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DO NO HARM !

" Diagnosis and Management of Dentdl
Caries Throughout Life “

In the deve'opmen’r of cavries treatment,
dentistry has moved historically from
EXTRACTION +to

restoration.
%k % Xk X Xk %

Jdentification of early caries lesions and
tre atment with non-surg ical methods,
including REMINERALIZATION,

represevﬂ- the next era in dental care
N [H Consensus Statauent, US Natomal Institutes of Health
Mareh 2001

\\!

We will be engagec] in practicing
preventive, rather than reparative
dentistry. When we will so understand
the etiology and pathology of dental
caries that we will be able to combat its
destructive effeci-s by systemic
medication .




Wil Iervetion D

A To put patients in control of the disease so they need
MINIMAL INTERVENLION from the profession
B Empower Patients
B I ndependent Health

Minimal intervention dentistry —a
review"
FDI Commission Project 1-37

Ml o ngevity

Characteristic an infection ?

A One Bug
M One Disease
M One Bulletp

Flu

i revention Bty

™ Usi ng the MEDICAL MODEL

in the treatment of complex diseases

your

] ('an.rmL
s diabetes.

&>

Evolution of our understanding:

Willoughby D. Miller

2 Non Specific Plaque Hypothesis
i Specific plaque 'Hypoﬂf\esis

Prof. Phil Marsh 1990's

SGM Special Are dental diseases examples of ecological
Lecture catastrophes?

2001 Cobworth Prize

the expense of the a
and proportns of cbigately

fl ecological Plaque 'Hypoﬂl\eses




We live in a microbial world !

MR e mainder of cells are microorganisms

M The human body is B Indigenous (80%)
B T ransient (109%)

composed of 1014 |ivin9 cells
| Supp/emem‘a/ (710%)

(4] OV\IY 10% ofﬂf\ose are human

M Four reservoirs
| Eeman
m Urogenital 78
m Skin e
|

Costarton 0000
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= Part of Jndlgenous Biota

I.!. AC] d ogey\lc & ACKJ ch These chemical signals trigger the bacteria to produce potentially

harmful proteins and enzymes.

A Gel proclucing
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Life S'ryle Socio Economic [LALLlALl]
| Heal thy ——=Cari ogemci

" Biofilm P gl B o film

Preservation and Restoration of Tooth Structure 2+ Edition,
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Firestone 1986

Brush then Flass
Floss then Erush
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 Life Style, Socio Economic LELIALLE
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Minor salivary gland 5 Whole Saliva
Consistency

Saliva . Resting pH
. Stimulated salivary flow

B uering capacity

Bacteria

Diet N Whole Saliva # T:ypes
B Parotid B Unstimulated
Fluovide BSub-lingual 4 0.1 — 03ml/min
B Sub-mandibular - — B Stimulated
+'“S+OV‘Y B Minor 40> Iml/min

6

3
2. Unstimulated saliva: 1. Unstimulated saliva: Minor glands

&1 Unstimulated saliva

| L/fe style
4= Hyd ration

4+ Social drug s: alcohol,
tobacco, caffeine

B Medical ‘-_..
4= Medications f=1

1+ Generadl medical conditionsl] 1/

| PAZSI’O/OQI’CG/ “[m"m—|
# Level of light

% Blocky Mitam Low

4 Body position Walsh N.; 2004
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Caries diagnosis - Saliva 2. Unstimulated saliva: Consistency

Minor salivary gland

39 40
2. Unstimulated saliva: Consistency 3. Unstimulated saliva: Resting pH

pH in plaque
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pH of unstimulated vs stimulated 4. Stimulated saliva:Buffering capaci‘?;'l

Caries Activity can change suddenly*
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RELATIVE ACID CONCENTRATION
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49 RISK ASSESSMENT FOR CARIES
Patient: Dhate:
Do linictan:
MATRIX: Attitwde & Discase Status
1 PRI D LR r—— -
ry c :
v A
H

8 FLUORITN
Working out a PLAN: —— il ¢
#L Problem: Define the issues ? ':I:q.m:...m Au.:-:n:

L I ntervention: Select solutions 2

fCo mparison: Compare with alternatives?

’h OU\'I’COW\C: What are we aiming to c[/\c\nge

acteria ~ aliva
cid

iet ~ luoride

Acid Production

wareness

nvironment
m Calcium
m Ph ospha fe
m Water
Minimise Maximise
B acterla S aliva
A cid A wareness
Dist F luoride
E nvironment

Strategies in controlling the biofilm: >
M Mechanical

m Oral Hygiene

Strategies in controlling the biofilm: °*
M Me chanical

m Remove habitat Fuji 7

M Chemical

m_Anti bacterial

B Remove habitat: Fuji 7 aka Fuji Triage

4 Chlorexidine, Essential Oils, Povidone Jodine,

T riclosan etc
m Maintenance

#+ Fluoride, Xylitol, Calcium + Phosphate

..":Die’r




Fuji 7 also known as Fuji TRIAGE

1. 6GI = Chemically Fused Seaf”’

1. GI = Chemically Fused Seal®

1. 6GI = Chemically Fused Seaf”

Acid Resistant Interface

Glass lonomer

2. Saliva hardens Glass Ionomef

Surface hardness change of restorative lilling matenals stored in saliva

K. Okada™*

10



Saliva hardens Glass Ionomef

Surface Hardness vs Storage

3. Calcium enhances GI

fCalcium enviched layer

B Only applicable to Sr
based T

B Jncrease surface

ha rdness
B Jncrease bulk s‘h‘engfh

B More acid resistant

L H ig h Fluoride release

3. Calcium enhances 6GI “°

Shear Punch Strength vs Storage

11

Humidity H20 Remin. Demin.

@ o

Shear punch strength |
T oy 3y g @ o ~~
L]

oo M
PR T 1

R Kol Effects of Fluoride and Aluminum
from lonomeric Materials
on S. mutans Biofilm

Effects of Muoride and alumi; from i i fals on 5. mutans hiofilm.

Hayneiharn MF, Rosa OF, Kon H, Tarres SA, Costa B, Cary JA
Facuky of Dentstry of Prracicaba, THICAMP, Av. Lenera, 501, CEP 13414-503, Pracieaba, Sao Pauls, Brasl

Tomeeneric materials rel
compostion of §

thes study suggests that aburesen released by ionomene materials may exhance the bickygeal effects of Duorde

GI affects the formation of
biofilm and its composition

2 Ant bacterial

11



Dr. Mark Gryst

Timing of first restorations in permanent teeth:
a new system for oral health determination”

M. A Larmas®, J.|. Virtanen® and R. S. Bloigut
*Department of Preventive Dentistry and Ganology, Institufe of Dentistry and tDepartment of Public Health Science and
General Practics, University of Ouly, Oulu, Finiand

ABSTRACT

Objectives: A system of oral health determination in which times between eruption of teeth and first
restorations because of c measured is applied in a retrospective analysis of oral health data
relating to rural health centres in Finland

Meihod: The retrospective analysis was carried out using data relating to three health centres in different
parts of Finland. The times hetween eruption and the placement of the first resiorations in subjects up o
18 years of age were investigated.

Results: Between 10% and 25% of all permanent molar 1eeth were filled in the year of tooth emergence
—the i - Eoan

growth phase'—was observed after the *posteruptive step’. The restoration rate was found ta plateau
5-& years after eruption—the “retardation phase’

Conclusions: Restoration increment curves with longitudinal measurements are believed to be a sensitive
indication of oral health at both indnidual and population kevels.

KEY WORDS: Dental health. Restoratons, Timing

J. Dent. 23: 347-352 (Received 4 July 1984, reviewsd 12 September 1984; accepted 24 October 1984)

Surface Protection:

A Vo ung children

n_YouV\g ac]v\

A Elderly

Saliva

12



M Traumatic

MnRe quires ex pensive equipmevﬂ'

Alternative 3: Fuji 7

Saliva

M One application, simple
procedure
m Protects:

B Mechanically
B Chem I'ca//y

Saliva

Alternative 2: Fluoride Varnish™

L Shortterm
L Hi 9k|y cow\pliance dependevﬂ'
LY®) nly Chemical treatment

13



Surface Protection: Young Adult °°

A Impacted 8
m Pro tecting distal su rface of "

Surface Protection:

it YOMV\Q children
M Voung adult
g é‘:lderly

M Stabilisation:

B Seal open lesions

B Decrease bacterial load

2

14



5

Root Caries Severity

Surface Protection:

»
o

=
o

it YO ung children

Root Caries Severity
"
o

Laapitdl

Number of Teeth at Risk

M Voung adult
M Elderly

1990
W 2030

Teeth at Risk (| billions)
L0000 hiekick ok
CnbDDaNBDD

18-24 25-34 3544 45-64 65-84 B4+

Reinhardt ot ol Aegioipa

Surface Protection: Elderly *

Surface Protection: Elderly g7 Effectiveness of an agent depends on™

" Concentration
M Exposure: Lime
L Reacl/\ing the target

" Staying in its active form

Prof. Angus Cameron

15



Strategies in controlling the biofilm:
M Mechanical
m Oral Hygiene
m Remove habitat: Fuji 7
. Chemical
m_Anti bacterial
4 Chlorexidine, Essential Oils, Povidone Jodine,

T riclosan etc
m Maintenance
#+ Fluoride, Xylitol, Coycium + Phosphate
nDiet

216168

Hydroxy Apatite: Cajo(PO4)sOH:
M Will mature into FAP ( Fluoro—apa’ri’re:
th rougl'\ exposure to
B Cycles of Demin. & Remin.
B Mineral Rich Saliva
B Neutral Fluoride

Substituted Apatite

BN

®Ca ®w P04 @OH
¢+ Mg % F

Featherstone

2 Modes of action
B Inhibit demineralization
B Enhance remineralization

B Affects bacterial metabolism

Hydroxy Apatite: Cajo(PO4)sOH:

SUBTITUTED- APATITE

%y
H

eCa ®PO4 ®OH
¢ Mg 9 F

Cu
Zn
® C arbonate increase solubility

f Fluovride decrease solubility
Featherstone

. Carbonated Apatite

Acid " gy pHi2s
Calcium

N\ Phosphate

Fluoride

N\

Fluoro-apatite

Featherstone

16



Scan height (mm)

Diet and root decay

pH
Dentine
6.0 y —

Enamel

LT

Fluoride and bacteria metabolism

H+
Glucose —_ 3 Glucose
¥ 2 Glucose *'J’

J ~
Iucose_-é?"* iPs &

2 PT, G
*
2-P-glycerate
¥ Enolase 1
L FEF

¥

Pyruvate

. Lactic acid

Lactic acid

2 Modes of action
B Inhibit demineralization

R
I

Fluoride concentration (ppm) * ¢

al. 1983, 1998 ® Dentine

2 Modes of action
[
[
B Affects bacterial metabolism

17



Fluoride and bacteria metabolism

& Enamel rarely comes into contact
with saliva

Fluoride and bacteria metabolism

Glucose Glucose +
fluoride (1 md)

Streptococeus s tans 18-9 0-2
Streptococeus sanguings 02 <002

Streptococeus oralis 1-3 4-6
Actinomyces naeslundis 23 04
Lactobacillus rhamnasus 361 365
Neisseria subflava +
Veillonella dispar 57-8
Fusobacterium nucleatum 02
Prevotella nigrescens - 0-5
Parphyromonas gingivelis -
pH

Pellicle

M Glycoprotein from saliva

d Protects enamel
B Mechanically
B Ch emica//y

1 Jy\‘rerferes with adhesion
)| ;Affec+s mineral balance

£1 Assists colonization by
bacteria

18



Pellicle

Pellicle

Sucrose

Remineralisation
i : =y - -

oy GoR Y

. WITH t FLUORIDE

19



Calcium and Phosphate will precipitate

M Jt is important that the supplied
Calcium and Phosphate to have

B L ong substantivity

m High level of bio-availability

ML ow risk of calculus fo rmation

&9Novallin  Novamin

.
. a® o

Nifﬂ";c

 m—

NavaMin
Particle
[Calcium
Phogphosilicate)

25 2 sucleation site for calcism and phasphorus
0 bydrory-carbanate-spatie crysish

3. Sadiem joss enhance Ca+P preciptation, acceloratiog fomation
of the HEA layer

Animal caries studies

The effect of CPP-ACP on caries activities in rats

ion in caries

Number of lesions

Control 1% CPP-ACP 0.5% CPP-ACP 500 ppm F
+ 500ppm F

slds et ah2003

ACPP-ACP(RECALDENT)

AACP

M Novamin

Recaldent: CPP-ACP

®Two components
mC PP:
#Casein Phosphopeptides
# Milk Protein
% Very sticky
% Delivery vehicle
% Protects the ACP component
BACP:
EAmo rp'r\o us Calcium Phos p'r\a'fe
# More soluble than apatite ' 2
™ unctions:
BRemineralization
WD e sensitization
mCo mforfe%

P Sl F Cal A Nowick 1 Vi, Remineralization of Enamel
. Subsurface Lesions by Sugar-free
“~ Chewing Gum Containing Casein
Phosphopeptide-Amorphous

J Dent Res BO(12)- 20662070, 2001 culcium Phosphufe




Acid Resistance of Enamel Subsurface Lesi
Nil treatment Sugur-live i Remineralized by a Sugar-Free Cl:lewing Gui
containing 10 mg CPP-ACP Containing Casein Phosphopeptide-Amorp

Calcium Phosphate P ———— i ]

1* F.Cai® P.Shen® G.Walker® . Reynolds® E.C. Reynolds

Sugar-free gum Sugar-free gum
contalning 188 mg CPP-ACP

I

Sugar-free gum Sugar-free gum
containing 0.19 myg CPP-ACE containing 56.4 mg CPP-ACP

Shen et al, IDR, 2001

rtiol + 16l AL PP-ACF + 16h Al

Y Jifinar ot al, 2004

#t Active ingredient:
m10% Recaldent
Ho=ps " Functions
cadbury schwefPes mReplace saliva
% Calcium
% Ph ospha fe
m Re establish oral balance
B ;‘\rﬁfl’cia/ pe//ic/e
mDesensitise

T

ANt caries De sensitise

B Apply freely with m Apply using tray

finger B L eave tray in place
] .Sp read with fongue for 2—5 min

Parcent reduction in
hydraulic conductance

B Several times a day m Apply until
B Monitor using symp toms
saliva check disappear

CPPACP
1S nasdyns salunt) 1% wiv)

Treatmeri Reynold et al




Bleaching

Sweeteners

Sweet Substances F

Einwag 1994

Xylitol

fMProducts
B Vellow Plums
B Strawbervies
B Cauliflower
B Endlives

B Aubergine

B Letuce
B Spinach

mg/’l 00g
T35
362
300
256
780
T
107

T Mannitol (0.7) |

[ lsomalt (0.5)

Sugar saccharides r ’J@}
—————————"-{ Fructose (1.2} }

Neturally Geurring

22



Xylitol

M1 Gly caemic Index

m Xylitol:

B Sucrose: 100

fMResults
smaller

blood gl

<50

-
=

= L NN TS BT

{micre moliL)
&

Serum Insulin

ma
=1

in a much : 1
B, N Wy
40 0 30 60 80 120 150 180
ucose Time (mins)

[~~~ Glucose - Xyiitol

lavels of

Suitable for Dislatic

Xylitol

log SM / ml saliva

Natah et al American J. Clin. Nutrition 1997

Inhibition effect of Xylitol on SM

— Xylital
— Fructose
= Mann-Sorb

12

Loesche, 1984

Xylitol

100% 50 g/d 30-40 g/d
40%  10-20 g/d
40%  50-70 g/d 40-60 g/d

1 Non cariogenic

! Found in many foods labeled “sugar free”

Xylitol

Relative Acid Production in Plaque

Sucrose
Fructose
Maltitol
Lactose
Sorbitol
Maltitol

Lactitol

Xylitol

Qully Xyiltel Is Now-Garloganlc

Effect of partial substitution of sucrose

2.94

104

New DMF-S

Sucrose Rylitel i | 1975

M102 Medical & Dental students
i Control: sucrose 4.2 x per day
fi Test: Xylitol 4.9 x perday

23



x S . 130
Turku study: fotal sucrose substitutiof® SM Colonisation in Mother & Child Pairs

Sugar
XKylitol

- s o e

% Colonisation

2 6 10 14 18 22 26
Manths

Fluoride Varmish CHX Vamish Xylitol Chewig Gum

® Test group: Xylitol only

® Control group: Sucrose in diet

® Period 24 months 7 %1 ¢ In 2 year old children
Sceinin et al Odontol. Scand 7¢ w7

The effect of flavor on salivary flow

Effect of chewing gums or gum base on salivary flow rate

mi/min

Chewing gum
Gum base

P! Frequency:

m> 4x/day

M Amount:

m> 0.9 -7 g/day

Surgical intervention ?

oL Jn+erproxima| WSL

24



Cavitation

Interproximal lesions

Clinical score

eAeA. A A A~/
L 2~ 37 45 o6

Backer-Dirks 1966

Interproximal lesions

Clinical score

A=A -A A A/
£. 2.3 4 & 6

2 | 4

21

16

11

16

5

22

Radiographic score

2
)
-
w
2
=
="
®
1
)
£
=
=
=

Bille & Thylstrup 1982

Interproximal lesions

W

Radiographic score
E)E)ESN)EDE)

&

There isa poor correlation between Xray and
clinical presentation

A Bille & Tlr\ylsh*up 1982
1 Mejare & Malmgren 1986
& Pitts & Rimmer 1992

Bille & Thylstrup 1982

25



#1 Fv\j i Tr‘iage
-'!Fuj 17

Modiified from per Axelsson 1995

Modified from Bjarnason 1966

26



Tunnel Prep: GI & Composite

Microcracks

™ Cumulative eﬁed’ of

Tunnel Preparation

162
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(ndirect Pulp cappmg

& Avold pulp exposure
m Deposit of Tertiary Dentine

| Rewmove temporary filling

B &8 g g

Knoop Hardness Humber

L3

zone of almast total

E-D Junction 000 pm

o

@
= 60%550 < I3 T
oao o= 0 Ciystals in Tubule Lumen

o : : B

Bacteria

°
=]
ol 5 TE o
ﬁoc’o& S05= i Odontobies Process
T

Fusayama, 1967 & Massler 1967

Internal remineralisation

M Scal

B Jsolate from external source of

nutrient and sucrose

[ ] C/wmge the micro e nvironment

“Shreds of carious dentine or other material
were frequen’rly L\anging below the bevel
where the soﬁ and wet pu|pa| ﬂoor of the

cavity could be seen”

M ertz-Faivhurst et al 1998

Ultra consermative and cariostatic seded restorations: results at
year 10 JADA199: 5566, 1998

Internal Remineralisation

!t Objectives
B Eliminate risk of
mechanical exposure

m Maintain biological and
physical integrity
! Case selection
B Reversible pulpitis
! Matenial ofclz\oice

B Glass ionomenr

29



Internal Remineralisation Alternatived: Caleium hydroxidé”

r

M Total seal
B 2mm of sound tooth around periphery

#t Only remove soft dentine using e

M Soluble
= No remdneralization

hand instrument

M Use SMART materials

A Should ong be used over direct
puLp EXpOSUre

Alternative2: Fujl # Internal Remineralisation

AR emlneralizotion:

m Strontivm + Fluorioe
A Awntibacterial
M Chemlen Wy Fused Seal

Internal Remineralisation

30



Internal remineralisation Internal remineralisation

Internal remeineralisation TR0 B 2TCES

900"

800:

Dentine Mineral Content (Fg4- ines |4)

) Jan
M@W\ W

700"

600:

500°

400,

300°
200:
100°

Fuji wiji 7 Fuji Bond L

Treated for 42days

W

M

A,
v

b *WM,\,{AW

e

T T as
0 90 180 270 360 450 540 630 720 §10 900 990 1080 1170 1260
Distance jum)

Fuji9 Fuji 7 Fuji Bond LL

Internal Remineralisation

Internal remeineralisation

Sr concentration in soln mg/l

0.4
Sr in apatite mgl/g

Featherstone et al JDR 62(10):1049-1053
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What Does the Evidenca Tell Us about Our
Current Operative Approach?

This review makes uncomfortable reading for those of’
us teaching operative dentistry. There is no clear evidence
that it is deleterious to leave infected dentine, even if'it is
soft and wet, prior to scaling the cavity. Indeed, this cau-
tious approach may be preferable to vigorous cxcavation
because fewer pulps will be exposed and sealing the den-
tine from the oral environment encourages arrest of lesion
progression. The reparative processes of tubular sclerosis
and tertiary dentine are encouraged, thus reducing the
permeability of the remaining dentine. The residual mi-
cro-organisms are now in a very different environment.
They are entombed by the seal of the restoration on one
side and the reduced permeability of the remaining den-
tine on the other. The apparent irrelevance of the infected
dentine is biologically logical if it is accepted that the car-
ics process is driven by the biofilm and its reflection is the
lesion in the dental hard tissues. Kidd €. 2004

Carles Res 2004,18:306-313
DOk 101 15000007TTT

How ‘Clean’ Must a Cavity Be
before Restoration?

E.AM. Kidd

Guy's, King's and 5. Thomas® Dental bnstinute, Londos, UK

Rgsin Adhesive or Sandwic__h ? Sandwich: one visit

L
Q




Sandwich: one visit

Bubbles !l
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A To put patients in control of the disease so they need “I rem yw can
MINIMAL INTERVENLION from the profession

B E mpower Patients ﬁ
| J ndependent Health klss‘n

Is it for real?”

Minimal intervention dentistry - a Weirdly enough, yes! Studies have shown that the bacteria behind

review* tooth decay are transmitted via saliva during kissing, says New York

FDI Commission Project 1-37 City dentist Clifford Williams. However, it's only an issue i your guy
gets several cawbes a year (a sign he has above-average bactenia
counts). f so, try to get him to brush before you lock lips. Not gonna
happen? Subthy offer him a piece of sugar-free gum, which can chase
away bad bactera, If all else fails, make sure to brush and floss your
own pearty whites before drfting off to sleep after a sack session.

Q@]@ﬂltf{ @G’ I]'ﬂif@””




Preservation and
Restoration of
Tooth Structure
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