
5 year olds in the United Kingdom has seen little improvement in
the past 20 years, being 1.8 in 1983 and 1.6 in 2003.

Caries still affects large numbers of children in lower
socioeconomic groups and within some ethnic minorities. There is a
threefold difference in levels of decay between the least and most
deprived communities.

DENTAL CARIES
Dental caries is a dynamic process involving the exchange of
calcium and phosphate ions between tooth structure and saliva
(plaque fluid), in the presence of acids produced by the
fermentation of carbohydrates by oral micro-organisms.

The factors involved in caries production are illustrated in
Figure 8.1.

Enamel caries The earliest clinical appearance of caries is a ‘white
spot’. This is caused by loss of calcium and phosphate ions from
the enamel prisms. Initially, loss is greater subsurface and the tooth
surface remains intact. • Found in plaque stagnation areas such as:
pits and fissures; just under contact points between adjacent teeth;
at gingival margin. • May become discoloured – known as ‘brown
spot lesion’. • Is cone shaped with base on surface. • If lesion
progresses, surface breaks down and a cavity is formed. • When
surface breakdown occurs, requires restoration.
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Figure 8.1 Factors involved in the aetiology of dental caries.
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CARIES RISK
The ability to determine susceptibility to dental caries on either a
population or individual patient basis would offer a number of
advantages.

Population basis permits targeting of resources, location of
clinics, implementation of preventive programmes.

Individual basis determines the need for caries control measures,
timing of recall appointments, decisions as to suitability for
advanced restorations, suitability for orthodontic treatment.

Various tests have been devised for determining caries risk.
Based on: • counts of salivary lactobacilli (Dentocult LB), mutans
streptococci (Dentocult SM) • tests of salivary buffering capacity
(Dentobuff) • tests based on socioeconomic factors • existing caries
status • clinical judgement of dentist.

These have met with limited success as, due to the multifactorial
aetiology of dental caries, variation precludes accuracy and
consistent estimation of the caries susceptibility of an individual
patient at the chairside. Of the above tests, the clinical judgement of
the dentist and current caries experience have proven the most
reliable indicators of future decay. Determination of disease risk is
an important factor in determining how frequently patients should
attend for dental care (p. 164).
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D = decayed
M = missing
F = filled
T = teeth
DMFT applies to permanent teeth
DMFS applies to permanent tooth surfaces
dmft/dmfs applies to primary dentition

Components of DMF can be used to determine:

D
–—— = Index of treatment need
DMF

F
–—— = Index of restorative provision (also known as Care 
DMF Index)

M
–—— = Index of treatment failure
DMF
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MICROBIOLOGY OF DENTAL CARIES
It has been shown that caries does not develop in germ-free
animals, even when fed a cariogenic diet. Caries results, not from
the action of a single bacterial species, but from acid production by
a range of organisms – the ‘non-specific plaque hypothesis’. The
formation of biofilms and the complex interaction between bacteria
and their extracellular products are important in creating an
environment conducive to demineralization of tooth structure.

Most important organisms are:

! Mutans streptococci. A group of Gram-positive cocci, which
includes Streptococcus mutans and Streptococcus sobrinus. Have
the ability to metabolize sugars at low pH (acidogenic) and are
important in the initiation of caries.

! Lactobacillus species. Gram-positive bacilli. Have the ability to
survive at low pH (aciduric). Isolated in large numbers from
carious dentine.

Whilst dental caries will not develop in the absence of dental
plaque, and plaque removal is essential in maintaining periodontal
health, dietary control and use of fluoride are more important in
caries prevention than plaque removal per se.

The control of dental plaque is discussed on page 212.

DIET AND DENTAL CARIES
Carbohydrates in a form that can be metabolized by oral bacteria
are a necessary prerequisite for caries development (Figure 8.1).

CLASSIFICATION OF SUGARS (TABLE 8.1)
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TABLE 8.1 Classification of sugars

Intrinsic sugars – sugars forming an integral part of certain
unprocessed foodstuffs. Called intrinsic because they are enclosed
within a cell. Found in whole fruits and vegetables; mainly fructose,
glucose, sucrose.

Extrinsic sugars – in food outwith cellular structure. Further classified
as:
Milk sugars – in milk and milk-containing products; mainly lactose.
Non-milk extrinsic sugars – in confectionery, soft drinks, biscuits and
cakes. Include sucrose, fructose and glucose. Constitute two-thirds of all
sugar in the diet and have the greatest cariogenic potential.
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Intense sweeteners e.g. saccharin and aspartame, are calorie free;
popular in slimmers’ foods.
From a dental point of view, whilst bulk and intense sweeteners

are non-cariogenic and therefore useful sugar substitutes, use of
artificial sweeteners perpetuates the craving for sweet foods.

‘Tooth-friendly’ sweets Identified by the ‘tooth friendly’ logo, these
sweets contain non-sugar sweeteners. Their use should be restricted
in small children due to possible side effects on the gastrointestinal
system (e.g. diarrhoea).

Chewing-gum Sugar-free chewing-gum stimulates saliva and thus
increases salivary buffers and enhances washout of sugar. May be
of benefit in some patients, but should not be viewed as a prime
caries preventive measure.

Carbonated beverages Carbonated drinks have a pH of 2–3 and
can cause marked loss of tooth structure via erosion, an increasing
problem in teenagers. Even ‘diet’ varieties can lead to erosion 
(p. 279).

Detersive foodstuffs Contrary to previous beliefs, detersive foods
are of little or no benefit in removal of plaque. Effective plaque
removal is dependent on toothbrushing. However, carrots, apples,
etc., are preferable to high-sugar snacks.

FLUORIDE
Evidence for the efficacy of fluoride in the prevention of dental
caries is incontrovertible. A series of systematic reviews published
by the Cochrane Library have concluded that children who brush
their teeth at least once a day with a toothpaste that contains
fluoride will have less tooth decay. These reviews have also shown
that fluoride has a caries preventive action when delivered in
vehicles other than toothpaste.

MODES OF ACTION
Systemic (pre-eruptive) effect Fluoride ions are incorporated into
enamel structure in the form of fluorapatite during the period of
tooth formation. This decreases the mineral solubility.

Topical (posteruptive) effect Fluoride ions are associated with the
tooth surface posteruption. The chemistry of fluoride interaction
with hydroxyapatite is complex; fluoride interacts with the tooth
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