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EndodonticsEndodontics  II.II.

RootRoot
 

canalcanal
 

treatmenttreatment
 

(RCT) (RCT) ––
 PhasesPhases

InstrumentsInstruments
MethodsMethods

TechniquesTechniques
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AccesAcces

AccesstoAccessto thethe pulp pulp chamberchamber

PenetrationPenetration
 

to to thethe
 

pulp pulp chamberchamber
 

andand
 

removalremoval
 

ofof
 itsits

 
roofroof

OrificesOrifices ofof rootroot canalscanals mustmust bebe seenseen clearlyclearly
TheThe instrument instrument goesgoes throughthrough to to thethe rootroot
canalcanal withoutwithout bendingbending
WallsWalls ofof thethe endodonticendodontic cavitycavity are are divergentdivergent
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Access
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Access
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The
 

wall
 

is
 

weakend
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Dia
 

trepan
Dia round

 
burs –

balls

Opening
 

of
 

the
 

pulp chamber

Steel
 

round
 

burs
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Dia
 

trepan
Fissur

 
burSafe ended

 
tips

Batt´s instruments

Removal
 

of
 

the
 

roof
 

of
 

the
 

pulp chamber
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Finding
 

of
 

the
 

root
 

canal
 

orifice
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Finding
 

and
 

opeing
 

of
 

rot canal
 

orifices

Endodontic
 

probes
Microopeners

Ultrasound
 

tips

Dye
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Finding
 

and
 

opening
 

of
 

root
 

canal
 

orifices

Rounded
 

burs -
 

balls Miller´s  burs Gates Glidden´s burs

Peeso
 

–
 

Largo 
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Gates -
 

Glidden

Peeso-Largo
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Gates –
 

Glidden: 
Blunt, non

 
active

 
tip

Programm
 

point of
 

breakage
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Opening
 

of
 

the
 

root
 

canal
 

orifice

Ni-Ti instruments

E.g: Profile O.S., ProTaper
 

SX, IntroFile
 

etc. 
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RemovalRemoval
 

ofof
 

contentscontents
ofof

 
rootroot

 
canalcanal

Pulpextractor

Emoval of soft content
– pulp, cotton,paper point

Wider canals only!!!

Risks: breakage of the instrument
Breaking of spurs and their pushing out
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Access !

Size !

mode of use !
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CanalCanal
 shapingshaping

ReamersReamers ((penetrationpenetration))

FilesFiles ((enlargementenlargement))
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ReamerReamer

K K --reamerreamer
 

= = KerrKerrůůvv
 

pronikapronikačč

Triangl Triangl oror
 

square square wirewire
 

spunspun

SymbolSymbol
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ReamerReamer

Bladed
 

part

Shank

Stopper

Grip

Blades

Space
 

for
dentin

 
chips
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ReamerReamer

20°

Blades

Space
 

for
 

dentin
 

chips

Rotation – reaming achtion - panetration
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ReamerReamer

RotationRotation
 

((clockwiseclockwise) ) ––
 

penetrationpenetration

ApplicationApplication
 

ofof
 

plasticplastic
 

materialmaterial
 ((contraclockwisecontraclockwise))
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FilesFiles

1.1.
 

KK--filefile

2.2.
 

KK--flexofileflexofile, , flexicutflexicut, , flexflex--RR

3.   K3.   K--flexflex

4.   H4.   H--filefile, S, S--filefile



lenka.roubalikova@tiscali.cz 23

K K filefile
WireWire

 
triangl triangl oror

 
squaresquare

Symbol is
 

always
 

square
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KK--filefile

FilingFiling

AlsoAlso rotationrotation
4545°° –– 9090°°

40°
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KK--flexofileflexofile, , flexicutflexicut, , flexflex--RR

Triangle Triangle wirewire alwaysalways

FlexibilityFlexibility
KK--

 
flexofileflexofile

 
a a flexflex

 
––

 
R R filefile:  :  nonnon

 
cuttingcutting

 
tip tip andand

 firstfirst
 

bladesblades
 

are are bluntblunt

LikeLike
 

KK--filefile
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KK--  flexflex

Rhombus
Two

 
blades

 
in action

Enough
 

space
 

for
 

dentin
 

chips
Flexibility, effifacy
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K-file
 

a reamer: rozdíl 
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HH--filefile

= = HedstroemHedstroem
 

filefile

RingRing
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HH--  filefile

60°

No rotation!!

Pull
 

motion
 

only!!

Risk of
 

breakage
 

in small
 

sizes
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ISOISO

DiameterDiameter ofof thethe tiptip
LengthLength ofof thethe cuttingcutting partpart
TaperTaper
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06 
08 
10 
15                       45 
20 50 
25                       55 
30 60 
35                       70
40                       80
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d1

d2

d2

 

= d1 + 0,32

0,02 mm na 1mm

d1

 

– d2

 

= 16 mm
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d1

d2

 

+ 0, 64

d2

0,04mm  na 1 mm
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d1

d2

d2

 

=d1

 

+0,96

0,06mm na 1 mm
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Niti Niti alloyalloy

56 % 56 % nickelnickel, 44% , 44% titaniumtitanium, , 

60% 60% nickelnickel, 40 % , 40 % titaniumtitanium

flexibilityflexibility

memorymemory
 

effecteffect

CuttingCutting
 

effifacyeffifacy??
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CanalCanal  shapingshaping  andand  cleaningcleaning

Basic Basic rulesrules
EliminationElimination ofof infectioninfection
EnlargementEnlargement tilltill thethe apicalapical constrictionconstriction ––
simplifysimplify thethe shapeshape
6%  6%  tapetape, 3 more in , 3 more in comparisoncomparison to to thethe apicalapical
sizesize
GangraenaGangraena –– cleanclean chipschips
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CanalCanal  cleaningcleaning

EliminationElimination ofof infectioninfection

MechanicallyMechanically
 

––
 

instrumentationinstrumentation, , irrigationirrigation

ChemicallyChemically
 

––
 

irrigiationirrigiation, , temporarytemporary
 

rootroot
 

canalcanal
fillingfilling
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CanalCanal  shapingshaping

KoronKoronáálnlníí
 

flaringflaring
 

((WeineWeine
 

1982, Pe1982, Peřřinka 2003)inka 2003)
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Increasing
 

size

Slow
 

speed
 

600 –
 

800/min

Torque
 

control

Lubrication
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Gates Glidden
50
70
90
110 
K-File

 
15

Gates Glidden
 

50

Simple
 

canals



lenka.roubalikova@tiscali.cz 42

Hand
 

instruments
 

till
 

50
Gates Glidden
50
70
90
110 
K-File

 
15

Gates Glidden
 

50

Narrow
 

canals
Velmi úzké

 
kk

 
–

 
jenom ručně

 
!!!!
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NiTi
 

systém
–

 
decreasing

 
size

speed
 

250 -
 

300 rpm

Torque
 

control

Lubrikacation
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ImportanceImportance

ProtectionProtection againstagainst fracturefracture
BetterBetter cleaningcleaning ofof coronalcoronal part Efektivnpart Efektivníí výplach výplach 
a transport drtia transport drti
EffectiveEffective irrigationirrigation
BetterBetter conditionsconditions forfor measurementmeasurement ofof workingworking
lengthlength
BetterBetter conditionsconditions forfor apicalapical preparationpreparation
LessLess risk risk ofof complicationcomplication
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ShapingShaping
 techniquetechnique

RotationRotation –– 4545°°

K –
 

reamer

K-
 

file
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ShapingShaping
 techniquetechnique

Rotace 45Rotace 45°° tlak tlak andand pullpull motionmotion

K –
 

reamer

K-
 

file

Risk of ledging
Zip, elbow effect
Via falsa
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ShapingShaping
 techniquetechnique

FilingFiling

H-
 

file

K –
 

file

Risk of periapical infection infection
Risk of plug
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ShapingShaping
 techniquetechnique

BalancedBalanced forceforce

K-
 

flexofile

K –
 

file
 

(?) 90-180°

180 –
 

270°



lenka.roubalikova@tiscali.cz 49

Reaming)

Jednoduchá
 

rotace ve směru
hodinových ručiček, lehký tlak apikálně
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Filing)
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Balanced
 

force
 

tchnique



lenka.roubalikova@tiscali.cz 52

MethodsMethods  ofof  shapingshaping

RotationRotation andand filingfiling combinedcombined

K K --
 

reamerreamer
HH--

 
filefile
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MethodsMethods  ofof  shapingshaping

CircumferentialCircumferential filingfiling



lenka.roubalikova@tiscali.cz 54
Dr. Sedlmayer
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MethodsMethods  ofof  shapingshaping

Step Step backback

H- file

K-file

K-flexofile
Vytvoření

 
zarážky 

prevence schůdků
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30 u apexu               0,30 mm
35  1 mm od apexu   0,35 mm 
40

 
2 mm od apexu   0,40 mm

45 3 mm od apexu   0,45 mm

30 u
 

apexu              0,30 mm
30

 
1 mm od apexu  0,36 mm  

30
 

2 mm od apexu  0,42 mm
30 3 mm od apexu  0,48 mm

2% kónus                              6% kónus

Apikální
 

hranice opracování
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MethodsMethods  opfopf  shapingshaping

ModifiedModified double double flaredflared withwith balancedbalanced forceforce
1.1.

 
CoronalCoronal

 
flaringflaring))

2.2.
 

ApicalApical
 

preparationpreparation
 

balancedbalanced
 

forceforce
3.3.

 
Step Step backback

4.4.
 

FinalFinal
 

flaringflaring
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FlexFlex  mastermaster  
organizorganizéérr

Flex
 

Master organizer

Crown
 

down

Apical
 preparation
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WorkingWorking  lengthlength

A distance A distance betweenbetween thethe referent point referent point andand
apicalapical constrictionconstriction
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Apex anatomy

1.
 

X-ray
 

apex
2.

 
Foramen

 
apicale

3.
 

Apical
 

constriction
4.

 
Perionontal

 
ligament

5.
 

Root
 

cement
6.

 
Dentin

Guldener
 

and
 

Langeland
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MethodsMethods

XX-- rayray

EndometryEndometry ((ElectrometryElectrometry) ) -- apexlocatorsapexlocators
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X X --rayray

Safe Safe lengthlength

I 20 C 22 I 20 C 22 –– 24, P 20, M 18, 2024, P 20, M 18, 20

I 18, C 20, P 18, M 18I 18, C 20, P 18, M 18
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ÚÚdrdržžba pba přříístrojestroje
PovrchovPovrchováá desinfekce pdesinfekce přříístrojestroje
SlizniSlizniččnníí elektroda (retnelektroda (retníí klip) a klip) a úúchytka na chytka na 
kokořřenovenovéé nnáástroje se bstroje se běžěžnněě sterilizujsterilizujíí
PPřříístroj nenechstroj nenechááme zbyteme zbyteččnněě zapnutzapnut
Baterii dobBaterii dobííjjíímeme



lenka.roubalikova@tiscali.cz 69



lenka.roubalikova@tiscali.cz 70

Epoxide Epoxide resinresin

Base (Base (powderpowder, paste), paste)
BismuthBismuth

 
oxidoxid

TitaniumTitanium
 

dioxidedioxide
HexametylentetramineHexametylentetramine
((SilverSilver))

CatalystCatalyst ((liquideliquide, paste), paste)
BisphenoldiglycidyletherBisphenoldiglycidylether
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EpoxidovEpoxidovéé  pryskypryskyřřiceice
 ((advantagesadvantages))

LongLong workingworking timetime
HydrophilicHydrophilic ((goodgood penetrationpenetration))
GoodGood adhesionadhesion to to thethe rootroot canalcanal wallswalls
Volume stabilityVolume stability
No No dissolutiondissolution
AntibacterialAntibacterial
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EpoxidovEpoxidovéé  pryskypryskyřřiceice
 ((disadvantagesdisadvantages))

DifficultDifficult removalremoval

StainingStaining

InitiatioryInitiatiory roxicityroxicity

No No suitablesuitable
 

forfor
 

thethe
 

single single conecone
 

techniquetechnique
 

!!
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PolyketonePolyketone

Base Base 
ZincZinc

 
oxideoxide

BismuthBismuth
 

phosphatephosphate
HexametylentetramineHexametylentetramine

LequidLequid
BisphenolglycidyletherBisphenolglycidylether

 
andand

 
otherother

 
componentscomponents
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PolyketonovPolyketonovéé  pryskypryskyřřiceice
 (Výhody a nevýhody)(Výhody a nevýhody)

AdvantagesAdvantages
GoodGood

 
adhesionadhesion

No No contractioncontraction
No No dissolutiondissolution

DisadvantagesDisadvantages
HighHigh

 
sticknessstickness

Not Not removableremovable
ProductsProducts: : DiaketDiaket, , DiaketDiaket

 
A (3M ESPE)A (3M ESPE)
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MethacrylateMethacrylate
 resinsresins

EndoEndo
 

ReZReZ
 

((UltradentUltradent))
 

––
 

UDMAUDMA
ForFor

 
injectioninjection

 
––

 
single single conecone

 
techniquetechnique

EpiphanyEpiphany
 

((PentronPentron))
BisBis--

 
GMA, GMA, etoxyetoxy

 
bifbif--

 
GMA, GMA, hydrophilichydrophilic

 
bifunctionalbifunctional

methacrylatesmethacrylates
CalciumCalcium

 
hydroxide, baryum hydroxide, baryum sulphatesulphate, baryum , baryum glassglass

silicasilica..
SealerSealer in in combinationcombination withwith ResilonResilon
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GlasionomerGlasionomer  sealerssealers

Base (Base (powderpowder))
Aluminium Aluminium silicatesilicate

 
glassglass

LiquidLiquid
PolyacrylicPolyacrylic

 
acidacid, , polymaleicpolymaleic

 
acidacid, , tartarictartaric

 
acidacid
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GlasionomerGlasionomer
 sealerssealers

 ((AdvantagesAdvantages
 andand

 disadvantagesdisadvantages))
AdvantagesAdvantages: : 
CuringCuring

 
underunder

 
wettwett

 
conditionsconditions, , chemicalchemical

 
bondingbonding

 
to to hardhard

dental dental tissuestissues, no , no stainingstaining

DisadvantagesDisadvantages
ShortShort

 
workingworking

 
timetime, , difficultdifficult

 
removalremoval,,

porousporous
ProductsProducts
KetacKetac

 
EndoEndo

 
(3M ESPE), (3M ESPE), EndionEndion

 
(VOCO)(VOCO)



lenka.roubalikova@tiscali.cz 78

Silicon Silicon basedbased  sealerssealers

PolyvinylsiloxanePolyvinylsiloxane
 

((evev. in . in mixturemixture
 

withwith
 

powderedpowdered
guttaperchaguttapercha

BiocompatibilityBiocompatibility
HydrofillicHydrofillic

FurtherFurther
 

investigationinvestigation
 

desirabledesirable..
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RootRoot  canalcanal  fillingsfillings  --  formsforms

PointsPoints ((ConesCones))

MaterialsMaterials forfor injectioninjection

PlasticPlastic materialsmaterials
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InstrumentsInstruments

LentuloLentulo

CompactorsCompactors

CompactorsCompactors -- carrierscarriers

OthersOthers
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Lentulo

delivers pastes

1,5 – 2 mm  ahead

at most for Ca (OH)2
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Spreader

Compactors

Pointed

Vertical
 

introduction

Lateral condensation
technique
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Plugger

Not pointed

Vertical
 

introduction

Vertical condensatuion
- compaction

Compactors
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FillingFilling  techniquestechniques

ColdCold

WarmWarm
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Shrinkage, difficult
 removal

Paste only
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WarmWarm  laterallateral  condensationcondensation



lenka.roubalikova@tiscali.cz 90



lenka.roubalikova@tiscali.cz 91



lenka.roubalikova@tiscali.cz 92



lenka.roubalikova@tiscali.cz 93

VerticalVertical  condensationcondensation

ObtObtíížžnněějjšíší kontrola pracovnkontrola pracovníí ddéélkylky
MoMožžnnáá extruzeextruze sealerusealeru
TeploTeplo
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ThermafilThermafil

GuttaperchaGuttapercha on  on  thethe carriercarrier
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guttapercha

carrier

sealer
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Thermafil, Soft Core
 

etc. 
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