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Background

Salivary hypofunction and associated xeros-
tomia are usually recognized when they occur
in adults, especially elderly people and those

receiving certain types of medications. However,
this condition is not usually considered in children,
probably because those affected may not appear
xerostomic and may even drool. Yet salivary hypo-
function does not refer solely to diminished flow
rate; it also encompasses decreased buffering
capacity and lower levels of salivary constituents,
especially proteins.

Although reductions in the quantity of saliva
may be responsible for oral problems such as diffi-
culties in eating and speaking and changes in the
sense of taste, xerostomia is highly subjective, and
unstimulated saliva flow may fall below 50% of its
normal value before symptoms are observed.1

Many children with special needs may drool
because of poor oral motor function, but this 
does not rule out the possibility of salivary hypo-
function. Furthermore, children with oral motor
dysfunction have reduced salivary clearance rates
and may even store food in the buccal sulci.2

Therefore, reported symptoms and apparent flow
rates are poor indicators of salivary hypofunction,
and a thorough clinical examination is essential.
Infection, trauma, neoplasia, radiation therapy and
medications may all be responsible for salivary
hypofunction. The condition may also be develop-
mental and can be present in children with various
syndromes such as hemifacial microsomia,
Treacher Collins syndrome and other anomalies of

the first branchial arch. Recent research has associ-
ated salivary hypofunction with other conditions,
including velocardiofacial syndrome (VCFS),3

Prader-Willi syndrome and ectodermal dysplasia.

Saliva as a Risk Factor for Caries 
The causes of tooth decay are of course multi-

factorial and include such environmental factors as
dietary habits and oral hygiene methods. However,
salivary function has important effects on oral
health, and many patients with salivary hypofunc-
tion have rampant dental caries (Fig. 1).

When rampant dental caries are diagnosed in a
child, the parents are often told that the problem is
dietary, which frequently leads to feelings of guilt.
Although diet is undoubtedly the culprit in many
cases, there are also many children who continue to
have very high rates of caries despite changes to
their diets and oral hygiene practices. This suggests
that clinicians should consider the possibility of
other contributory factors.

Salivary hypofunction in children is often 
diagnosed by the pattern of caries. Although many
of these children belong to special needs groups,
salivary hypofunction may also affect otherwise
healthy children. In a recent audit of records for
children who underwent salivary scintiscanning 
in Sydney, Australia, one-third of those with 
confirmed salivary hypofunction had VCFS and
one-third had a range of other medical conditions,
but the remaining third had no contributory 
medical history.

It is also of interest that salivary hypofunction,
in particular a reduction in salivary proteins,

has been associated with
malnutrition.4 Many 
children with early child-
hood caries are below
their ideal body weight
and may be malnour-
ished.5 It would therefore
be worthwhile to investi-
gate the possibility of
a link between early 
childhood caries, malnu-
trition and salivary 
hypofunction.

Thus, we should per-
haps be thinking more
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Figure 1: Extensive incisor caries in a child
with velocardiofacial syndrome. 

Figure 2: Cervical carious lesions in a
child with thick, mucinous and bubbly
saliva.
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about the role of saliva in children with a high risk
of caries and including methods of saliva stimula-
tion in their preventive regimens.

Danger Signs
The following signs may help to identify children

in whom salivary hypofunction may be a 
significant factor contributing to their risk of caries.

Pattern of caries, including caries at abnormal sites

• Severe and rapid carious breakdown of
mandibular incisor teeth

• Incisal and cuspal caries
• Marked cervical and smooth-surface deminer-

alization and caries

Caries at any of the above-mentioned sites are
always associated with a very high rate of caries.
Mandibular incisal caries in particular may be
associated with aplasia or hypofunction of the sub-
mandibular glands.

Nature of the saliva

• Frothy, bubbly or thick (Fig. 2)

Progression of caries 

• Progressive and rapid carious breakdown,
despite intensive preventive advice and regimens

• Increased rate of loss of noncarious tooth tissue
by erosion

Soft-tissues changes

• Dryness of the vermillion border of the lip and
oral mucosa

• Fissuring and loss of filiform papillae of the tongue

Other factors

Salivary flow rate alone is a poor indicator of
salivary hypofunction. Flow rate can be affected by
a number of factors, including body position,
degree of hydration and circadian rhythms;
furthermore, the accurate measurement of flow
rates in children is extremely difficult.

As already mentioned, many children with 
poor oral motor function may drool, leading to the
impression they have too much saliva. In contrast,
however, such children may have a prolonged 
sugar clearance time, which together with a prefer-
ence for soft food (to reduce chewing) may 
significantly increase the risk of caries.

Preventive Measures
When routine preventive measures appear to be

failing, the following additional actions may help
to slow or arrest carious breakdown.

Modify the Diet
The clinician should strongly reinforce the need

to reduce or eliminate snacking and the consump-
tion of sugared, carbonated and caffeinated bever-
ages. In particular, discourage frequent sipping of
sugared drinks and encourage consumption of
water to maintain hydration. Make sure the child’s
teacher is informed, so that a bottle of water may be
taken into the classroom.

Lip balm or petroleum jelly should be applied
regularly, especially at nighttime.

Prevent Demineralization and Promote
Remineralization

For older children and adolescents, encourage
daily use of a fluoride mouth rinse (0.05% NaF) 
or a high-fluoride toothpaste such as Colgate 
5000 ppm.

Custom trays for nighttime application of
fluoride gel (1.23% neutral NaF) to the mandibular
arches can be particularly useful in cases of lower
incisor caries.

Younger children at risk of fluorosis should be
seen regularly (at least every 3 months) for applica-
tion of a fluoride varnish.

Recommend the daily use of remineralizing
agents, such as the casein phosphates (casein 
phosphopeptide and amorphous calcium phos-
phate or CPP-ACP). These products are marketed
in the United States and Canada as Prospec MI
Paste (GC America) and have been shown to have
powerful remineralizing effects. Recent research
also suggests a synergistic remineralizing potential
when these products are used with fluoride.6

Stimulate Salivary Production
Encourage the regular use of sugarless gums,

especially those containing xylitol, to stimulate
saliva and reduce the acidogenic potential of
plaque.7 CCP-ACP is also available in a sugar-free
gum, marketed as Recaldent (GC America).8

Improve Oral Hygiene
Recommend intermittent use of chlorhexidine

gel (0.2%) for chemical control of plaque, and
encourage regular tooth-brushing and flossing.

Undertake Restorative Management
Seal fissures in molars soon after eruption with

a glass ionomer sealant.
If restorative treatment is required, use fluo-

ride-releasing materials whenever clinically fea-
sible, as part of the caries-control strategy.

Perform Regular Recall
Set appropriate recall intervals, taking into

account the risk of caries. See high-risk children at
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least every 3 months to monitor the progression of
caries and compliance with preventive regimes.

In severe cases and those with no response to
preventive measures, refer the child to an appro-
priate specialist for further investigation. C
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