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ABSTRACT

Background: Instrument separation during endodontic treatment is a common complication that can hinder the
cleaning and shaping of root canals, potentially affecting the treatment outcome. Properly managing separated
instruments is crucial to ensure the long-term success of the endodontic procedure. Methods: This case series presents
various clinical scenarios involving separated instruments in molar canals. Techniques employed included retrieval
using ultrasonic tips and bypassing using K-files, depending on the instrument's location, size, and the canal's anatomy.
Each case was evaluated based on the feasibility of instrument retrieval and the potential risks associated with each
approach. Results: In cases where retrieval was feasible, ultrasonic tips under magnification successfully removed the
separated instruments, allowing for complete canal cleaning and obturation. For cases where retrieval posed high risks,
bypassing techniques were used to navigate around the separated instruments, enabling continued canal preparation.
Both approaches resulted in well-obturated canals, confirmed by post-operative radiographs, and the patients reported
no symptoms during follow-up. Conclusion: This case series demonstrates that both retrieval and bypassing
techniques can effectively manage separated instruments in endodontic treatment. The choice of method should be
guided by the specific clinical scenario, instrument position, and potential risks. Advanced endodontic tools and
meticulous technique are essential for successful outcomes. Future research should focus on long-term success rates

and the development of new technologies to further improve the management of separated instruments.

INTRODUCTION

Endodontic instrument separation is one of the most difficult
challenges in endodontic therapy and results in adverse
consequences if not addressed properly. When instruments
are separated, they can hinder access to the canal, during
cleaning and shaping of canals which are significant in
avoiding reinfection and attaining effective treatment
outcomes.' The extent of instrument separation varies
between 0.4% to 5%, depending on several factors, such as
the type of instruments utilized, the difficulty of the apical
third orifices, and the expertise of the practitioner.” The
management of separated instruments involves either
removal, passage around, or, at times, the instrument can be
left within the canal and the canal is sealed because if
removed it will cause undue risk to the tooth structure
because of extra cutting.’

Complete removal of separated instruments is more
recommended because the canal can then be well cleaned
and shaped to minimize the load of the microbes hence
improving its chances of a positive outcome.’ Retrievable
methods include the use of ultrasonic tips, micro-trephine
burs and other endodontic instruments meant to engage and
remove fractured instrument from the canal.’ However,
retrieval depends on the location of the separated instrument
inside the canal, the extent of the curvature of the canal and
size of the fragment.’ It is more dangerous where the
instrument is embedded in canal, as this exposes the
possibility of perforation or further breaking of the
instruments during the process.’

Bypassing can be done by placing smaller instrument to form
a glide path around the fragment so that cleaning, shaping
and obturation of the canal can continue.’ This approach is
helpful, especially when direct removal could damage the
walls of the canal or when the instrument is stuck in the apical
third in a curved or narrowed part of the canal.’ Bypassing is
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usually time-consuming as the surgeon has to carefully create
a smooth path around the obstruction to avoid pushing or
piercing through the canal.”

The clinical outcomes of managing separated instruments are
dependent strongly on the success of the chosen technique.
Research conducted on the outcome of cases that underwent
successful retrieval shows that the cases have a higher overall
success compared with cases where the instrument is
bypassed over or left inside." However, bypass can still be
effective to provide a satisfactory result if the remaining canal
space can be adequately cleaned and sealed.”The survival of
teeth with separated instruments also depends on the
presence of pre-operative periapical lesions, with success
rates being significantly lower for teeth with pre-existing
apicallesions.”

In the case of bypassing, the quality of the subsequent
obturation should be excellent to offset the possibility of the
separated instrument acting as a potential source of infection
if it is not thoroughly sealed off."* Procedures like Lateral
condensation or warm vertical compaction of gutta-percha
for obtaining a compact and tight surface can be used
frequently.”® Nonetheless, in post-endodontic restoration, the
significance cannot be downplayed since it helps to address
the issue of coronal leakage, and therefore the failure of the
endodontic treatment. ™

This case series intends to describe and discuss different
clinical situations associated with the treatment planning of
separated instruments in endodontic therapy. The cases will
show the need for flexibility and versatility in endodontics
and also stress on the importance of utilizing more
sophisticated equipment and accurate approaches towards
handling the instrument separation. These cases underscore
the importance of assessing each clinical case to decide on
the best course of action to maintain the tooth and achieve the
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best outcomes for the patient."”

Case Series
Casel:
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Figure 1:Photographic Representation Of Case 1

A patient had intermittent pain in lower molar (36); while
attempting to bypass a ledge during Re-RCT a #10 K-file got
separated. The radiograph showed separation at the junction
of middle and apical third in the MB canal. The recovery of the
instrument was very difficult due to the depth at which
instrument got separated. Several attempts were made to
create a glide path but failed so ultrasonic tips under the
operating microscope were used to vibrate the instrument
and cut the surrounding dentin which lead to instrument
retrieval during irrigation. Subsequently, the canals were
prepared and then obturated with gutta-percha.The tooth was
restored. Thus, this case shows that it is useful to try for direct
retrieval when a separated instrument cannot be bypassed
and presents more risk of another instrument separation.
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Figure 2: Photographic Representation Of Case 2

A patient came with complaint of pain in a previously initiated
pulpectomy in maxillary molar (17) with a separated file in the
mesiobuccal (MB) canal based on radiographic findings. The
ultrasonic tips under the operation microscope helped in
removal, the WL was reallocated for appropriate cleaning and
instrumentation. Following which master apical cone were
selected, and the obturation was done to achieve a fluid-tight
seal.The radiographs taken after procedure and on follow ups
revealed no sign of apical pathology and the patient had no
complaint of pain. This case highlights the usefulness of
ultrasonic tips in cases of separated files and stresses correct
management and re-negotiation of the working length for
successful root endodontic treatment, thereby presenting a
realistic scenario of advanced techniques like use of
ultrasonic tips for complex endodontic procedures.
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Figure 3:Photographic Representation Of Case 3
|

This case involved a patient who had complaint regarding
mandibular molar (38) because of a fractured rotary
instrument in the mesio-buccal (MB) canal. It proved
challenging to retrieve the 3 mm fragment due to its location
and the curvature of the canal. Initial efforts were made to
bypass the instrument and these proved to be futile hence it
was bypassed with K-files and then retrieved using H-files in
braiding technique to continue with the cleaning and shaping.
It was therefore easy to determine the working length and
prepare the canal in the acquired working length.
Appropriate master apical cones were selected based on the
anatomy of the canals after the reshaping. The canals were
then sealed using gutta-percha, the material offered enough
calibration which was evidenced by post-operative
radiographic images. The patient had no complaints when
followed up, so having taken the treatment into consideration
one could conclude that it was effective. This case
demonstrates the typical process of employing bypass
techniques in endodontic treatment of fractured instruments
as an intervention when direct removal of an instrument is
impossible in order to effectively align and clean the root
canal and retain the tooth.
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Figure 4: Photographic Representation Of Case 4

The present case showcases a separated instrument in a
molar with varied anatomy in the P2 canal. The approach for
bypass was made by creating a head space with a greater
number K-file #30 after which #8 K-file was used to negotiate
the working length and once confirmed with apex locator the
file sequence was followed till #15 k- file, then while further
shaping canals by using rotary files the separated instrument
got engaged in the rotary file which when used anticlockwise
retrieved the instrument out of the canal. Master apical cones
were then selected to better fit the changed canal anatomy to
greatly limit the access of microbes in the canals. The
restoration post endodontic treatment was done which aimed
at reinforcement of the structure of the tooth. The post-
operative radiographs were taken to confirm that the canals
were filled properly and the patient had no pain or tenderness
on follow-ups. This case demonstrates that the instrument
bypass can adequately manage the separated files and
maintain treatment effectiveness while maintaining the
integrity of the teeth.
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Figure 5:Photographic Representation Of Case 5

A patient had a 5 mm separated rotary instrument in the MB
canal of mandibular molar (36) that was seen during
radiographic examination. To treat this case, head space was
created around the fragment using larger number K-file (#25)
after which rotary files were used in counterclockwise motion
to dis-engage the fragment then glide path was worked
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around the separated file using smaller number K-files in
sequence till #20.This approach was helpful in the removal of
the fragment which came out during irrigation without extra
cutting of canal walls. After retrieval, the working length was
confirmed and master cones were selected and seated in the
canal. Then canals were obturated and post treatment
radiographs were taken which computes to no further
evidence of infection in the apical area. As shown in this case,
it is helpful to gain a head space for bypassing and
negotiating the working length beyond the extent of the
instrument separation till apex of root with an aim of
delivering a successful procedure while maintaining the
structural integrity of the tooth.
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Figure 6: Photographic Representation Of Case 6

In this previously initiated case, the patient came with
complication in a maxillary molar (16). The instrument
separation was seen in the MB canal and in this case,
perforation in the furcation area was also present which was
observed during clinical and radiographical examination.
The difficult situation was managed by cautiously removing
the obstructing instrument by using ultrasonic tips to vibrate
the instrument which would dis-engage it and cut as minimal
dentin as possible to create space around the separated
instrument without further hampering the structural integrity
of the tooth as the tooth was already in compromised state.
Copious irrigation was done during which the instrument
came out of the canal. Thereafter, working length assessment
was done. On the completion of the retrieval process, the
canals were cleaned and shaped and the most appropriate
master apical cones were selected and obturation was done.
After obturation the perforation in the furcal area was sealed
using MTA on which GIC was placed and then standardised
bonding and restorative procedure with composite was
followed creating a satisfactory and tight compaction which
could be observed in the post-operative radiograph. The
enhanced the retention of the tooth and its ability to function.
Subsequent radiographic examination revealed adequate
obturation of the canal with no apparent pathology indicating
favorable prognosis. This particular case also demonstrates
that even when dealing with a convoluted scenario in
endodontics it is possible to manage the situation, maintain
the health of the tooth,and avoid having to extract it.

DISCUSSION

This case series describe the difficulties and management
approaches of separated instruments in molar canals while
stressing the importance of advanced endodontic
procedures when attempting to resolve the problem. All the
cases successfully illustrated the application of either
retrieval or bypassing methods depending on the particular
situation, like the location and size of the separated
instrument. In cases where retrieval was possible, ultrasonic
tips applied under visual control assisted in the exact
extraction of the instrument, which contributed to the
thorough shaping of the canal space as well as the application
of filling material.”® However, when retrieval entailed
considerable risk of complication, bypass had been used,
which meant that a glide path was made around the fragment
to allow canal preparation to continue.'’ This method helped
preserve the canal structure and offered a good seal during
the obturation process.

These cases demonstrate the versatility needed in

endodontic treatment and the importance for the clinician to
know several approaches to addressing a separated
instrument. A thorough and detailed treatment planning is of
great importance even so certain required changes can be
made during the procedure. Further research should
investigate the overall survival rates of teeth that received
endodontically treated teeth with bypassed instruments as
opposed to those where the instrument was removed, as well
as possible effects on periapical healing.'""* However, it can
be observed that the case management of these challenging
cases might get easier with the utilization of better
instruments and imaging technologies in endodontics.

One of the sources of bias in this study is the relatively small
sample size which may not capture many clinical conditions in
general practice. Further, in the study, the follow-up period
was short, so the impact on different long-term outcomes
could not be adequately evaluated. Subsequent studies
should involve more centres and longer duration of follow up
to give more details on the outcome of different management
approaches to separated instruments.'®

CONCLUSION

This case series exemplifies the difficulties and issues that are
inherent when dealing with separated instruments in
endodontics. Hence there is a need to engage in specifically
targeted practices, including retrieval and bypassing
techniques, in addressing instrument separation. The use of
the ultrasonic tips under the operating microscope was
successful when the fragment was retrievable, and the canal
was fully cleaned and shaped, which is essential in
endodontics. In those cases where access to the canal
presented a certain amount of danger, getting around the
separated instrument by establishing a glide path was indeed
a feasible option that kept both canal preparation and
obturation going without further damage to the tooth.

The study reveals the importance of clinicians being
resourceful and well-trained in various management
techniques, especially concerning separated instruments
and the use of advanced technologies in countering these
difficulties. Further studies must target the evaluation of the
effectiveness of various management approaches in the long-
term periods and the role of the micro-instruments left aside
in the periapical healing process. However, increased
knowledge in the field of endodontic instruments, diagnostic
methods and therapeutic strategies may also improve
outcomes and safety for the management of separated
instruments or parts. However, more extensive large-scale
studies with longer follow-up periods are required to set
specific recommendations and fine-tune therapy regimens
for separated instruments in endodontic management.
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