PUIPOSE, rationale, and
Importance of onpturation:
Standaradl of care

Homan Zandi 2004

Fhe ultimate: bielogical aim: of reot
canal treatment IS elther tor prrevent or;
clre apical periedontitis



Functions off the: root filling

Preventing the
reinfection by acting
as a barrer

Sealing any’ surviving
pacteral cellsiand
thelr Irrtants

StoppIing Infux: of
pPeriapical tissue
fltids




EAlltresterelliminaterthese eilel0eICalNieClo)s
anad te’ prevent further lrtation via continuead
contaminatien off the roet canal system: are
el prHmercalSes Gl falllre einenstrgical anad
sturgical reet canal treatment



Three-dimensional (5-D) ebturatien
Radiegraphic evaluation

s Poor correlation hetween the guality: of the root
canalfepilratien and What Is;viewead! en a Buccal
radiograph

s When the reoet filling Is radiegrapically;
acceptakle, the likelihoed ofi leakage: s still
rather high





















Prognoestic factors In root canal
therapy.

Preeperative: factors
Intraeperative actors
PoSteperative factors



Preoperative factors

Apical peredentitis
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Preoperative factors

Apical peredentitis
Lesien size






Preoperative factors

Apical peredentitis
LLesion size
PuUlpal status



Preoperative factors

Apical peredentitis
LLesion size

PuUlpal status
Symptoms



Preoperative factors

Apical peredentitis

LLesion size

PuUlpal status

Symptoms

Age, genader, teothrlecation, health



Preoperative factors

Apical peredentitis

LLesion size

PuUlpal status

Symptoms

Age, genader, teothrlecation, health
Periedental conaditieon



Intracperative: factors

Apical extent of canallinstrumentation and
filling



Underfilled (=2 mm) 0-2 mm from apex Overfilled

68% success 9496 success 76% success

Sjogren et al., 1991

























Intracperative: factors

Apical’ extent of canal instrtumentation and
filling

Apical enlargement

rreatment Sessions

Material and technigues

Complicatiens




Posteperative: factors

Resteration






e SUCCESS) O ERCUEUORIC tIETAPYAIS
commonly: theught off In terms; off an
adeguate apicaifseal

IHOWEVEF, the Colenal seal achieved: by the
[estoration may. e considered as Important
for the Ulmate SUCCESS off endodentic
treatment: (Marshallfet al, Swanson: et al,
erabinejadt et all, Magura et alt Kiayat et
al, Ray et al, Tronstad et al)



Strindberg, In 1956,
considered that the
MESE COmIMon Cause: of
falltre was leakage ofi
tissue fiuids apically,
AeURENRECEUEIENOo!
fillings

Ingle it 1965 found
that e 104 failed
CASES), 66 Were
asseclated withra peol;
apical seal







Hew much guitta-percha should
e retained termaintanm: the
apical seal?



Camp et al (1983)
determined that |
When 4 mim Of QUtta The effect of dowel preparation on the apical s._'é._

three common obturation techniques

p e rC h a WaS retai n e d Larry R. Camp, D.M.D.,* and Maylon J. Todd, D.D.S.**
Only 1 Of 89 Fort Hood, Tex. £
Specimens showed e

with a dowel core and crown is frequently indicated.
Guzy and Nicholls' demonstrated in an in vitro study

cakage, whereas RSy
32 of 89 specimens, EEEEEER
leaked When 2 min

ofi gutta percha Was

retained




Madison,
Zakarson (1984)
anad Neagley,
(1969) fietind No
leakage at 4 mm

The effect of dowel preparation on the apical
seal of endodontically treated teeth

Ross L. Neagley, Commander. (DC) USN

NAVAL DENTAL CLINIC, NORFOLK, VA.

’I:e most common method of restormg the pulpless single-
is by means of a cast post crown which is cemented into thi
canal space.! However, there have been no pub]:shed =-: iga
what effect the actual post preparation has on the apical seal ¢




Zmener (1980)
fioundi that inl reet
canals; sealed with

lateral |
condensation: | Effect of dowel preparation on the apic

technioguet le akage Of endodontically treated teeth
Wa.S reduced When h09valdo Zmener, DDS .
MOre than 4" min of |

: A preliminary study was conducted to evaluate th:
preparation on the apical seal of root canals obturat

g u tta— p e rC h a ) silver cones, or gutta-percha with lateral conde
cement. Apical leakage appeared notably redu

remalned In the | 5 - point was not disturbed. In root canals sealed

condensation of multiple gutta- percha po
considerably when more than 4 mm of g __ -percha fil

apical portion:



Portell et al (1982) determined! that mMost of
e specimens Withronly: S i of apical
guittal percha had seme leakage

Mattisonr et alf (1.984) folund Significant
differences; between 3, 5, and 7 mn off guita
PElcha, and they concluded that at least s
M7 off gUtta PErchal IS Recessany. for an
adeguaterapicaliseal



POSt space preparation; and
leakage

PUifinRg the mechanical preparation ofi the
POSt space. It IS pessible that the reet filling
mayAeiSted e Vipratedi Wit aiSlpLien

of the seal



Provided a minimum of 5 hini of seunad
apicall roet filling Is |lefit /7 s/tu, studies have
shiewn! that: removal of laterally: condensed
gUittENPENCHEN G BES NP ATECItIIE 2RICAIRSEAl;
[IFrespective off Wnether the post space: Is
prepared Immediately after ehturation e Is
delayed (Zmener 1980, Neagley: 1969,
Bourgeols et al 1961



Endodontic sucecess

It 1S generally, accepted that the: SUCceess
[abe o the treatment Is pesitively,
correlated with the' criteria for geoe
iechnicaifgualibyseirtheoetiling
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Eveniin a goed roet filling| perfermed
Uinder eptimallcondition, the corensa
leakage will'lhe: consistent and extensive i
tle access: cavity I1s Iefi: unfiliedrand thus

expesed to fitids



























Obturated root canals can be recontaminated
By MICKE-ERgaNISMS! 1A & NUMBEN ol Way/s:

x Delayin placingla coronall resteration.
Temperany matenals Wil eisselve slowly: alter
I time N therpresence of salivarand the seal
may. break dewn. A temporary restoration; of
Inadeguate thickness willfeventually: leak



= Eracture off the coronal restoration and /or
the teoth

= Preparation of pest space When the
remaining apical section of the root filling) s
Ol Inadeguate density’ andl/ or lengih



Coronal leakage...

Marshall & Massler, in- 19614, canied eut a
leakage; study: Using a radieaciive: tracer:

and shewed! that cerenallleakage ecelied
despite the presence of a coronall dressing



Leakage of endodontic ekturation
materials are measured by:

s Dyes; (Swanson et all, Madisen et al)
s Radioactive Isetepes (IViarshallfet al)

s Bacterna (Vortensen et al, Geldman et al,
Jorabinejad

et al)
s Fluid filtration methed (Derksen et al)



Allison et ai, n
1979 made: brief

reference. to the
pOSS|b|I|ty that a The influence of the method of canal prepa

quality of apical and coronal obturatio

goafcorenell el
might coentribute
to Clinical failure This study sought to evaluatehowthetaper.‘

David A. Allison, BS; Charles R. Weber, BS; and Richard E. Walto

affected the seal. This was done by determis
microleakage of an isotope, “Ca, into the :
extracted teeth were classified into e

positive and negative contml grou

were enlarged to a 2

penetration) or to a step-

penetration); all were




SWanson &

Madiseny, Inf 1987,

did an in vitro study FESEEEEEEE

Where they Showed An Evaluation of Coronal Microleakage in --
that' after On|y 3 Endodontically Treated Teeth. Part I. Time Perlo
qd 25 exposure 1o Kimberty Gwanson, 8 coesand SxcHca ixc I TR
artificial saliva there FEFRERERRE ) =
Was extensive o

leakage over time when the obturation material was

coronal leakage of a Bt mr e

domly placed into six groups following chemome-

chanical preparation and obturation with gutta-per-

trace r dye th ro u g h cha and sealer. The sealer was allowed to set for

48 h, temporaries were removed, and the teeth were
coated with sticky wax, leaving access openings

aparently sound B e e e
reot filling




Madisen &
Wilcox, 1R 1988,

confirmed! that

expdsu e ()f FOOT | An Evaluation of Coronal Microleakage in
Endodontically Treated Teeth. Part lll. In Vivo St_

0099-2300/88/1409-0455/$02.00/0
JOURNAL OF ENDODONTICS
Copyright @ 1988 by The American Association of Endodontists

canals to) the

oral envifenment
allowed coronal |
leakage to take  prEEEfTsEREme

. with zinc oxide-eugenol. Seventy-two hours later,

I the temporary restorations were removed and the
p ace y I n SO m e coronal openings exposed to the oral environment
for 1 wk. Following removal, the teeth were placed

in dye and cleared to allow visualization of dye

cases along the ;?mmmlﬁ:""‘““"":"m
Whele lengii ofi -
the reot canals

Sandra Madison, DDS, MS, and Lisa R. Wilcox, DDS, MS




Torabinejad et al, in
1990, fieund that
50%) ofi single-roeted

0099 2399;90} B 2 OGBB;SUZ 00/0

teeth, root filled™ o R

usingl lateral | In Vitro Bacterial Penetration of Coronally Unaej‘
Endodontically Treated Teeth

condensation of
g u tt a p e rC h a an d a Mahmoud Torabinejad, DMD, MS, Borasmy Ung, DDS, and James D. Kotltcrlnq, PhD
sealer' cement, were e
contaminated with [t e e M

sealer, using a lateral condensation technique. The  4nd root canal ﬂ““’l ma
coronal portions of the root filling materials were Although isotopes 1

} bacte rl a al 0)f) g th e placed in contact with Staphylococcus epidermidis ~ 'IY¢ leakage, 'f" ";' Iy, T .

and Proteus vulgaris. The number of days required much smaller
for these bacteria to penetrate the entire root canals more rapldl "

Wh O I e |e n gth Of th e . was determined. Over 50% of the root canals were

completely contaminated after 19-day exposure to
S. epidermidis. Fifty percent of the root canals were

root after 19 days or” - Eiale i A o
42- days, depending -
Upoen the

contaminating

erganism




Khayat et al, in 1998,
have shown that roeot
canals ebturated with
gutta percha and Roth’s  [Erid ioesasas

sealer, using eitner Human Saliva Penetration of Coronall
lateral condensation or  RdSlGICEE LTS .
vertical condensation Ko Kt M, Saungukong i 0oy s an AT A
Were contaminated

apically Withrpactena : Studies have shown significant coronal dye and

; ] bacterial leakage following exposure of sealed root
firom saliva exposed to o e skity was to efaiit i e
bacteria in natural saliva to contaminate the entire
the coronal part of the + EAdmmpddemci=l:
cleaned and shaped using a step-back technique. |

reot canall enly: All ;h;n;go;;m;m;b;:gm e
canals were oser and servr
contaminated within 30
@ays Ol ExXpesUre







Wihaat IS, more: Important?

A goed roet filling or a goed coronal
[esteration



International Endodontic Journal (1995) 28, 1218

Periapical status of endodontically treated teeth in relation to the

technical quality of the root filling and the coronal restoration

H. A. RAY, & M. TROPE
Department of Endodontology, Temple Dental School, Philadelphia, PA 19140, USA

1010 endedentically, treated teeth examinead
radiographically,

Geod endodontic treatment (GE)

Poor endodontic treatment (PE)

Geodl resteration (GR)

Poor resteration (PR)

Albsence ofi perraductlar inflammatien (API)
Presence of periradicular imilammation (PPI)




Table 1. Periradicular status for each category of treatment quality

Group Endo Coronal No.teeth PPI API %API

Good (GE) Any 495.0 12105 345 75/
Poor (PE) Any 490.5 25210 2385 4886
Any Good (GR) 633.0 126.5 506.5  80.0
Any Poor{PR). 352.5 2460 1065 30.2

* PPI, presence of periradicular inflammation
* API, absence of periradicular inflammation




Table 2. Periradicular status for various combinations of treatment
quality

— SR . pp— —

Group Endo Coronal  No.teeth PPI API  %API

Good (GE) Good (GR) 330.5 28.52 3020 91.4
Good (GE) Poor (PR) 164.5 Q2.0 725 44,1
Poor (PE) Good (GR) 302.5 98.0 204.5 67.6
4 Poor (PE) Poor (PR) 188.0 IS4 = =34.0 18,1

PPI, presence of periradicular inflammation.
API, absence of periradicular inflammation.




Conclusion:

Fhe technical quality’ eiff the coreReal
Estorauen Was significantly, mere impostant
than the technicall guality, of the ERcedeRtic
reabment for apicall periedental health



Influence of coronal restorations

on the periapical health of endodontically
treated teeth

Tronstad L, Asbjernsen K, Doving L, Pedersen I, Eriksen HM. L. Tronstad, K. Ashjgrnsen, L. Daving,
Influence of coronal restorations on the periapical health of I. Pedersen, H. M. Eriksen

endodontically treated teeth. Endod Dent Traumatol 2000; Department of Endodontics, Faculty of Dentistry,
16: 218-221. © Munksgaard, 2000. University of Oslo, Oslo, Norway

Duplicate: the study by Ray: & Trope



Table 2. Periradicular status of groups of teeth with good endodontic treat-
ment, poor endodontic treatment, good coronal restorations and poor coronal
restorations

Endodontic Coronal Success in
treatment restoration n Failure Success percent

GE Any 506 111 395 18%*
PE Any 495 216 279 56%"
Any GR 663 201 462 70%**
Any PR 338 126 212 63%* "

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR=
Poor Restoration; Any=Any Quality.
* The difference between the success rate of teeth with Good and Poor
Endodontics was statistically significant (P<0.0001).
** The difference between the success rate of teeth with Good and Poor
Restoration was stastistically significant (P<0.0001).




Table 3. Success rate of endodontic treatment of good or poor quality in teeth
with good or poor coronal restorations

Endodontic Coronal Success in
treatment restoration  n Failure Success  percent

GE GR 364 70 294 81%"
GE PR 142 41 101 1%
PF GR 299 131 168 56%*
FE PR 196 85 111 57%*

GE=Good Endodontics; PE=Poor Endodontics; GR=Good Restoration; PR=

Poor Restoration.

* The difference between the success rate with Good Endodontics and Poor
Endodontics was statistically significant (P<<0.0001) regardless of the qual-
ity of the coronal restoration (GR or PR).




Leakage under endodontic therapy

Insirumentalion










LLeakage under endodontic thera

Intrumenitatlion

Intraappointment
dressing




LLeakage under endodontic therapy

Intrumentalion

Intraappoiniment
dressing

Postioperative










what prevents
microorganisms from
penetrating a rooft filled
tooth?

Sealer




what prevents
microorganisms from
penetrating a root filled
tooth?

- Sealer
- Core material




what prevents
microorganisms from
penetrating a root filled
tooth?

Sealer
Core material
* Filling technique
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what prevents
microorganisms from
penetrating a root filled
tooth?

» Sealer

Core material
Filling technique
Restoration































Prokaryptlcg :
.:cells (bacteﬁa)

‘are the s;naﬂest
- of the - !
unrcellular |

- organlsms‘"
They are, for..
’the most part,
appro)qinately

,-1to 1.5 pm 77
~ wide,and 2 0,6/
um Iong

|
Cizp 11085 matier!

".:: s

S é "'.”'.'_ 5 pr
4 Escherichia coli iIs
approximately 1 pm in
diameter

.l T "



Bacterial mechanism of tissue
damage and hacterial products

Bacterial factors for
colenization and
growth

Bacterial factors for
Invasion and tissue
damage




Bacterial factors for Invasion
and tissue damage

Direct

T

Cytotoxic
pProducts

Indirect

P

Enzymes

Inflammatory
response

A

Tissue damage




ENZYymes

Collagenase
Trypsin-like protease
Gelatinase
AmIRepPepLiaase
Plhiespholipase A
Alkaline phesphotase
Acid phoesphotase
Ayalurenidase




Toxic factors

Bone resending fiacters Cytotexins
x [Ipoteichoeic acid x BUtyrc and propionic
s Lipopolysaccharide acids
s Capsule x |lndole
x Amines
a1 Ammenia

n Voelitile sulphur
compounds
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