Endodoncie

* Problematika onemocnéni zubni drené a
periodoncia.



Cil endodoncie

e Udrzet zub s osetrenou zubni dreni nebo se
zaplnenym korenovym kanalkem co nejdéle
ve funkaci.

» Endodontista prirode jenom pomaha“
W.D.Miller
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Odontoblasty
Predentin
Dentin

Exstirpovana zubni dren




Endodonticka morfologie
pojmy
Drenova dutina
Korenovy kanalek

~oramen fysiologicum apikalni konstrikce
~oramen apicale

Periodontalni stérbina
Makrokanalovy systém
Mikrokanalovy systém



Endodonticka morfologie
zakladni poucky

Korenovy kanalek do Kofenovy kanalek neprobiha rovné, ale
sklani se vice nebo méné distalné

Korenovy kanalek je zridkakdy okrouhly, obvykle je vice Ci
méne mesiodistalné oplostely

Kazdy korenovy kanalek miva vétvicky, které usti do
periodoncia — ramifikace.

Nejvice ramifikaci je v blizkosti korenového hrotu —apexu, jde
o apikalni ramifikace

periodoncia vyustuje nalevkovité — rozsifuje se smérem do
periodoncia

Usti hlavniho kofenového kandlku neleZi na hrotu kofene, ale
pod nim nejcastéeji distalné nebo distooralné od hrotu

Vsechna vyusténi korenového kanalku do periodoncia jsou
obklopena cementem.



Endodonticka morfologie
zakladni poucky

» Kanalek do periodoncia vyustuje
nalevkovité — rozSiruje se smerem do
periodoncia

 Usti hlavniho kofenového kanalku nelezi na
hrotu korene, ale pod nim nejcasteji
distalné nebo distooralné od hrotu

e VSechna vyustéeni korenového kanalku do
periodoncia lezi v cementu



Morfologie apikalni oblasti

Hrot korene — rtg apex
~oramen fysiologicum — apikalni konstrikce

~oramen apicale (foramen anatomicum)
Cement

Dentin

Periodoncium (periodontalni membrana)



Apikalni morfologie

Apex
Rtg apex

Foramen fysiologicum — apikalni
konstrikce (foramen minor)
Foramen anatomicum, foramen
apicale (foramen major)
Apikalni konstrikce
Periodoncium

Cement

Dentin
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Apikalni morfologie

e Vzdalenost mezi anatomickym apexem a
foramen anatomicum je prumeérné 0,5 —-0,75
mm

e \Vzdalenost mezi foramen anatomicum a
foramen fysiologicum je 0,5 — 0,75 mm, méni
se s vékem

* Vzdalenost mezi anatomickym apexem af.
fysiologicumije 1-1,5 mm



Preparace korenovéeho kanalku
konci v apikalni konstrikci

Mala komunikace

Mensi riziko poskozeni periodoncia
Prevence preplneni

Prevence apikalniho transportu infikovanéeho

materialu

Moznost dobré bakterialni dekontaminace
Moznost dobré kondenzace vyplne v
korenovem kanalku.
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Klasifikace stavu zubni drene

* Histopatologicka
Akutni zanét
Chronicky zanét

Casteény
Celkovy

Serdzni
Hnisavy

Otevreny zavreny (tyka se chronickych)
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Klinicka klasifikace stavu zubni dreneée

» Dren bez klinickych pfiznaku (zdrava?)

* Reverzibilni postizeni zubni drene

* Ireverzibilni postizeni zubni drene



Zanét zubni drené - symptomatologie

Bolest
» na podnét

» spontanni — zachvaty, vyzarovani, obtizna
lokalizace, nocni bolest

Znaky ireversibility:
Bolest na teplo, na poklep.



Pulpoperiodontalni syndrom

* Bolest na poklep

* RozsSirena periodontalni stérbina



Kumulativni trauma zubni drené
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Suspenze
Cementy
Kofenova vypln
- kratkodobé

- strednédobé

- dlouhodobé
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Antiflogisticky

Dentinogenni

Antimikrobialni efekt
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Podlozka —

Hydroxid vapenaty /

aplikovany bodové — neprimé
prekryti drené

Cast zubni difené postizena zanétem
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Perforace zubni drené

* Primé prekryti pouze u
bodové perforace obklopené

zdravym dentinem ihned
PO otevreni.

V ostatnich pripadech
endodontické osetreni

21



Suspenzni preparaty

Cementy
(na bazi kalciumsylicylatu)
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Faze endodontického osetreni

Vysetreni pacienta, diagnosticky (situacni)
snimek, rozvaha (hledisko mistni,
regionalni,celkové)

Odstranéni vyplni, zmeéeklého dentinu,
pripadné provizorni dobudovani korunky, aby
bylo mozné nasadit kofferdam.

Suché pracovni pole

Trepanace drenové dutiny — preparace
pristupové kavity



Faze endodontického osetreni

Rozsireni vchodl do korenovych kanalku

Sondaz,odstranéni obsahu a prvni rozsireni —
bezpecna délka — inicialni flaring

Urceni pracovni délky kanalku

Opracovani stén kanalku s vyplachy
Rekapitulace

Suseni

PInéni









Trepanace zubni korunky




RozSireni vchodu do kanalku




Tvary trepanacnich otvoru




Pocty korenovych kanalku




Preparace pristupove kavity
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Dia trepan

Dia kulicky

Kulickove vrtacky



Nalezeni a rozsireni vstupu

do korenovych kanalku
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B N I Endodonticke sondy,

microopenery

RRBIRI

Uz Spicky

CANAL BLUE

Barviva




Nalezeni a rozSifeni vstupu do kofenovych kanalku

Kulickové vrtacky Millerovy amputacni

vrtacky
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Peeso — Largo vrtacky







Pristupoveé sady
Access kits

>




Stav po trepanaci drenové dutiny a rozsireni vchodu do korenového kanalku




Vchodové rozsitovace: Gates Gliddenav vrtacek, Peeso - Largo
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Rozsireni vchodu do korenového

kanalku
 VVchodové rozsirovace
- Gatesuv
- Peeslv

- Vchodovy rozsirovac Beutlerockuv

Maji vétsSinou plaminkovity tvar,
slouzi k odstranéni zuzeni pfri
odstupu kanalku



Odstraneni obsahu korenového

kanalku
e Exstirpacni jehla, nervova jehla,
pulpextraktor
- z meké oceli, ostré vybéezky
Opatrné zavedeni dokud

neucitime kontakt se sténou, mirne
povytahneme (neni odpor), rotujeme (1 %
otacky), potom asi /2 otacky nazpét

Pomalu tahneme z kanalku
Na jedno pouziti!




Pulpextraktor-exstirpacni jehla

Odlamani vyybézkl — pretlaceni
pres apex,drazdéni, zanét.
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Rucni korenové nastroje

* Pronikace
* Pilniky

Vyrobeny z vysoce kvalitnich nerezavéjicich oceli



Reamer

Vystruznik, pronikac.
K -reamer = Kerrav pronikac
Symbol trojuhelnik.

VAN

lenka.roubalikova@tiscali.cz 42
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Reamer

Pracovni ¢ast

Drik

Stopper

Drzatko

lenka.roubalikova@tiscali.cz 43



Reamer

Rezné hrany

Prostor pro odvod pilin

Pri rotaci ve sméru hodinovych rucicek
dochizi k soustruZeni a posunu pilin ven

lenka.roubalikova@tiscali.cz 44



Opracovani korenovych kanalku

Odstraneéeni infekce
Mechanicky — instrumentace, vyplach

Chemicky — vyplach, docasna korenova vypln
(dezinfekcni vlozky — zastaralé)
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Reamer — pouziti

Otacime a tim pronikame do kanalku, lze i
pilovat (mensi efekt) a lze jim nanést material
do kanalku (otacenim proti sméru
hodinovych rucicek)
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K file

Ctvercova symbolika
vyssi stupen stoceni

C-file, C+ file — kratSi pracovni Cast, vétSi stabilita
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K-file

Zpetny pohyb nastroje
- pilovani
Je mozna i rotace

(rovné kanalky,

rozmezi rotace 45° - 90°)
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scali.cz
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K-flexofile, flexicut, flex-R

e Vzdy z trojuhelnikovitého dratu (symbolika
Ctverec!)

Flexibilita
K- flexofile a flex — R file: tupa Spicka a

otupené prvni brity.
Pouziti jako K-file
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K- flex

Kosoctvercovy prifez,
dva bfity v akci,
dobry odvod pilin,

flexibilita, ucinnost

Pouzité jako K-file

50
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K-file a reamer: rozdil

lenka.roubalikova@ti
scali.cz
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H-file

= Hedstromuv pilnicek,
H. protahovacek

Kruhova symbolika

o




H- file

Pouze zpétny pohyb, nikdy rotace!!!

Riziko zalomeni pfi malych velikostech.

S-file esovity prifez. Piipousti lehkou rotaci
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S -file

e Esovity prurez, pripousti se mirna rotace.

54






d, 0,02 mm na 1mm



0,04mm na 1l mm



Access opening

* Exstirpation

* |nitial flaring






Coronal flaring

Perinka 2003

1982,

Weine

60



Increased size

Low rpm 600 — 800/min

lertka.roubalikova@tiscali.cz



Simple root canals

lertia.roubalikova@tiscali.cz

Gates Glidden
50

70

90

110

K-File 15

Gates Glidden 50



Narrow root canals

Gates Glidden
50

70

90

110

K-File 15

Gates Glidden 50

lerfid.roubalikova@tiscali.cz



Koronalni flaring




Phases of endodontic treatment

Opening root canals orificies
Initial flaring,exstirpation
Establisshment of working length
Root canal shaping and cleaning
Recapitulation

Drying

Root canal filling



Working length determination

* Pracovni délka je vzdalenost meazi
referencnim bodem na korunce a apikalni
konstrikci

Urceni

* Rentgenologicky
* Apexlokatorem
 Kombinace




WORKING LENGTH DETERNIMATION




Electronic
Apex Locators




Why root canal shaping

terminates in apical constriction,
?

Mala apikalni komunikace
Mensi riziko poranéni periodoncia
Prevence preplnéni

Prevence apikalniho transportu infikovaného
materialu

Moznost dokonalého odstranéni infikovaného
obsahu

Dostatecna kondenzace vyplné v kanalku

LR,



X-ray method

* Radiogram of tooth with inserted root canal
instrument — safe length

Bezpecna délka: Averige length shorteneded for
2—3mm

Clinical crown is not destroyed



Postup pri stanoveni pracovni délky

* Nastroj ISO 15 zavedeme do kk, aby stop tercik
byl na referencnim bode.

 Odhadneme misto, kde je apikalni konstrikce
(1-1,5 mm od rtg apexu)

Je-li vzdalenost mezi hrotem nastroje a

predpokladanou apikalni konstrikci vétsi nez 2

mm — znovu

Je-li vzdalenost rovna nebo mensi nez 2 mm,
pricte se tato vzdalenost k délce nastroje.






Recommended safe length

* Upper jaw:
11 20

12 18

C22-24

P20

M 18 mkk,20 P



Recommended safe length

* Lower jaw
| 18

C20-22

P18

M18



Odontometry

* Odontometry

f

Establishment of WL based on measurement of
electrical resistancy —impedancy.
Apexlocators

LR,



Vyhody apexlokatoru

Neni treba rtg snimek

JLokalizace apikdlni konstrikce m
vzdalenosti od periodontalni membrany

INezalezi na sile nastroje, na roztoku

dUrychleni prace

LR,






lenka.roubalikova@tiscali.cz
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Root canal shaping — techniques
and methods



Coronal flaring

Coronal flaring (Weine 1982, Perinka 2003)

85






Root canal shaping techniques

Slight rotation clockwise and contraclockwise
Rotation and pull motion
Filing form the apex to the crown

Balanced force technique



Reaming action

Simple rotation, very slight pressure apically



Filing

\
) —

Insertion, pull motion, circumferential filing

el
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Balanced force

1. Insertion 1 ISO size bigger than apical size rotation clockwise 1/4 -1/2 circle
2. Contraclockwise motion and slight pressure forward
4. Pull motion and rotation clockwise again



Methods — combined rotation and
linear motion

 Reaming + filing

Good for straight root canals



Step back

e Shortening od root canal instruments with
increasing diameter




Modified double flaerd

. Access opening + coronal

. Apical preparation

1ISO 30 — 35 using balance force (master file - MAF)
|.Step back

V. Final flaring (MAF)




Irrigation

] Debris removal

] Disinfection



Irrigants

Sodium hypochlorite (1,5 — 5,5%)
Chlorhexidin (0,12% - 0,2%)
Physiological solution

EDTA — 17% (ethylendiaminotetraacetic
acid)



LEI 5.0k X300 1U,um_ WD 7.8mm




WD 8. 1mm

10um
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LEI 5.0k X600 10um WD 9.0mm




Syringe and canula




Activation

* |ncreasing effect

Vibration

Heating

Decompocition of irrigants









Irrigation

] Debris removal

] Disinfection



Irrigants

Sodium hypochlorite (2 — 6%)
Chlorhexidin (0,12% - 0,2%)
Physiological solution

EDTA — 17% (ethylendiaminotetraacetic
acid)




Root canal filling
* Power driven - lentulo

Slow rpm (do 1000/min), in action when pulling
out

* Hand — cold and warm techniques using
guttapercha and sealer

Cold techniques:
- Single cone technique
- Lateral compaction

Warm techniques: warm lateral compaction,
vertical compaction, injection and others.



Spreader

RPN

[ —  —— U
.

1

Plugger

Lentulo

I



Function of root canal filling

Good seal against infection and
liquid
Close residual bacteria in root canal

Quality guidelines for endodontic treatment,
European Society of of Endodontology (ESE), 1994

lenka.roubalikova@tiscali.cz 108



ldeal root canal filling
(Grossman 1988)

Easy mixing

Sufficient working time
Good seal

X- ray contrast

Easy removal

No shrinkage

Long term volume stability
No bacterial growing

No permeability for fluids
Biocompatibility

No staining
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Classification of root canal fillings

> Solid
» Semisolid

> Pastes



Guttapercha

Dried juice of the Taban tree (Isonandra percha)
(gutta)

1,4 - polyisoprene
Crystallin structure (60%)

Brittle



Guttapercha

* Beta phase

* Alpha phase 42 —49 °C
- plastic
- Gamma phase 56 — 62° (amorfni)

Cooling process
very slowly (less than 0,5°C) — alpha phase

normal cooling— beta phase




Composition of guttapercha
materials in endodontic

Guttapercha 19% — 22%
Zinc oxide 59 - 79%
Heavy metal salts 1% - 7%

Wax or resin 1% - 4%



Sealers

Chemically curing plastic materials

Good adhesion to root canal walls as well as solid
cones

X- ray contrast
Biocompatibility



Sealers

Zinc Oxide-Eugenol
Calciumhydroxide
Resins
Glasionomer
Silicone



Sealers

Importance

Filling of the spaces between the solid cones

!

Seal of the root canal filling



Zinc - Oxid Eugenol

Powder:
Zinc oxide

Liquid:
Eugenol
Acidic resins

Good adhesivity, antimikrobial effect, cytotoxic.
resorbable)



Zink Oxid Eugenol sealers

Pulp Canal Sealer (Kerr, USA))
Tubuli- Seal (Kerr, USA)

Caryosan (Spofa Dental, CR)



Calciumhydroxide sealers

Base ( powder)
Calcium hydroxide

Zinc oxide
Other components and vehicula



Catalyst (paste)
Zinc stearat
Titanium dioxide
Baryum sulphate
or

Eugenol,. Eukalypt

others



Calcium hydroxide sealers

» Increase of the healig potential of periapical tissues
» Antibacterial effect

» Easy manipulation



» Rezorcin formaldehyd

» Epoxide

» Polyketone

» Metacrylate



Rezorcin — formaldehyd resins

Toxicity

N2, Endomethason, Riebler’s paste, Foredent



Epoxide resin

» Base (powder, paste)
Bismuth oxid

Titanium dioxide
Hexametylentetramine
(Silver)

» Catalyst (liquide, paste)
Bisphenoldiglycidylether



Epoxid resin (advantages)

» Long working time

» Hydrophilic (good penetration)

» Good adhesion to the root canal walls
» Volume stability

» No dissolution

» Antibacterial



Epoxid resin
(disadvantages)

» Difficult removal
» Staining

» |Initiatiory roxicity



Polyketone

» Base

Zinc oxide

Bismuth phosphate
Hexametylentetramine

» Liquid
Bisphenolglycidylether and other components



Polyketon resins

Advantages

Good adhesion
No contraction
No dissolution

Disadvantages
High stickness
Not removable
Products: Diaket, Diaket A (3M ESPE)




Methacrylate resins

Endo ReZ (Ultradent) — UDMA
For injection — single cone technique

Epiphany (Pentron)

Bis- GMA, etoxy bif- GMA, hydrophilic bifunctional
methacrylates

Calcium hydroxide, baryum sulphate, baryum glass

silica.
Sealer in combination with Resilon



Glasionomer sealers

» Base (powder)
Aluminium silicate glass

» Liquid
Polyacrylic acid, polymaleic acid, tartaric acid



Glasionomer sealers
(Advantages and disadvantages)

Advantages:

Curing under wett conditions, chemical bonding to hard
dental tissues, no staining

Disadvantages

Short working time, difficult removal,
POrous

Products

Ketac Endo (3M ESPE), Endion (VOCO)




Silicon based sealers

Polyvinylsiloxane (ev. in mixture with powdered

guttapercha

Biocompatibility
Hydrofillic

Further investigation desirable.



Root canal filling

A coneinside the sealer — core material
Guttapercha

Resilon

Silver cones

Custom cones



Root canal filling

Guttapercha

Trans isomer of polyisoprene

2 crystalline forms (alpha, beta)

Beta — room temperature

Alpha after heating

Various process of cooling

Extremly slow cooling: Aplha phase recrystalize.
65°.

Less shrinkage, more dimensionally stable



Root canal filling

Guttapercha

20% gutta-percha
65% zink oxide

10% radioopacifiers
5% plasticizers



Root canal filling

Guttapercha
Cones: conventional and standardized sizes

Conventional: dimension of the tip and body

Standardized cones are designed to match the
taper of the instrument.



Root canal fillings - forms

> Points (Cones)
» Materials for injection
» Plastic materials



Instruments

Lentulo

Compactors

Compactors - carriers

Others



Lentulo

>delivers pastes
N
| »1,5—-2 mm ahead
|
| ‘ »at most for Ca (OH),

lenka.roubalikova@tiscali.cz 140



Compactors

Spreader H H .
: Pointed

Vertical introduction

!

18

lenka.roubalikova@tiscali.cz 141



Compactors

Plugger

Not pointed

Vertical introduction

lenka.roubalikova@tiscali.cz 142



Filling techniques

Cold
Warm



Paste only

Shrinkage, difficult
removal

lenka.roubalikova@tiscali.cz 144



Single cone technique

* Easy
* Fast
* Good control of WL
e Standard round preparation — risk of leakage

Wesselink, P.: Root filling techniques, Textbook of Endodontology; p. 286-299,
Blackwell Munksgaard 2003, Oxford
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Vertical condensation
(compaction)






Injection

* Rychla technika
e Mozna extruze sealeru
* Teplo

B

| |



Complications of endodontic
treatment

L_ocal
Regional
Systemic



" Plug of
dentin chips
Ledging

v

Transportation of the root canal

Via falsa <

A

Zipping a elbow



Local complications



Plug

Reasons

Insufficient irrigation and
recapitulation

Loss of the working length




Solution

Repeated careful
Instrumentation
with a thin
Instrument

Irrigation iIs not
effective in this
casel!lll




|_edging

Reasons

The instrument is not bended in advance!

No control of the WL

No recapitulationLoss of the WL



Solution
The instrument must be
bended in advance

Careful but complete rotation

Finishing with the fine filing

No NiTi!!!



Ledging




Zipping a Elbow

The instrument is not bended in advance!

Rotation in curved canals







Reasons

Bad orientation in morphology — no diagnostic x:
Instruments are nod bended
Rotary NiTi with a big taper

} Oblast isthmu



Stripping




Bend the instrument and eventually blunt it !



Reasons

@
—
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Insufficient
coronal flaring

Old root canal
INnstrument

Aggresive force

Incorrect
movement of the
root canal
Instrument



Solution

Enlargement of the
root canal till the
instrument

Ultrasound tips

Rotating root canal
instrument — caution!

Bypass

Leaving in

Surgical treatment






Fractured instrument




Via falsa

e Perforation of the bottom of the pulp
chamber or the coronal part of the root canal

* Perforation in the middle part of the root
canal

* Apical perforation
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MIA (Mineral Inoxide Aggregate)
Root Canal Repair Material

Contents: 1 gram (1 treatment) C (
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Regional complications









Systemic complications



Systemic complications

» Periostitis
» Inflammation of soft tissues (face, neck)

» Gulp of the instrument (X ray, remnant diet,
information)-

» Aspiration of the instrument -






Caution!



Medicaments in endodontics

Calcium hydroxide

MTA

Irrigants

Necrotizing pastes
Antibiotics and corticoids
Disinfectants



