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Caries prevention of schoolchild in Healthy Japan 2010 (2005)
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| bascline | survey of goal present Baseline | survey of goal recent
| (2000) | baselive | (2010) | value (2000) | baseline | (2910) value
|
increase of \ average Dental over 68.7% P P foral
caries free examination of 3 ecrease o average | surveyofora under 1.9
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years years schoolchild
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et | aveage | Nty | over | e | | avarnge | st | o | nier
applied 39.6% (1993) 0% | examination usage of 45.6% Arakawa 0% examination
fluoride fluoride
decrease of average survey of — under demifriceu
infant who 39.99% Kubota examination increase of average survey of over under
take a lot of individual 12.8% health trend 30% examination
beverage and instruction in : e
sweet food oral cleaning
between meal
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New classification for dental caries

\\_\ SIZE
~. no cavily | minimum | moderate | enlarged | extensive
.0 0 1 2 3 4
SITE
pit/fissure
1 1.0 11 12 13 14
contact area
2 2.0 2.1 22 23 24
cervical F
3 3.0 3.1 32 33 34

K8 : B LW ERSIEEER



FDI CLASSIFICATION

EQUIVALENT BLACK CLASSIFICATION

Site 1 - Pits & fissures and smooth surfaces
Size 0 ~ fissure seal

Size 4 — lost cusp or similar

Class I — Pits & fissures
Not classified

Size 1 — minimal surgery Not classified

Size 2 — equivalent to Black Class 1 Class I

Size 3 — requires protection of Class I
refnaining tooth structure Class I

Site 2 — Contact area, all teeth
Size 0 — surface demineralization
Size 1~ beyond remineralization
Size 2 — moderate involvement
Size 3 — requires protection of
remaining tooth structure
Size 4 —bulk loss of tooth structure

Class I — contact area, posterior teeth
Not classified
Not classified
Class I
Class I
Class I
Class III — contact area, anterior teeth
Not classified
Not classified
Class IIT
Class TIT
Class TT
Class IV — incisal edge lost, anterior tooth
Not classified
Not classified
Class IV
Class IV
Class IV

Site 3 — cervical third

Class V — cervical third

Size 0 — surface demineralization Not classified
Size 1 — minimal intervention Not classified
Size 2 ~ more extensive Clags V
Size 3 — approximal root surface Class I
Size 4 —two or more surfaces Class V
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Decision Table, Baltimore 2005
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Machines developed for
the early detection of incipient dental caries

- Direct Digital Radiography (DDR)
« Electrical Conductance Measurements (ECM)
- Quantitative Light-Induced Fluorescence (QLF)
« Digital Imaging Fiber Optic Trans-IMumination
(DIFOTD

«Infra-Red Laser Fluorescence (IR ; DIAGNOdent)
*Preclinical technologies:

infra-red thermography

ultrasonic measurements

optical coherence tomography
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| Optical-Dentistry

11 2 : Optical Dentistry

Fluorescence in teoth
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Detection of incipient caries by QLF
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Omonth 6month 18month 24month
AF
Area 3.24 mm? 2.28 mm? 4.38 mm? 3.60 mm?
Average -26.8 % -26.0 % <333 % -33.7 %
0 month 24 month
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Average 26.5 % 287 % 44.8 % 40.9 %

Root caries

Progress in root caries
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Dental plaque
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Plaque is dyed total surface

Red fluorescence
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Caries deteclion and assessment:

a preventive approach to disease
management

Professor Nigel Pitts
Dental Health Services Research Unit
& Centre for Clinical innovations
University of Dundee, Scotiand, UK

Introduction

Thanks to my host, Professor Kambara
A great pleasure to be in Japan

There are International changes in:
» The evidence base for dentistry
o The philosophy of dental care
« The expectations of dentists
* The expectations of patients
» The expectations of funding bodies
» The technology available to help dentists & patients

How will these change future clinical practice?

The move to Evidence Based Healthcare

A global change
° Multi-speed, but a great deal of progress in Europe and the US
° Requires a new “mindset” and a more open approach
» High value given 1o robust research findings, if we have them
o Less value given to low quality research / expert opinion alone
¢ Professional consensus still valuable if other evidence weak

» Patients are increasingly empowered in the process

Evidence Based Dentistry
ADA Definition:

EBD is an approach to oral health care that requires
the judicious integration of:

- systematic assessments of clinically relevant scientific
evidence, relating to the patient’s oral and medical
condition and history,

with

- the dentist’s clinical expertise and

— the patient’s treatment needs and preferences

Primary %M Critiest '~ Bystematic
Appritsdl  Reviews
; .

]

" Resoarch
i
; A
Undergraduatel | Researchers, 1 1
EPostgradunt nzgég ggf:ctfi Effective
Contintily  sodowrd  Dissemination

- Eduestion 7 Organisations,
L Wj ndustey
e .

What is Evidence-Based Dentistry? The Matrix: kow findings
JSrom research should influence policy, education and practice

The Jigsaw of
Evidence Based
Dentistry

Pitts N B. Understanding the Jigsaw of Evidence Based Dentistry 1
Introduction, Research & Synthesis. vidence Based Denfistry 2004 5: 2-4

Pitts N B. Understanding the Jigsaw of Evidence Brsed Dentistry 2:
Dissemination of Research Results. Evidence Based Dentistry 2004 5: 33-35.

Pitts N B. Understanding the Jigsaw of Evidence Based Dentistry 3:
Implementation of Reseavch Findings in Clinical Practice. Evidence Based
Denristry 2004 5: 60-64.




The Restorative Cycle/Spiral

Controlling the Caries Process
PRIOR to filling is the key to
breaking the repair cycle and N
improving care for patients

Etderton R J. Clinteal studies concermng ion Longavity: Maners Bullenin.
of teeth. Advances s Dentd Research 19904, 4-9. York: NiZS Contre for Revsaws and Dissemination. 1999,

Contemporary clinical caries management:
management with minimal intervention: FDI 2000

m Accurate diagnosis of disease and lesions
s Prevention

w Just in time restoration

u Minimally invasive operative procedures
a Prevention of recurrence

Tyas M J, Anusavice K J, Frencken J E and Mount G J. Minimal intervention
dentistry — a review. International Dental Journal (2000) 50, 1-12.

Dental Caries - a journey of discovery

Dental Carles: from
- Diagnosis, via
Detection, via
Assessment, via
Prognosis, to
Management

Terminology:
ICW-CCT Consensus Statements

The consensus was to keep separate three key terms:

— lesion detection (which implies an objective method of
determining whether or not disease is present)

- lesion assessment (wnich aims to characterise or
monitor a lesion, once it has been detected)

— caries diagnosis (which should imply a human
professional summation of ail available data)

Pitts N B and Stamm J. [CW-CCT Statements. Journai of Dental Research 2004 83C: 125-128.

Diagnosis

»  Gradual understanding the real (but often unacknowledged)
chailenges with caries diagnosis

+  Clinical practiceftreatment planning challenges: missing
page in the textbook — when to intervene operatively?

»  Bitewing radiography ~ what was the diagnostic yield?

*  Reading the literature ~ why did every study use different
diagnostic criteria?

«  Carles studies, why were the approaches within and
between Europe, the US and other regions so different?

Detection

Confusion with both terminoiogy and reporting

An apparent “prejudice” (among very senior players) that all
diagnostic criteria were essentially the same and that the
impact of any methodological differences were meaningless,
at either the clinical or public health level

Difficulty in making comparisons between studies and
methods

Clinical detection gives an invaluable information "base”

But more information is often needed — context dependent -
hence the search for appropriate technoiogies




Updated caries terminology to reflect the current evidence from
cariology research and to inform non-dental users of information

SMPLER TERMS DENTISTS TERMS
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2
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Pitis N B, Community Dental Health 2004 21:193-198

Updated caries terminology to reflect the current evidence from
cariology research and to inform non-dental users of information
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Pitts N B, Community Dental Health 2004 21:193-198

Early Detection: the importance

»  Definition of Terms

- Preventive outcomes for Patients

» Clinical Practice

o Clinical Research

+ Epidemiology & Public Health

- Need for Education about Cariology

The “iceberg of dental caries”
—by-contemporary-patient-advice-and-treatment need

‘Ses referance: Fita 4 8, Longbotiom C. Pravanthv Ci
Aesagomeat option. Cometanity Dent Ora! Epiiemiol 1685 23 55-50.

Cperative Cerw byt

ot
lesions into pulp Preventive & Operative Care Advised
dlinically detectable| V
lesions in dentine L3

+ clinically detectable
lcavities" limited to enamel
PCA
+ clinically detectable enamel " .
lesiona with Antact* surfaces | 03] | Preniae{Care ddvied

+ lesions detectable only with treditional
diagnostic aida

+ sub-dlinical initial lesions in a dynamic state of] NAC
No Active Croe Advised

s
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Recording NO visual caries at the dentine level

SEMPLER TERMS DENTISTS' TERME
Fraditoant
indieatars are
W bedsedy

evere deeny

Feoportion
il

nugldons
dzeay

extablishied decay expeeriense

adapted firom Pists N B, Community Denwl Health 2004 21:193-198

Preventing tooth decay
and preventing fillings

very sarly
stage dacay




Preventing tooth decay
and preventing fillings

A Filling 1 now
necessary

established
decay

eany stage
decay

very aarty
stage dacay

Praventive cure to prevent Inftiatton and prograssion of decay

International Consensus

Workshop on Caries
,m.d’{“,fﬁ:n‘f{}i’ & i C'iniccl Tric!fs (ICW‘CCT)"—
e SRS Fingl Consensus Statements:
.Agreeing Where the
Evidence Leads

NB. Pitts! and J.W. Stamm?

*Crome tor Classt Tusovstuams ed Deswat Heekth Semves Rewwarch Une,

§ Gt Res 83{Spec 1y C1-C125-CHE8, 2004

MISSION

Ta reach consensus 3w the destpns of protocols for casres clmacal
mals whncls ase seienfically sceeptable a5 pivotsd evadence of the

sut-canes stficary of oral cere products
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INTERNATIONAL CONSENSUS WORKSHOP ON

Method CARIES CLINICAL TRIALS

» The Workshop was supported by IADR, FDI and all the major
dentifrice Companies. It was held near Loch Lomond, Scotland.

* A Scientific Programme Committee assembled an
international panel of 25 speakers to review and present
the contemporary evidence from across the fields concerned.

 These were then debated at length in a series of facilitated
and repeated discussion sessions over 3.5 days by 95
participants from 23 countries, with representation from
academia, industry, statistics and regulators.

* Draft Consensus Statements about the evidence & key elements
of the design of future trials were presented to, debated, and agreed
by all participants on the final morning.

Journal of Dental Research 2004 83: Special Issue C.

ICW-CCT Consensus Statements
Existing methods of Caries Detection 8Assessment

2.1 For future clinical trials, recordln? only cavitated lesions
as an outcome measure is becoming outmoded.

2.2 Visual Inspection is the standard of caries diagnosis in
Europe.

— Its use should continue to be evaluated in clinical trals to
differentiate between stages of the carious process in different
surfaces.

~ A systematic review of the varied criteria for clinical visual
assessment would he heipful to buiid on the extensive literature
already available.

— Detailed protocols for fraining and calibration with visual-only
examination systems should be established and tested. The aim is
to achieve cartsistently the high levels of inter- and intra-examiner
agreement shown to be possible with such systems.

2.3 Use of additlonal methods of carles lesion assessment to
?up tement the visual techniques should be expiored
urther,

Digital Image analysis of Dental radiographs showing lesion regression
from serial standardised films

{Pitts N B, Renson C E. Monitoring the beh approximal
carious lesions by image analysis ol serial sfandendlsed bitewing radiographs.
British Dental Journal 1887; 162: 15-21. ]




“New” Technology:
AC Impedance Spectroscopy applied to
dental caries detection and monitoring

Alternating Current and multiple frequencies

¢
! |2 e
4 Imax

z/a
12} cos &

Patented & being taken forward by B, ™
a new company from University of Dundee = ID M kd

Caries Detection and Monitoring with AC Impedance
Spectroscopy (ACIST)

Years of development in the research lab, have led to a number of methodological
breakthroughs which have been patented. This now allows the technology to move
from the purely research phase, into a clinical tool to help dentists help their patients to
manage dental caries better.

IDMoS has been created as a Company to commercialize this technology with its
Dental partuers.

Before the end of 2006, initial products will be launched whick should allow the
detection of early stage caries, AND later AND late stage hidden caries, in the clinical
environment,

and specifici bined with the absence

IDM&eS™

Benefits will include high levels of
af any ioniging radiation,

Caries Risk and Socio-economic Status
The proportion of 5 year old children in Scotland
with d;mfi=0 by DEPCAT (deprivation) Score
(199972000
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Original science reported in

Caries Detection with AC
enamel Impedance Spectroscopy

curigs
(ACIST)

Longbonam C, Huysmans M-CD N J,
Pitts NB, Los P, Bruce PG,

g : L Detection of dental decay and its extent
2 5 SR using AC Pnpedance speciroscopy.

5 < Nature Medicine 1996; 2(2): 235 237.

This study demonstrated in the

laboratery the ability of the ieclmalagy

to diffe iate (by orders of it

oo o T Y To the signals from sound enamel, carious
7iMa enamel and carious dentine,

IDM&eS™

dentine
caries

Pitts NB. Journal of Dental Research 2004 83:C: 43-47

The third type of modern caries measurement
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The Evidence Base in Caries
Detection and Assessment

Reliable incluston of clinical visual enamel & demtine caries detection

o Backer Dirks 1951 >
* Marthaler 1966 >

*+ WHO 1979

* Pitts & Fyffe 1988

o Ismail 1992

» Ekstrand, Ricketts & Kidd 98 |
Fyffe et al 2000
« Nyvad 2001

« And many, many more (see
Sysiematic Reviews NIH CDC and
1CW-CCD

“Eurocaries” findings

total D,MFT of same 12-year-olds 9 examiners

DsMFT
200 1~
150 e H DDI J
100 - ;DDZ |
_ (DOFT |
5° 1*‘ pinEns DT,
5 v

Chesters R K, Pitts N B, Matuliene G, Kvedariene A,
Huntingfon £, Bendinskaite R, Balciuniene I, Matheson J,
Savage D and Milerience J.

An Abbreviated Caries Clinical Trial Design Validated over 24 months.
Journal of Dental Research 2002 81: 637-640
FINDINGS

+ Trial showed product split after 24-months using traditional
increment analysis

« DSTM at the D, threshold (visual examination INCLUDING
initial caries) split products after only 12 months use

* The use of Events Transition Analysis also provides
increased discriminatory power

|CDAS International Caries Detection &
Assessment System: Concept

To lead to:

Better quality information to inform decisions
about appropriate diagnosis, prognosis and
clinical management at both the individual
and public health levels

ICDAS International Caries
Detection & Assessment System:

The ICDAS Committee at 2002 (valuable additions since)

DHSRU, Dundee (Nigel Pitts, Chris Longbottom, Gail Topping,
David Ricketts, Andrew Forgie, Chris Deery)

University of Michigan  (Amid Ismaily

Indiana University (Domenick Zero)
Copenhagen University (kim Exstrand)

FDI (Elmar Reich)

NiiH / NIDCR: (Rob Selwitz)

Epidemiology /
Public Health
ICDAS

ICDAS

Clinical
Research
ICDAS ICDAS

m Wardrobe




ICDAS at 2005

Internationn) Caries Deteetion & Assessmoent System

ICDAS at 2005

International Carles Detection & Assessment Syatem

o >

< Education >

//

.

—

FCDAS Cliniest Visual Criteria

o g - J— - et e

—

T TR —% —_ ] -
( Epidemiology / Clinical ( Epidemiology / Clinical \( Clinical
Public Hcalth/ - Research ‘ Public Health _ Research NG Practice

ICAS-1 detection criteris, 2008

LOCALISED |1 UNDERLYING §1 A} EXTENSIVE
ENAMEL DARK DISTINCT
BREAKDOWN SHADOW CAVITY
P
SURFACE SUREACE WITH
VISIBLE
INYLEOGSRSITY IN[EéSSRSIW DENTINE

Reproducibility
of ICDAS Criteria

Detroit Study:

4 US dental practitioners (no research experience)
Inter-Examliner Agreement over 8306 surfaces In 50
patients

‘Weighted Kappa

95 % Confidence Interval

Percent Agreement

0.83
{0.82,0.85)
91%
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Epidemiology

Practice

ICDAS-II

Research Education
L pr— A o Com Phaing Ak
Tay Terwas | Dentsk Terms | Leties | Number | WDAB | Bw | FOTI | Tech | Tech | Tech | Wk | Care
B I ' P A I B
sveredteny | Exiensive wmd | PCA
aavity with X 6 plar .| o - - - fon
viaible dentin
aavere decay | Ditinet gavity Wl § PCA
e | © LI B LV [ RO RN (RO A
denyin
esisbiihed | Non-cavitied Wmi § PCA
dosay it | ML 4IPS | en
deain thadow
eqabliohed | Yocshzed B | RCA
perall I IV T PV D R I R Z
broskdown
eastystege | Dinioet vivaad bt | KA
dscay g | E 2 oo i a | ]| -
e el
sartystage | Firstyisosh bmd | PCA
decay. <change in v 1 P/ ot | - e - - =
e cramet
Sound Sound S o Bnd | AgpCare

ICDAS Current status

» ICDAS Material on the web (as of now)
http://www.dundee.ac.uk/dhsru

» Post Baltimore Workshop 2005 version ICDAS

« Refined criteria for use in Detection domain

» Reported to the 2005 Indiana Caries Conference

Continuing to research the Assessment domain

Promoting high quality reporting standards

°




Successful initial use of International Caries
Detection & Assessment System ICDAS

The ICDAS carles detection criteria have been successfully piloted
in:

~ Dundee

— Detroit

- Indiana

— Copenhagen

- Columbia

- Mexico

- lceland
;’ggscrileria have had wider use and further peer review in Baltimore

There are requests to use ICDAS caries detection criteria from:
-~ Germany
- Portugal
-~ ftaly
~ Thailand
- Possible use in Japan and Korea

ICDAS Future includes

-

Continue to put ICDAS Material on the web
hitp://iwww.dundee.ac.uk/dhsru

Evaluations in a number of Countries

Report of National Survey of CDH in Iceland
Further Histological validation

JADA Supplement

? Use as part of the BASCD toolbox
Development with EADPH Special interest Group
Promote high quality reporting standards

°

ORCA 50-year Anniversary

Symposium, Konstanz, July 2003

Are we ready to move from operative

to non-operative/preventive treatment? (2)

{1 The answer to the question posed in the title should be, in
many cases, that we are ready to move te aon-
operative/preventive care (if we have not done so
already).

O However, this should be for appropriate stages of lesion
extent and in patients who respond to advice on recall
frequency and preventive behaviours.

Pitts N B. Caries Research 2004; 38:294-304

Make sense of the complexity: “joining up” the measures with a

WHO-like STEPS approach (adapted fiom cardiology)

Future Tech &

by A SIRENLS

Pitts NB. Community Dental Health
2004 21 193-198

ORCA 50-year Anniversary
Symposium, Konstanz, July 2003

Are we ready to move from operative

to non-operative/preventive treatment? (1)

[ The caries process should be managed over time in an
individualized way for each patient.

[ Very few individuals can be considered to be truly ‘caries
free’ when initial lesions as well as more advanced dentine
lesions are considered.

1 1t is now very clear that, by itself; restorative treatment of
the disease does not ‘cure’ caries.

L[] The caries process needs to be managed, in partership
with patients, over the changing challenges of a lifetime.

Pitts N B. Caries Research 2004; 38:294-304

Clinioal evidence

Soclal history

Uee of fluorida

Plagua control

Saliva

Medical history

RISK FACTORS CATEGORY

HIGH RISK

Now fesions .

Premature exiractions .
Antarior carios of restorations .
Multipte restorations .

No fissure scatants .

Fived appliance orthodontics .
Partial dentures .

Oistary habits Fraquert suger Intaka ,

Soclal dsprivation .
High caries in elblings .

Low kniowledge of dantal diesasa .
Irreguler allandanca .

Ready avallabitity of snucks .

Low dental sepirations .

Drinking water not fluoridated ,

N fluctide supslemants .

No fluoride toathpasta .
infroquent, ineffactive claaning .
Poor menuat conrol .

Love flowi rata .

Low buffadrg capactty .

High § mutans and laciobacilius .
Madiostly compromissd .

Phyaical disabifity .

Xerostomia .

Long term carioganic madicing .

«Anh explicit caties risk assessment should be made for each child presenting for dental care.
+Tha following factors should be cansidered:
{Individuats who do ol clearty it info high or fow sk celegorias are considered fo be af modsrate risk)

LOW RISK
No new iesions

Nil exiractions for aries
Sound anterior leath

No o faw rastorations
Restorations inserted years ago
Fisaura soalsd

No applianca

Infrequant sugar intake
Social advantage

Low caries in sibiings
Daniatly avare

Regular atendarica

Limitsd evailability of enacke
High dontal aspirations
Orinking water fuoridated
Fluoride supplemants used
Fiuorlds toothpaste usad
Frequent.affective cleaning
Good manual control
Normal flowt rate

High buffering capacity

Low § mutans / lacto-counts
No madical probiems

No physical problema
Noemal salivary flosr

No long term medication
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Prognosis and Risk Assessment:

» Not all individuals are the
same, some need more
preventive attention than others

» We need to ensure, that disease
can be avoided where possible
and controlled when it occurs

« Long term health, well-being
and economic benefits of
effective preventive care are
immense; start young + maintain

Dental Caries - a journey of discovery

» Dental Caries: from an awakened curiosity in the science, to

o Diagnosis, understanding of the real problems of diagnos's, via

« Detection, gaining appreciations of the various approaches, via

o Assessment, insights into the nesd to monitor / characterize, via
»  Prognosis, appreciating possibilities for risk determinations, to

° Management seeking to help provide rational EB caries control
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Both adults &
children are
important!

The preventive /
minimal
intervention model
of care applies to
adults and the
elderly, as well as
to infants and
children




