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Abstract: Separation of anendodonticinstrumentintherootcanalisacommonmishapthatmay occurduring 

endodontictreatment. Itmayhaveapotential impactontheoutcome ofthetreatmentasithindercleaning and 

shapingoftherootcanal. Removaloftheseparatedinstrumentisoftenadvised butfactorslikepoor accessand visibility 

totheseparated instrumentmakesitdifficult andalsotheamount ofdentintoberemoved ismore. As 

analternativetoremoval,bypassingtechniqueisveryeffectiveandconservative. Thisarticledescribesthe 

management oftwopatientswithseparatedinstrument intherootcanal,bysuccessfully bypassingthose 

separatedinstrument. 
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I.   Introduction 
Theprimaryobjectivesofrootcanaltreatmentareproper cleaning, shaping and3- Dfluidtightsealing 

oftherootcanalsystem. Theseobjectiveswillbemadeimpossible ifaninstrumentgetsseparatedinthecanal. 
Thesuccessofrootcanaltreatment declinemarkedly iftheclinicianfailtoachievetheabovesaidprimary 
objectives.Endodonticshasdevelopedovertimewiththeintroduction ofCBCTindiagnosis,dentaloperating 
microscope, ultrasonics,surgicalloupesetc.Eventhoughrootcanaltreatmentisbeingdoneundermuch 
developedconditions,mishapslikeinstrumentseparation areinevitable.Evaluationofpostendodontic 

radiographsshowsthat2-6%ofthecaseshave separatedinstruments
1

. 

Thepresenceofaseparatedinstrument intherootcanalleadstofailureofrootcanaltreatment.The 
prognosisdependsonthedegreeofcontamination ofcanalatthemomentofinstrumentseparation.Proper 
assessmentshould bemadewhetherthecanalcan beinstrumentedeven in thepresenceoffracturedinstrument. 

Ifthecanalcannotbeinstrumenteddecisionshouldbemadetoremovethe separatedinstrument
2-4

. 

Theprobabilityof removingaseparatedinstrumentisdirectlyrelatedtovisibility.i.e.whether thefragmentcan 
bevisualisedornot.Visibility depends onthelocationofseparatedinstrument. Whenthefragmentisinsideor 
beyondthecurvature,visibility requiresstraightening ofrootcanalthatmayleadtounnecessaryremovalof 
dentinandtherebyweakeningtherootstructure.

5-8
 

Analternativetechniquethatdoesnotrequiredirect visibilitytothefragmentis“bypass”,where afine 
file isinsertedbetweenthefragmentand rootcanalwall andtherebynegotiatingthecanaltofullworkinglength 
andenablethoroughinstrumentation andobturationwiththefragmentremaininginsitu.Incorporatingthe 

fragmentintherootcanalobturationmaterialconsiderablyimprovesthecaseprognosis.
9

Inthisarticle Ipresent 
twocasereportsinwhichseparatedinstrumentsweresuccessfully bypassedwithuneventfulpostoperativeperiod. 

 
 

II. Casereports 
 

2.1.Casereport1 
A59yearoldmanpresentedtomy private dental clinic in duhokcity , Iraq 

withthechiefcomplaintofspontaneouspaininhislowerleftbacktoothfor2weeks. Thepainintensifiedby 
thermalstimuliandonmastication. Historyrevealedintermittent paininthesametooth 
withhotandcoldstimuliforthepast1month.Thepatient’smedicalhistorywasnon-contributory. Intra-oral 
examination revealedacariousmandibularleftthirdmolarwhichwastendertopercussion. Thetoothwasnot 
mobile.Onvitalitycheckingusingheatedguttapercha(Dentsply)andcoldtest(Endofrost,Roeko)anintense 
lingeringpainwasnoticed,where aselectronicpulpstimulation(Parkellpulpvitalitytester)causedapremature 
response.Apreoperative radiograph revealeddistalradiolucencynearingthepulpwithperiodontalligament 

spacewidening.Fromclinicalandradiographicfindings,adiagnosisofsymptomatic irreversible pulpitiswith 

symptomaticapical Periodontitiswasmade.Sincethefirstandsecondmolarsweremissingandthetooth under 

studywasagoodcandidate foranabutment,rootcanaltreatmentwas planned.Thetoothwasanesthetised with 

1.8ml2%lignocainecontaining 1:200,000 adrenalinefollowed byrubberdamisolation.Anendodonticaccess 
cavitywasestablished.Whilecleaningandshapingthecanals,a15sizeKfilewasseparatedinthemesio-



Two Case Reports of Fracture And Bypassing Separated Instrumens  in  The Root Canal 

DOI: 10.9790/0853-1609018691                                        www.iosrjournals.org                                      87 | Page 

buccalcanal.OntakingIOPA,itwasfoundthattheseparatedfilewaslocatedbelow thecurvatureoftheroot. 

Sincethefracturedsegment couldnotbevisualisedandwasbelow therootcurvature, bypassingwaspreferred 

overretrieval.Theaccesscavitywasfilledwithchelatingagent-17%EDTA (Avuprep) andano.6Kfilewas 

introducedintothemesio-buccalcanalforsearchingawaytobypasstheinstrument.Afterafewtries,itwas 

abletogetthe6Kfilepasttheinstrument.Workinglengthwasconfirmed radiographically.During theshaping ofcanals, 

copiousirrigationwith 5%sodiumhypochloriteandsalinewasperformed.Patency waskeptwith an 
8sizeKfilebetweeneveryinstrument.Shapingofmesialcanalsweredoneupto4%25heroshaperfilesand for distalcanal 
uptoX2ProtaperNext file. The completeshapingsequenceinthemesio-buccalcanalwherethe 
instrumentwasseparated,islistedintable1.Aftershapingandcleaning,calciumhydroxide(Avucal)was 
placedincanalsandthecavitywassealedwithcottonpelletandatemporary restorationwasgiven.After2 weeks, patient 
reportedforthesecond appointment.Thetoothwasagain isolated andtemporaryrestorationwas 
removed.Calciumhydroxidewasremovedusingsterilesalinesolution.Canalsweredriedusingpaperpoints. 
4%guttapercha(Dentsply)wasfittedinmesialcanalsand 6%guttapercha(Dentsply)wasfittedindistalcanal. 

Obturationwasdoneusingcoldlateralcondensation technique.Postobturationradiographwastaken.Recall visits 

wereuneventfulandthe patientisstill underreview. 

 

Table1: sequenceofshapingfiles used tobypassthe separatedinstrumentincase1 

 
6K 

8K 

SX protaper 

10K 

15K 
20K 

Hero shaper N025-6% 

Hero shaper N025-4% 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure1:IOPARof38showingfracturedfileinMBcanal 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
         

 

 

 

Figure2:fracturedfilebypassedandworkinglengthdetermined
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Figure3:IOPARof38withmastercone 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure4:IOPARof38afterobturation 

 

2.2.Casereport2 
A22yearoldwomanpresentedtomy private dental office in duhokcity , Iraq withthechiefcomplaint 

ofgrossdecay ofherlowerrightbackteeth.Teethwere asymptomatic. Onexamination 
cariousmandibularfirstandsecondmolarswerefound.Bothteethwereroot 
canaltreatedelsewhere5yearsback.Postendodonticrestorationswerefractured.On radiographicexamination, 
itwasnoticedthatbothteethwerepoorly rootcanaltreatedwithfurcationinvolvementin46andaseparated 
instrumentin47.Sincetheprognosisfor46waspoor,itwasadvisedforextraction. Patientreportedtomy clinic 
3monthslater,afterextraction of46.Thetoothwasanesthetisedwith1.8ml2%lignocaine containing 1:200,000 
adrenalinefollowedbyrubberdamisolation.Thefracturedrestorationwasremoved. Endodontic 
accesscavitypreparedbytheprevious dentistwasmodifiedtogetabetteraccesstothecanal 
orifices.Guttaperchafromthecanalswere removedwith thehelpofGPsolvent(GPsolve). Onintroducing10 
sizeKfiletothecanals,obstructionwasfeltinthemesiobuccal canalsuggestive ofseparatedinstrument.The 
canalwaskeptunderthefieldofDOM (Seiler)buttheseparatedinstrument couldnotbevisualised.Owingto 
thefactsthatthefilecouldnotbevisualisedandlimitedthickness oftheroot,itwasdecidedtobypass the 
separatedfile.Bypassing wasstarted byintroducing a6sizeKfile.17%EDTA(Avuprep) wasusedalongwith 
the6Kfileforchelationattheaxialwallinthecanalholdingtheseparatedinstrument.Itwasabletodirect the 
fileinsidethecanalbetween theseparated instrumentandtheaxialwallofthecanal.Thesameprocedurehad 
beenrepeatedagaintogetpatency ofthecanalandtoreach theapex.Finally,theseparatedinstrumentwas 
successfullybypassedandthefilewasreachingtilltheapicalconstriction.Itwasconfirmedradiographically 
andtherebyworkinglengthwasalsodetermined.Duringtheshapingprocedure,thoroughirrigationofthecanal 
wasdonewith5%sodium hypochlorite andsterilesalinesolutionusingalternatively. Intracanalmedicament 
wasgivenwithcalciumhydroxide(avucal)andpatientwasrelieved. 
Onthesecondvisit,afterremoving calcium hydroxide,shaping ofthecanalswasdoneandcopious 
irrigationwascarriedoutwith5%sodiumhypochlorite andsterilesalinesolution.Thecompleteshaping 
sequencetobypasstheseparatedinstrumentislistedintable2.Canalsweredriedusingpaperpoints.After 
takingmasterconeIOPA,obturationwasdonewithguttaperchacones(Dentsply), usingcoldlateral 
condensationmethod.Followupwascarriedoutafter1monthwhichwasuneventful.
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Table2: sequenceofshapingfiles usedtobypassthe separatedinstrumentincase2 

6K 

8K 

SXprotaper 

10K 

15K 

20K 

HeroshaperN
0

25-6% 

HeroshaperN
0

25-4% 

 

 
Figure5:a fracturedfileinthemesialcanalof47 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure6:fracturedfilebypassed 

 
 

 
Figure7:IOPARof47withmasterconealongwithfracturedfile
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Figure8:postobturationIOPARof47 

 

III.  Discussion 
Thepresenceofaseparatedinstrumentseriouslyaffectstheoutcomeofarootcanaltreatmentasit 

usually prevents accesstotheapex,impedes thorough cleaning andshaping ofrootcanal,inhibitsthedrainage 
fromperiapicalareaandpreventsthethreedimensionalfluid-tightobturationofrootcanalsystem.

10
 

Whenaninstrument getsseparatedinacanal,theclinicianhasgottwooptions,eithertoretrievetheseparated 
instrumentortobypassit.Toretrieve thefragment, bettervisibility oftheseparated instrumentisneeded. 
Makingaseparatedinstrumentvisiblerequirestraightlineaccesstoit.Butwhenthefragmentislocatedinside 
orbeyondtherootcanal’scurvature,visibilityrequiresstraighteningofthe rootcanaltoadifferentextent which 

mayleadtoremovingexcessive amountofdentinandrootweakening orevenperforation
5-8

.  Current 
informationfromscientificliteratureonthesubjectofbrokeninstruments’ retrievalisinsufficient andmainly 

comprisesclinicalcasepresentations
11-13

. Inboththecaseswehavementionedinthisarticle,theseparated 
instrumentwaslocatedbeyondtherootcurvature.Consideringtherelativelysmallersizeoftheroot,retrieving 
thefragmentwasnotoptedfortreatment. 
Analternativetechniquethatdoesnotrequiredirectvisibilitytothefragmentisthesocalled“bypass”, 
whereafinefileisinsertedbetweenthefragmentandrootcanalwallandtherebynegotiating thecanaltofull 
workinglengthand enablethoroughinstrumentationand obturationwiththe fragmentremainingin  situ. 
Incorporatingthefragmentintherootcanalobturationmaterialconsiderablyimprovesthecaseprognosis.

9
 

Beforebypassingaseparatedinstrument,theclinicianshouldexamine differenthorizontallyangulated 

radiographs
14

.Proper coronal  access should be made before bypassing  a separated  instrument. Different 
techniquesmay be employedinflaringthecanalcoronaltoan intra-canalobstruction.However,thepredictable 
andsafewayissequentialuseofinitially handfiles,followedbyGatesGlidden (GG)drillssizes1to3.They 
shouldbeusedcautiouslyinapproximation totheobstruction.Careshouldbeensuredtousethemawayfrom 

furcationandtoprevent  transportation
5,14

.Inthecasesmentionedin thisarticle,weusedtheauxiliaryshaping 
fileProtaperSXto getpropercoronalaccess. 
Flushing thecanalsystemwithirrigatingsolutionfacilitateflaringofthecanalwalls.Theirrigation 
protocol,thedelivery andsequenceinwhichtheyaredeliveredisimportanttoremovesmearlayeraswellas 

debris
15

.Theuseofachelatingagentcanfacilitateremovalof,ordissolvepartially ortotally,thedebrisstuck 
betweentheinstrumentspearsandbetweentheinstrumentitselfandthedentinalwall.Inthecasesreported 
here,weusedAvuprepaschelatingagentanditmadebypassinganeasyprocedure. 

 

IV.Conclusion 
The bestmethod formanagingseparatedinstrumentsintherootcanalisprevention of suchincidences. 

Thoroughknowledgeregardingrootcanalanatomyandvariousinstrumentsused,followingprovenconcepts 

andapplyingsafeandmoderntechniques canpreventsuchanincidence.Evenifapractitionerfollowscorrect 

treatmentprotocol,instrumentseparation canhappen.Decisionshouldbemadewhethertobypassitorto 

retrievetheseparatedinstrument anditdependsonvariousfactors.Successofthetreatment dependsonthe 

decisiontaken bythedoctor.Fromthetwocasesmentionedinthisarticlewewereabletoreach toaconclusion 

thatiftheseparatedinstrumentisabletobebypassed,itismoreconservative thanretrieving theseparated instrument. 
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