Restorative dentistry -
treatment of dental caries
I.

Doc. MUDr. Lenka Roubalikova,
Ph.D.




Antony van
Leeuwenhoek

(1632 — 1723)

Microscop, microscopic
investigation, microbs in oral
cavity

o prvni pozoroval a popsal mikroby v ustech
17.stoleti




Willoughby Dayton Miller
(1853 -1907)

4,,Die Mikroorganismen der Mundhohle®, -, The Micro-Organisms of
Human Mouth™.

Theory of dental caries — chemical and parasital.



Green Vardiman Black

(1836 — 1915)

& | Definition of preparation

(G.V.Black 1914)

‘| Understanding dental caries

(G.V. Black 1900)



Zubni kaz z hlediska
soucasnych poznatku

= |[nfekcni onemocneni, je prenosny
= Je onemocneni s komplexni etiologii

= Mdze byt osetren na molekularni urovni

- kalcium, fosfaty, stroncium, fluoridy




Microbiom

Human body
1014 Living cels
10%cells of human body

Microbiom
Oral mikrobiom



Dental biofilm

= Pelicle—monomolekular proteinic layer rich
on prolin and phosphate a and glycoprotein
rich on sulphate

Binden to Ca?* ions of enamel
Protective effect

- eroaion

- Dentin hypersensitivity

- Key role by remineralization



Biofilm

= Adherence
Adhezins
Fimbries




Biofilm

= Colonization
- multiplication
- koagregation




10T11m

= Matu raion




dental biofilm

Higher metabolic activity
Higher resistency

(CHX 300x, AF 75x)

Hihger virulency

Good conditions for survival

lenka.roubalikova@tiscali.cz



Cariogenicity

= Streptococci: mutans, sanguis, mitis,
sobrinus.

= Laktobacily

- Production of acids (acidogenity)

- Production of extra aand intracelullar
polysacharids

- Survival in acidic environment (aciduricity)




Metabolicprocedures in dental
biofilm

Glycolysis
Base production

5,0

Stephan

Rozpousténi HA 5,7
FA 4,6

0 50 min
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Ca;o(PO,)s(OH),

Ca,(PO4)F,

15




Ireverzibil -cavitated lesion

Demineralization
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Plaque = biofilm

= Nespecific hypothesis

o

Plaque is always the reason

= Non specific hypothesis

e

Only pathogenic plaque is the causal factor




Saliva and dental caries

= 700 — 800 ml. (0,3ml), stimulated (2ml).

Clearence
- Microbs

- Rests of food




Saliva and dental caries

= Minerals

— oversaturated
solution remineralization

- pelicle, barrier against
overgrowing of crystala on the surface




Buffer capacity of saliva

= Bicarbonate system
= Phosphate system

= |n saliva notin plaque




Slina

= Klicova role v maturaci skloviny

= V remineralizaci inicialnich kazivych lezi

= V remineralizaci demineralizovanych okrsku
skloviny




lesion

icial caries

In




Porosity

Superficial zone
5%

Body of lesion
AZ 25%

Dark zone
2-4%
Translucent zone
1%

Normal enamel
0,1%



Histologyx mikroradiography x BW



rinciples of approach

\dentify — all potentially risk
actors,eliminate or minimaze

hem
revent

estore


http://photobase.gceurope.com/photos/00 100 802.tif
http://photobase.gceurope.com/photos/00 100 803.tif
http://photobase.gceurope.com/photos/00 100 804.tif

Diagnhosis
Vizual inspection (ICDAS)
Radiography
Photography
Optical nonfluorescent methods
Optical fluorescent methods

Transilumination

Measurement of electrical impedancy




Diagnhosis

= |[CDAS —INTERNATIONAL CARIES
DETECTION AND ASSESMENT SYSTEM







Vizal inspection (ICDAS)

= |CDAS (2002)-6 code, pozdéji ICDAS -l — 4code

= Caries lesions in pit and fissures, smooth surfaces, roots ane next to— CARS
(Caries Associated with Restoration and Sealants)

= Blunt probe

clean and dry surfaces, time of onservation 5 s.



http://www.icdas.org/courses/english/index.html

ICDAS - criteria

" 0 —zdrave zubni plosky




ICDAS - criteria

= 1 —first changes that can be seen on dry
tooth surface only (white, brown)




ICDAS - criteria

= 2 —clearly seen changes visible also on moist
surfaces, white, brown.




ICDAS -criteria

= 3 —demineralization , damage of structure of
enamel struktury skloviny without dentin exposure,
opacity and beown of black spots hnédave nebo
Cerne aout of pit and fissures, can be seen on moist
and dry surface




ICDAS - criteria

= 4 —shadow going from depht od dentin, gray, blue,




ICDAS -criteria

*= 5 —clear cavitaionloss od enamel.




ICDAS - criteria

= 6 —large cavitation, big part of enamel and dentin
can be lost and dental pulp can be affected




|  TCDAS II - modification




UniViss - universal scoring
systém (okluze)

= Active/non active lesion

Universal Visual Scoring Systermn for pits and fissures (Uniiss occlusal)

First = esion Detection & Severity Assessment
Second step: : 3 T
Fetblished Carie s Drerilin exposure Large cavily m

Discoloration : : = hes e
Assessment N = -
L SEeore D Seare P

Sound swmface

(Score b

kit
{Soare 1
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UniViss ( smooth surfaces)

Univarzal Visual Scoring System for smooth surfaces (UniViS5 smooth)

First step: Lesion Detection &Sevarity Assessment

Socond step:
Discoloration
AssesEmEnt

First visiblc signs

Oentin cxposurc Largec cawity Pulp ciposurc
of a carles leglon P = ! pexp

Soore F Sare M Soore O Sricre L Seare P

Saund surlaza

{Buere 0) Ma ravilliors aadion 1

wWhite
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Grayish lransiurenoy
[Sora 4]




Photography

= Good documentation and evaluation of lesion

= Flash and light can misrepresent




Bitewlng




E1

&

By

D2

D3

Identifikace

Vnejsi polovina skloviny

Vnitrni polovina skloviny

Vrnejsi tretina dentinu

Prostredni tretina

dentinu

Vritmi tretina dentinu

CDAS

0,1

T

CDAS

Lad

D-1aD-2



RTG vySetieni - Bite Wing




Optical non fluorescent
methods

= Optickym Caries monitorem (OCM)
= Distortion of light




Optical fluorescent methods

Fluorescence absorbtion and irradiation back

= DIAGNOdent, DIAGNOdent pen, QLF, Vista Proof




Infrared laser fluorescency

= DIAGNOdent, DIAGNOdent pen




|  DIAGNODENT




.o,

DIAGNODENT perio probe -appwy




(Quantitative Light -

induced Fluorescency
QLF




Vista Proof

= Based on fluorescency
= (arious defect red, non carious green.

= Vista CamiX

= SoproLife




Vista Proof




Vista Cam 1iX




SoprolLife




OTI - fibre optic transillumination

_ MNear-IR MNear-1R
Radiograph facial view  lingual view




DIFOTI

(Digital Fibre Optic
Trans-Illumination)

= Camera ccd sensor

DIFOTI™




AGNOCam

= DIFOTI (Digital Imaging Fiberoptic Transillumination)

= light (700-1400nm)

= (Caries lesions and cracs —lught absorption — dark spots

= (kazive leze maji vétsi obsah vody- velka absorpce svétla)

= Documentation




DIAGNOCam-clasification

(0

N\ ‘\\O V ;,,.’
ERRE

Dentin

f hranice sklovina-dentin
= 1-TIrst visible signs




DIAGNOCam- klasifikace
nalezu

= 2- enamel caries




D1IAGNOCam- KlasltTlKace

nalezu

4 —caries where also dentin in affected — for miniinvasive
treatment




DIAGNOCam




= Nalez kazu
















Transiluminace pomoci optickeho
vlakna- FOTI

= Pristroje k diagnostice aproximalnich kazd (KaVo DIAlux probe)

= +vysSi senzitivita nez RTG snimek a opakovatelnost vysetreni

= - necitlivost pristroje na léze kolem vyplni a nemoznost zhotovovat
snimky a dokumentovat stav




Merenl elektrického odporu

= Ztrata vapniku a fosfati - zvysovani elektrické vodivosti sklovin

= CarieScan Pro — méreni impedance stridaveho proudu vyslaneho
skrze zub, impedance zdravé zubni tkane je vyssi, nez
demineralizované

= Sensor (hrot) —manzeta —retni hacek slouzi k uzavreni elektrickeho
obvodu — software (barevneé kodovani + Ciselna hodnota o0-100)




Combination of diagnostic
method gives best results

= Occlusal caries ICDAS + BW snimky

= Okluzni kazy dentinu — ICDAS + fluorescencni vysetreni

= Léze skloviny — laserova fluorescence + ICDAS + BW




Dalsi mozné techniky diagnostiky
kazu..z praxe

Uziti zubni nité- diagnosticka pomUcka na detekovani proximalnich
kazU a posouzeni bodu kontaktu

Docasné separace- bézneé uzivané v orthodonticke praxi, rychla,
levna neinvazivni metoda

V pripadé nejiste diagnozy pomaha rozhodnout

- 2 navstévy- nasazeni a za 24 hod(ci vice dni) vytahnuti




RESTORATIVE DENTISTRY II.
3.YEAR

L. Roubalikova
lroubalikova@gmail.com




Extension f

lenka.roubalikova@tiscali.cz 71




Preparation

Preparation is an instrumental treatment of
carious tooth that that leaves the rest of the
tooth that is restorable, resistent and that

prevent the origin of dental caries at the
same surface.




Prevention of extension

After good understanding of reasons of dental
Caries we will be able to treat iteffectively.

(G.V. Black 1900)

lenka.roubalikova@tiscali.cz 73




Classification of dental
carlies acc to Black




Classification of dental
caries

Mount and Hume
= | ocation

1.0cclusal
2. Proximal
3.Cevical

= Sjze
1.Small

2. Medium
3. Big
3.Large




Classification acc. to
Black

= (Class|.

Pit and fissure caries

76 lenka.roubalikova@tiscali.cz




Classification acc. to
Black

= ClassIL.
Proximal surfaces in premolars and molars

e




= Class .

Proximal surfaces of incisors and canines
without : ———
lost an incisal ridge = |

.\‘

,,.
i

10 IenRd. uuVanruvawusuali.cz




= Class V.
Proximal surfaces of incisors and canines with
lost an incisal ridge

79 lenka.roubalikova@tiscali.cz




= Class V. cervical lesions

80 lenka.roubalikova@tiscali.cz




Indication od filling materials
vyplnovych materiall

Material of the first choice

Material of the second choice

Material of the third choice

Materialis possible to use with
limitations

Material is not indicated




Consideration

Caries

- Size ]
Patient

\ ’ -General health
-Cooperation

Choice of material

|

Regional circumstances

- Location

Intermaxillary relations
Bite forces




Indications of filling
materials

Cl

Material

Amalgam

Composite

Glassionomer

Indirect
restoration aesth.

Inlay metal




Indications
class II.

Material
Amalgam
Composite
Glassionomer

Indirect
restoration aesth.

of filling materials

Inlay metal




Indications of filling materials
class III.

Material

21 22 23 24

Composite

Glassionomer

Indirect
restoration aesth.

Inlay metal




Indications of filling materials
class 1IV.

Material

21 22 23 24

Composite

Glassionomer

Indirect
restoration aesth.

Inlay metal




Indications of filling materials
class V. anterior teeth

Material 21 22 23 24
-
Composite
Glassionomer

Indirect
restoration aesth.

Inlay metal




Indications of filling materials
class V. posterior teeth

Material 22
Composite
Glassionomer

Indirect
restoration aesth.

Inlay metal




Indications of filling materials
class V. acc to cavosurface
margi

Material Enamel Enamel Cement
cementum um

Amalgam

Composite

Glassionomer

Indirect restoration
aesth.

Inlay metal




Longevity of restorations
In posterior teeth

lenka.roubalikova@tiscali.cz



Fallure

N Q Hickel, 200
NS s o




Amalgam
Indikace

v"Moderate to large cavities (heavy occlus
stress, difficut isolation of operating field,
subgingival cavities, cavities reaching the root).

13 a 24 p Mounta and Hume ™
v Big reconstruction (core) iv' /
v’ Temporary fillings i Fh
v’ (intermittent excavation). | —

Sturdevandt’s Arto of Ecience of Operative
I<a.roub£‘-!?lg@g§i€[%.cz



Amalgam

Highest abrasion resistance
Isolation of operating field is not a critical factor

Preparation must be exact
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.muni.cz

Iroubal@med



Sedelmayer J. apomenuté femeslo.
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The most common mistakes

Preparation
-Sharp edges
-Bad configuration of the gingival wall

-Rough margins

-Weakening opf the proximal ridge

Manipulaion
- Trituration — rpm, time.




Loss of resistance — 63% MOD cavity

Ferrari, Scotti:
Fibre reinforced posts. Milano,
Masson 2001




Contemporary trends in treatment
of dental caries

= Miniinvasion

= Adhesive techniques




Indications

= Aesthetically prominent areas of posterior
teeth

= Small - moderate classes |. that can be well
isolated

= Good level of oral hygiene is necessary




Contraindications

=  Moderate to large restorations

=  Restorations that are not in highly aesthetics areas
=  Restorations that have heavy occlusal contacts

=  Restorations that cannot be well isolated

=  Restorations that extend onto the root surface

=  Abutment teeth for removable partioal dentures

=  Temporary or caries control restorations.




COMPOSITES IN POSTERIOR
TEETH




All pit and fissure restorations.

They are assigned in to three groups.
R. on occlusal surface of premolars and molars

R. in foramina coeca — usually on occlusal two thirds
of the facial and lingual surfaces of molars.

R.on lingual surface of maxillary incisors.




Indications

= Aesthetically prominent areas of posterior
teeth

= Small - moderate classes |. that can be well
isolated

= Good level of oral hygiene is necessary




Contraindications

=  Moderate to large restorations

=  Restorations that are not in highly aesthetics areas
=  Restorations that have heavy occlusal contacts

=  Restorations that cannot be well isolated

=  Restorations that extend onto the root surface

=  Abutment teeth for removable partioal dentures

=  Temporary or caries control restorations.




Clinical technique

= From the occlusal surface using the fissure
bur (or diamond burs)




Outline

= Qutline includes the caries lesion only

= Fissures going into the ceries lesion can be
open and sealed.




Retention principles

= Prepare the box or deep dish —the bottom is
in dentin

= Do not prepare any undercuts!

= Do not bevel enamel, finish the border with
diamond bur inly.




Removal of carious,
infected, dentin and

remaining defective
enamel.

= Spoon excavator or a slowly revolving, round
carbid bur of appropriate size.




marginal
discoloration

Versluis 2000



C - factor

Surface of adhesion/free surface of the
filling







Forces of polymerization
shrinkage

depend on
- Composite material (content of filler)

- Geometry of the cavity (C-factor)
- Placement of the composite

- Mode of polymerization




Forces of polymerization
shrinkage

High content of the filler causes bigger stress

--stress)




Forces of polymerization
shrinkage

depend on
Geometry of the cavity (C-factor)




Forces of polymerization
shrinkage

depend on

- Mode of polymerization

MENE

- Pre-gel

- G-point

- Post -gel




Light

Polymerization

Voo —  Polymer




Pre gel phase should be long — soft start !!!!

Gel
Post -gel




Marginal adaptation

= Placement of composite material

= Dry operating field

= Adhesive systems




Bulk Fill composites

= Flowables

SDR Flow (Dentsply), Venus Bulk Fill (Heraeus Kulzer), X-tra fil (VOCO) nebo Filtek Bulk Fill (3M ESPE).

124







Bulk Fill composites

= High c viscosity

Tetric EvoCeram Bulk Fill (Ivoclar Vivadent)
a QuiXfil (Dentsply)




Sonic Fill




Sonic Fill

Bulk up to 5 mm
Sonic activation — change of viscosity
Internal light diffusion

Long term evaluation desirable



Bulk Fill materials are
heterogenous group

= The problem of polymerization stress is not
completely solved!
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