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e Jshay clglals Glide A3 sale guags uaadll Ji flaring dpdad) 4,81 Jalae i of =1
i alaaiul o8 La (e .(Berutti etal 2004) WyleSil ha iy 3l el
anall  clildll @l dalay Al eVl L&) i sy Crown-Down

-(Patino etal 2005, Roland etal 2002)
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QLSO A ST i (s Las 20 (eld) dpsall bl 3 dygadl Ll clpl) o)
3aaly Bl lgaladiul  Jay N apall adadddly Sagasall Apaeall  LEES Cuuy
-(Cheung etal 2007)

cJalall Jshall Jal1 15 uld gin JN) e 5 20 (eld s Apdal) L) juman o) 2
.(Blum etal 2003) 4V 4ull) <l sl HLul A Caad,

V) jaaan 4 lgalaiia) die Al @) Lpalis duludy AN o) relaY) dulas -
il lajpcaail diliss tapers Clilixig alaaiu) i Gl L sl Ciiail gy el (A3l
o) alatid i Lo yeds 13Say .(Schrader &Peters 2005) asly 3lxiul A/5N) (s
L BUAH yuzaatl Baeie Chlyiiy g Adlide Aakail (e A ol aladin) ey Lo sy cmgd) Al

(Walsch 2004) L&) L (83 Lae

Dl gan A iy A0V 4l @) ae pecking motion il AS . aladi) o) —a
B Jsb e LSl Al e an seall M lgle K U dslidl oY ol
Gl 8 L) L 8 ik Al oS & slidl) 3S5a sl Ly L(Yao etal 2006)

.(Plotino etal 2007) ol il 41 oIS a8 5,€l) luldll 3 Ll byl

Ljlie L) Aps e ik ol Gsy agilis JSall e desieaall dalll cls) aladiad o) —
a Jaiy eSS Lad) Sl o) 3 QLAY Cigon KT pa iy 53 o8 (T Lealasiul,
.(Cheung etal 2007) g5l slgay) Jais Llle 555 L) Lay il

Irrigation and Irrigants :4lilsus ¢5 )Y —13

Ol egsill Jialy il dlee Joaw 43 ciall) 3lglaal) (8 2l Sl iy Jas (b Jaall ()
Oy LAl V) L) Cigan e iy Lae calall lanl) pe lliaY) iy bl dgag
s o ALl aledll e dplu &8t ) ol Apdall sl Jaly dsall o328 sy
ddlide cilayy 525 (Stoke etal 1999) clull (e HESN &S5 sdly¢(Darabara etal 2004)
Coedsl iy ety ) Blom pans e lgaladind die dalll cglY) #slase e corrosion JSE s
Ll i asmgall gl & Ll celY) e G (Berutti etal 2006) csluball s

I Y sl b peaaly JS
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Dentinal Debris :daldl Ll —14

33 Las dgeall R0 Wals Glay Al V) flutes clijls Cran Lalall LG aiad o)
.(Alapati etal 2004) 4l csa¥) LS

Taga Y1 Jreas Caseny &y Sl Eisaa o (Alapati etal 2005) cluhall saa) cijelal il
Agied) Aagall b Cian g cue d5ag o 4 ST —aaly 8yad 15—l

Type of Handpieces :4.aill ¢4 15

sih Lagacs (Alselly AilneSl oas A) Al ¥l s ) cladll e gleg ol
Cilagll iy . (Bortnick etal 2001) ajally sSaill 4lSe) sy Glal 81 480 54 Al
aall 2asy feedback xal) 4das .Uy torque-controlled motors ajall aSam Al
o el 138 iy s cJanall 8 e e 4nays 25 535 coislat are a3 adac Y
sl Jahy Zall) 8181 oysn A Lediad (Judll HLuSil Crgan Jd 3181 alea o3 adY) aall
Coelil aily L fe hsy ast o Jeall o Aadll Cign il il ) Jseaglly iyl
sl (g5) s LbY) e daldy L) Gian A e HES CaEaS cliadll oda ol culuhal)
553 £ LY die 3a5ans Lganilh culS Ly «(Yared etal 2001, Mandel etal 1999 ) Ll

.(Yared etal 2002) 4:la) 5,4l

zisan i Al WaveOne ks Dentsply Tulsa Dental 48,4 <wid 2010 2l A
%y ) Reciprocating system idals A< all caaual ua AN Aall) gl S el Calis
Gl Al Al il e il pe S0 Gl QLY ) Leaalis Al 38V L5
Al il Al ¢ uSlaall stV Byuia Ayslis dgydall sLEN juzaaty abluy 53 oladY) i 35S

lead) 138 2asinl 5y suSall el s 8 1ha€ Laliasl 2014 4le Cunha etal g o8
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tAll) gl L) (pa Agligl) —2-1
Prevention of Endodontic instrument separation

Gt adyy culally 3l Jalsall 038 Ganss cJalgall Banxiag 3aiae Alee Al Clsa¥) Ll ()
Oy Sl Ergan 285 Ay Fin Vg ey oKl b Y s anhall Ale Y lpany s bl
1 3ol s dgydall sLEl) Jals lealadin) esn dadi Gaay Lo Wle clelY) LS ol Wlee
llaginds Aulll lsa¥) sl walie @) ol -(Madarati etal 2008) JuS JSiy pladiny)
ee W) 3 2uld Sl 3 e algal) igan 3885 Al zladl adad A0S ddpa Al

.(Cheung 2009 ) sl (g s 513

Gy o QSeY! a8 Sl Al oYl L) Ergan il Aalell Cilpagill s L Ly
:(Madarati etal 2008, Parashos etal 2006)

cua aaanad I3 Al ol pe Jalaall y0baal) J aall Cuyyll 1

Jaally 88000 J8 L J0s Blie aia gy dpydal) BN )5 Adjae —2

il L gl b Ulal 4 clginga (e R 5000 200l clsa) (and -3
e e dsas ate e KU alasind J< 2y Ll gV [and —4

Cosanl) Ay S e small Cpall Y Al g1 (il (el el aladtind Jladh -5
S el

Asiiall 35,8 claglety H5N) -6

Sl Jlaia) &l Crown-Down dapla aladin) Jlady =7
By by Ciiaty Al 310V e (Sas Jaia Jif aladin) -8

Lo iadY) 3000 5L 8 Lealasind 55100 S e aldil) Juady -9

(Cheung 2009) :caay Judll 58 e aalid) usll Cigaa il

16



Al Jpoansl Jomiyy 5ol 35S K 20 15 Gl i alall Johall JolS) 23500 5Ll jpumas -
A sV Al 25 (es .20

el aSanll AL 5heay) aladia) —
Apdall 3L (has e el Caidy Las de st colBlixiuly Ll <l alasiud -

Jial oy W& 1 BY Auto-reverse mode (j)sall S ul&ad) Ay Joall ias -
cedans Jaally dmitie agias Jeall clly 5 oS5p ol Ll

tcn hll alea) Ge @l sl Ciail
Apdadlslal) Jeda Caialiia s aiiiee JAde u,;..q\.a -

Lmpe Y sl 4@y) 8 (ST 5 06) Sl BBy iy A0 lad) Hladid (st -
S

oaliall o lady) ol 3V 3 A1 yla) alasi) (s -
Lhay Cile gy Jand) —
-e 932 Pecking il 38 a aladnin) Jady —

leas Jleial pspageall 2y5loan g Jax s 4V Al o) aa ST j3ay Jaleil) —
ce)5ad
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sl Sl Al Agily5adl Galsdd) ~3-1
Physical properties of NiTi Alloy:

038 gy e lshal 4D Glliag (b a50is %45 5 by JSi %55 (e asitis JSll daa i
:( Brantley 2008) 4 adaall

Admia dgeas Adle Hlia Gl Gaki die Sale aagi tAustenite sk -1
Adle dsgag midie ) Gilayy ol die Fale aa g :Martensite sk —2

pslis Jall (ailiad al ge Jgpuall sa caseall adail) vie Gpshall i Gn J3adl) O
.Shape Memory JS&ll 3813 4als 4y

Martensite (o Jsilly cpaudll die asgd oopmludl oyshall o Ay dlsya *s R skl =3
.o&all f cAustenite )

tagailih JSally 15 M) Nl (e Ao siuaal) Alll cilgl) o0 G Ajlea —4-1
Comparison Between NiTi &SS Endodontic Instruments:

asilis J<al) clsdl Cipeds Lai ¢ alall 0l (e bl Bl 3 fsaad) sl sl el
LIS Jan Lae gl (o Aigyas 58 ST ey o3 cil€y cuats ()l (e limal) Al
il s JSLie alans L) o gitis JSall clpal il @lliyy UiSan 3Ll (o T (S Lgalaiiin
ipiall  Aa@)  Gadany JSE 8 paadd) W e deguadl il
038y S <y sl juoaan 301S4) (anhll ¥ ) ((Nagaratna &Shashikiran 2006)
Naall Galp cul Al Aglay) cladll b gl had L LS o juad g sl
oSy L alabaa) Al Ry (g5, JEyls cAdhiaall Al il QEY) Jie Sale gsaad)
<& aily ((Madarati etal 2013) Sl Llls o asilis JSall el nlu) 2l cug,
lere DISS ST chanaly ccunla)) A5 038 G ( Prateek etal 2013) bl (il
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feaadl el e degiad) Gl LS A cnlS Lo cisaad) Vel el 1)l
Gy %(10-1.3) asilis S (e desiadl V) L) duws Caal %(6-0.25)
Calaal 7 Jalad A1 it JSaall sl L) 3 (3 Igbal etal 200 5 Gambarini 2001
Sl Gllise et o any UWle oanadUl BVl gl 5o Laiys A sad) oanadUl Bl el
ol G dayaall Cpally 4y oSy BV mhan o g Chgan Jie ¢ JLS) Cigan A1)
20 s (Ankrum etal 2004) hipal o3a Jie Jaw of G50 Wle s apilis (<l
@) leal) sa ¢l asnlin ISl @l LS G o) 3 ce sl o Adliaa L)
BB a3l Gty Jidl) dlea) Gadst e fsaadl) IVl ol o ¢ Gadll alea) S8 dayng
asilis JSll (e degiadl) Al @ls) g5 Alee of Gfialll alixa iy «(Cheung 2009)
aadl Nl e desiadl 5sSd)l Al GVl g5 Ale Ga Juialy L S
dibie b Wl cpma ehaly LSO Jua apatis JSall clsol 0¥ ((Madarati etal 2013)
Gy o]l zlall ae Wlasl ST (&5 Ul e D500 JSYI eiall by cgydall LtV
Ligall (358 zlsa¥) e die (Lieal ehals JLaSI 5hS) 55l 206 L O LS () L
83 g el Aglae ol Aeghall o 58 ST leheay Lae cAdlall Lgiigpal AiLaY L cleile
Gilazal 7 s cilS goaadll MGl clgal ¢33 ~ s A 3 2005 Hle Spili &Parashos

caslit JSall (e Ll

Waall ol ety %12 Gmg %2 (e fan b BN gl asnlin JSall gl K3
.(Bratley 2008) ks %2 & L (RIPSFPRVASL

Fracture Mechanism : LY 41 -5-1

o S agal leebad) 2 Lo 1) ¢ sl on e Cagun —axall g53 Cilia) Logag= 20 3100 (6l ()
o Aidadll 5l cilS gy V) g aa dgag die el Sigan (Say sl gl Lgiaslie 5358
-(cheung 2009) ;.S

plastic deformation ¢alll osill asa e 5lys (Geae dadll s LSl oot 2 a4
&) (unscrewing \le 4 overscrewing ciljlall i < sale osSy dg) ke
Bl =S5 Torsional Jidll .S :(Zuolo& Walton1997, Serene etal 1995) Lajs (e s

-(Sattapan etal 2001) Lo Cpiled) e gill Wlaall oSl say Gl g5 s «Flexural
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B il e S R, TS

A5l AL gl X800 i byl ogil) (lSal agead) sekisag X200 €y pgilisi S5 313 Sl o @ 1(1)8 gl
(Cheung G 2009) (s 53saka .4, ganall i Al Aibaial) ¢ ¢ jlondly (haally Jamally

:(Shear yadll ) Torsional Jidll jus-1-5-1

Al ceaY) daglia Hlial ddyyh ANSE A5eY) Adeall enlial) gaas 1SO dcdaia Caxcag
e degiad) clglY) SEAY Gy creasiul iy (Jid) (568 SS sl Nsill e degiadl
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e s delull Colic ae Lelid 25 (Apll) 5181 Luly (e me3 AT iy Sllag oNITI asslis J<l)
T;lacj «(International Organization for Standardization 2008) .Sl Cisaa o
ol 3Sya shals Egan gl bl Jala 81aY) uly i S Ledie Jiall e Ll g1 ki
) dseasll Fa Jully lajsaa Jhainl ae il jld pe canliiall e 3] ld Caas dagn
SEM zulall (395N eaall dlaulsy asillyy .(Peters &Peters 2011) Sl Cuilic aje
s> oval dimple 4usaull 38l a5 ductile failure galll HuSU 3eddl Aadlall jelss
Gal) e Al ay Sl sasfe Dl Eldle Helii sl Jama a (Hull 1999) sl
oo gyl Ay SOl 8 Ll elae <l Ailaiag ¢ sl Bl alall e aalil abrasion
Gle @) Gla 32005 358 Gamall (aiaty Lavies ((1)8)sall (& LS ((Cheung 2009) 3yl sels
Al s o el (A jead) Zaldl i cinclusions JAa) Gas aag Sl il
Gl lpany e 2271 laas 2layiy Jsaii —microstructural heterogeneities iy jeadl
Al iy 13 ol dyglia 5Sin Al 3,8 G5 .(ASM international 1996) sl
LT aaf (a5 shearing i (g5l cliayai 13) dyguan o Alglliia ()6Siuy <A pa tension 2
NiTi LA Sy tsaadll Vsl WA e JS 8 Jeany zdsaill 13ay .torsion Jill (g5

-(Luebke &Brantley1991, Luebke et al 1995 )

Gl Gl (Gere 2001) 31V i Chiai CaaSe we Lo ol Aibaall il 558 of il
Dl el dadill s3a of Hliel ae(2-1.3) 5189 Lkl QY1 giall 8 sale Cuany LS
2000 olc Sattapan etal J 4 i .(Parashose etal 2004, Shen etal 2006) s.aY!
3 2005 e Alapati etal iy Laiy o) 4 dalll clgl¥) LSl o %55.7 & o
—3al5 el gl Al culsaV) Alasin) o8 5200 858 Gadai e Ciangy Lo Wlle Lpppe SLASAY)

cohsall Cilye 3o Caay 4ia S

ALa)al) Aandss 3191 (g Jalad) eial) JiS o s () cdpadiil) NiTi clsdl aia 28k 3l
3% Aglaall 038 (Y Al Llalin b Lule s ) goslud) (amy Gy cgrinding )
seall K5 8 Dss canli V) mhan e dyjene cileaai yselals 318U Agaeal) 4K palisy
llily .(Gambarini etal 2009) Jill e P 311 LS dlae ST clean 318
Jib e ading casnlis JSall gl delial Taaa Lglad 2007,le Sybron-Endo 45, cujzh
adle Aphall dadleal) Gukais ccasllaall S ilac s caibha ()59 0y5me Jsa psailin JSall el
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e asilin JSall Lpeaal) Al iy cAaeal) AESH e Jadlay e ¢ oany ol ool i Judll 8
S il Alaal) 528 @l adly i yeaall ciledaill (R s Martensite . Austenite
Gluhall abaxas %36 ) 2009 Gambarini du A Glag (Jull L) daglaa
JALLE Ay s Al 5189 Luld sl slap Jll S daglae (f o5 (Bahia etal 2006)
a ang (il sl \giaglie 8 All) 5100 adaiall JSlly arasill 50 ddyed Xu et al 2006
bl culs W s100 dalal) dpaeal) ABSY 8 Bl apenailly JSAI 138 U LS Jasallys
AMss ¢ sl 13 Cagan Jlaial i sGE haay dulll 31V AKEAY) 30l (o Sl L Jadl
s ¢ i)z lall ao LeSLaS 5251 (55 Lo clgdac g Lol 3181 Cliyias JSG Jmiy SlISiaY) 130
aldl sl le Taly @l osta o Jal s sl

(Yared etal 2003 ,parashos etal 2006)

:(fatigue fracture 2gay)) Flexural ol jus-2-5-1

s (eadl) ey mlhias (Sattapan etal 2000) ola)s Messer aaiiul
Ll slall Jaly el Lgihsal dain NiTi cilsdl LSl Gigaa Caagl Cyclic Fatigue
o AuSlaia (gsil o lindY) Ailaia 8 (et Aiaiall Ll Jala e 0 8IS () G el
i g3l ccyclic flexural fatigue sl [l slea) s Lo 13ay chaleailly 24l
(e g5l 138 yiads (parashos &Messer 2006) oSl Eigany gl Gaaddl 8 Cleds
Wow LN NITE sl j5uS 00 %(91 —44) i le Yggue Glaadl 5uS
Aapd e lad Apdall 38Y) alies (Y @l ((Cheung etal 2005, Sattapan etal 2000)
sl ve ale Jie ekl sl b3 @l aily ((Cheung 2009 ) sliad¥) (e dise
aglia o Lo Ll jlaay ayaY) Gl i (Serene etal 2007, Lope etal 2007)
ol Sigan J8 L ALl (e 3N oS & g:waj\ e : a9 Fatigue resistance algay)
Aaally (VT 330 ) @l 330 (e ATy gsb o calidy clysal) s3a aae G cluhall caaag il
Clhde slati ¥ bl e Taa LB Taae Jaat psacadl sl sl Law (NiTi <l

-(Peters &Peters 2011) G Lealaiiind (e e Lo 13y eyl
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oS! Bpae Adle (d28ypall) (gl uSill el lly dyjeaall striation il sy
helall 558 Alsye b Y pacall Ral Law Gha S o Cus cfatigue sleaY!
transgranularly aoaeall clpall o g2l Y & ¢(Hull 1999) compressive phase
Al o328 45 ¢(Ounsi etal 2007) dsasall ddaall K5 J) Jead tension 23l 58 Jady
Chmi S (5ol la oy Ofiall) (mey Jen Gae (Gl 5ol el 5l s
Llg A Gt dle 3y Ao g8 Gudad vie (Kl sl Galae NiTi LA cbrittle

.(Cheung &Darvell 2007) 4iaé (2laaS  al5i8Y) end of fatigue life Ly

Chevron pattem pointing
10 the crack ongin

Steady crack-growth region
(showing the presence of
fatigue-striation marks)

Trainsinon from steady
to rapid (urstable) crack
propagabon

Raped crack-growth
region {showing
microscopa dimples)
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gualll o A (ghlia A9 -e,f Bl o ESN agud) ua gl paail) quilay dbhial) o il JSdn paalll gal oc
(Cheung G 2009) (» 33sala &y gaall il jail Gany Wb jedang
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el Gigaad Al bl o cldle Gl am o s Gy A all usd Sad) ¢l
D5l e sl 138 Cigan AISA) A S5 Al sl e i Sl o(Weid etal 2007)
b Aallass (peters etal 2007) ¢)s)¥) Jileus ¢(Kitchens etal 2007) sl de pu Jia
«(Ounsi etal 2008) asslis JSull dlayil dpamdl Gailadlls ((Bui etal 2008) 31!
M3 Cua o(Tripi et al 2006) Lalll 51331 uldg opld Caaiy gydal) ¢liatV) 4yl I Zaleayl
Ll Aaall o328 Jal dasliall lGEN cula aily cleld (8 LS ok 130 4l 318y da\is
dalled)l ddaulsy saaa dlads ki Dentsply Tulsa Dental 48,8 culs cdabiae culluly
Ghll sl Loglie gl L Gl M-wire ap Laal) apulis JSall dagal 3l
G\ oS ol 8 cadl ( Gambarini etal 2008 ) 4wl (SIs (GT Seriex X Brochure)
asilin J<all clgal delua Gaslul yyskiy Sybron Endo 4Syi chalis cJlaall 13 4 ik
Elaa) AlSa) Axis cgsuad Nl (o degiad) dsull K 3l delia Gphl dglie mual
andd agle calll GAlls SN 138 o Aladladlly (R ghl) 8 gl gntis ISl el Jual)
1580 eX LS Ll S daslie 5ol 8 dels By el o)y (Twisted File) TF 3.
13 45 Gambarini etal 2008 il cadl «( SybronEndo, Brochure2008)
iy ) S aglia 8 Taals Baad el TF of cadl 26a0U) ciluhl) alaes GlliSs o ledY)
dle Faa Al 8 Gl (2010 ple Kim etal ) du 8 ol doglia 5aly) & %70 s
sy el uSl e M-wire Ll Jss das Aup 3y Lafs Kaul etal 1 2014
Aalil) Al < ga) (e eaaly JS ST i€ gl 13n daglie (<2012 Hle Pereira etal

Ll

s culS discarded ) & 4 sl 7159 e Parashos etal 2004 J duln i
Gl sl S of Gambarini 2001 s bl Sl s %70 3 %5 LS|
Ll syl AL il Bla Gl casnlin JS) (e de siadll Al @l LSy )l
iy ¢gppmd Lgalazind U8 aadl) o € ila e GBI ol il (Sl (o e siaadl
curved metal Jaid) aeadl sl 1z ay chlaal dayl lyedl Jal Gl 3,88 Cullad
2%y grooved block and rod assembly -2 .1995.lc Serene etal »adic) My tube
lacic) 5 inclined plane Jill =hull =3 .1991.le  HaiKe etal 4dcgane 4ladicl
die Guvia afie slul 55 three-point bend L) D Jaidll —4 .2002 ale Li etal
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a2ys a5 .(Cheung &Darvell 2007) Tias ydiah Lll) slslaall & (S5 cJysha i
.(Cheung 2009 ) axiliny 35350 (Say (V) Fa Lypme Mine Coslod g Y el 038 233

Al Bl eld Lgies cdalsll e IS e adied ol el AN @l doglie G
Lagladdl caaly LS ka1 o) LSy o linal) 138 dug)y s Leaal (S0 colindV) Ayl LeBlinin
s - S e gl 138 ALE Cay LeBlEsi 514l s1aY) a3y WS L(Grande etal 2006)

-(Gambarini 2001) ¢Ls™ midpoint Jaul dasill aa 3815 Sale (all S ad e

mixed mode :dkliidl) Aal-3-5-1

Ghy JB sl and Gl 4 aads dpiall sldl Jal Jes A s ()
asasis o Sattapan etal 2000) susll il lasi <sliiy 55l o3 laiag o(Kim etal 2008)
& agks ollaly o Schrader &Peters 2005) alasiu¥) cagluds o Xu etal 2006) 515!
eliad Sy Y Ay Aals ey 815 ((McNaney etal 2003) Juadie JS8 (558l 028 4l
stress gyl () cua ((Barbosa etal 2007) 315Y) S (il lpuiany pe aualailly Jaxi g8
Eua (Kim etal 2008) ((ob ol Jib ) ddsdaal) gill g5 alia) Laga cAusii adgall 2ie 3ale Ky
st 3lE 5 Lppe lealadia) vie DA Lall) 580 Ll Gaill abiall 5380 méds
B Ayead) Apndly Sl gl s Zysall Jhall o oY @llyg ((Ounsi etal 2007)
A€ ) 31aY) mhae e g aia (gl a5m 4800850 4a (10d (Bahia etal 2005) 4l
& mn Lo ¢ Jdnal) elandl Lmsg; layLiil e Yoy Lendys dseall 850 Sale oS ) (il
aad) s f5aad) Nl gl alira 5SS Ly (Wei etal 2007) oSl dlee S

.(Cheung 2009) halls Jidll (558 ¢ <DLl sy NiTi <ol alana o5 i)l

Improving NiTi Resistance of Separation : LU NiTi daglia 5245 -6-1

SoeS)) el lgiay casnlin JSal sl gyl £ peatl Gilagliul s Guld &
) sk dylaail Alald Mg sladinls lon Implantation 3lsil ¢)55 Electropolishing
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il G L )8 20064l Tripi etal d duln 8 L@l Gauad Caagy sl sl 3l
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Removing Separated Endodontic Instruments by
Microsonic Technique

- An In vitro and Clinical Study-

Abstract:

Background and purposes: The separation of endodontic instruments during
root canal treatment is a serious complication which is unavoidable whatever the
practitioner's precautions are, This problem increased with the use of NiTi rotary
endodontic instruments. This research aims to manage the separated instruments
by Microsonic technique in vitro and in vivo study, to determine the
effectiveness of this method in removing or bypassing the separated instruments,
make the diagnosis and explanation of the causes of failure and its associated
complications, and to evaluate the reflection of in-vitro study on the clinical
status.

Materials and Methods: the in-vitro sample consists of 90 recently extracted
mandibular molars, containing two canals in the mesial root, breaking the 3 mm
from the top of file H #25 made of stainless steel in the mesiolingual canal for
half of the sample, at three levels: in the coronal, middle and apical third (n=15),
The same procedure was done for the second half of the sample, but the broken
instrument was Protaper file # F1 which is made of nickel-titanium.

The clinical sample consists of 60 clinical cases including a separated
endodontic instrument, regardless of its type or shape, or the site of tooth or the
root canal. the sample was divided according to location of separated instrument
into 3 groups: coronal (n=11), and middle (n=16), and apical (n=33).

The attempt of removing separated endodontic instrument was done by
Ultrasonic device with operating microscope and the time required for removal
attempt was recorded from the moment of preparing the straight radical access,
and the success was considered as the removal of separated endodontic
instrument or entirely bypassing it, apart from this case is considered as failure.



Results: The general success rate was 86.7%, 68.5% for laboratory and clinical
study respectively. and it decreased and became more time-consuming whenever
approached the apex, there was statistically significant effect of separated
instrument location when it was in coronal third only, and compared with the
other parts, but no statistically significant difference was according to the type
or shape of separated instrument. The time required for the removal was higher
than the bypassing time, and there was statistically significant difference
between the time required for failed cases and successful one, where the failure
did not begin before 35 minutes, and there was no success after 55 minutes.

Conclusions: The type or shape of separated endodontic instrument has no
effect on the removal process, and the effect of separated instrument location is
limited in the coronal third. The required working time is an important indicator
of success and failure, and the practitioner must be very careful after first 35
minutes. The results of the in-vitro study were similar with clinical study in
general, but there were differences between them when they were compared in
detail. the laboratory study was better success and easier process than clinical
one.

Keywords: Microsonic, Operating Microscope, separated endodontic
instruments, Ultrasonic.



