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Abstract
Purpose: To evaluate the success of using an operating microscope to remove fractured endodontic istruments from root
canal systems.
Patients and Methods: Removal of the fractured instrument from the curved canals was performed on 61 teeth (2016 to
2022) using ultrasound under the imaging of an operating  microscope (Carl Zeiss, Germany). The success of the tool
removal methods used were evaluated, the success was determined by the complete removal of the fractured endodontic
istruments.
Results: Postoperative clinical and radiological monitoring was regularly conducted, and criteria for the success were
evaluated. In the present study, using an operating microscope successful at removing fractured rotary nickel titranium
segments from narrow and curved root canals in clinical cases.
Conclusion: Removing instruments outside of the curvatures when direct vision is not possible can be very difficult. The
clinical procedure of endodontic retreatment under the operating microscope allows to deal with highly complex casesand
improve the scope of treatment and its prognosis.
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Introduction

Endodontic treatment is a fairly predictable procedure, with success rates up to 86-98% . Careful cleaning of the canals from
any contaminated pulp tissue so that the canal space can be shaped and prepared for filling with inert material is. However,
when endodontic treatment does not follow standard clinical guidelines, failure occurs 2. If the canal filling protocol is not
followed, rotating instruments tend to collapse in the canals; as a result of a fracture, access to the apical partof the root canal
is reduced, and this can have a detrimental effect on canal disinfection, and then on obturation. When an instrument breaks in
the canal, disinfection and obturation of the part of the canal distal to the broken instrument becomes difficult, which can lead
to persistent infection in this area ®. A clinical study of the relationship between broken rotating instruments and the
prognosis of an endodontic case confirmedthat in the absence of preoperative infection and periradicular changes, the
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instrument would not affect the prognosis *. For endodontic complications, 3 treatment methods are proposed: non-surgical
treatment, surgical treatment or removal. Among all these treatment alternatives nonsurgical retreatment should be
considered as the first choice of treatment °. The use of CBCT endodontic treatment technologies to diagnose dental clinical
practice allows for procedures that are more predictable.

Ultrasound is becoming a very useful tool in most stages of endodontic therapy, especially non-surgical and surgical
treatments. Operating microscopes have been used for decades many other medical disciplines: ophthalmology,
neurosurgery, reconstructive surgery, otorhinolaryngology, and vascular surgery. Its implementation in dentistry in the last
fifteen years, especially in endodontics, has revolutionized the way endodontics is practiced worldwide. Precision is
important for successful endodontics dental procedures, because operations are performed in small fields under poor lighting.
The introduction of the operating microscope revolutionized the practice of endodontics. Incorporating microscopic approach
in surgical endodontics, conceptualized by Prof. Kim in the 1990s with Use it is possible to carefully filling of the root canal
system and all its branches along the longitudinal axisof the root °.

Operating surgical microscope greatly increase the image of the structure of the object from 0.2 mm to 0.006 mm or 6
microns, improving the visible vision. The operating microscope is an instrument of great importance for solving various
clinical difficulties and odontic treatment. Adequate coronal imaging is essential to prevent coronary leakage and to ensure
the success of treatment methods, that is, the health of the periradicular periodontium, but according to the literature, it
is not uncommon for filling materials to escapefrom the root of the tooth °. The use of nickel-titanium rotary instruments in
endodontic practice has gained popularity over the years, however sometimesthey break despite theirfavorable qualities ***°.
In case of instrument fractures during root canal treatment, the physician is prevented from optimal preparation for obturation
of the entire root canal system and negatively affects the long-term prognosis of root canal treatment. If the instrument is
broken during root canal preparation procedures, the approaches chosen are to remove the damaged segment, bypass and
seal the fragment in the root canal space, or a true blockage. Many factors must be considered before attempting to remove
broken tools *". The odds of success must be balanced against potential complications. These factors may include anatomy
of the root canal system nature of the material, tools and devices for displacement and removal of individual tools location,
size, position and diameter of the destroyed part the experience and ability of the specialist clinician *.

There is no standardized procedure for successfully removing broken instruments. Previous methods and devices have
shown limited success. There is currently no standardized procedure for safe and consistently successful removal.
Removing broken fragments with traditional methods is time consuming, risky, and has limited success. Currently,
removal of broken instruments is performed using ultrasound, operating microscopes, or micro tube delivery methods.
Ultrasonic vibration of broken instrumental segments in combination with irrigation solution is performed under direct
visualization and illumination of an operating microscope In the Ultrasonic method, first a direct access created by Gates-
Glidden drills, then the ultrasonic tipsmounted on the ultrasonic hand piece were used under the operating microscope.

Dry ultrasonic tips with a diamond coatingwere used around the fragment, and then ultrasonic vibrations with ultrasonic tips
made of nickel titanium (types 6-8) were used to remove the fragment. In terms of determining success, 74 out of 90 broken
instruments were removed or successfully bypassed. This resulted in an 82.2% success rate. The failure rate was 17.7%. The
overall success rate was found to be 93.3% ultrasonic hand pieces ultrasonic techniques were foundto be more effective in
removing instruments ',

A versatile method is the use of fine ultrasonic magnification tips, preferably an operating microscope. If the instrument goes
beyond the curvature of the canal or is not visible, the possibilities for removal are reduced, increasing the risk of
complications. The first thing to be achieved is direct access tothe instrument, which must be removed in order for the
instrument to be exposed to 1 mm to 3 mm in its most coronal regionusing ultrasonic vibrations at that location. This
situation can also lead to perforation in the absence of good vision and accurate movement. Several factors will determine
whether or not to remove the broken piece. Firstly, its position in the rootcanal is significant, given that the more apical the
fragment, the more difficult it is to remove. In addition, if the instrumentgoes beyond the curvature of the canal or is not
visible, the possibilities are reduced from a few to zero, increasing the risk. If the file breaks during root canal treatment,
there are several treatment options available. These solutions may include leaving the fragment where the fracture
occurred and including the fragment to form part of the final obturation or removal from the root canal. Removal of a
surgical fracture of an instrument from root canals depends on the anatomy of the canal, the location of the fragment in the
canal, the length of the separated fragment, the diameter and curvature of the canal itself, as well as the ingress of the
instrument fragment into the canal . If individual instruments lie partially around the curvature of the canal and direct access
is prepared for the crown of the fractured instrument segments, they can be removed, and with broken instrument segments
that are apically located to the curvature of the canal, it is usually impossible. To remove broken instruments, the use of
dental microscopes is essential for improved vision. With magnification and microscope illumination, it allows clinicians to
observe the most coronal aspects of broken instruments and remove them without any perforation *. One of the most
difficult situations to address in endodontics is the removal of broken instruments from the canal. In the middle ofthe canal,
16 out of 21 (76.19%) instruments in straight canals and 9 out of 10 (90%) in curved canals were successfully removed
independently from. Fragments located in the crown of one third of the root canal with curved and straight roots were
completely removed, however, in the apical third of the canal, 13 of 21 (61.90%) instruments in straight canals and 5 of 10
(50%) in curved canals were removed . Numerous methods have been described for removing broken instruments from a
canal, from using hand files to capture andremove fragments to countless devices built for this purpose .

If a decision is made to remove the broken instrument, it must be borne in mind that the procedure canbe one of
the most difficult to treat. Experiencing an instrument fracture in clinical practice is not uncommon for complicating

Yessayan |., et al. (2022). Remove Fractured Endodontic Istruments from Root Canal Systems Using of Operating
Microscope. Bulletin of Stomatology and Maxillofacial Surgery, Vol. 18 N1, 9-14. DOI: 10.58240/1829006X-2022.18.1-9

10



Journal Bulletin of Stomatology and Maxillofacial Surgery, Vol. 18 N1

endodontics, and may include creating inadequate access to the root canal system, anatomical problems and extreme root
curvatures, multiple treatments with the same instrument, and the skill set and experience of the treating physician %.
The useof the dental operating microscope in endodontics, advocated by many professionals, has provided a
breakthrough in endodontic treatment . The final decision on the choice of the method should be based on a thorough
knowledge of the success rates of each treatment option, balanced %. Analysis of the literature has shown if treat well and
there are no signs of apical disease, then the presence of a broken instrument shouldnot reduce the prognosis *°.

Based on this, the long-term study of the results of endodontic therapy is very relevant, which justifies the need forthis work.

Purpose
To evaluate the success of using an operating microscope to remove broken instruments from different levels in curved
andstraight canals.

Patients and Methods

Removal of the broken instrument from the curved canals wasperformed on 61 teeth using ultrasound under the imaging of
an operating microscope or conventional methods. The success of the tool removal methods used were evaluated. The
success was determined by the complete removal of the brokenfragment of the instrument. All patients underwent a thorough
clinical examination according to a generally accepted scheme. After the diagnostic workup was completed, a treatment plan
was developed by using a cone beam computed. The fractured instrument was then bypassed using 6, 8, 10, no K file (Mani
inc Japan), and 17% EDTA gel and liquid (Prime Dental). In the present study, the ultrasound technique was successfully
applied to the removed broken nickel and titanium segments from narrow and curved root canals under the Dentaloperating
microscope (Carl Zeiss, Germany). The exact location of the damaged file was confirmed under the Dental operating
microscope (Carl Zeiss, Germany). To remove broken instruments using the GG drill no. creating stage platform 4 (Mani
Inc., Japan). Irrigation for RCTs used 3.5% sodium hypochlorite (Prime dental) and Final rinse 17% EDTA (Prime Dental)
followed by 2% CHX (Neelkanth). An ultrasonic tip # 3 and 4 (pro ultra) was used at power 4. It was placed between the
open part of the file and the canal wall and activated in a counterclockwise direction to remove dentinaround the separated
file.

After loosening the broken instrument from the curved canals, it was caught and removed using special pliers with fine
toothed branches. After the broken was removed, we proceeded to the next stage removal of the residual cement and paste in
the coronal part of the root canal with an ultrasonic tip. The sealantwas removed from the midand apical root canal using Pro
Taper D1-D3 endo-denture rotary instruments. After ensuring the patency of the root canals (the second canal was detected
palatally), the following procedure followed mechanical andchemical cleaning and the formation of the root canal. Used
Crown Down technology and K3 rotary nickel-titanium files. 3% H202 and 2.5% sodium hypochlorite were used for short
term treatments. A 17% EDTA solution was used to the tooth was filled (fig.1-4).

Figure 1. Rentgen picters fractured endodontic instruments in root canal.

Figure 2. Rentgen picters remove fractured endodontic instruments in root canal
Figure 3. After removal of the instrument, the tooth canal wasfilled and the tooth was fille
Figure 4. Fractured Endodontic Instruments from Root Canal Systems

Results

Postoperative clinical and radiological monitoring was regularly conducted, and criteria for the success were evaluated. Inthe
present study, the ultrasonic technique successful at removing fractured rotary nickel titranium segments from narrow
andcurved root canals in clinical cases.

Discussion

The prognosis of endodontic treatment of a tooth depends on several factors, from the equipment to the separation of the
instrument, the state of the pulpal or periradicular tissue before treatment, and whether it ispossible to remove or bypass the
damaged file **. A number of factors affect extractions, these factors can be grouped as (1) location, length and type of
broken instru ment, (2) tooth/canal and (3) doctor's qualifications and available weaponry **. A wide range of techniques
and devices have been developed to remove the damaged segment of the instrument to make the process easier. These
devices can bebroadly classified as ultrasonic, microtube devices and pliers/ forceps *2. All methods have similar problems
ofexcessivedentin removal, weakening of the root structure, predispositionto bulge, root perforation or fracture, andpossible
fragmentextrusion. Removing broken instruments outside of the curva-tures when direct vision is not possible can be very
difficult. Removal of NiTi instruments is more difficult than removal of stainless-steel instruments due to the fact that NiTi
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instruments are usually split at a shorter fragment length, more apically, in curvature of narrow root canals, with a rota
due to damage from ultrasonic vibration when trying to remove a fragment, NiTi instruments can be further detached or
shortened *. Many different methods have been used to remove fractured instruments; these methods usually require the
use of an oper ating microscope *. Some authors suggest that it is more careful to bypass the broken instrument, especially
in those cases when access to the fragment is limited (apical third channel or beyond the curvature of the channel) and its
removal can lead to excessive dentin removal with corresponding consequences *. A number of factors affect removal.
These factors can be broadly grouped as (1) the location, length and type of the broken instrument, (2) the tooth / canal,
and (3) the qualifications of the doctor andthe weaponry available *. Removal of the root canal posts provides access to the
endodontic space for thorough cleaningand disinfection. Removal of pillars carries the risk of compli cations associated with
the formation of protrusions, perforations and fractures of the roots of the teeth. The safe removal of metal posts requires
knowledge of the appropriate weaponry and technology. The mechanism of ultrasonic vibration impact on the post is
associated with the effect of adhesion of the cementitious agent with the subsequent loosening of the post "%,

There are three approaches to conservative treatment
= Bypass of the separated instrument,
= Removal of the fractured file,
= |nstrumentation and obturation of canal coronally to the fragment.

When attempting to remove a fragment due to damage from ultrasonic vibration, NiTi instruments may additionally detach or
shorten ***!. As removal of a fractured file is associated with considerable risk, bypassing the instrument should be
considered. The removal of files can be expensive in terms of time and equipment and therefore a cost-benefit analysis of the
treatment should be considered before selecting a definitivetreatment for the patient. Patients should be informed if an
instrument fractures during treatment or if a fractured file is discovered during a routine radiographic examination. It is
essential legally that the treatment details and the information givento the patient are recorded accurately in the patient’s
notes.

Conclusion

Removing broken instruments outside of the curvatures when direct vision is not possible can be very difficult. The
clinical procedure of endodontic retreatment under the operating microscope allows to deal with highly complex cases and
improve the scope of treatment and its prognosis.
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9hruzusSuuUu UULCUNPSUYE UbLUNMNPUC ULUUSUSEL ZUUUYUMA GRS
YNSMYUOELTIONLY RNLOPLLECD ZGUSUTUL ZUUUL

Buwjwh Luqup'*, Guuyupjui Snhwp?, Twhwljub Akjjw?, Luhwybnjwi Qupnithp?

lL.ypndbunp, Gphwth whnwlwb pdojuljut hwdwjuupwh ptpuybnhl vnndwnninghwjh
wdphnuh Juphs, U. Zkpugh, Zujuunwb

2. nwuwfunuy, Gphwtth whknwlw pdojuljut hwdwjuwpwh phpuybnhl vnndwnninghuygh
wuphnth quphy, U. Zkpwugh, Zujuunwi

Lyunul:  Guwhwwnt]  wpdwnwhtt  hwdwlwpghg Ynupqwus  tunnnpnunhl gqnpshpubkph  hbpwgdwl
wpnitbwyknnipiniip Jhpuhwnwljut dubtpunhnwulh jhpundwdp:

Zpjuunutp b dbpnpubp: Updwwnwihtt hwdwlwpghg Ynupdws gnpshph hbnwgnudp juuwpdtp £ 61
wwnwdibphg (2016-2022pp.) nyupwdwyth vhongny Jhpwhwnwlut dwipughnwlh Jhqnuuihqughuyh tkppn
(Carl Zeiss, Q@tpdwuhw): Oqunugnpddws qnpshputiph hinwgdwb dbpnnubph hwennnipmiup quwhwwndl) k
ynupus  tunnpnunhl  gonpshpubph widpnpowwu  htnwgdwdp:  MNuwppbpwpup hpuwluwbwugdl; E
htndppwhuwnwlwt  Yhuthjuljut b pkbingkupwbiwlut hulnnnipmil, quwhwwndl] Eu  hwennnipjut
swthwithoubpp:

Upmynibipitn: Unyb niuntdbwuhpnipiut Uk, ogunnuugnpstiny dwipunhwnwly, htwpwynp tnuy Yihuthjulut
ntyplpnud hwonnnipjudp hinwgul) yninpduws yunygnn NiT hwndwsubpp tbn b plp wpdwwnwght
hwdwlupghg: Ggpuljugnipnii: dhpwhwnwlut dwipughnwlh wwl juwnwpynn Bugonnunhly pnidnudp
htwpwynpnipmnit £ wnwihu hunpwhwpk] pwuwn pupn nhyptpp b pupbjuyl) pniddwt Swgut nt ppu
Juthwnbtunudp:

YIAJIEHUE CIOMAHHBIX DQHAOAOHTHYECKUX NTHCTPYMEHTOB U3 CUCTEMbI KOPHEBBIX
KAHAJIOB C IOMOLIBIO ONEPAIIMOHHOI'O MUKPOCKOITA

Ecasn J'[a3ap1, lacnapsu Foapz, Caaxsti Bemna’, Haranersin 3apy1/12
1. TIpodeccop, 3aBemyromuii kadeapoil TepaneBTHUECKON CTOMATONOTHH, EpeBaHCKUI ToCyaapCTBEHHBIN
MeauIMHCKUH yHuBepcutet, M. 'epann, Apmenns
2. Jlextop, kadeapa TepaneBTHYCCKON CTOMATOJIOTUH, EpeBaHCKHIA roCynapCTBEHHBIMEIUITMHCKAN
yHuBepcuret, M. I'epauu, Apmenus

Hean: OUEHUTH YCIENIHOCTh HCIIOJIb30BaHUs ONEPAIMOHHOIO MHKPOCKOIA U yIANCHHUs CIOMaHHBIX 3HIOIOHTHYECKHX
HHCTPYMEHTOB M3 CHCTEM KOPHEBBIX KAHAJIOB.

IManueHTbl  MeTOAbI: Y IaleHIe CIOMAaHHOTO MHCTPYMEHTA W3 MCKPHBJICHHBIX KAHAIOB BhIMONHEHO U3 61 3y60B (¢ 2016
no 2022 roa) ¢ MOMOINBI yIAbTpasByKa MOJA BH3yanm3amumed omepanuoHHoro mukpockoma (Carl Zeiss, Tepmanus).
OreHnBaNACh YCIENTHOCTh MCIIOIB30BAHHBIX METO/IOB YIAJICHHUS WHCTPYMEHTOB, YCIEX OMPEETSICS MONHBIM yaaJeHHEM
CIIOMAHHBIX YHIOIOHTHIECKAX HHCTPYMEHTOB. PeryIsipHO MPOBOAMICS II0CIIEONEPalHOHHBIN KIMHUKOPEHTTEHOIOT HYSCKHI
KOHTPOJIb, OLICHUBAJINCH KPUTEPUH YCIIeXa.

PesyabTarpi: B HacrosmieM WCCIEOBaHHM C IMOMOIIBIO ONEPAIIMOHHOTO MHKPOCKOIA YHAIOCh YCIEIIHO YIAIuTh
CIIOMAHHbIE POTALMOHHBIC HUKEIb-THTAHUCBBIC CETMEHTHI M3 Y3KHX M HCKPHUBICHHBIX KOPHEBBIX KAHAIOB B KIMHHYECKUX
CclyJasix.

BoiBoa: VYiajeHue MHCTPYMEHTOB 3a MMpeaeliaMH KPUBH3HBI, KOT[A MPSAMONM 0030p HEBO3MOXKEH, MOKET OBITh OUYCHB
TpyaHsM. KiTmHngeckas mporeiypa MOBTOPHOTO SHIOAOHTHIESCKOTO JICUCHHUS 110 OTIEPAITMOHHBIM MHKPOCKOTIOM MO3BOJISIET
CIIPABUTHCS C OYEHD CIOKHBIMU CITYYassMH U YIyUIITHTH 00bEM JICUCHUS U €r0 MPOTHO3.
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