
Endodontics 
 
The object of the endodontics are pulpal and periodontal diseases –  
their diagnosis, therapy, prevention 
 
 
Morphology of the root canals 
 

 The root canal is not round but almost always oval (long axis mesiodistal) 
 

 The root canal does not go straight but it deflects distal 
 

 The outfall is not on the top of the root but below (distal or distooral) 
 

 The form of the outfall is funnel - shaped 
 

 The root canal system has usually more outfalls (ramifications) 
 

  The ramifications are situated mostly in apical area (first apical mm) 
 

  All outfalls are situated in cementum 
 
 
Basic forms of the root canal system (Weine) 
 

 
 
 
 
 
 



 
Apical morphology 
 

Apical morphology

1. X – ray apex
2. Foramen apicale
3. Apical constrictionA
4. Periodontal ligament
5. Root cementum
6. Dentin

Acc. to Guldener a Langeland  
 
 
 
Canal shaping terminates in apical constriction 

mage 

terial 

 Possibility of good condensation of the root filling  

hases of the endodontic treatment  

 Access to the pulp chamber

 
 

 Small communication 
 Less risk of periodontal da
 Prevention of overfilling 
 Prevention of apical transport of infectious ma
 Possibility of good bacterial decontamination 

 
 
P
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 without bending 
 Walls of the endodontic cavity are divergent 

 

 
Penetration to the pulp chamber and removal of its r

 Orifices of root canals must be seen clearly 
 The instrument goes through to the root canal
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Dia trepan
Dia round burs –
balls

Penetration to the pulp chamber

Steel round burs
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Dia trepan
Dia round burs –
balls

Penetration to the pulp chamber

Steel round burs
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Find the root canal orifice
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Find and open the root canal orifices

Rounded burs - balls Miller´s  burs Gates Glidden´s burs

Peeso – Largo 
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Gates – Glidden: 
Blunt, non active tip

Programm point of breakage

 
 
 
Pulpextractor  
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RemovalRemoval ofof contentscontents
ofof rootroot canalcanal

Pulpextractor

 
 
 
 
 
 
 
 



Reamer 
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ReamerReamer

Bladed part

Shank

Stopper

Grip

Blades

Space for
dentin chips
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ReamerReamer

Blades

Space for dentin chips

20°

Rotation – reaming action - panetration

Tangent angle

 
 
 
 
 
 
 
 



 
K- File  
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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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F – File Reamer

 
 
 
 
H – file  
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HH--filefile

= = HedstroemHedstroem filefile

RingRing
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HH-- filefile

No rotation!!

Pull motion only!!

Risk of breakage in small sizes

60°
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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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ShapingShaping techniquetechnique

RotationRotation –– 4545°°

K – reamer

K- file
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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 – file90-180°

180 – 270°
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Root canal filling  
 
Guttapercha + sealer  
 

RootRoot canalcanal fillingfilling

GoodGood coronalcoronal,,

MiddleMiddle

ApicalApical sealseal. . 

1

2

3

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

 
 
 



IdealIdeal rootroot canalcanal fillingfilling
((GrossmanGrossman 1988)1988)

1.1. EasyEasy mixingmixing
2.2. SufficientSufficient workingworking timetime
3.3. GoodGood sealseal
4.4. XX-- rayray contrastcontrast
5.5. EasyEasy removalremoval
6.6. No No shrinkageshrinkage
7.7. LongLong term volume stabilityterm volume stability
8.8. No No bacterialbacterial growinggrowing
9.9. No No permeabilitypermeability forfor fluidsfluids
10.10. BiocompatibilityBiocompatibility
11.11. No No stainingstaining

 
 
 

GuttaperchaGuttapercha

DriedDried juicejuice ofof thethe TabanTaban treetree ((IsonandraIsonandra perchapercha))
((guttagutta) ) 

1,4 1,4 -- polyisoprenepolyisoprene

CrystallinCrystallin structurestructure (60%)(60%)

BrittleBrittle, , thermoplasticthermoplastic

 
 
 



GuttaperchaGuttapercha

Beta Beta phasephase

AAlphalpha phasephase 42 42 –– 49 49 °°CC
-- plasticplastic
-- GammaGamma phasephase 56 56 –– 6262°° ((amorphous)amorphous)
CoolingCooling processprocess
veryvery slowlyslowly ((lessless thanthan 0,50,5°°C) C) –– alphaalpha phasephase
normalnormal coolingcooling–– beta beta phasephase

 
 
 

CompositionComposition ofof guttaperchaguttapercha
materialsmaterials in in endodonticendodontic

GuttaperchaGuttapercha 19% 19% –– 22%22%

ZincZinc oxide 59 oxide 59 -- 79%79%

HeavyHeavy metal metal saltssalts 1% 1% -- 7%7%

WaxWax oror resinresin 1% 1% -- 4%4%

 



CalciumhydroxideCalciumhydroxide sealerssealers

Base ( Base ( powderpowder))
CalciumCalcium hydroxidehydroxide
ZincZinc oxideoxide
OtherOther componentscomponents andand vehiculavehicula
CatalystCatalyst (paste)(paste)
ZincZinc stearatstearat
TitaniumTitanium dioxidedioxide
Baryum Baryum sulphatesulphate
oror
EugenolEugenol,. Eukalypt,. Eukalypt

othersothers

 
 
 

KalciumhydroxideKalciumhydroxide sealerssealers

IncreaseIncrease ofof thethe healighealig potentialpotential ofof periapicalperiapical tissuestissues

AntibacterialAntibacterial effecteffect

EasyEasy manipulationmanipulation
ButBut!!
ResorbableResorbable ifif not not homogeneushomogeneus
Not Not suitablesuitable forfor thethe single single conecone techniquetechnique

 
 



ResinResin basedbased sealerssealers

EpoxideEpoxide

PolyketonePolyketone

MetacrylateMetacrylate
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Epoxide Epoxide resinresin

Base (Base (powderpowder, paste), paste)
BismuthBismuth oxidoxid
TitaniumTitanium dioxidedioxide
HexametylentetramineHexametylentetramine
((SilverSilver))

CatalystCatalyst ((liquideliquide, paste), paste)
BisphenoldiglycidyletherBisphenoldiglycidylether
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Epoxide Epoxide resinsresins((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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Epoxide Epoxide resinsresins
((disadvantagesdisadvantages))

DifficultDifficult removalremoval

StainingStaining

InitiatioryInitiatiory roxicityroxicity

No No suitablesuitable forfor thethe single single conecone techniquetechnique !!

 
 
 



lenka.roubalikova@tiscali.cz 4

PolyketonePolyketone

Base Base 
ZincZinc oxideoxide
BismuthBismuth phosphatephosphate
HexametylentetramineHexametylentetramine

LiquidLiquid
BisphenolglycidyletherBisphenolglycidylether andand otherother componentscomponents
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PolyketonePolyketone ((AdvantagesAdvantages andand disadvantages)disadvantages)

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 ((syntheticsynthetic

polymer polymer –– conescones oror cartridgescartridges))

 
 

lenka.roubalikova@tiscali.cz 7

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)
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Silicon Silicon basedbased sealerssealers

PolyvinylsiloxanePolyvinylsiloxane ((evev. in . in mixturemixture withwith powderedpowdered
guttaperchaguttapercha

BiocompatibilityBiocompatibility
HydrofillicHydrofillic

FurtherFurther investigationinvestigation desirabledesirable..
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Silicon Silicon basedbased sealerssealers

PolyvinylsiloxanePolyvinylsiloxane ((evev. in . in mixturemixture withwith powderedpowdered
guttaperchaguttapercha

BiocompatibilityBiocompatibility
HydrofillicHydrofillic

FurtherFurther investigationinvestigation desirabledesirable..

 
 
Instruments for the root canal filling  
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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

 
 
 
Filling techniques 
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Shrinkage, difficult
removal

Paste only
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Single Single conecone techniquetechnique

EasyEasy
FastFast
GoodGood controlcontrol ofof WLWL
Standard Standard roundround preparationpreparation –– risk risk ofof leakageleakage

Wesselink, P.: Root filling techniques, Textbook of Endodontology; p. 286-299, 
Blackwell Munksgaard 2003, Oxford
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Standard Standard coldcold techniquetechnique

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

LateralLateral condensationcondensation

 
 
 



lenka.roubalikova@tiscali.cz 22
¨ 
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Single cone Lateral condensation
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VerticalVertical condensationcondensation

Risk Risk ofof extrusionextrusion

WarmWarm
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guttapercha

sealer

Vertical condensation
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guttapercha

sealer

Injection

 

 


