
CONGENITAL HEART DISEASE IS KNOWN TO OCCUR

in just under one of every live born children.1

Over the last twenty years, there has been a
dramatic improvement in the rates of survival in these
children,2 placing additional burdens on health sys-
tems that are responsible for the care of these children
into adulthood. Not only must the underlying disease
be considered, but also problems of co-morbidity asso-
ciated with therapy need to be addressed. Congenital
heart disease impacts upon dental health in three

main areas, the effect of the disease itself on the den-
tition, the risks of infective endocarditis, and the
implications for delivery of treatment should inter-
vention become necessary.

Ameloblasts, which form enamel, are extremely
sensitive to changes in metabolic conditions.3 Any
severe systemic disease that occurs during the forma-
tion of the teeth can lead to defective formation of
enamel, resulting in thinner or softer teeth. Increased
prevalence of these conditions occurs in a number of
groups of children, including those born of low birth
weight,4 and those with cystic fibrosis.5 A number 
of studies have reflected these findings in children
with congenital heart disease.6–8 Teeth with deficien-
cies of enamel are more susceptible to dental caries,
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deteriorate faster, and are more difficult to restore.
Early assessment, and therapeutic planning, are there-
fore extremely important.9

Studies into the prevalence of dental caries in 
children with congenital heart disease have produced
variable results. Hallett et al.6 found increased levels
of caries when compared to healthy siblings used as a
control group, while Pollard and Curzon10 found that
this pattern was repeated for only a narrow range band
of those aged from 4 to 7 years. Other studies have
shown no difference in the level of caries.11

What is of greater concern in these studies, how-
ever, is the consistent finding that children with con-
genital heart disease have higher levels of untreated
caries.6,8,11 This implies either that families are not
gaining access to dental care, possibly due to the
increased health demands made by the medical condi-
tion, or that dentists are reluctant to treat these chil-
dren. Either way, disease is being left in children for
whom the consequences are greater than in healthy
children.

Children with congenital heart disease may develop
infective endocarditis if exposed to oral bacteraemia.
Oral streptococci account for approximately two-fifths
of cases in children.2 Because of the role of these
organisms, it has traditionally been assumed that
invasive dental procedures carry a high risk for infec-
tive endocarditis in patients who are susceptible.
Evidence for this remains poor. Even in the era prior
to availability of penicillin, endocarditis rarely fol-
lowed dental extractions in patients with rheumatic
heart disease.12 More recent studies have found that
only about one-eighth of patients with infective
endocarditis had experienced a dental procedure
within the month prior to onset of symptoms.13,14

Even in these cases, there was no proven association
between the dental procedure and the disease. Lacassin
et al.15 compared 171 cases of infective endocarditis
against 171 controls with cardiac disease that had
not developed infective endocarditis. Invasive dental
procedures, such as scaling and extractions, were not
shown significantly to increase the risk, even when
the use of appropriate antibiotic cover was considered.
A large population-based study has recently con-
cluded that dental treatment is not a risk factor.16

It seems more likely that spontaneous, everyday
bacteraemias are responsible for the majority of cases
of infective endocarditis. Significant bacteraemia is
associated with chewing, flossing, and brushing,17

and it is suggested that this continuous challenge,
likely to be made worse in those with poor oral
health,18 has a cumulative affect.19 This is expounded
further by Roberts,20 who demonstrated that the
intensity of bacteraemia secondary to an everyday
event is only slightly less then that following an
extraction, but occurs an estimated 8760 times a year,

as opposed to less than once a year for a dental extrac-
tion. On this basis, a successful “hit” by a bacterial
inoculum causing infective endocarditis is far more
likely to arise from the spontaneous bacteraemia.
Drangsholt21 proposed that multiple spontaneous
incidences of bacteraemia prime the endothelial sur-
faces over a number of years. Late bacteraemia occur-
ring over a much shorter time period subsequently
results in the characteristic infection.

Poor oral hygiene affects the frequency of bacter-
aemia following everyday events such as flossing.18,22

Good oral health will reduce both the frequency and
magnitude of everyday bacteraemia that seem to
play such a crucial role in the development of infective
endocarditis. It seems, therefore, that prophylaxis of
infective endocarditis in patients at risk should be
focussed primarily on the maintenance of good oral
health. Dental lesions should be treated early to
avoid progression, and oral infection treated quickly
and aggressively.

It has already been noted that children with con-
genital heart disease have at least the same levels of
decay as healthy children, and that this disease tends
to be left untreated. As well as placing them at risk
of infective endocarditis, the cardiac condition com-
plicates treatment. Antibiotic cover does carry a small
risk.23 General anaesthesia may also pose a threat to
the health of these children, and may require addi-
tional resources such as specialist care and hospitali-
sation. In addition, specific dental procedures, such as
root treatment of primary teeth, are contra indicated,
leading to the possibility of compromised dental
care.24

From a dental perspective, it is clear that children
with congenital heart disease should be considered a
special group at risk, and be targeted with high qual-
ity preventive programmes. Unfortunately, it seems
that the dental knowledge and attitudes of these
families is inadequate,6,25 probably contributing 
to dental health which is at least as poor,11 if not
worse,6,10 than healthy controls.

Hallett et al.6 found that less than one-third of
children with congenital heart disease had received
professional advice regarding preventive dental treat-
ment, and only one-sixth had been advised on the use
of fluoride supplementation. These results were sim-
ilar to those found by Saunders and Roberts,25 who
found that one-fifth of children with congenital heart
disease had never visited a dentist. As far as we know,
there is only one study8 indicating that knowledge of
preventive procedures was adequate, yet even this
study concluded that this knowledge was not being
put into practice, as the children with cardiac disease
had higher rates of untreated decay than controls.

Knowledge concerning infective endocarditis also
seems poor. Hayes and Fasules,26 screening children
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prior to cardiac surgery, found that less than one-fifth
of parents knew about bacterial endocarditis. Cetta27

found that parents had excellent knowledge about
the cardiac malformation suffered by their child and
its medication, but again demonstrated a much poorer
knowledge about endocarditis and its associated risk
factors.

With all these aspects in mind, our aim was:

� To examine the degree to which children with
congenital heart disease had received professional
education in regard to dental hygiene.

� To evaluate the knowledge of parents concern-
ing the link between oral health and infective
endocarditis.

Materials and methods

Our study took place in June and July 2002. Children
under the care of the department of paediatric cardi-
ology at Glenfield General Hospital, Leicester were
asked to participate. They were either in patients on
the ward, or attending out patient review clinics. All
children had a cardiac condition that, according to
the British Society of Antimicrobial Chemoprophy-
laxis28 meant that they were considered at risk from
infective endocarditis. The children were aged between
two and sixteen years, and their cardiac diagnosis had
been made at or around birth.

The questionnaire gathered general information
about the patient, and asked if they had received
each of three types of dental health education. These
were advice on diet, advice on toothbrushing, and
advice on fluoride. All the children were examined,
taking note of the presence of fissure sealants, fillings,
caries and teeth with enamel defects. The parents were
asked if they were aware of the link between poor oral
health and infective endocarditis.

Results

Composition of the sample
A total of 38 children were included in the study
(Table 1). No families refused to participate.

Dental disease
Of the children, 22 (38%) demonstrated evidence of
previous or current dental disease. Of the total, 15
(39%) had current untreated dental caries, 9 (24%)
had at least one filling, and 5 (13%) had one or more
teeth with deficiency of enamel (Table 2). There was
no significant difference, as assessed using the Chi
squared test, in the dental health of children who were
registered with a dental practitioner compared to those
who were not registered (Table 2).

Messages on oral health
Percentages of children in the study who had experi-
ence of professional dental health education or pro-
cedures were low (Fig. 1), even if only registered
children, or registered children with experience of
dental disease, were examined.

Knowledge of infective endocarditis
The parents of 14 of the children in the study were
unaware of the link between dental health, dental
procedures, and the risk of infective endocarditis.
Parents of children who were registered with a den-
tal practitioner had significantly better knowledge
than parents of children who were not registered
(p � 0.05 according to the Chi squared test).
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Table 1. Composition of the children in the study.

Total 38
Male 17
Female 21

Age range (years) 2.4–15.2
Average age (years) 7.5

Table 2. Dental status of children in the study (n � 38).

Number Percentage

Dentally fit 16 42
Caries 15 39
Fillings 9 24
Enamel defects 5 13
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Figure 1.
Types of dental prevention experienced by children in the study.
OHI: oral hygiene instruction; Diet: dietary advice; F: fluoride
advice and/or treatment; F/S: fissure sealants.
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Discussion

In 1974, Soble29 proposed that, as far as dentistry
was concerned, all medically compromised children
should be considered to be handicapped. This referred
to patients whose oral health was in the normal range,
but had a condition that prevented them from receiv-
ing routine dental treatment. The Holzel Report in
197830 stated that the consequences of dental treat-
ment in these children were potentially so serious that
the highest priority should be given to their care. It
concluded that the main objective of dental care for
these children was to avoid a situation in which the
general health of the child was placed in jeopardy.
More recently, national guidelines have placed med-
ically compromised children in the category of high
risk for dental caries. This risk is considered greater
still if children have had previous experience of dental
caries.31

It is, therefore, surprising that in spite of being
registered with a dentist, so few of the children we
examined had received any basic advice on tooth
brushing and diet, advice that should be given rou-
tinely to all children. Fissure sealants, and fluoride
supplementation, were also generally neglected. Both
have been shown to be very effective at reducing
caries.32 Of the children examined, two-fifths had no
dental problems, and dentists may have overlooked
preventive advice because of this. Even in children
with dental disease, nonetheless, there was still a
considerable shortfall in their preventive care. These
figures are comparable to national ones that indicate
similar low levels of preventive health messages in all
children. The National Diet and Nutrition Survey
for children aged from 1.5 to 4.5 years indicated that
only two-fifths of parents of these children had
received advice on the diet of their child, whilst only
three-tenths had received advice on tooth cleaning.33

Of further concern was the fact that two-fifths of
children had caries that had not been treated. These
children were all vulnerable to dental bacteraemia,
and yet had untreated oral disease. This may partly
reflect the reluctance of some dentists to restore pri-
mary teeth due to issues of time, economics, and
behavioural management. Tickle et al.,34 for instance,
found that about one-fifth of carious primary teeth
in registered children were not restored, and even in
those that were restored, the quality of the restora-
tions was generally poor. It may also reflect a lack of
confidence and experience on the part of dentists to
intervene because of the medical background of the
chidlren. In 2000, Parry and Khan35 sent out a ques-
tionnaire to 524 dental practitioners to investigate
their views in treating medically compromised chil-
dren. The average number of children with congenital
cardiac malformations treated by each practitioner

in a five-year period was two. Only just over one-
third felt confident in treating children with cardiac
disease, whilst over four-fifths stated that they felt
they needed further regular training.

Of children in the sample, four-fifths were regis-
tered, which is slightly higher than national figures
showing that just over two-thirds of children are
registered.36 Although there was no difference in the
dental health of registered and unregistered children,
parents of unregistered children had poorer knowledge
of the link between oral health and the cardiac con-
dition of their child. It may be that this knowledge
acts as an incentive for parents to register their chil-
dren. The main source of this was the warning card
issued by the British Heart Foundation that was sup-
plied to the families by the cardiac unit. Knowledge
seemed to be limited, however, to the need for anti-
biotics for dental treatment. This reflects the message
on the card, which addresses this issue only, and does
not mention the need to maintain good oral health. As
noted earlier, it is likely that single invasive procedures
are far less important as a cause of infective endocardi-
tis than continuous every day bacteraemia exacerbated
by poor oral health.20 Prophylaxis of infective endo-
carditis should concentrate on maintaining good oral
health, although this does not seem to be reflected in
professional dental or medical practice. A warning card
on its own certainly does not seem to satisfy the needs
for dental educational in this group of patients.

Thus, in spite of being registered with general den-
tal practitioners, few children with congenital heart
disease had received basic education concerning den-
tal hygiene. Even children who had experienced den-
tal disease, and should therefore be considered to 
be more vulnerable, were overlooked. It cannot be
assumed that children who are registered with a gen-
eral dental practitioner are either dentally fit, or are
receiving appropriate levels of preventive input. Close
links with specialist paediatric dental units which can
contribute to the care of these children is essential.
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