible and reasonable depends on
the variety of factors such as preoperative status,
root canal anatomy, and the location of the tooth
being treated.

A variety of methods have been described for
removing the fractured fragments, such as ultra-
sonic devices, tube-shaped devices, or lasers [7].
Success rate in the use of each techniques de-
pends primarily on the possibility of achieving
appropriate straight-line access to the fragment
of the root canal in which the fragment is loca-
ted. That is why each of the techniques, indepen-
dent of the tools used, is related with removing
radicular dentin. Depending on the amount of to-
oth structure that needs to be removed, the tooth
may become structurally less stable and research
studies seem to indicate that teeth in which a lot
of dentin is removed, are more prone to root frac-
ture [8]. Such fractures, if located below the level
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of the bone, result in the tooth becoming non-
restorable. Therefore, several criteria have to be
met before the clinician undertakes the trial to re-
move an instrument: 1) the procedure has to be
performed in magnification, and 2) the clinician
needs to use instruments in such matter that they
cut dentin peripherally to the location of furca-
tion, or cut dentin in such area in which dentin
thickness is the highest. In order to be successful
at achieving this aim, 3D radiographic assessment
may be of highest importance [9]. The second
way of manging the problem is “entombing” the
instrument within the root canal. Another widely
accepted technique is to by-pass the instrument
with a precurved small instrument (e.g. size 6, 8,
or 10 SS K-file, C-pilots, D-finders) in order to rega-
in patency. After patency is achieved and working
length is established, preparation of the root ca-
nal space is achieved. In such cases copious irriga-
tion is mandatory. There is no agreement regar-
ding the method of root canal preparation (hand
of engine-driven) but hand instrumentation pro-
vides the highest degree of control over the in-
strument and the process. If, however, one deci-
des to use engine-driven files, those of max. 4%
taper should be used. Success in this approach is
based on the belief that there is no possibility for
bacteria to gain access to nutrients if the root ca-
nal space is appropriately sealed [4].

Eventually, if none of the previous approaches
is possible, the clinician may decide to perform en-
dodontic surgery, e.g. apicoectomy or root ampu-
tation [10]. However, this approach is the most in-
vasive one of all the previously mentioned. It has
regained some of its importance with the advent
of wider availability of magnifying devices, and
bioceramic materials. Even tough long-term stabi-
lity seems not to be influenced by the loss of even
large apical fragments of the root, the use of such
approach may not be feasible in all cases due to
anatomical factors such as e.g. proximity to im-
portant anatomical structures — maxillary sinus (in
maxillary molars), inferior alveolar nerve (in mandi-
bular molars), mental nerve (in mandibular premo-
lars), nasal cavity (upper anterior teeth). Also, this
technique requires high degree of manual dexteri-
ty and is the most traumatic [11, 12].

Conclusions

In conclusion, success in removing fractured in-
struments from root canals depends on numero-
us factors. There are several methods of removing
fractured instruments left in the canal and choice
should be appropriate for a given clinical situation.

The basic aim is the removal of the instrument
from the canal and chemomechanical preparation
of the root canal to full working length. There are,
however, some situations in which attempting to
remove fractured instrument fragment may even
lead to the necessity of extraction. In such cases
the possibility of leaving the fractured instrument
fragment in canal should be considered, and the
risk-cost ratio should be assessed carefully. The pa-
tient should then be fully informed and advised to
check the state of the tooth radiographically perio-
dically in the long term.
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