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There are white spots on
my baby’s teeth since they
have erupted... are they

normal??

My child has broken
teeth since birth. Is this
because of calcium
deficiency?

My son has not being putting
on body weight since a year!!
Can that be because of his
bad teeth??

Can breast feeding
cause teeth to decay??

... My neighbour told
me so...

Milk teeth are anyway
going to fall.. Do we need
to save them?

- Will dental extraction at ™
this young age affect my
child’s brain activity!?




EARLY
CHILDHOOD
CARIES
(ECCO)

S
&
<
(o]
(=}
[e)
[}




INTRODUCTION

® Dr. Abraham Jacobi (1862) - Clinical appearance of ECC
Dentition. Its derangements. A course of lectures delivered in the
New York Medical College. New York: Balliere Brothers.

® Eric HR, Harries MD. Comforter Caries. Lancet 1911;Nov
11:1327.

® Fass EN. Is bottle feeding of milk a factor in dental caries? J
Dent Child 1962; 29: 245-51.

® Winter GB, Hamilton MC, James PM. Role of the comforter as
an etiological factor in rampant caries of the deciduous dentition.
Arch Dis Child 1966; 41:207-12.




DEFINITIONS

"The presence of one or more decayed (non-cavitated or cavitated
lesions), missing (due to caries) or filled tooth surfaces in any
primary tooth in a child 71 months of age or younger” - ECC

Policy on Early Childhood Caries (ECC): Classifications, Consequences,
and Preventive Strategies. AAPD Reference Manual 2016; 71-73

"The presence of one or more decayed (non-cavitated or cavitated
lesions), missing (due to caries) or filled tooth surfaces in any primary
tooth in a child under the age six” - ECC

Bangkok Declaration Nov 2018 [reaffirmed Drury ez al. (1999) definition]




DEFINITIONS

Any sign of smooth-surface caries in a child younger than three
years of age, and from ages three through five, one or more
cavitated, missing (due to caries), or filled smooth surfaces in
primary maxillary anterior teeth.
OR

A decayed, missing, or filled score of greater than or equal to four
(age 3), greater than or equal to five (age 4), or greater than or
equal to six (age 5) - S-ECC

Policy on Early Childhood Caries (ECC): Classifications, Consequences,
and Preventive Strategies. AAPD Reference Manual 2016; 71-73

Suddenly appearing, rapidly burrowing type of caries, resulting
in early involvement of pulp and affecting those teeth usually
regarded as immune to ordinary decay - RAMPANT CARIES

- Massler (1945)
- Definitions, Oral Health Policies, and Clinical Guidelines
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HAS-ECC

HYPOPLASIA ASSOCIATED SEVERE
EARLY CHILDHOOD CARIES

Caufield PW, Li Y, Bromage TG. Hypoplasia-associated severe early
childhood caries — a proposed definition. ] Dent Res. 2012 Jun; 91(6): 544-50.




EARLY CHILDHOOD CARIES

TERMINOLOGIES

AUTHOR & YEAR

DEFINITION

Nursing caries

Winter et al, 1966

A unique pattern of dental caries in
young children due to prolonged
nursing habit.

Nursing bottle mouth

Kroll et al, 1967

A syndrome characterized by a severe
caries pattern beginning with the
maxillary anterior teeth in a healthy
bottle fed infant or toddler.

Nursing bottle syndrome
Bottle prop caries

Labile caries

Comforter caries

Shelton et al, 1977

A devastating condition that may
render young children dentally
crippled.

Night bottle syndrome
Baby bottle caries

Dilley et al, 1980

A unique pattern of dental caries in
young children.

Baby bottle mouth
Nursing mouth decay

Croll 1984

A very destructive caries process which
can affect infant and toddlers.
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EARLY CHILDHOOD CARIES

TERMINOLOGIES

AUTHOR & YEAR

DEFINITION

Nursing bottle caries

Tsamtsouris 1986

Caries caused by a prolonged
use of a bottle filled with any
liquid other than water.

Baby bottle tooth decay

Mim Kelly et al ,1987

A caries caused by bottle
feeding only not by breast
feeding.

= Milk bottle syndrome Ripa 1988 A specific form of rampant
= Infancy caries caries of infants.
= Soother caries
= Circular caries
Tooth cleaning neglect Moss, 1996 Baby bottle decay is renamed to

shift the emphasis away from
the bottle to the need of
cleaning

RIECDD (rampant infant
and early childhood dental
decay)

Horowitz 1998

It does define the age group
affected by the disease and the
usual rapidity of its
development.
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EARLY CHILDHOOD CARIES

TERMINOLOGIES AUTHOR & YEAR DEFINITION

Early childhood caries Davies 1998 A complex disease involving
maxillary primary incisors
within a month after eruption
and spread rapidly to involve
other primary teeth.

Maternally Derived Strep. | Li, Y., & Caufield, P. W. (1995). |Mothers with high titers of the

Mutans Disease [MDSMD] bacteria or who have suffered
The Fidelity of Initial from many dental caries
Acquisition of Mutans themselves are likely to pass

Streptococci by Infants from the same virulence and
Their Mothers. Journal of Dental |associated problems on to their
Research, 74(2), 681-685. children.
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DIFFERENCES
ECC & RAMPANT CARIES

_ EARLY CHILDHOOD CARIES RAMPANT CARIES

Type of caries Specific form of Rampant caries Acute widespread caries with
early pulp involvement
affecting teeth immune to decay

Age of In infants and toddlers (primary In both primary and permanent
occurrence dentition) dentition
Characteristic Mandibular incisors not involved Mandibular incisors are
features involved
Aetiology » Bottle feeding before sleep » Bottle factors before sleep

* Honey dipped pacifiers  Frequent snacks, excessive

* Prolonged, at will breastfeeding sticky refined food

* Decreased salivary flow
* Genetic background
* Poor oral hygiene
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CLASSIFICATION OF ECC
WYNE. H (1999) W

> Type I (imild to moderate) ECC

» Type II (moderate to severe) ECC

> Type 111 (Severe) ECC




HARRIS & GARCIA GODOY
(1999)

STAGE CLINICAL PRESENTATION

VERY MILD Clinically, light demineralization usually at
the gingival crest & no cavitation

MILD Demineralization at the gingival 34 of the
tooth & moderate cavitation

MODERATE Frank cavitation on multiple tooth surfaces

SEVERE Widespread destruction of tooth; partial to
complete loss of clinical crown
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PATTERN OF CARIES PROGRESSION

Maxillary Central Incisors

4

Maxillary Lateral Incisors

Maxillary first molars

4

Maxillary canines / second molar

4

Mandibular molars — LAST AFFECTED

Psoter W] er al. (2003)
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[CAVITATED]

DEVELOPMENTAL STAGES OF ECC
VEED KAMP & WEERHEJIM, 1995 g

® Stage 1 — Initial Reversible [10-18 months]
[NON- CAVITATED]

® Stage 2 — Damaged Carious stage [18-24 months]

® Stage 3 — Deep Lesion [24-36 months]

® Stage 4 — Traumatic stage [36-48 months]




ETIOLOGY OF DENTAL CARIES

Keyes Triad
(1960)

DENTAL CARIES el

Newbrun Tetrad
(1982)

18




ETIOLOGY OF DENTAL CARIES

i

Aetiology of
dental caries

Tooth factors —_—

Host factors

* Morphology

= Quality of calcification
= Matrix deposition

* Position in arch

= Fluoride exposure

e Heredity

Saliva factors »

* Volume

* Flow rate

- pH

» Buffer capacity

* Viscosity

* Antibacterial substance

Lactic acid bacili —

Agent factors

» Acidophilic

« Colonisers (responsible for canes
progression)

= Aciduric (thrive on acid)

Streptococeus
species

Substrate factors

» Streptococcus mutans
= Initiators (responsible for caries initiation)
« Acidogenic (produce acid)

Type of sugar
Frequency of exposure
* Form of diet

* Oral clearance

* Retention

¢ Inherent pH

19
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ETIOLOGY OF DENTAL CARIES

TOOTH

Age

Fluorides FLORA

xotrphology Strep. mutans
utrition (Substrate}

Trace Elements clow Ralo pfy Oral Hygiene

Carbonate Level Fluoride in Plague

SUBSTRATE

Oral Clearance
Oral Hygiene

Detergency of Food
Frequency of Eating
Carbohydrate (type, concentration)

Gordon Nikiforuk. Understanding Dental Caries. Etiology and Mechanisms 1°* Edn
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Fejerskov, Manji Model
(1990)

b’

~
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Fisher-Owens
Model

AVAEVEL INFLUENCES
‘v‘q@u Gours and practices .
T endowment © devey P vicas
e X m’u .

"”“'e%
s,

el ehaviours, praclices
e of dental Gy

Casamassimo PS,
Thikkurissy S, Edelstein
BL, Maiorini E. ] Am Dent
Assoc 2009; 140: 650-657.




International
factors

Globalization

Development

Media
programs
and
advertising

VR,

R

Sl

National/
regional

Health care
systems
and
policies

Community
locality

Health

Transport
Urbanization

care
availability

Sanitation

Social
security
systems

Transport
Housing

Media
and
culture

Neighbor-
hood
characteristics

Education

Refined/
imported
foods

Food
and
nutrition
policies

Agriculture/
local

markets

Work/
school/
home

Individual Population

Family and home
Values and beliefs
Psychosocial stress
Material wealth
Leisure time and
activity

School

School meals

Soft drinks and
sweets

Peers and pressures
Education material

Workplace
Canteen
Occupational
hazards
Social norms and
values.. ..

Comprehensive model of global, national and
local drivers leading to caries
[Modified from Kumanyika ez al. (2002)]
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RISK FACTORS OF ECC

A SYSTEMATIC REVIEW

FACTORS NUMBER OF
RISK FACTORS

Socio-demographic factors 20
Dietary factors 29

Oral hygiene 09
Breast/bottle feeding 15
Oral bacterial flora 04
Other factors 29

TOTAL 106

Harris R, Nicoll AD, Adair PM, Pine CM. Risk factors for dental caries in young children: A systematic
review of the literature. Community Dent Health,2004; 21(1 Suppl): 71-85
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RISK FACTORS OF ECC

A SYSTEMATIC REVIEW & META-ANALYSIS

FACTORS NUMBER OF RISK FACTORS [Odds Ratio*]

Socio-demographic factors 19
Dietary factors 29
(Frequent consumption of sweetened foods 3.14%)

Oral hygiene 10

(Poor oral hygiene 3.12%, Visible plaque present 3.1%)
Breast feeding 10
Bottle feeding 15
Oral bacterial flora 3

(Increased baseline salivary values of streptococcus mutans - upper
middle income countries 9.21%, High income countries 3.83%)

Other factors 37
(Presence of enamel defects 14.62%, Dentinal caries-dmft>0 4.21%)

TOTAL 123

Kirthiga M, Muthu M, Saikia A, Kirubakaran R. Risk factors for Early Childhood Caries: A Systematic Review

and Meta-analysis of Case Control and Cohort studies. Pediatr Dent 2019; 41(2): 95-112 95




POTENTIAL ETIOLOGICAL FACTORS
v Night time feeding practices / Sleep time feeding

practices

v Prolonged bottle feeding / “on demand” or “at will”
breast feeding after first primary tooth erupts or

beyvond the age of 12-18 months [Should be weaned from

bottle at 12-14 months]

v Improper oral hygiene practices in infants and children

v Inappropriate dietary practices

The Reference Manual of Pediatric
Dentistry 2019-2020: 71-73
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FEEDING PRACTICES

Opening of salivary gland duct E D CBAABC D E
Maxillary teeth %Mgg%%&g

a5 Mandibular teeth are
)» resistant to decay
y

//
BTN

7~ / )
N Milky or sugary & ‘
ye— substrate j L~ ﬁ
Tongue \) , ‘.

vE l"""‘" ‘ b7}
A~ LTI
Mandibular teeth &’; E DCBAABCD E
(A) (B) (C)
Position of the feeding bottle in a baby’s mouth at sleep

1 209y T8 &

‘ W = Il s Y Nocturnal salivary
| Cariogenic oral i ™0 secretion is reduced
environment 7 ™ due to diurnal
/ Feeding bottle \,  variation
/' held in mouth at % |
sleep/frequent Child at sleep
/ noctumal \
| breastfeeding ,-\ \
| | |
 TH— | ]
=% — |
‘, \/ f
\ Tooth surfaces Tongue covers .-'i
\  areclad witha the mandibular /'
— — sugary/cariogenic anteriorteeth  /°
' Occlusal surface of \, substrate
molars and cervical e % s Mandibular anterior
regions of maxillary P Y teeth not involved in
anterior teeth are i o e nursing bottle caries
inflicted with caries ‘ S w
’ 27




AETIOLOGICAL PATTERNS IN ECC

® Pattern A — Infants being fed with a nursing bottle containing a
high amount of fermentable carbohydrates during sleep

® Pattern B — Unrestricted nocturnal breastfeeding (At will) after
eruption of primary incisors and poor oral hygiene

® Pattern C — Deficient salivary quantity/flow
Deficient antibacterial properties
Poor salivary buffering capacity & pH
High Cariogenic potential

Henry JA et al. Int J Ped Dent 2016; 27(3)
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MICROBIOTA OF DENTAL CARIES

VIRULENCE OF A BACTERIA
- Ability to pump protons at very low pH
- Having an enzyme system that can maintain low pH

- Ability to produce acid stress response proteins

ENAMEL CARIES

» Streptococcus Mutans (SM Serotype) — Initiation of
caries

» Streptococcus Sorbinus (SM Serotype) — Initiation of
caries

» Lactobacilli Spp. — Progression of caries
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MICROBIOTA OF DENTAL CARIES

STREPTOCOCCUS MUTANS

» Chief sugar transport system: P.E.P — P.T.S system
(Ferment sugar at very low concentration)

> Produce Extracellular and Intracellular
Polysaccharides

- Extracellular Polysaccharides: Glucans — Help plaque matrix
formation; Fructans — Are liable and can easily meatabloize under
carbohydrate restriced conditions.

- Intracellular Polysaccharides: Glycogen like storage
compounds (used for energy production and converted to when

free sugars are not available)

30



MATERNAL S. MUTANS - A CONTROVERSY!!

® MDSMD — Vertical transmission of MS from

mothers to their children, especially when
mothers have high MS levels.

Li Y, Caufield PW. J Dent Res 1995; 74: 681-85.
Douglass JM, Li Y, Tinanoff N. Pediatr Dent 2008; 30: 375-87.

® MS genotypes that did not match their
maternal strains were 1identified in the
majority of S-ECC population

Mitchell er al. Pediatr Dent 2009; 31: 193-201.

® Horizontal transmission

Berkowitz RJ. Pediatr Dent 2006; 28(2): 106-9
Parisotto TM et al. Oral Health & Prev Dent 2010; 8(1): 59-70
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Oral microbiome development in early childhood and influencing factors

Newborn Early colonizer (0-3 months)
> Streptococcus
Predominate in ammonic fluid Q * Streptococcus epidermidis
o Streptococcus ‘ « Streptococcus salivarius
o Fusobacterium ) ° Staphylococcus
o Neisseria © Fusobacterium
Fetus m— o Veilionell
o Prevotella AR e
3 8 B > Lactobacillus
o Porphyromonas = , Candida
The placental microbiome y S%C:r?gl?: oRGeE -5 monta)
resemblzs cI?hser. o rh:; o Granulicatella
PYOPIENLMONIorS ove Influencing factors > Haemophilus
microbiome instead of the gut Rothia
microbiome e bt ot b
‘ o Pregnancy term
o Delwe[y method* Predentate
o Feeding method”
© Maternal
Primary dentition Xiao Jin et al. Int J Oral Sci 2020;
Bradoniinaie 12: Article 12.
o Streptococcus mutans
o Fusobacteria . _
R il Chu et al. Nat. Med. 2017; 23, 314
o synergistetes 326.
> TM7
> SR1
* Human genes (influencing factor) * Delivery mode (influencing factor)
o One locus on chromosome 7 near gene IMMPL2 o Vaginal birth: predominantly Lactobacilius, Prevolella,
» One locus on chromosome 12 near gene INHBA-AS1 Bacteroids, TM7, and Sneathia spp
> Gene STAT3

o C-section: predominantly Staphylococcus,
Corynebacterium, Slackia, Veillonella and
Propionibacterium, spp
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ORAL CANDIDA ALBICANS
COLONIZATION

® Children with C. albicans in saliva have FIVE times higher
chances of ECC occurrence

Xiao J, Huang X, Alkhers N et al. Caries Res 2018; 52(1-2): 102-112

® C. albicans 1n saliva have an increased risk of severe ECC

Beena MS, Faizal CP, GufranAfmed MB et al. ] Ind Soc Ped Prev Dent 2017; 35(4): 296-300.
Thomas A, Mhambrey S, Chokshi K ez al. ] Clin Diagn Res 2016; 10(8): ZC109-ZC112.
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SCARDOVIA WIGGSIAE
— A NEW CARIES PATHOGEN

J Oral Biosci. 2017 Aug;59(3):135-141. doi: 10.1016/j.job.2017.05.002. Epub 2017 May 24.

Scardovia wiggsiae and its potential role as a caries pathogen.
Kressirer CA12, Smith DJ'2, King WF', Dobeck JM', Starr JR''2, Tanner ACR'2.

# Author information

Abstract
BACKGROUND: Streptococcus mutans has been strongly associated with dental caries but caries also occurs in its absence. Association of
a new species, Scardovia wiggsiae with childhood caries suggests this could be a new caries pathogen.

HIGHLIGHT: S. mutans is considered a caries pathogen based on its association with caries, and on its ability to produce acid, to survive low
pH environments, and to induce caries in experimental animals. S. wiggsiae was significantly associated with severe-early childhood caries
in the presence and absence of S. mutans. Further S. wiggsiae was elevated in initial carious lesions in adolescents with fixed orthodontic
appliances. S. wiggsiae detection was enriched on a low pH agar suggesting acid-tolerance. S. wiggsiae isolates were acid tolerant and
produced acid from several sugars at low initial pH values, and were not arginine deiminase positive, characteristics consistent with potential
cariogenicity. Cariogenicity of S. wiggsiae was tested in a rat animal model in parallel with S. mutans. While S. wiggsiae by itself showed
minimal caries induction, when co-inoculated with S. mutans, there was significant cavity production.

CONCLUSION: S. wiggsiae was associated with advanced and initial caries, is acid tolerant and produces acid to low pH at initial neutral
and low pH conditions. In combination with S. mutans, S. wiggsiae was detected in caries in an animal model. Together, these data suggest
that S. wiggsiae has many of the characteristics consistent with its being a caries-associated species.
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MINERALS IN ENAMEL

Effect Mineral

S Cariology (Newbrun)
Cariostatic B D

Mildly cariostatic Mo, V, Cu, St, B, Li, Au, Fe
Doubtful Be, Co, Mn, Sn, Zn, Br, I, Y
Caries inert Ba, AL, N1, Pd, T
Caries-promoting  Se, Mg, Cd, Pt, Pb, S

4 Surface enamigl x

Constituents with highest Constitugnts wl:}v lowast
11 surface concentration surface concentiation
Gordon Nikiforuk. Decreasing concentration I'ncmns‘i?\ ) coplentration
. fram surface rom surface to dentine-
Under Standlng Dental mmrm’:l junbtion

Caries. Etiology and
Mechanisms

35



THEORIES IN THE CARIOUS PROCESS

Legend of the worm Guy de Chauliac Worms caused tooth decay
Endogenous theories:
1. Humoral theory Galen Internal action of acids and corroding
humors
2. Vital theory End of 18t century Originated, like bone gangrene, from within
the tooth itself

Exogenous theories:
1. Acidogenic theory W. D. Miller (1890) Acid demineralization produced by
fermentation of sugars

2. Proteolysis theory Gottlieb (1944) Proteolytic enzymes of oral bacteria causing
destruction of organic material of tooth

3. Sulfatase theory Pincus (1950) Hyrolysis by sulfatase enzyme - sulphuric
acid

4. Proteolysis chelation theory Schatz and Martin (1955) Chelates cause destruction without acid
formation

5. Sucrose chelation theory Lura (1967) Loss of inorganic phosphate from enamel
(phosphorylating theory)

6. Burke and Jackson hypothesis Burke and Jackson High/low risk sites on tooth determined by
(1970) genes (autoimmune theory?36




CRITICAL PH

It 1s the pH below which a tooth 1s
subjected to DEMINERALIZATION

Mean Value 1s 5.5

6.5

6.0

5.5 |

STEPHAN’s curve

5.0 | |
5 10 15 20

Minutes after sucrose rinse
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HYDROXYAPATITE CRYSTAL




CARIOUS PROCESS

HYDROXYAPATITE CRYSTAL

I T
| |
- e Crystal interior
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A L. ‘\ Crystatl surface
- A / Adsorbed ions
basal prism
face face Hydration sheit
__BULK SOLUTION
@ s
- Gt o ~ L“
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CURRENT CONCEPT IN THE
PATHOGENESIS OF DENTAL CARIES

DEMINERALIZATION - REMINERALIZATION CYCLE

» At pH below 5.5 - DEMINERALIZATION occurs,

Ca,o(PO)4(OH), +10H* —> 10Ca, +6H(PO)* + 2H,0

[Lactic acid/ [Instable-
Acetic acid] hypoposhate ion]

» Voids are formed in enamel and the surrounding saliva becomes supersaturated with
Ca?" and instable phosphate ions.

» When pH rises back to neutral pH and the buffering action of saliva,
H,0 + CO, — H,CO, [Carbonic acid — WEAK ACID]

» To re-establish equilibrium pressure of CO,, decomposition of H,CO, occurs
H,CO; —> HCO4 + CO,> +  Bubbling of CO

[Bicarbonate ion]  [Carbonate ion] [More release than lz)lood plasmal]

> REMINERALIZATION occurs
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DEMINERALIZATION -
REMINERALIZATION CYCLE

DO
......

.........

.........
i

Salts in solution
+ fluoride

e

.......
..........

Diffusion

%epair faulty solution
...... w
i
'::Z'” _

~ crystallites

v

Calcium phosphate

Salts in‘__]

4
=7 & Oxygen
W @ Calcium

Q 3 Fluoride
2@

S Hydrogen

Rebuild

Hydroxyapatite

Fluorapatite

Gordon Nikiforuk. Understanding Dental Caries. Etiology and Mechanisms
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ECOLOGICAL PLAQUE HYPOTHESIS -
EXTENDED

Excess Neutral S. sanguinis,
sugar pH S. gordonii

Stress Environmental
change
Acid Low MS
pradEtHon pH lactobacilli

Dynamic stability stage

Cx /% > 2 = .
s)gs ?9,&”'0%/ @mmance of non-MS and actmomycesl
T R
S s 2B
2. 6’? }
“95- ?/’/ L/, 5
B O Acidogenic s
Lz ",
% s “low-pH” non-MS
% 'S, and actinomyces
N ‘
%, Ay
% %, : :
(=) .
e 4 Ole Fejerskov, Bente Nyvad, Edwina Kidd.
()
%
<

Dental Caries: The Disease and its clinical
Management. 3" Edn., Pg 127-128
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BIOLOGICAL MECHANISMS OF ECC

» Cariogenicity of sugars
» Frequency of ingestion Gingival Crevicular Fluid
» Oral clearance

Fermentable carbohydrate + Cariogenic Bacteria

Antibacterial activity

Oral clearance
ACIDS . . SALIVA
Buffering capacity
. . . . Remineralization activity
Demineralization Remineralization
Enamel Hypoplasia Tooth Surface

Kim Seow W. Comm Dent Oral
ECC Epidemiol 1998; 26(S1): 8-27.
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GLOBAL PREVALENCE OF
DENTAL CARIES




TOOTH DECAY

WORLDWIDE

Average number

of decayed (D), missing (M),
and filled (F) teeth (T)

in 12-year-olds

latest available data
1994-2014

CANADA

more than 3.5 high
26-35 moderate

1.2-25 low

UsaA

0.0-1.1 very low

no data
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GLOBAL DISTRIBUTION OF TOOTH DECAY The DMFT Index

Average number of affected teeth for 12-year-olds The DMFT index is generally used to
by country income group report tooth decay in epidemiological
2000 or latest available data studies. It records the number of
o ) decaved (D), missing (M) and filled (F)
decayed (D (M filled iF) 3y ' B!
Bl decayed (D) TIESSINg 1V B filled ( teeth (T). While DMFT is not the only
“"'.H" measure and has limitations, the oral

high incomse _ health status of populations is often

) summarized as a DMFT score {usually
upper-middle 0.25 - of 12-year-olds). A DMFT score of 1.0
anmE means that 1 of the 32 adult teeth is
Iﬂwr}ﬂﬂi gither decayed, missing or filled.
Scores for individuals are full
numbers, for populations they can
have decimal values.

loww INCome

R
World Bank country
income groups (2008)

B Highincome $11500 or more
I Middle, upper $3700 - 11500
@ ,

<« I Middle, lower $900 - 3700

B Lowincome $900 or less

Gross National Jgcome (GNI) per

P T T T i T Y ottt A B [l a1 Y




PREVALENCE
STUDIES IN

INDIA

(TILL 1999)

Prevalence rates of caries in Indian ~hildren at various ages

Children below the age of 5 years

fnwvestigators | Yeor Ploce Prevolence
Sarkar and Chau dhérv 1992 west Bengal 20.2
—Sethi and Tandon 19596 Karnataka 65.5
Goyal et al. 1997 | Pumjab 285
Chitdren of 5—6 yeo-s of age
Investigotors Yeor | Place Prevalence
Shourie ic41 Deini s5D.3
_CI;audhary 1967 Lutk_nnw 523
Tiwan and Chawls 1877 Chandigarh 70.6
Damle et al. i982 Haryana 730
Chopra 1985 2eihi 3.1
—Gup(a et al 1987 Kafn_a_t;:ka S0.82
Sharma et al, 1988 Skillong 828 .33
-.Nor'ooo et al 1958 Leh 74:6
_Menon and lnduﬁhekhar 1999 | Karnataka 2.56
Children at the oge of 12 years
tnvestigators Yeor Ploce Prevolence
Shourie 1941 Delhi S4.8
Gil 1868 Lucknow 43:8
—’Damle et al. 1982 Haryana g9 .5
Trwarl et al. 1985 Crissa (Odishar) 63.8
_-Sahoo et al 1985 Orissa [Odishal 67.9
Chawla et al. 1993 Chandigarh 31.4
—Bamle and Patel 1994 Eombay {(Mumbai) | 80.3
Narboo et al. 19'98_ Leh a7.7
Rodriguez and Damle 1998 Bombay [Mumbail) | 63 .4
_M!:non and lndushekha-r 1955 l:arnatakg 31.0 )

Singh et al.

1999 \ Haryana

33.1
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PREVALENCE OF DENTAL
CARIES IN INDIA (2010 -2018)

WHO INDEX MEAN DMFT | PREVALENCE
AGE GROUPS (%)

5 years 2.36 49
12 years 1.95 49
15 years 3.31 60
35-44 years -- 78
65-74 years 7.01 84

Janakiram C et al. Prevalence of Dental Caries in India
among the WHO Index Age Groups: A Meta-Analysis. J Clin
Diag Res 2018; Aug, Vol-12(8): ZE08-ZE13
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CARIES RISK ASSESSMENT

CARIOGRAM

Brathal 1996
Graphical picture — interactive tool
Calculates individuals risk of developing new caries in the future and the extent of
an etiological factor
Colours: Green — Chance to avoid new cavities

Dark Blue — Diet contents, frequency, lactobacillus count

Red — Bacteria — Amount of plaque, S.Mutans count test

— Suceptibility — Fluoride program, saliva secretion,
Buffering capacity
— Circumstances — Past caries experience, Related diseases

INCREASED GREEN — GOOD (Decreased caries Risk)

Baseline Follow-up

4%
6% 4 3
3%

2%

- Actual chance to avoid new cavities
- Driet

- Bacteria

Susceptibility

Circimmstances
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CARIES RISK ASSESSMENT

* Introduced by AAPD

» Part 1: History (Interviewing parent/Caregiver)
Child with special Needs, Dry mouth, Routine dental visit, has decay,
time elapsed since last cavity, appliances, Parent or sibling has decay,
soclo-economic status, exposure to fluoride etc

« Part 2: Clinical Evaluation (Examination of Child’s mouth)
Visible plaque, gingivitis, areas of demineralization, enamel defects,
deep pit and fissures

» Part 3: Supplemental Professional Assessment (Optional)
R/F Enamel caries, Levels of MS, LB

Interpretation:

a. Child’s ultimate risk is based on the highest risk category: Presence of a single
risk indicator in any area of high risk classifies child as high risk

b. Classifies caries risk at a given point of time

McDonald and Avery’s. Dentistry For The Child And Adoloscent. 9 Edn
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Caries-Risk Assessment Form from Birth to 5 Years Old (For Dental Providers)

FACTORS Hica Risk ~ MODERATE Risk ~ PROTECTIVE
Biological

Mother/primary caregiver has active caries ] Yes

Parent/caregiver has low socioeconomic status Yes

Child has >3 between meal sugar-containing snacks or bcvcragcs per day Yes 3 3™ -
Child is put to bed with a bottle cortaining natural or added sugar Yes

Child has special health care needs Yes T Ty
Child is a recent immigrant i i Yes b

Protective

Child receives s optimally fluoridated drinking water or fluoride supplemcnts 4 Yes
Child has teeth brushed daily with fluoridated loothpaste Yes
Child receives lopual fluoride from health prolcssxonal Yes
Child has dental home/ regular dental care = 7Y it Yes
Clinical Findings

Child has >1 decayed/missing/filled surfaces Yes

Child has active white spot lesions or enamel defects Yes

Child has elevated mutans streptococci levels Yes Ve e W a i
Child has plaque on teeth ] ; i Yes

Circling those conditions that apply to a specific patient helps the practitioner and parent understand the factors that contribute to or protect from
caries. Risk assessment categorization of low, moderate, or high s based on preponderance of factors for the individual. However, clinical judgment
may justify the use of one factor (e.g., frequent exposure to sugar-containing snacks or beverages, more than one decayed/missing/filled surface [dmfs])
in determining overall risk.

Overall assessment of the child’s dental caries risk: High[[] Moderate ] Low [l

From American Academy of Pediatric Dentistry: Clinical guideline on caries-risk assessment and management for infants, children, and adolescents, Pediaty Denr 33(special
issue):110-117, 2011,
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Table 2. Caries-risk Assessment Form for =6 Years Old
{For [Denoal Providessh

Faceors Moderase risk _
Mo _|I'.'-'¢1'ﬂn. mriﬂffm‘icd
L‘J:JI—'J’E h_l.'h. I.lj:l.' -flrne 4l Fll“'l:'::ﬁ'. Jl.m hl.'.it:.'l. .I.:l:'.i.l_"
I..IJEJI_'JEE h_.'l. !r-l.'l.l“.-.'nt -I.':I.Fh.l'hl_l e L= ‘ lel!'an.lh'p':l ti-.'l:'hl.u:-:r!-mt_hl 'I-l_l!_,.l.l"l_lﬁm_..nlng
I]ﬁ_l.l_i- o Ih"l-'h.':_l-p."! Eh.'! I.LI'.I
Child ks a recent imrmdgrant e
Pacicme has 'h.Fh.'l.l.l.I healih care mecdds e

Pratective factors Table 1. Caries-risk Assessment Form for -5 Years Old

Pagiene brushes veeth dai
Paticme receives mopical F Factors
Parieme has derncal hosrse/

Rivk farcrars, sociall biological
ol adcad finaings

Mocher fprimary caregiver has acvive demal caries
Pagierne has > 1 bneoerporosi

Parent/caregiver has life-time of poverty, low health linerscy
Pagieme has active mom-ca - .
Child hsas frequent exposune (>3 tirmaesSday) Eec b wcw - rrvcal ST O LA FRTg

Pavierse has bow salivary § snacks or beverages per day

Pagieme has defective nesnd
Pariens waars an Inerases Child wses boetle or mon -11_'!“[ T COTRES g P ral o aadded sasgrar
l-h_'|.|1.l-|_'l|.[|.!f. berween meals and/or at bedtime

Pariene receives ;lj:nrn.nl]:.

Cireling those conditbons Child is a recent immigrane Wes
ar pratect from caries. B Child has special health care needs Yies:

Hawwver, clinical ||a-|]g_'rl-'l-|:

Orweral Protective factors

Child receives oprimally-Husridared drinking water or Auoride supplements
Child has weeth brushed daily with Buoridaved roochpasoe

Child receives tupil_'.ll Huoride from health 'pl:ull':-ai.-u-rl..l].

Child has dental homef regular dental care

E’ﬁnﬁfﬁfﬁniﬁw
Child has mon-cavitaned I:ln-:_i.]_'lu_'nh"w bhire :-Pr_l-l:: cartes or croarmed defects

Child has visible cavities or ﬁ]ti.n.gs- Of PRSI A rewth due o cares
Child has visible plague on reeth

Clircling those conditdons thar apply o a specifc pattent bedps dhe procoroner and parear oadersrand dee facrons thas concriboce o
or protect from caries. Risk assesomens caregorizacion of ow. moderase. or high it based on prerponderance of faomons for che individoal
Howrewer, clinical judgmene may justify the vse of one Gonor (eg-. freguens exposare o segar-concining. snocks or beverages, morne dhan
one decayved mising Glled surfaces [dofx]) n derermining overall sadke

Owerall assessment of the childs dental caries risk: High 0 Moderawe OO Low O
0Z




CARIES RISK ASSESSMENT

CAMBRA [CARIES MANAGEMENT BY RISK ASSESSMENT]

The caries process i1s dependent upon the interaction of protective and pathologic factors
1n saliva and plaque biofilm as well as the balance between the cariogenic and non-
cariogenic microbial populations that reside in saliva.

* Confirmed ‘CARIES BALANCE CONCEPT’ [FI- alone can’t prevent caries, but other
factors are also responsible]

The Caries Imbalance

PROTECTIVE FACTORS
Saliva & sealants
Antibacterials
Fluoride
Effective diet

DISEASE INDICATORS
White spots
Restorations<3 years

Enamel lesions
Cavities/dentin

* Feathersone, Young & Wolff. ] Calif
Dent Assoc 2007; 35
Featherstone, Chaffe. Advances in Dent

Res 2018; 29(1):9-14
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CARIES RISK ASSESSMENT

« Algorithm based program similar to cariogram

* Sensitivity/Specificity are higher than all CRA tools > 160%
 Socidemographic factors

 Behavioral factors (Feeding, Diet and Fluoride),

* Clinical factors (OHI, Past caries experience, Systemic health)
* Salivary and microbiological (S.Mutans & Lactobacillius

count)

Gao X et al. ] Dent 2013; 41(9): 787-95
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CARIES DETECTION SYSTEMS

-

WHO 1979 [211] WHO basic NIDRC/NHANES ~ BASCD [5] Nyvad et al. [18, 174] ICDAS [89, 90]
methods [212]  [4, 45]

Initial caries Decayed Incipient lesions  Arrested dentinal decay  Inactive lesion, surface intact

Enamel caries Frank lesions Caries in dentine Inactive lesion, surface
discontinuity

Dentine caries Decay with pulpal Inactive lesion, cavitated

involvement

Pulpal Active lesion, surface intact

involvement :
Active lesion, surface
discontinuity
Active lesion, cavitated

Ole Fejerskov, Bente Nyvad, Edwina Kidd.
Dental Caries: The Disease and its clinical Management. 3*¢ Edn
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METHODS OF CARIES
DETECTION

ICDAS II FOR CARIES ASSESSMENT (2007)

[Modified from Ekstrand Criteria: V0 — V4]

CODE DESCRIPTION

0 No/slight change in enamel translucency after 5 secs air drying

1 First visual change in enamel seen after prolonged drying

2 Distinct changes in enamel without air drying

3 Localized enamel breakdown or in opaque/discoloured enamel (without
visual signs of dentinal involvement)

4 Enamel breakdown with a dark shadow underling of dentin. No frank

dentinal exposure
Distinct cavity with frank dentinal exposure

Extensive caries with dentin forming half the extent of the base

Ismail Al er al. The International Caries Detection and Assessment System (ICDAS): an integrated
system for measuring dental caries. Community Dent Oral Epidemiol 2007; 35: 170-78.
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METHODS OF CARIES
DETECTION

pufa, PUFA index

An index of clinical consequences of untreated dental caries

* Recorded separately from the DMFT/dmft and scores the presence of
either a visible pulp , ulceration of the oral mucosa due to root
fragments, a fistula or an abscess

* Score ranges from 0 to 20 pufa for primary teeth and 0 to 32 PUFA for

permanent teeth

* Untreated Caries, PUFA Ratio = PUFA + pufa/D +d * 100

Monse B et al. PUFA - An index of clinical consequences of untreated dental caries. Community
Dent Oral Epidemiol 2010; 38: 77-82.
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IMPLICATIONS OF ECC

® Pulpally involved teeth as chronic septic foci
Finucane D. Journal of the Irish Dental Association 2012; . 58. 31-42.

® Potential to result in painful dental emergencies

Patil R. International Journal of Contemporary Dental and Medical
Reviews (2017), Article ID 040117.

® Severe debilitating condition of the oral apparatus

Finucane D. Journal of the Irish Dental Association 2012; . 58. 31-42.

® Substantial loss of masticatory efficiency leading to
malnutrition, growth retardation

Sokal-Gutierrez. BMC Nutrition. 2016; 2. 10.1186
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IMPLICATIONS OF ECC

® Loss of incisors — alteration of normal swallowing pattern —
immature infantile swallow
Acharya S, Tandon S. Contemp Clin Dent. 2011 Apr-Jun; 2(2): 98-101.

® Altered phonation (Sounds f’, V')

Anil S. Front Pediatr. 2017; 5: 157.

® Psychological 1ssues, personality changes

Carvalho TS. Int J Paediatr Dent. 2018 Jan;28(1):23-32.

® Loss of arch length requiring space maintenance or space

regaining
Valérie Collado et al. Med Oral Patol Oral Cir Bucal. 2017 May; 22(3): e333—e341.
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IMPLICATIONS OF ECC

® Loss of school days
Edelstein BL. ] Am Dent Assoc 2015; 146(8): 565-6

® Diminished ability to learn

Blumenshine SL. J Public Health Dent 2008; 68(2): 82-7

® Morbidity & Mortality (M & M) Pyramid

Casamassimo PS, Thikkurissy S, Edelstein BL et al. ] Am Dent Assoc 2009; 140: 650-657

® Diminished Oral Health Quality of Life

Filstrup SL et al. Pediatr Dent 2003; 25(5): 431-40
Cassamassimo et al. ] Am Dent Assoc 2009; 140(6): 650-7

60




Progression of early childhood caries
leading to poor quality of life

Improper feeding practices

. Poor quality of life

Loss of enamel and dentin —
early childhood caries

Loss of school days

Tooth sensitive to thermal changes
and physical stimuli

. Frequent occurrence of cold,

cough and fever, etc.

Difficulty to brush Poor food intake or preference
the teeth for soft foods

% y |

Worsening of dental problem Poor intake leads to poor
general health

VISCIOUS CYCLE OF ECC

MEASURING
TOOLS

1. ECOHIS — Early
Childhood Oral
Health Impact Scale

2. OHRQoL - Oral

Health Related
Quality of Life

3. P-CPQ - Parental
Caregivers
Perceptions
Questionnaire

4. FIS Family

Impact Scale
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SUGGESTED FURTHER READING
EPIDEMIOLOGY

1. Frencken JE, Sharma P, Stenhouse L, Green D, Laverty D, Dietrich T. Global epidemiology
of dental caries and severe periodontitis — a comprehensive review. J Clin Periodontol 2017; 44
(Suppl. 18): S94-S105.

2. Moreira, Rafael. (2012). Epidemiology of Dental Caries in the World. 10.5772/31951.

RISK FACTORS IN ECC

1. Leong PM, Gussy MG, Barrow SY et al. A systematic review of risk factors during first year
of life for early childhood caries. Int J Paediatr Dent 2013; 23(4): 235-250.

2. Narrenthran JS, Muthu MS, Renugalakshmi A. Invivo scanning electron microscope
assessment of enamel permeability in primary teeth with and without early childhood caries.
Caries Res 2015; 49; 209-215

3. Valaitis R, Passarelli C, Sinton J. A systematic review of the relationship between
breastfeeding and Early childhood caries. Can J Public Health 2000; 91; 6: 411-417

4. Saxena D, Caufield PW, L1 Y et al. Genetic classification of severe ECC by use of subtracted
DNA fragments from S. Mutans. J Clin Microbiol 2008; 46(9): 2868-2873.
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Nothing is so shocking to a dentist as the
examination of a child suffering from rampant
caries... I would like to believe that when
someone reads Dr. Fass’s paper 35 years from
now, in 2032, the issues of terminology, etiology,

prevention and policy will no longer need to be

discussed because the era of dental caries in

infants will be long gone!!

Tinanoff N. Introduction to the early childhood caries
conference: Initial description and current understanding.
Comm Dent Oral Epidemiol 1998; 6: S1: 5-7.

THANK YOU FOR
YOUR KIND
ATTENTION !!
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