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ABSTRACT
Congenital heart diseases (CHDs) are known to be related to structural and developmental disturbances of
teeth, such as anodontia, microdontia, enamel hypoplasia, affected normal form of teeth. A recent research
points out that enamel and dentin of primary teeth of children with CHD are structurally and chemically altered, with low calcium and phosphorus levels.
Tooth decay and periodontal diseases have low morbidity rates, but they both have high prevalence and
cause oral pain. They are risk factors for other systemic complications, most likely in children. Children
with CHD are at higher risk of complications, because their main disease may worsen due to oral diseases. The main risk is life-threatening systemic conditions such as infectious endocarditis and brain abscess,
caused by odontogenic bacteremia.
The available information, concerning oral manifestations and specifics in the dental clinics and prophylaxis of children with CHD, is still scarce and insufficient despite the social significance of this problem.
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Retarded eruption of teeth, orthodontic anomalies, enamel hypoplasias and poor oral hygiene due
to distraction, caused by the cardiac disease, are
common clinical findings among patients with congenital heart disease (CHD) (1). A recent study finds
that enamel and dentin of primary teeth of children
with CHD have lower amounts of calcium and phosphate in their compound than the average expected
in healthy children (2,3).
CHDs are known to be linked to structural and
developmental disturbances of teeth such as anodontia, microdontia, enamel hypoplasia, dental dysmorphia (3-9). There is a proof for cross-linked inheri7
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tance of bicuspid aortic valve (BAV) and some developmental disturbances of teeth, such as anodontia
and microdontia (3,6,10,11).
Patients with CHD are at risk of enamel hypoplasia of primary teeth and at even higher risk of
early childhood caries (ECC), due to sugar, added to
pharmaceutical preparations. This implies the need
for active prevention, such as placing sealants on primary molars right after eruption, regular exogenous
fluoride applications, proper diet and control of feeding habits, chewing of gums without sugar and some
other means for maintaining adequate personal oral
hygiene (3).
Patients with CHD are at high risk of dental decay and periodontal diseases development, as well as
for systemic complications due to oral health problems (5,6,12). Such patients still show unsatisfactory
levels of oral health, though (14,15).
According to a recent clinical study with a response rate of 67%, caries prevalence in children with
CHD at 1-5 dmft was 37.3% and at 3-5 dmft it was
25.4% (13). Few children (n=4) had untreated decays,
indicating an unmet need for operative treatment.
Enamel lesions (d1-2s) exceeded dentine lesions (d35s) in the study group, 60% versus 40%, indicating a
significant need of non-operative treatment. At dentine level, caries prevalence in children with CHD
was significantly higher than in children in the general population (25.4 versus 18.3%). Erosion was
more prevalent than caries (50.7 versus 37.3%) (13).
In total, 37.3% of all children had d3-5mfs caries, erosion (grades 3 or 4), developmental defects of enamel
(DDE) with post-eruptive breakdown of enamel and
exposure into dentine, or combinations of the diagnoses. Investigated background factors did not significantly affect caries, erosion, or DDE (13).
Some studies on the dental knowledge and attitudes of children with a CHD and their caregivers have yielded unsatisfactory results with regard to
oral hygiene practices and the use of dental services
(7, 16-19). A study conducted in Brazil in 2002 found
that 28.8% of children with a CHD had never visited
a dentist (16,20). The authors also reported that 47.1%
of these children brushed their teeth more than once
daily, which was below expectations despite the fact
that brushing was performed with parental supervision (16,20). A study undertaken in the UK in 1996
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showed that caregivers of children with a CHD attended fewer regular dental check-ups for their children than caregivers of children with no medical
problems (16,21).
In studies from several developing countries,
caregivers of children with a CHD reported being
less aware about the link between CHDs and oral
diseases and the increased risk of their children developing infective endocarditis (16,20,22,23). However, in studies from other developed countries, caregivers had fairly better knowledge (12,16,24).
In another recent study in Sudan, a significantly higher prevalence of caries and gingivitis among
children aged 3–12 years with a CHD than among
those without a CHD, was found (16). The role of the
caregiver of a child with a CHD, in terms of practicing daily oral health activities and possessing oral
health knowledge, has been recognized to be a risk
factor of great importance (1,16,25).
An unexpected finding in the same research
was the effect that use of fluoridated toothpaste had
on the prevalence of caries among CHD cases (16).
Children with a CHD who frequently used fluoridated toothpaste had a significantly higher likelihood of caries than infrequent users. One explanation may be that the amount of fluoride in the toothpaste and frequency of brushing were insufficient to
confer full protection (16). Also, the CHD cases represent a group in need of extra means of fluoride application. Another possible explanation may be that
the contribution of other background factors to the
deterioration of the oral health of children with a
CHD might have reduced the effectiveness of fluoride against dental caries (16).
Oral Manifestations Concerning Marginal
Periodontium
Depressed salivary flow and gingival inflammation are common oral problems for children with
CHD, due to long-term pharmacotherapy. Some
medications are proven to lower overall salivary secretion and thus saliva cannot properly protect oral
mucosa, which may result in gingivitis (16).
Gingival inflammation is a common clinical
finding among children with CHD and this implies
the need for some invasive clinical procedures. It is
recommended that these planned clinical visits take
place late in the morning, in calm and peaceful surScripta Scientifica Medicinae Dentalis, 2018;4(1):7-11
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rounding (3). Effective local anesthesia is indicated.
Anesthetics should not contain adrenaline since it
raises blood pressure, causes heart arrhythmias and
interferes with beta-blocker therapy. Dental medics
should also be careful when using retraction cords
with adrenaline (3).
A clinical study finds that children with CHD
have significantly higher mean values of registered
periodontal sites with plaque and gingivitis than
healthy controls (Ctr.), though nearly all children had
plaque registered. The patients with CHD presented
significantly higher mean values of dmft/DMFT indices than Ctr.– for age group 1 (including children
aged 3-7), dmft/DMFT for CHD was 3.7 against 2.3
for the (Ctr.) and for age group 2 (8-12) - 1.3 for CHD
against 0.6 for Ctr. The lack of registered fillings despite the high dmft/DMFT indices is a concerning
finding (26).
Again, given the use of different indices, caution is also required when comparing results for
plaque and gingivitis among different reports. In the
present study, gingivitis and plaque were found to be
highly prevalent among children with CHDs, and
the percentages were much higher than in previous
studies (1). Fifteen of the cases in the present study
were found to have gingival hyperplasia. This may be
attributed to the use of CHD medications (anti-hypertensive drugs to reduce the pulmonary hypertension caused by some of the CHDs) (1).
The available information, concerning oral
manifestations and specifics in the dental clinics
and prophylaxis of children with CHD, is still scarce
and insufficient despite the social significance of this
problem (5,6).
Risk of Systemic Complications Due to Oral
Disease in Children with CHD
The proven risk of infectious endocarditis after invasive dental treatment of patients with CHD is
due to the ability of Streptococcus mutans to adhere
to endocardium. The transitional odontogenic bacteremia after dental procedures is said to last from 15
minutes to an hour. Dental manipulations, suspected
of causing odontogenic bacteremia, include extractions of teeth, professional oral hygiene and some
other periodontal therapy procedures, rubber dam
placement, endodontic over-instrumentation beyond
the apical foramen, even careless personal oral hyScripta Scientifica Medicinae Dentalis, 2018;4(1):7-11
Medical University of Varna

giene procedures (3). The prophylaxis of odontogenic bacteremia includes rinsing with 2% chlorhexidine
gluconate before dental procedures and possible antibiotic coverage for 14 days, started at least 6 hours
before invasive manipulations. Common prescriptions for antibiotic prophylaxis include Amoxicillin,
Ampicillin, Cephalexin – 50mg/kg, Clindamycin
(20mg/kg), Azithromycin (15mg/kg). In some cases
only a single antibiotic intake, at least 3 hours before
dental procedure, is indicated (3). Antibiotic prophylaxis is indicated before all invasive procedures on
gingiva, oral mucosa and periapical alveolar bone.
There is no need of it before local infiltrative anesthesia of non-inflamed tissues, X-rays, adjusting of
orthodontic or prosthodontic appliances or physiological exfoliation of primary teeth (3).
As a result of progress in medical procedures
and the use of prosthetic materials for correction
of CHDs, the prognosis for these patients has improved. Children with CHDs now have a greater life
expectancy, and many of them reach adulthood (1,
27). Nevertheless, these children remain at a higher
risk than healthy children of developing serious and
potentially fatal heart-related infections, such as infective endocarditis (1,27). Infective endocarditis of
oral origin was thought to be associated only with invasive dental procedures, through the entry of oral
bacteria into the systemic circulation (for example,
Streptococcus viridans, S. sanguinus, and S. mutans)
(1,13). However, later studies have shown that it can
be caused by everyday bacteremia, associated with
routine daily activities such as chewing, flossing,
and tooth brushing (1,28). Moreover, children with
CHDs are also susceptible to development of various
oral diseases (1,13).
When general condition is unstable, children
with CHD should only receive palliative oral care.
Vital pulpotomies and pulpectomies are contraindicated due to the possibility for chronic bacteremia.
It is recommended for dental medics to avoid treatment plans that imply multiple visits and long-term
antibiotic coverage (3). Treatment of many oral conditions, which involve invasive treatment, is indicated under full anesthesia and medical control. For
children with CHD, possible intake of anti-coagulant, anti-arrhythmic and/or anti-hypertensive medication should be considered. Children with pace9
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makers are contraindicated for electric pulp testing
(EPT) and ultrasound instrumentation (3).
Generally, caries and periodontal diseases have
low morbidity, but both have high prevalence and
are responsible for dental pain and teeth loss. They
are also risk factors for other systemic complications,
especially among children (3,16,29). Children with
CHDs are at disadvantage because due to their underlying medical condition, the development of an
oral disease can put their general health at risk (3,16).
The main risks, caused by odontogenic bacteremia, are infectious endocarditis and brains abscesses - both life-threatening conditions (3,16,30). Recent changes in the recommendations for prevention of infective endocarditis in children with CHDs
have limited antibiotic prophylaxis to certain types
of CHD and highlighted the importance of non-antibiotic prophylaxis (16,31,32). It has been emphasized
that finding ways to prevent oral health problems in
children with a CHD is now more important than
ever (16,31,32).

CONCLUSION
Children with CHD have poor oral health.
Common clinical findings are the high number of
untreated decayed teeth, poor oral hygiene and associated gingivitis, in primary as well as in permanent dentitions.
These findings are bothering because of the potential risk of infective endocarditis for this group
of children (1). For children with CHDs in particular, the healthy oral cavity is one direction in avoiding life-threatening complications. Epidemiological studies, focusing on the oral health of children
with CHDs, are necessary to provide baseline data
for planning future preventive strategies (1).
With the growing concern about the oral problems related to CHDs, several studies in different
countries have compared the caries experience of
children with CHDs to that of those without CHDs.
In some of these studies, the prevalence of caries and
gingivitis among children with CHDs was much
higher than in their counterparts (1,5,33). However,
other studies failed to demonstrate such differences
(1,21,26). One study even reported better oral health
parameters among children with CHDs than among
other children (1, 23). These controversial results imply the need for further controlled clinical trials.
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