13

Contents

Chapter 1
INTRODUCGTION ..ottt sttt ettt s ettt et e s be st asseneseaenenes 19
REFEIEIICES ...ttt ettt ettt st et sttt et b et be et se et be e be s 28
Chapter 2
TRAUMA OF DENTAL AND PERIODONTAL TISSUES DURING TOOTH ISOLATION AND
ALLERGIC REACTIONS TO THE RUBBER DAM .......cccoiiiiiiiiiiiiirieeeneeeteieeeseeie et 31
Allergic reactions to the rubber dam ..............ccoocooiiiiiiiiiiic e 34
Endodontic treatment in cases of patients with latex allergies ..............cccocooriiinininininininneeeee 36
PEOVERLION ...ttt e 37
REFEIEIICES ...ttt ettt et sttt bt ne e et b e be s 38
Chapter 3
INADEQUATE - SMALL, OVERZEALOUS ENDODONTIC ACCESS CAVITY PREPARATION .... 41
Inadequate extension or overzealous tooth removal during endodontic access cavity preparation ...... 41
COTTECHION ..ttt sttt st ettt sa et a s s sa et saens 41
Erroneous access to root canals through carious 1€Sion .............c.ccocoviiiiiiniiiiiniee, 46
Unidentified-missed canal ..o 47
Endodontic access cavity preparation of maxillary Central inCiSOF ...........ccvvueeeveveveveserieneeeneceseeceseneeens 49
Endodontic access cavity preparation of maxillary lateral INCISOT ...........ccovueveveveeecenineecinireeenireeeens 50
Endodontic access cavity preparation of maxillary CANINE ...........cocoeeveveeeveneeeneienesieeseeseesesee e 50
Endodontic access cavity preparation of maxillary first premolar ...............ceeeeveeeeeeveeeeveneceneiesecesereenenns 50
Endodontic access cavity preparation of maxillary secOnd premolar ..............oeeeeevevevevenceneseneseneneenens 52
Endodontic access cavity preparation of maxillary first BOIAF ............ccoeueevvereeviniecineieeeeeseceseeeeeeens 52
Endodontic access cavity preparation of maxillary SecORd MOIAT ............cccooeevevevvenevineniiinreneiereeenenns 54
Endodontic access cavity preparation of maxillary third moIar ...............ccoveveeveveveneinieneeneceseceeeeeenes 54
Endodontic access cavity preparation of mandibular iNCISOTS  ..............cccvuvueecinieininicnirineeeeieeeeens 54
Endodontic access cavity preparation of the mandibular CANINe ..............cccoeeeeveveeveneecenenieeneceneeeeeeeeens 56
Endodontic access cavity preparation of the mandibular first premolar ..............ooceeeveeeeveneveneceseneenenss 57
Endodontic access cavity preparation of mandibular second premolar ................cceecevvevvvenvvenesenenennens. 58
Endodontic access cavity preparation of a mandibular first MOLAr .............ceeeeveeeeveneeeeeiereeneceseeeeeeeenns 58
Endodontic access cavity preparation of the mandibular SecOnd MOIAr ............ccocovecevevevveneieneineneenenn. 59
Endodontic access cavity preparation of the mandibular third MoOIlar —............ceeeeveveeeeeeeeceneiereeereeeeenns 59
Access cavity in teeth with a destroyed crown and / or calcified canals .............cccocoevirviniinininiinnnieninnne 60
Endodontic treatment in crowned teeth ..o 62
By John Margelos, Efstratios Konstandoulakis, Aris Tripodakis and Theodoros Lambrianidis
Problems related t0 endOdONLIC tTEAIMEHNL .............c.covueueerereereininieeirieeetreeieets ettt seens 63
DiAGROSHIC AIJICUILIES .veveveeeeeeeeeeieeeteeeteet ettt ettt ettt et se st e s b e e ebe st ese st eseeseneeseseesessesesseneesansesenee 64
Difficulties in access CAVILY PIEPATALION .........ooueuevueereeeirisieieietsiesteestetsee st se sttt st st st s ste e sse st eseseesenes 66
Difficulties in identification | recognition of canal orifices and instrumentation of the root canal ........... 67
Sealing ability of temporary or | and permanent reSIOTALION ............cceeeueeeveeereenieseneesiriesisesseeeesseesseenees 68
Problems related ProStREtiC FESOTALION .........c.uoueeeueeeeeeieisieieieieesteeste sttt ettt st et e se e s s 68
Cracking or fracture Of POTCEIAIN ..................c.ccccovuviiiviniiiiiiiniiiiiiiiceee ettt 68

DaAMAZE 10 THE ADUIINERL ...ttt sttt ettt st sttt s bbb e e be st e st e e sse st ebeeenenes 69



14

Effect upon the retention and marginal seal of the proSthetic reStOration ............uoeeeeveeeeeeeeecereeceneeeeenenns 70
RELEIENCES ... e 71
Chapter 4
LEDGE FORMATION / CANAL BLOCKAGE .........ccoooiiiiiiiceneiectrteieetsee ettt 75
Ledge FOrMAtion ............cocoiiiiiiiii ettt ettt ettt ettt et et et et et et et et et et et et etenean 75

CAUSES ettt ettt ettt ettt ettt e st e a et ettt et et et a et et et a b ettt et et en 76

COFTECHION ..ottt ettt ettt et et e b e st e b et et et e b et e b e b e st e b e s et enbensentensensensensensens 76

PFOGRIOSIS .ottt ettt ettt ettt ettt ettt ettt ettt ten 79

PFOVEIIION ...ttt ettt ettt et et e et ettt et ettt ettt nen 79
CaAnNAl DIOCKAGE ..........ooveeeieieeieeee ettt ettt st e st e be et e sae e besse e seensesseensesasesseensesseensennsanneen 79

CAUSES .ottt ettt ettt et ettt b et ettt et et et et e b et et e b et e b e b et et e s e te b et ententennens 81

COTTECHION ..ottt ettt b et s st b et nenene 81

PrOGROSIS ..ot e 82

PTOVEIIION ...ttt ettt ettt st b et s e e bt et e s bt e b e e st e s bt et e e st e bt et e s bt et e enbesaeenbeent 83
REFEITEIICES ........omiiiiiiieeeee ettt ettt ettt et et et et et et et et e b et et et ententenbensantensensansensensanean 83
Chapter 5
PERFORATION ..ottt ettt ettt ettt sttt ettt bttt b et et bt ebebese et ebeneates 85
L. Crown Perforation (lateral wall of the pulp chamber) ... 86

LSS ettt ettt et ettt et et et et e et et e b e st e be b et e b e b et en b e b e st e bebe st enbenbentenbetentententans 86

THOAIIMGHL ..ottt ettt ettt st e bbb e bt s b et e b e s e et e b e et et e b e st et e be st et e b ebentensentensanee 88
II. Perforations of the floor of the pulp chamber (furcation perforations) .............ccccoceevvvevenvincnneennne. 89

CUUSES ettt ettt ettt ettt et et s et et et e et et e b et e b e b et et e b et e b e b et en b et et et et et enbennens 89

THOAIIMEHL ...ttt sttt ettt a e bttt b e b et be s e et e b e s s et e b e st et e b e nb et e b e st e b e b et et esetennenne 90

Techniques to minimise extrusion of material used to seal furcation perforations ..............c.c.coveeevencns. 95
ITI. ROOE PerfOoration ...........ccccoooiiiiiiiiiiiiiiiiciieere ettt s s 96

CAUSES ettt ettt ettt ettt b et et e bt st e a et et et et et et e b et e b e b et et et et et e s et enbennens 96

DUAGROSIS .ottt ettt sttt sttt ettt ettt sttt sttt 99

TTCAIIMEHE ..ottt ettt ettt et e e bt et e a e s bt et e e st e bt e a b e e st e bt ent e e st e et entesaeanseestebeansesatenseensenas 99

A. CONSEIVALIVE ITCAIIMEAL .....eouveneeneeneeeeiesieseeteseestestessestesaessestessasassassassessessassessessensassansessessessessessensen 103
B. SUTGIVALITEAIMENL ...ttt ettt ettt sa et be bbb bbb saesa b e 112
IV. Perforation of the lateral wall of the root (strip perforations) ..............c.ccccccoviiininineninenenenene. 119

CUUSES ettt ettt st et et e et et et e sa et e b et et e b e sb et et e se e b e abe et et e b e st et et et et e bentenbenee 119

DEAGIIOSIS ..ottt ettt sttt st et b et bbb et b e bt e b e et e b e b e b et e b et e be b entebenee 119

THOAIIMEHL ...ttt ettt et b e s ettt e bt et b e s b e e b e b e sb et e b e et et e besbe b e be s enbensensenean 119

PFOVEIIION ..ottt ettt bttt st b e s bt st e b e s bbb e se et e bt e b e b et eneen 119
V. Perforation - Enlargement of the apical constriction and foramen ................ccocovvrviinvnninceneenenne, 122

THOAIIMECHL ...ttt ettt s a b s bbb e s bttt b s bt st e b s b et e b e st et e b e sb e b e se s et ensensensen 122
Treatment of perforation in cases were the root canal cannot be found or renegotiated........................ 123
Materials for the reparation of perforations ................cccocooviiriiiiiiiniin e 125

Prognosis of furcation and of OOt PEIfOTALIONS  .........c.cccevevueviresiiinieiieenietse ettt 135

PTOVEIIION ..ottt ettt ettt et st a e st e s a e et st e s bt et e s at e s b e st e sae e besabesbeebesatenbeenbaaean 138
REFEIEIICES .......oouiiiiiiiieieee ettt ettt et e et et et et e st et et et e be b et e sessensensansantansensansansansans 138
Chapter 6
UNDER - INSTRUMENTATION AND OVER - INSTRUMENTATION ......cccccoviniiniininineneeneenne 145

COFTECHIOMN ..ottt ettt st et et e st et et e st et e b et e b e saesb e b e b e st enbesbe st e bese st ensebentensansentansanes 145

PFOVEHLION ...ttt ettt ettt sttt e st et e b e s et e b et et e b e st et e be st e benbe st e besbentenbenseneensenee 146

Design of r00t CANAl INSITUMEHEALION ........c.eeueueeieieieieiieieieiesteesteiteeteaesseessesesesaesasseeesensesessesasseneesansens 146

A. Study of the root canal MOFIPROIOZY  .......cc.oouevueiueiieiiiienieiesiesiee sttt st see s 147
B. Apical termination Of iNSIUMENIALION  ........cc.ccuevuevueriesienieniesiesiestesteste ettt st see e seseessenseneensenee 147

C. Determination of inStrumentation Width.............c..coueeueeeveeeesvesieesseessesesssesssesseessesssessesssessesssesssessenns 150



Choice of the instrumentation teChNIQUE ................cocuieiiiriiiieiiceeeeeeee et s ae s 150

Smear layer removal versus smear layer retention...............c.coccoceiiiiiiiiiniiininii e 153

REFEIEIICES ...ttt et b bttt e bttt sh e bt e bt e a e bt e bt e st e st e st e st e st e st e st e st eneeaeesteneeaeesteneenean 157
Chapter 7

IRRIGATION RELATED RISK .....c.ooiiiiiiiiieieetrtetercteiee ettt et bbb ee 163

Extrusion into periapical tISSUES ...........cccooouiiiiiiiiiiiiieeeeeee ettt nne s 164

CAUSES Of IITIGANE CXITUSION «..v.eveeeveeeeveeeieeeeeeseeeteseetestesstesesetesestesessesessessesestesesseseesessesensesessanessensesensesenes 164

a. Extrusion of SOAIUIM MYPOCRIOTILE ............oceeeueeeeeeieeiieieeeecieetesieestestessee e ssaessesssesseesesssensesssenseensens 164

SYIUDEOIILS .ttt ettt ettt ettt ettt ettt e et e st et et e st et et ea b e st entent et et ent et et et eneene 165

MATAGEINIENL «....eeeeeeeeeeeeeeeeeeeeeeee e e e sae st e st e s e sseesse e sesseeseessasseesseassasseessasssassesssanseensesnsenseansens 166

PFOVERION ...ttt sttt sttt ettt b et b bbbt b et e bt 166

C. EXtruSion Of CRIOTREXIAINE ...........ccueeeeeueeeeseecieeiesteesieseectesseesseessesssessessesssessesssesseessesssensanssensesnsens 167

d. Extrusion Of ethyl QICONOL................ccoeveeineriiiiiiiiinieteteeetete ettt 167

e. Extrusion of Oxidative Potential water and Electro Chemically Activated water (ECA) ........c..c........ 167

[ Extrusion Of CREIALING AGENLS........cc.coueveeererieiriieeieeriteee ettt ettt sttt sttt sttt ettt et 168

Leakage of irrigants into the gingiva and oral mucosa, gastrointestinal and respiratory tract............ 168

PEOVERLION ...t s 168

Ocular chemical tratmA ............ccooiiiiiiiiic ettt ettt bbbt nes 168

THOALINICIL ...ttt ettt ettt et ettt et ettt et ettt et et e st et est et et emeenis 169

PFOVEIIION ...ttt ettt ettt ettt e a et et et et et et et et et et et eat et et e et eas 169

ALLETZIC TEACHIONS ..ottt ettt e st e st saesteesae et e saeesaesseessesssesseessesssesseessesnsensesnsenseenses 169

Prevention- MAnagemMENIPIEVENIION ..............ccccuecueeiesieiieieeieteteste ettt ettt et ettt et et e ettt et et enes 169

Increased concentration of irrigants in the environment ...................ccoocoeiirriiniininseneeeeeeeee s 169

SYIIDEOIILS ..ttt sttt ettt ettt ettt sttt b et et h et bttt st et s bt bt e st st et bt e bt ese st et naens 170

PFOVEIUION ...ttt ettt ettt ettt et ettt et et ettt ettt et 170

REFEIEIICES ..ottt ettt sttt b e st e b e e e e ae e bt e bt e s e e st e s e es e e st e st e st es e e st eseeseeneeseeseeneeneeneeneeneen 170
Chapter 8

ERRONEOUS LENGTH INSTRUMENTATION ......ocooiiiiiiiieineineieeteenieteesee e ses e 175

Instrumentation beyond the fOramen .................coooooiiriiiiiriiiiieceeeee e 175

MANGGEINICHL ...ttt ettt et ettt ettt et et e et e st et e st e a et ent e st et e st e st et e st entent e st enee st eneens 176

a. Obturation with lateral compaction Of GUILA PETCAQ ...........cceeeeeeerierereirerieieeeeeeeeetee et 177

b. Combination of master cone and injection of thermoplasticized gutta percha......................cceeuee... 177

C. THe TVIfECIA LECHTIGUE ......eeeeeeeeeeeeeeeeeeesteeteeee e et e st e e s e e se e se s st e seessessaessasssesseessanseessanssensesssens 178

d. Thermoplasticized tip of master gutta-percha cone and lateral COMPACHION ...........cccoeeueeeeueeuennenne. 181

APDICALPIUG .ottt ettt et et ettt et ettt et et ettt 181

e ;. Apical plug with autogenous dentine CRIPS ..............coovevveveiiiirieieieiniiniciee s 181

e, Apical plug with calcium RydroXide...................cucvveeucieieiiieieieieiece s 182

e;. Apical plug with Various MALErials ................veveveiiiiiiiiiiiiiiciei s 182

PQIFL COMIFOL ...ttt ettt ettt b et b et s et e se b e e b et ese st eseseneeseneesanes 182

Instrumentation short of the foramen ..................c...cooiiiii 183

MANGGEIICRIL ...ttt ettt ettt ettt ettt a et et et e st e st et et et et e st et et e st eae et eaeenis 183

Prevention of instrumentation beyond and Short Of the fOramen ...............occcoeveevevvvennveneceneeeeneeens 183

Length determination Methods..............ooooiiiiiiiiiiiii ettt ettt 183

Radiographic length eStimation MEIROM............c..cceueevuecereririsieieesieesie ettt ettt es 183

TOCRIUGUE ...ttt sttt sttt sttt et ettt et ettt et ettt et 185

Electronic root CAnal MEASUFCIIENL .............c..cccueeveeeeeeeeeeeeeeeeeeeeeeeeeeeesaeeeaeesaesssstessasessessssessessnseesneeans 187



16

Evaluation of length determination methods ................coooiiiiiiiiiiiieeee e 189
REFEIEIICE........eiiiiicc ettt ettt a et st a et s ae s 192
Chapter 9
FRACTURED INSTRUMENT .......ccooueiittiiintettrtetetrteteiet ettt ettt ettt sttt st nes 199
CaUSES Of INSITUIMENE FIACTHUTE ...ttt ettt se st se e e se b e e sse e eseseseseneeseneens 199
USE Of WOTTL INSITUITICHLS ...ttt ettt ettt ettt et ettt et et e b e st et e b e st e b e bentensesensensen 203
Inadequate endodontic AcCess CAVILY PrEPATALION ..........cceeeueereesieeseeeeesseeeesesssessessesssesseessesssessesssessees 203
ETrONCOUS USE Of INSIFUITCILS «....o.veveeeeieeeeeieetesieesteeteseeetesasesseesesssesseessesseessesssessesssesssensesnsesseensennes 203
MANUFACTUTIAG AEFECE ...ttt sttt et e et e st et e s e s et esesse s ansessensensensensansensensansenes 205
COFTECHIOMN ..ottt sttt st et e b e st e s e s e st e s e s e st et et et ansasse st anbanse st e sesse b enbesassensesensensansansansanes 205
RELrIEVAL Of TNE frAGIEIE ...ttt ettt b e b e e sa s a b e e ese s esasbeneeseneens 205
CHEINICAL TREATLS ...ttt ettt ettt b et ese s e st e e e b et e se b e s e ese st esansenaseneeseneens 207
MECHATICAL TREATLS ...ttt ettt ettt ae et b et b et e se st e e b et ese s enebeneeseneene 210
Method using SMAll SIZEA TISITUIERLS ........ccocuevuevueeuesierierieetestestestestet et ste e st e sessestessessestensensesaensenne 214
The MasSEraniu MEHOM .............coeeevuerurinueieieieiesieesie ettt bttt be ettt be st be e te e benaene 215
The Feldman and cO-WOFKers MeEtHOA. .............c.ccceuevueeuenueniesienienieeiententesiesteseesseseessessesseseessesaesaessesaeees 219
THE SULEE INEIHO. ...ttt ettt ettt ettt sttt s e bt st e s at e be et e s bt e besatesbeenbesaean 219
JORNSON ANA BEAILY MCHROM ...ttt sttt sttt st ettt st b e saesaesbe e 219
Method using the Canal-fiRAdEI-SYSIEM ...........cc.ccueeueiueiuerieiieeiestese ettt ettt ettt bessesee b ee 219
The FOrs And Berg MEINOM. ...........c.ccoueiueiiiiiiiiiiieiesieeeee sttt ettt sttt ettt sb b st b nbesaeeen 219
THE WITE LOOD TGO ...ttt ettt ettt ettt b e st et be e e aebesaeeen 222
MEtNOA USING UIFASOUIAS ......eoneeeneeeeeeeieeieeeiesieeieeeesteeteseeetestesseestesssesseessesseessesssessesssesssessesssessesnsennes 224
Evaluation of the methods using mechanical means for the removal of the fragment of instruments..... 226
ELECIFOIPIIC TNEIIOA ...ttt ettt ettt ettt st b et b e sae e b e 226
Surgical removal Of SEPATAEd INSITUIERLS .........c.cccouvueueriririeiirieieentsie ettt ettt et eneeees 227
PFOGHLOSIS ..ottt ettt ettt ettt s bbb e et b b et b b e b e b e beeb e be b e et e be b et e bebeneebenee 228
PFOVEREION ...ttt ettt sttt et e et b e et et e b e st et e b e st e b e b e et et e b et e be s enaenbenee 237
Assessment of fracture mechanism of endodontic files
By Spiros Zinelis and JONN Margelos .......ccoeoiieriiirieiineieeieereteeeeste ettt 239
RELEIEIICES ........viniiiiiiiiic e e 244
Chapter 10
OVERFILLING — INCOMPLETE FILLINGS .......ccootnititnnietntneetneieeinteieietseesesesesteseses et seesaesesenennes 249
Extrusion of the filling material ... 250
THOAIIMCHIL ...ttt s a bbb e b e e b e s bt b e s b e s b e b e s bttt b e s b et e b e st et ense s etensenseneen 258
Underfilling of the root canal....................oooiiiiiiiiiiiieeee ettt b e e seeens 263
THOAIIMCIUL ...ttt bbb b e bbb bbb 270

Problems relating to the removal of the filling material
Non-invasive local aspergillus colonization of the maxillary sinus
by Doz. Dr. Johann Beck-Mannagetta

TTUTOAUCTION ...ttt ettt ettt nebess 273
Presumptive CONCEPt Of PAINOZENESIS .......c.oeueeuvuerieirieieiesiseeieteiete ettt ettt ettt be e sens 273
PrOPRYIACHIC TN@ASUTES ...ttt ettt ettt ettt b ettt et e be sttt be e ene 274
EPIACINIOIOZY ...ttt e 275
MedicOlegal IMPLICALIONS .......c.ccuveveeeereieieieisieieieteesteeete st se st es st se st esesse e sessesessesasseseesansesansesasseneesensens 276
THOAIINEIL ...ttt ettt ettt ettt a et bttt bbbt a b et bt eb et enese st sseneenn 277
COMCIUSION .ttt ettt bbbttt ettt st ettt b e e ebene 277

A (3 S 1 16 LR 277



17

Chapter 11

VERTICAL ROOT FRACTURES ......cooiitiiiieeinteteentrtete sttt sttt sttt sttt ettt 285

Vertical OOt FrACTUIES ..........ccooviiiiiiiiieie ettt ettt ettt et b et et sa et neens 285
CAUSALIVE JACLOTS ..ottt sttt sttt sttt st e b ettt et et b ettt s bt be e b e 287
SYIUPLOIIALOIOZY .ottt ettt ettt ettt b et be st st st et sbe b ebe st e saenestens 290
DIUAGNOSIS ..ottt ettt ettt ettt et ettt ettt ettt ettt et eas 291
TTOAIINICHE ...ttt ettt ettt a et st b et a et b et b bt b et b et s et eme s et ebenseneanen 301
PEOVERIION ...ttt ettt bttt ettt bbbt 307

Application of Amelogenin (Emdogain) in the treatment of vertical frctures.............c.cccoevninincnnns 307
By Geoge J. Siskos
TIUTOAUCHION ...ttt ettt ettt sttt sttt sttt ee 307
TTCAIMEIE PTOOCOL ...ttt ettt bbbttt sttt b et nasbenen 309
Comments on the proposed treatiment PrOtOCOL ............cuceceeueevevenieieeeeieseeteeseeesiesesiesseesaesessesessessesenaesenes 314

Vertical root fractures in teeth restored with the use of @ post..............cccocoveiiniininiininnice 315
By Pavlos Garefis
Postendodontic rehabilitation as a causative factor Of URFS ..........ccouuevevveneeneiieesesesieeseeeeeseeees 315
Factors reletive to the cCharacteristiCS Of the POSE .......c.ueuecueereeesieieeesieesieeeesteeste st ettt es 315
Biomechanical fuctors relating to the SItUOLS Of tRE POSE .....c.eeueeeeeeeisieieieieesieesie et es 315

REFEIEIICES ........oneiiiiticee ettt ettt bbbttt b et be e e et b e be s 317

Chapter 12

EMPHYSEMA ...ttt ettt b et b e ettt b et be bt e b bt et e b e b et et ebe b et bebenetebeben 323
CAUSALIVE JACIOTS ...ttt sttt sttt ettt b et sttt et b e sttt st be e b e 323
DIUAGNOSIS ..ottt ettt ettt ettt ettt 324
PEOVERLION ...ttt et 328
TTOAIMNICHIE ...ttt ettt ettt st s et s e st s et a et st e st s e st ne st enenneneanen 328

REFEIEIICES ...ttt ettt bttt bbbttt bt se e et be e es 333

Chapter 13

SWALLOWING OR ASPIRATION OF ENDODONTIC INSTRUMENTS........cccconiirinneeenireeeenne 337
Diagnosis — SYMPIOMALOIOZY ...........ccowvuvurererereririririeieieieieeieeeeeeieee ettt ettt ettt sesasasanes 337
THOALIMICIUL ...ttt bbb 340
PEOVERLION ...ttt 341

REFEIEIICES ...ttt ettt et ee 342



