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Over the past 20 to 30 years, major ad-
vances have been made in the diagnosisand
treatment of congenital heart diseasein chil-
dren. As a result, patients now survive to
adulthood. Nowadays in Italy there are be-
tween 50 000 and 60 000 patients aged 1 to
21 yearsold and affected by congenital heart
disease, 40% of whom underwent surgical
repair or palliation of their defects. We will
discuss the more common acyanotic and
cyanotic congenital heart conditions, treat-
ed or not surgically, that physicians who
carefor adults are likely to encounter.

Acyanotic conditions

Atrial septal defect. Patients who under-
went surgical closurefor isolated atrial sep-
tal defect in pediatric and juvenile age have
anormal life expectancy, while closure af-
ter 40 years of age, even if improving prog-
nosis and functional class does not reduce
therisk of atrial fibrillation, present in about
30% of patients. Up to 40% of patientswho
did not undergo defect closure devel op atri-
al fibrillation during follow-upt. The surgi-
cal outcome of ostium primum atrial septal
defect can be different, because of the in-
volvement of atrioventricular valves: even
after the complete repair of the defect, sig-
nificant mitral valve anomalies may per-
sist, usualy in the form of mild regurgita-
tion (leading to the possible onset of atrial
fibrillation in about 33% of patients during
follow-up early after surgical closure). This
condition may lead, in up to 10% of these
patients, to the need for reoperation within
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the following 10 years?. Prophylaxis against
infective endocarditis is recommended for
patients with aresidual valvular abnormal-

ity.

Ventricular septal defect. Adult patients
with ventricular septal defect usually have
a little shunt because of the spontaneous
closure or size reduction of the defect, while
patients with wide defects often develop
Eisenmenger s syndrome. Adult patients
with a small ventricular septal defect may
become symptomatic for progressive sub-
pulmonary stenosis or insufficiency of the
aortic valve due to leaflet prolapse, both
needing surgical interventions. Long-term
outcome after surgery for ventricular septal
defect isgood. However, some patients pre-
sent with residual anomalies (persistent pul-
monary hypertension, ventricular arrhyth-
mias, ventricular conduction delays, limit-
ed functional capacity at cardiopulmonary
exercise testing). The age at operation is
paramount to ensure a good outcome, above
all for those patients with hemodynamical-
ly important defects. Patients operated un-
der 2 years of age have no symptoms, a
normal growth and agood prognosis, while
those operated during adult life may devel-
op aresidual cardiac damage (reduced left
ventricular function, increased | eft ventric-
ular volume, high pulmonary vascular re-
sistances)2. Significant complications are
usually restricted to the short-term follow-
up period, suggesting agood long-term out-
come?. Patientswith aresidual shunt should
receive prophylaxis for infective endo-
carditis.
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Pulmonary stenosis. Long-term follow-up data of sur-
gical pulmonary valvulotomy carried out in infancy
are excellent in patients with elastic |eaflets, en-dome
opening and normal valvular ring, with alate mortali-
ty rate similar to the general population2. However pa-
tients submitted to transvalvular patch application of -
ten develop pulmonary insufficiency. In recent years,
percutaneous balloon valvuloplasty has become the
procedure of choice with excellent results.

Aortic stenosis. Patients with mild aortic stenosis who
are asymptomatic have anormal life but should receive
antibiotic prophylaxis against infective endocarditis.
Once symptoms appear, survival is limited: therefore
symptomatic aortic stenosis should undergo surgical
treatment or transcatheter valvuloplasty. Surgical ther-
apy of valvular aortic stenosisin infancy does not war-
rant complete recovery from the disease. Neonates
with critical valvular aortic stenosis who survive sur-
gical or transcatheter valvulotomy, often develop are-
currence of aortic stenosis or a significant insufficien-
cy within 10 years of age. Surgical options in this
group of patients are either surgical valve replacement
or to consider a Ross procedure for children under 18
years of age. Surgical timing depends on hemody-
namic gradient, valvular morphology, calcification or
the onset of endocarditis. Nowadays percutaneous bal -
loon valvuloplasty represents the method of choicein
infancy.

Aortic coarctation. Surgical repair should be con-
sidered for patients (even adults) with a transcoarc-
tation pressure gradient of > 30 mmHg. Although
balloon dilation is a therapeutic alternative, the pro-
cedure is associated with a higher incidence of re-
current coarctation with respect to surgical repair in
the neonatal periods. Postoperative complicationsin-
clude recurrent coarctation and the development of
aortic aneurysm. The incidence of persistent or re-
current hypertension, as well as survival rate, isin-
fluenced by the patient s age at the time of surgery. If
repair of coarctation is performed between 20 and
40 years, the 25-year survival is 75%. When repair is
performed after 40 years of age, the 15-year survival
is only 50%2.

Congenitally corrected transposition of thegreat ar-
teries. Patientswith congenitally corrected transposition
of the great arteries without associated defects usually
remain asymptomatic until 40 years. Complications ob-
served in these patients are atrioventricular block, sys-
temic valve (tricuspid) regurgitation (needing replace-
ment), supraventricular arrhythmias and heart failure. Pa-
tients with associated defects (ventricular septal defect,
pulmonary stenosis) need surgical treatment before
adulthood?.
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Cyanotic conditions

Patients with cyanotic congenita heart disease have
systemic oxygen desaturation resulting from left-to-
right shunt. The magnitude of shunting determines the
severity of desaturation. Most children with cyanotic
heart disease do not survive to adulthood without sur-
gica intervention. In adults, the most common causes
of cyanotic congenital heart disease are tetralogy of
Fallot and Eisenmenger s syndrome.

Tetralogy of Fallot. In the past, infants were treated by
increasing the pulmonary blood flow through a sys-
temic-to-pulmonary shunt, thereby reducing the severi-
ty of cyanosis and improving exercise tolerance. Often,
however, these procedures were associated with long-term
complications. Currently, complete surgical correctionis
performed at very young age. Mortality associated with
surgery islessthan 3.0% in children and 2.5t0 8.5%in
adultss. Patients with tetralogy of Fallot (either repaired
or unrepaired) should therefore receive prophylaxis for
endocarditis with antibiotics before dental or elective sur-
gical procedures. Although they are usually asympto-
matic, surviva issomewhat poorer with repect to an age-
matched control population, because of an increased
risk of sudden death. In one series, the rate of survival
32 years after surgery was 86% among patientswith re-
paired tetralogy and 96% in an age-matched control
population?. Patients with repaired tetralogy of Fallot of-
ten have ventricular arrhythmias or atria fibrillation or
flutter, which may cause considerable morbidity. Pul-
monary regurgitation, residual or recurrent obstruction
of theright ventricular outflow tract or residual ventric-
ular septal defect require repeated surgery.

Congenital cardiac anomalies corrected with Fontan
operation. The Fontan-like surgical repair is considered
asthe definitive paliation for patientswith only one func-
tional ventricle, like tricuspid atresia, univentricular
heart or any other type of hypoplasia of the left or right
ventricle. Medium to long-term results depend on therig-
orous preoperative selection of patients standing for
thiskind of intervention, while short-term results are usu-
aly good. Often, patients who received a Fontan oper-
ation with an ad hoc selection (low end-diastolic ven-
tricular pressure, low pulmonary artery pressure and
absence of systemic atrioventricular valve insufficien-
cy) are still in NYHA functional class I-11 10-15 years
after the interventions. In those patients, the mainte-
nance of sinus rhythm is mandatory for a good hemo-
dynamic balance. Supraventricular tachyarrhythmias
can in fact reduce ventricular function and produce an
increase in pulmonary vein pressure. In patients pre-
senting with severe right atrial dilation and supraven-
tricular arrhythmias in the setting of a classical atrio-
pulmonary connection should be considered for acon-
version to total cavopulmonary bypass. Arrhythmias
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and protein-losing enteropathy are possible complica-
tions observed during follow-up?.

Transposition of the great arteries. Two surgical pro-
cedures have been used in patients with complete trans-
position of the great arteries. The initial approach,
known asthe atria switch operation, isfeatured by an
intra-atrial rerouting of the pulmonary and systemic
venous flows (Mustard or Senning approach). The com-
plications of thiskind of operation are due to the |eak-
age and obstruction of the atrial baffle, sinus node dys-
function and atrial arrhythmias (particularly atrial flut-
ter), right (systemic) ventricular dysfunction and an in-
creased risk of sudden death8. The 10- and 20-year sur-
vival rateis 90 and 80%, with most patientsin NYHA
functional class|-117. The atrial switch operation hasre-
cently been replaced by the arterial switch operation, in
which the pulmonary artery and ascending aorta are
transected above the semilunar valves and coronary ar-
teries and then switched. The coronary arteries are re-
located to the neoaorta to restore normal coronary cir-
culation. This operation can be performed in neonates
and is associated with alow operative mortality (usually
< 5%) and an excellent long-term outcome’. Most com-
plications observed are the development of constric-
tion of the pulmonary outflow tract, aortic valve insuf-
ficiency or stenosis of coronary arteries.

Eisenmenger s syndrome. Eisenmenger s syndrome
is due to the presence of alarge left-to-right shunt that
causes severe pulmonary vascular disease and pul-
monary hypertension, with resultant reversal of the di-
rection of shunting and appearance of cyanosis. Pa
tients with congenital heart diseases develop Eisen-
menger s syndrome for late surgical intervention, in-
complete correction or as aconsequence of palliative op-
erations. Most patients have impaired exercise toler-
ance and exertional dyspnea, but these symptoms may
bewel compensated for years. Patientsrefer palpitations,
often dueto atria fibrillation or flutter. They develop ery-
throcytosis dueto arterial desaturation and symptoms of
hyperviscosity and abnormal hemostasis may appear. He-
moptysis may occur, as aresult of pulmonary infarction
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or rupture of dilated pulmonary or aortico-pulmonary
collateral vessels. Cerebrovascular accidents may occur
asaresult of paradoxical embolization. Patients may have
syncope due to inadequate cardiac output or arrhythmia.
Symptoms of heart failure, which are uncommon until
the diseaseisfar advanced, portend a poor prognosis. The
survival rate among patients with Eisenmenger s syn-
dromeis77% at 15 years, and 42% at 25 years’. Death
isusually sudden, presumably caused by arrhythmiass.
Specia aspects that may involve both the general
physician and the cardiol ogist caring patients with con-
genital heart disease are:
- the relation between congenital heart disease and an
increased risk during pregnancy;
- hematologic problemsin cyanotic cardiac anomalies,
such as polycytemia and platelet dysfunction;
- indicationsto physical activity and sport in patients af -
fected by congenital heart disease.
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