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A b s t r ac t
Incisal fracture of the teeth of the anterior segment of the jaw is a relatively more popular form of dental trauma. Various treatment modus
operandi for complicated crown fractures are put forward depending on the severity of the fracture in addition to soft tissue damage. The
trauma to the teeth can be contemplated as a concern to public health. The amplified occurrence of fracture of anterior tooth necessitates a
most cautious approach for the treatment of the same. During the biomechanical preparation of the root canal, there is always a possibility for
the instrument to break in the canal itself. It causes a metallic obstruction of the canal which hinders further cleaning and shaping. Our primary
goal in these instances should be an attempt for retrieval of the broken instrument and in case it is not possible bypass should be sought. The
broken instrument in the canal not only creates anxiety for the clinician but also causes discomfort in the form of pain to the patient. In order
to understand the numerous factors leading to the fracture of the instrument, a substantial amount of research has been done to minimize
its occurrence. Several methods and techniques are available for the retrieval of the separated instruments from the root canal. The present
article portrays the victorious removal of a broken instrument from the root canal of a maxillary central incisor using an H file followed by the
management of Ellis 3 fracture in children.
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Introduction
In standard endodontic practice, a clinician may bump into various
procedural errors and complications which may alter the course
of treatment at more than one stage.1 Out of the many procedural
mishaps, fracture of the instrument inside the root canals is
one of them. “Broken Instrument” in any root canal is popularly
depicted as a separated file, but the term is also implied on other
instruments as well including GG drill, lentulo spiral, spreaders, or
even a silverpoint. These could be of carbon steel, stainless steel,
or nickel–titanium.2 The prevalence of these mishaps could range
from 2–6% of the cases.3 The portion of the instrument separated
hinders the access to the root canal; therefore, obstructing the
cleaning and shaping procedure apical to the level of separation.
This is significant not only in a vital tooth but in a tooth that is
nonvital and is concomitant with periapical pathos as it influences
the absolute conclusion of the endodontic therapy. Thus, an effort
to bypass or retrieve the instrument is ought to be done before
leaving and obturating to the point of separation of the instrument.
Other procedures including orthograde retrieval are often sought.
But it has been seen that this process is difficult, time-consuming,
and the success rate ranges from 55–79%.3
The root canal preparation is the stage where most of the
endodontic mishaps occur; hence, the potential for instrument
breakage is always present. There are only three possible
aftermaths on which the clinician can stumble upon while treating
these types of cases including retrieval, bypassing and sealing the
fragment within the root canal, and true blockage. Removal of the
broken fragment is easy if it is located in the vertical segment of the
canal.4 But if it is present in the area where the canal is curved, and
the coronal aspect can still be visualized and accessed, then there
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is a 50–50 chance that the removal may or may not be possible.
If the broken fragment is apical to the curvature without proper
access and visualization, then nonsurgical techniques for removal
usually are not applied. Conventionally, retrieving broken
instruments presented daunting challenges. There has been an
evolution in the techniques over time for the retrieval but are
not as effective as for the limited vision and/or restricted space.
The present case report shows the efficacious retrieval of a
separated file in the apical third of the root canal of a right maxillary
incisor using an H file followed by the management of Ellis class
3 fracture of anterior teeth. Parental consent was obtained before
the commencement of treatment.

Case Description
An 11-year-old male patient reported in the postgraduate clinic of
the Department of Pediatric and Preventive Dentistry of our institute
with a chief complaint of pain in the upper front region of the mouth
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for 3–4 months. The patient gave a history of root canal treatment
in maxillary anterior teeth at a private clinic 1 year back. The patient
started experiencing pain in the same tooth for 3–4 months. On
clinical examination, it was revealed that there is the presence of
Ellis class 3 fracture with 11 and 21, discoloration and tenderness
on percussion were also present concerning both the teeth (Fig. 1).
No swelling was associated with the involved tooth. The
gingival tissue surrounding the tooth appeared inflamed, but the
pocket depths were found to be within the normal limits. Pulp
sensitivity tests (EPT and cold test) were performed on teeth 11 and
21 that revealed that both the teeth were nonvital. A periapical
radiograph was taken concerning teeth 11 and 21, which showed
a broken instrument inside the root canal of tooth 11 along with
incomplete root canal treatment with both teeth (Fig. 2).
The treatment plan was laid out in the manner of root canal
retreatment followed by placement of polycarbonate crown. The
patient was informed about the treatment plan. Local anesthesia,
2% lignocaine with epinephrine, was given at the desired site.
The access opening was enlarged. After the local anesthesia was
given, isolation with the help of a rubber dam was done to gain
access to the pulp chamber. Reopening of the access cavity was
done by enlarging to gain straight-line access to the tooth and no.
10 K (Mani, Inc., Japan) files were inserted inside the canals of both
teeth. Once the straight-line access was achieved, a try to bypass the
separated instrument was done using no. 8, 10, and 15 K (Mani, Inc.,
Japan) files along with the use of 17% ethylenediaminetetraacetic
acid (EDTA) followed by copious irrigation with normal saline and
hydrogen peroxide (Fig. 3).
After bypassing the instrument, H files were inserted into the
canals along the walls of the canals. The instrument was engaged
gently and with the help of push and pull motion and the separated
instrument was retrieved from the root canal. The separated
instrument was recovered from the canal (Fig. 4).
A radiograph was then taken to confirm the removal of the
separated instrument from the canal space (Fig. 5).
After retrieval of the instrument, working lengths were
estimated in both teeth, and confirmation was done with the help
of a periapical radiograph. The step-back technique using 2%
sodium hypochlorite and 17% EDTA was done to complete the
biomechanical preparation of the canals. Dressings of calcium
hydroxide were given as interappointment dressings in both

teeth three-four times for 2–3 weeks. The technique of cold lateral
condensation was applied for the obturation of both the teeth using
AH Plus sealer (Dentsply, Caulk) and gutta-percha once the teeth
became asymptomatic (Fig. 6).
The restorative resin was used as a permanent restorative material.
A recall visit was made after 1 month to evaluate the periapical healing
and after which, polycarbonate crowns were placed. At 1 month
recall visit, tooth preparation was done followed by placement of
the polycarbonate crowns to restore the healthy smile of the patient.
Postoperative instructions were given to the patient and again a recall
visit after 1 month was planned (Figs 7 and 8).
After prosthodontic rehabilitation of both teeth, the patient was
again recalled for follow-up after 1 month for evaluation (Fig. 9).

Fig. 1: Intraoral clinical photograph showing Ellis class 3 fracture with
both upper central incisors

Fig. 3: A intraoperative radiograph showing bypass of the separated
instrument and negotiated root canals of both the central incisors

Discussion
One of the most occurring mishaps is the fracture of endodontic
instruments within the root canal. Various objects, namely, nails,
pencil leads, toothpicks, tomato seeds, hat pins, needles, pins, and
other metallic objects, as listed by Chenail and Teplitsky in their
study in 1987 have been reported to break which ultimately gets

Fig. 2: Preoperative periapical radiograph showing Ellis class 3 fracture
with both central incisors and a separated instrument in maxillary right
central incisor
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lodged in root canals.5 The retrieval of these above-mentioned
foreign objects is quite difficult and only a success rate of 55–79%
has been reported.6 Various techniques have been labeled to
retrieve broken instruments or objects within the root canals.
The advantage of using an H file for instrument retrieval includes
a considerably smaller amount of harm to radicular dentin along
with being comfortable for the operator.7 However, for successful
removal of such obstructions, many factors come into play such
as the position of the instrument about the canal curvature, depth
of the canal, and the type of fractured instrument.8 If the position
of the fractured fragment is more apically then, the potential for
root perforation increases, and the chances for fracture of the root
after removal of the instrument decreases. Straight-line access is
crucial for successful retrieval of the separated instrument in the
canal, but conservation of tooth structure is of utmost importance
to the tooth’s resistance to fracture.
In this case, the operator took a good periapical radiograph
to ascertain the separated instrument, its location and to evaluate
its surgical or nonsurgical retrieval. The radiograph revealed
the presence of a separated endodontic file as a foreign object.
The procedure was done with the use of a simple H file along
with hydrogen peroxide. Hydrogen peroxide was used to create
effervescence which indirectly loosens the separated foreign object

in the root canal. Proper access cavity helped to gain straight-line
access which is one of the important factors to bypass and to
retrieve the separated instrument. Also, copious irrigation plays an
important role to remove debris from the root canal which helps
to loosen the separated instrument.
In the present case, the placement of calcium hydroxide
inside the root canal has caused the healing of a periapical lesion
nonsurgically. This outcome is in line with the other studies
which claimed that packing calcium hydroxide inside the root
canal successfully heals large periapical lesions.9,10 The precise
mechanism of action of calcium hydroxide is still dicey. Ghose et al.
has encouraged the fact that direct contact between the calcium
hydroxide and the periapical tissue was essential for osseoinductive
reasons.11 The conservative treatment of periapical lesions could
be accomplished as of the following aspects: (1) How the intracanal
microbiota is affected by the biomechanical preparation, (2)
Effect of calcium hydroxide due to the alkalinity, and (3) How the
bone repair is affected by calcium hydroxide.10 The benefits of
calcium hydroxide include anti-inflammatory action through its
hygroscopic properties, such as forming calciumproteinate bridges
and inhibiting the phospholipase, the neutralization of acidic
products, activation of alkaline phosphatase, and antibacterial
action.12 After complete endodontic treatment, polycarbonate

Figs 4A and B: The separated instrument recovered from the canal

Fig. 5: A radiograph showing the removal of the separated instrument
from the canal
20

Fig. 6: A radiograph showing obturation of both the maxillary central
incisor
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Fig. 7: Placement of the polycarbonate crowns

Fig. 9: Intraoral clinical photograph at 1 month follow-up

Following guidelines have been laid out to minimize the risk of
fracture in any clinical practice:
•
•

•
•
•
•
Fig. 8: Intraoral postoperative clinical photograph

crowns were selected for prosthodontic rehabilitation of both
the teeth considering the age and aesthetic look of the patient to
restore a healthy smile.

Clinical Significance of Broken Instrument Retrieval
Breakage of an endodontic instrument during the procedure of
root canal treatment hampers further cleaning and shaping of the
root canals. This inability of the clinician to further clean and shape
the root canal system effectively can adversely affect the outcome
of the treatment. The prognosis of the tooth is dependent upon
the stage of canal preparation at which the instrument has been
separated. Breakage of the instrument at the apical end, at later
stages of treatment when a substantial amount of debridement
and disinfection of the canal has been achieved, has an excellent
prognosis.13 Breakage of the instrument short of working length,
at an early stage of the treatment, will adversely affect the
treatment prognosis, it can be stated due to the fact that in such
cases it is difficult to conclude the true degree of debridement and
disinfection of the root canal system. Prognosis will worsen if there
any periapical pathology is present.14 For that reason, it becomes
crucial in such cases to bypass or retrieve the separated instrument
without doing any further harm to the tooth structure.13–15

•

Ensuring straight-line access, good finger rests; creating a glide
path and patency.
Using a crown-down shaping technique with stiffer, larger, and
stronger files (such as orifice shapers) just in order to create
coronal shape before using the narrower, more frail instruments
in the apical regions.
Using a light touch and retract (pecking) motion instead of
pushing the instrument hard into the canal.
Rapid jerking movements of the instruments should be avoided;
make sure no clicking occurs.
If the files are used in very narrow and curved canals, the files
used should be replaced immediately.
Magnification tools should be used to examine files regularly
during use.
Keep the instruments moving in a chamber flooded with sodium
hypochlorite. New techniques and new instruments should
always be combined with more practice.

C o n c lu s i o n
Within the conditions of the current case report, the following can
be concluded:
As we all know that “Prevention is better than cure,” preventing
the instrument to break is the ultimate strategy to avoid any kind of
stress and anxiety. But in case any separation occurs, safe retrieval or
bypassing should be tried out. This case report attempts to address
and report that conventional techniques must be tried to remove the
separated instrument before jumping to an advanced technique. No
matter which technique is employed, careful examination before the
endodontic, thorough observation of the preoperative radiograph,
and a straight-line access to the foreign object inside the root canal
helps in successful retrieval of that object.
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