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Surgical removal of a fractured endodontic instrument
beyond periapex of maxillary lateral incisor
using a dental operating microscope: A case report
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Abstract

The introduction of rotary nickel-titanium (NiTi) instruments revolutionized endodontics, enhancing root
canal treatment through greater flexibility and procedural efficiency. However, NiTi instruments carry
a higher risk of fracture compared to stainless steel files. Instrument separation within the canal can
complicate endodontic therapy and may adversely affect prognosis if untreated spaces remain. This
case report describes the surgical retrieval of a fractured endodontic instrument extending beyond the
apical foramen in a 52-year-old female patient. Under magnification and using precise techniques, the
instrument was successfully removed, followed by a one-year follow-up that revealed complete healing.
Advanced technologies like operating microscopes, CBCT, and regenerative materials such as platelet-rich
fibrin (PRF) significantly improve outcomes by enhancing precision and supporting healing. Despite the
potential challenges posed by instrument fractures, successful outcomes can be achieved with meticulous
diagnosis, planning, and the use of modern techniques. This case highlights the importance of integrating
advanced tools in endodontic practice to optimize treatment results.
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AHHOTaAUMUA

BeeneHue Bpawaowmxcs HUKenb-TntaHoBbIX (NiTi) MHCTPYMEHTOB NPOM3BENO PEBOIOLMIO B 3HOOA0HTUN,
YNYyYLIMB NIe4eHne KOPHEBLIX KaHanoB 6narogaps 6onbLuen rmékocTn n adpdekTMBHOCTM Npouenyp. OaHako
nHCTpyMeHThl NiTi umetoT 6051ee BbICOKUI PUCK MOSIOMKM MO CPABHEHWUIO C MHCTPYMEHTAMU U3 HEPXKaBEK-
wen ctann. CnoMaHHblE MHCTPYMEHTBI B KaHane MOryT YC/IOXHUTbL SHA0AOHTUYECKOE JIEYEHNE N HEraTUB-
HO Cka3aTbCs Ha MPOrHOo3e, ecnvM OCTaHYTCA HeoOpabOoTaHHbIE y4acTKn. B 4aHHOM KAMHMYECKOM cryyae
OMUCBIBAETCS XMPYPrMyeckoe n3enedyeHne dparMmeHTa 9HAOLOHTUYECKONO MHCTPYMEHTA, BbICTYMAIOLLErO
3a npeenbl anukanbHOro OTBepCTUsl, y 52-neTHen naumeHTkn. C NCnonbL30BaHNEM YBEIMYEHUS U TOYHbIX
TEXHUK MHCTPYMEHT OblNl YCNELLHO yaaneH, YTo NOATBEPAMIOCH MOJIHBIM 32XUBEHNEM NMPU HABNIOOEHUN
yepead roa. CoBpeMEHHbIE TEXHOIOMMU, Takne Kak onepaunoHHbie Mukpockonsl, KJIKT u pereHepaTuBHbIe
maTepwanbl, Takue kak 6borataa Tpombountammn dubpunHosasa matpuua (PRF), 3HauMTenbHO yny4watoT pe-
3ynbTaThl, NOBbILIASA TOYHOCTb U NOAAEPXMBANA 3aXMUBNIEHME. HECMOTPS HA CIOXHOCTU, BbI3BaHHbIE MNONIOM-
KaMn MHCTPYMEHTOB, BO3MOXHO JOCTMXEHME YCMNELLUHbIX PE3Y/bTAaTOB NPU TWATENbHOM ANAarHOCTMKe, nna-
HUPOBAHUN 1 NCMOJIb3OBAHUN COBPEMEHHbLIX METOA0B. DTOT Cnyyal NOAYEPKUBAET BAXHOCTb UHTErpaLmum
nepenoBbIX TEXHONOIMI B 9HAOLOHTUYECKYIO MPAKTUKY A5 ONTUMM3ALLNN PE3YSIbTATOB JIEYEHUS.
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INTRODUCTION

The introduction of rotary nickel-titanium (NiTi) in-
strumentsin endodontics marked a significantadvance-
ment in root canal treatment by enhancing the efficien-
cy of cleaning and shaping procedures [1]. Because
of their superelastic characteristics, these incredibly
flexible tools are renowned for their ability to minimize
procedural errors like ledging and canal transportation
while encouraging more centered and rounder canal
preparations. However, despite their advantages, ro-
tary NiTi instruments are associated with a higher risk
of fracture than traditional stainless steel (SS) files. In-
strument fracture within the root canal system presents
a major challenge in endodontic therapy, often com-
plicating the treatment outcome. Several studies have
investigated the factors leading to instrument failure
after clinical use, and various strategies have been sug-
gested to decrease the instrument breakage risk [2; 3].

Between 0.5% and 5% of root canal procedures re-
sult in broken instrument, according to reports. It can
be detrimental to the prognosis of treatment if a frac-
tured tool prevents the canal from being effectively
cleaned beyond the obstruction [4; 5]. In many cases,
this can lead to the failure of root canal therapy, causing
significant anxiety for patients. Consequently, the op-
timal management of fractured root canal instruments
involves their removal [6].

Various methods and tools have been created to
facilitate the recovery of separated instruments. Even
with sophisticated methods, there are situations in
which it is not possible to recover the separated file.
When non-surgical removal techniques have failed,
leaving the fragment in the canal may be considered in
certain situations [7]. Itis important to note that aggres-
sive removal efforts may lead to excessive reduction
of the dentinal walls, potentially resulting in canal wall
perforation, which can further compromise the tooth’s
prognosis [8].

While it is uncommon for endodontic instruments to
fracture beyond the apical foramen, when this occurs,
the retained fragment, often harboring bacteria and
dentine debris, acts as a foreign object and may trig-
ger inflammation [8]. The fractured section is frequently
perceived by patients as a “broken needle”, which caus-
es psychological discomfort. Therefore, surgical inter-
vention is frequently necessary to remove the fragment,
especially when itis located beyond the apical foramen.
Before doing surgery, itis imperative to have a complete
awareness of the exact location, size, and connection
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of the broken instrument to the surrounding anatomical
structures and the root apex [9].

The purpose of this study is to describe a surgically
performed removal of a separated endodontic instru-
ment that extended partially beyond the apical foramen.

CASE REPORT

The major complaint of a 52-year-old female patient
who had been suffering from minor pain and periodic
discomfort in the upper left facial region for six months
was sent to the Department of Conservative Dentistry
and Endodontics. The patient had no relevant medical
history. However, her history of dental depicted that
root canal treatment had been performed on the left
upper lateral incisor one year ago, with temporary relief
achieved through anti-inflammatory medication.

A separate endodontic instrument was found in the
maxillary left lateral incisor after clinical and radio-
graphic evaluation. It was found in the apical third of the
root and extended into the periapical area beyond the
apical foramen and there was a widening of periodontal
ligament (Fig. 1, A). The fixed location of the instrument
was confirmed by the intraoral periapical radiograph.
With the patient’s informed consent, the choice to re-
move the instrument surgically was made.

Using 2% lignocaine and 1:80,000 adrenaline (Lignox,
Indoco Remedies, India) delivered via an infraorbital
block and a nasopalatine block, the surgery was per-
formed under local anesthetic. A finely constructed cre-
vicular incision was created, stretching from the distal
portion of the left maxillary canine to the mesial aspect
of the right maxillary central incisor. To enhance access,
areleasing incision was carefully extended into the ves-
tibule. The entire procedure was performed under the
magnification of a dental operating microscope, ensu-
ring precision and control throughout (Zeiss OPMI Pico).

At the root’s apex, a 5 mm bony window was made
through the buccal cortex (Fig. 1, B). Using mosquito
forceps, the detached tool was carefully visualized and
extracted. A radiograph taken after surgery verified that
the fractured segment had been fully removed. To pre-
ventinstrument displacement, a 3 mm portion of the root
end (Fig. 1, C), along with the endodontic instrument,
was excised as a single unit, confirmed by a periapical
radiograph (Fig. 1, D). Using a hot burnisher, the gutta-
percha at the apical end was burnished. After healing
and irrigating the surgery site with regular saline, 3-0
silk sutures were used to close it (Fig. 1, E). Following
surgery, the patient was given prescriptions for 0.12%
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chlorhexidine gluconate mouthwash three times a day
for seven days, 500 mg of amoxicillin every eight hours
for five days, and 600 mg of ibuprofen every eight hours
for three days. Seven days later, the patient was sup-
posed to have her sutures removed. When the patient
was seen again a month later, the periapical bone was
gradually regenerating, and there were no symptoms.
A permanent prosthesis was then fabricated. A one-
year recall revealed complete radiographic healing, and
the patient was asymptomatic (Fig. 1, F).

DISCUSSION

Periradicular disease is primarily caused by the pre-
sence of microorganisms in parts of the root canal sys-
tem that are either not treated enough or are not treated
at all, rather than endodontic procedural errors being the
direct cause of treatment failure. These mistakes some-
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times result in issues like ledge formation or instrument
fractures and are caused by things like inadequate un-
derstanding of root canal anatomy or inappropriate use
of mechanical instrumentation procedures [10].
Instrument separation typically occurs due to im-
proper handling, overuse, or excessive pressure ap-
plied to endodontic files, particularly in challenging ca-
ses involving curved or calcified canals. The clinical sig-
nificance of instrument separation has been extensively
studied. Crump and Natkin’s investigation into cases of
teeth with separated instruments revealed no statisti-
cally significant difference in failure rates between teeth
with or without separated instruments. However, con-
trasting findings from Frostell and Strindberg reported
a 14% higher failure rate in cases where instrument
separation occurred, emphasizing the impact this com-
plication can have on treatment outcomes [11; 12].

Fig. 1. Case report of the surgical retrieval of a fractured endodontic instrument extending beyond the apical
foramen in a 52-year-old female patient: A — radiograph showing separated endodontic instrument beyond
periapex; B — bony window created under Dental operating microscope; C - retrieved broken endodontic
instrument from root apex; D — immediate postoperative radiograph; E — immediate clinical picture showing flap
closure and suturing; F — 1-year follow-up radiograph

Puc. 1. KnuHunyeckunii cnydam xvpyprmyeckoro yaaneHus OTAeNEeHHOro SHAOAOHTUYECKOrO MHCTPYMEHTA,
BbICTYMAIOLLLErO 32 NPeAesibl anmkaabHOro OTBEPCTUS, Y 52-neTHEN NaunNeHTKn: A — peHTreHorpamma,
rnokasbiBaloLwas GparMeHT 3HO0O0HTMYECKOro MHCTPYMEHTA 3a npeaenamMm BEPXYLLKN KOPHS; B — KocTHOoe
OKHO, CO3aHHOE Mo, CTOMaTOIOrMY4E€CKNM MUKPOCKOMNOM; C — U3BI€YEHHbI CIOMaHHbIN 3HO0A0HTUHYECKNIA
VHCTPYMEHT U3 BEPXYLLKU KOPHS; D — peHTreHorpamma, caenaHHas cpasdy nocne onepauuu; E — KnnHn4eckoe
n3obpaxeHne, LEMOHCTPUPYIOLLEE YLLIMBAHNE U 3aKPbITUE NIOCKYTA; F — peHTreHorpaMmma yepea 1 rog nocne
onepaumu, 4EMOHCTPUPYOLLAs YCNELIHOE 3aXXUBJIEHNE U OTCYTCTBME NATONOMMYECKNUX UBMEHEHUI
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Instrument fractures during endodontic proce-
dures often cause considerable anxiety for both clini-
cians and patients. Consequently, every effort should
be made to manage the tooth non-surgically when-
ever possible. Torabinejad and Lemon proposed that
prognosis is more favourable when a larger instrument
separates during the later stages of canal instrumenta-
tion, particularly near the working length. Conversely,
cases where a smaller instrument separates early in
the procedure - especially short of the apex or beyond
the apical foramen - pose a greater challenge, as the
prognosis is influenced by the volume of infected canal
space that remains untreated beyond the separated in-
strument. In the current case, the instrument fragment
extended beyond the apical foramen, and the patient
exhibited symptoms, necessitating its removal [13; 14].

Several methods are available for retrieving sepa-
rated instruments, including forceps, file braiding tech-
niques, chemical solvents, hypodermic surgical nee-
dles, Masserann kits, ultrasonics, and loop techniques.
In cases where complex root canal anatomy or poor
visibility complicates the retrieval, bypassing the frag-
ment is also a viable alternative [15; 16].

A complete medical history, a careful clinical exami-
nation, and high-quality periapical radiographs are es-
sential for the proper pre-operative diagnosis of teeth
that are scheduled for apical surgery in any surgical
procedure. In the present case report, radiovisiography
(RVG) was utilized to precisely locate the fractured in-
strument segment, ensuring detailed visualization and
aiding in treatment planning [17].

The operating microscope was a crucial tool for the
techniques employed in this study. In our case report,
Its use allowed for enhanced visualization, facilitating
a more accurate location of the fragment and enabling
a less invasive treatment approach. This precision con-
tributes to improved outcomes and minimized tissue
damage during the procedure [18].
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