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Adult Congenital Heart Disease

Epidemiology of Congenital Heart
Disease

Congenital heart disease (CHD) has an inci-
dence of 0.8% in North America, which does
not take into account bicuspid aortic valve (1 to
2% incidence) and mitral valve prolapse. This
translates into a prevalence of 4 per 1,000
adults,1 compared to a prevalence of about 6%
for ischemic heart disease2 in North America.
Furthermore, if one looks at the complex con-
genital cardiac lesions (such as transposition
complexes, single ventricle morphologies, and
tetralogy of Fallot) there has been a significant
increase in the prevalence of these lesions in
adult populations over the last 20 years. This
has been predominantly related to the 70%
decline in childhood mortality from CHD over
the last five decades,3 as a result of advances in
pediatric cardiology and cardiac surgery. This
has resulted in an increasing number of adults
presenting to our clinics, EDs, and in patient
wards with more complex forms of CHDs. In
Canada, there are over 100,000 adults with
CHD, the majority of whom are not followed in
specialized clinics, and this number is only
growing. 

Over a five year period (1996 to 2000), 50% of
adult CHD patients in Canada were hospitalized
and 16% of those patients required critical
care.4 With an increase in the number of adults
with more complex forms of CHD, these num-

bers are on the rise, adding further strain to the
already burdened health care system in our
country.

Centres for Adult Congenital Heart
Disease

In Canada, there are currently 15 self-directed
adult CHD centres (see Table 1) with varying
sizes and services that are offered at each site. A
subset of these sites has been designated as
regional sites that can provide a full complement
of resources, which are needed in the care of
some of the more complex patients — including
cardiac catheterization, device-based therapies,
and congenital CV surgical care. All sites also
belong to the Canadian Adult Congenital Heart
Network-CACHNET), which provides many
resources for patients as well as physicians
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A 35-year-old woman with trisomy 21 and no 
previously known cardiac history is referred for
assessment of a systolic murmur heard by her
new general practitioner. She is asymptomatic.
CV examination shows a right ventricular (RV) lift
and wide and fixed split of S2 with a soft systolic
ejection murmur at the upper sternal border. Echo
confirms the presence of a moderately sized 
secundum atrial septal defect with significant
dilatation of the right heart chambers but with
normal pulmonary pressures. How would you
approach this patient?
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involved in the care of patients with congenital
heart disease. 

Atrial Septal Defects

Atrial septal defects (ASDs) are the most com-
mon CHD affecting adults, comprising close to
20% of all CHDs seen in adults with a female
predominance (60%). Four different types of
ASDs are seen (see Figure 1); and the ostium
secundum type is the most common and
accounts for up to 80% of all cases of ASDs.
This is followed by the ostium primum ASDs
(often seen in association with ventricular sep-
tal defects and cleft mitral valve), sinus venosus
type (almost always associated with anomalous
pulmonary venous drainage), and coronary
sinus type (also called unroofed coronary
sinus). 

Patients with ostium secundum ASDs can
remain asymptomatic for decades. The presence
of an ASD is often suspected incidentally due to 
an enlarged right heart on imaging studies 

that are performed for other reasons. The symp-
toms are fairly nonspecific, even in patients
with very large defects, and predominantly
include dyspnea on exertion. CV examination
signs of an ASD are very subtle and can be eas-
ily overlooked. These include the presence of a
RV lift on precordial palpation and a wide and
fixed splitting of the second heart sound. A sys-
tolic ejection murmur at the upper sternal bor-
der is heard in most patients due to increased
flow across the RV outflow tract. In very rare
cases, patients might develop severe (and often
irreversible) pulmonary hypertension and may
have cyanosis and clubbing on examination. 

ECG may show only subtle signs of right heart
overload, such as incomplete right bundle
branch block and a right ward axis. Atrial
arrhythmias, such as flutter or fibrillation can
also be seen in these patients. The diagnosis is
often made (or at least suspected) on transtho-
racic Echo. This will reveal dilated right heart
chambers in hemodynamically important
defects with evidence of left to right shunting

City Affiliated University or Hospital Contact Name Fax Number

St. John’s (NL) Memorial University Dr. Anne Williams (709) 738-8898
Halifax (NS) Dalhousie Dr. Catherine Kells (902) 473-2434
Quebec City (QC) Laval Hospital Dr. Elisabeth Bedard (418) 656-4856
Montreal (QC) Montreal Heart Institute Dr. Paul Khairy (514) 593-2496

McGill University Dr. Ariane Marelli (514) 934-4475
Jewish General Hospital Dr. Judith Therrien (514) 340-7534

Ottawa (ON) University of Ottawa Heart Institute Dr. Luc Beauchesne (613) 761-4327
Kingston (ON) Queen’s University Dr. Amer M. Johri (613) 548-1387
Toronto (ON) University Health Network  Dr. Erwin Oechslin (416) 340-5014

Toronto General Hospital
Hamilton (ON) McMaster University Dr. Elaine Gordon (905) 521-5053
London (ON) University of Western Ontario Dr. Lynn Bergin (519) 663-3487
Winnipeg (MB) University of Manitoba Dr. James Tam (204) 233-2157
Regina (SK) Regina Qu’Appelle Health Region Dr. Payam Dehghani (306) 781-6997
Saskatoon (SK) Royal University Hospital Dr. Jeffrey Stein (306) 655-6854
Calgary (AB) Peter Lougheed Hospital Dr. Nanette Alvarez (403) 291-6814
Edmonton (AB) University of Alberta Dr. Dylan Taylor (780) 407-6452
Vancouver (BC) St Paul’s Hospital Dr. Marla Kiess (604) 806-8800

Table 1: Canadian Adult Congenital Heart Disease Sites in Canada
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across the interatrial septum. Small (and 
hemodynamically insignificant defects) may not
show evidence of right heart overload. Additional
important information from transthoracic Echo,
such as an estimate of pulmonary artery pressures
or other structural (e.g., mitral valve disease) or
functional abnormalities (such as left ventricular
dysfunction), should be sought, as they might

change the eventual management strategy.
Further imaging with transesophageal Echo
and/or cardiac MRI is often necessary to ade-
quately image the defect, assess for additional
congenital (or acquired) defects (e.g., anomalous
pulmonary drainage, which requires surgical
intervention), RV volumes and function, and pul-
monary to systemic shunt ratio. 

Hemodynamically significant ASD with evidence of RV volume overload Class I
(measured by Echo or MRI)

Patients with orthodeoxia-platypnea syndrome Class IIa

Patients with paradoxical embolization Class IIa

Surgical closure should be considered if patient is undergoing tricuspid Class IIa
valve repair or replacement 

Closure can be considered if pulmonary hypertension is present as long as Class IIa
there is a net left-to-right shunt of > 1.5:1 or evidence of pulmonary artery 
reactivity when challenged with a pulmonary vasodilator (e.g., NO) during 
cardiac catheterization

Table 2: Current Indications for Intervention in Patients with Atrial Septal Defects
(2009 Canadian Cardiovascular Society Consensus Conference)

Figure 1: Anatomy of Atrial Septal Defects as Visualized From the Right
Atrium. AO = Ascending Aorta, SVC = Superior Vena Cava. IVC = Inferior
Vena Cava

Transesophageal Echo confirmed presence of
a 20 mm secundum ASD, which appeared
suitable for percutaneous device closure with
evidence of right heart dilatation. No other
abnormalities are seen. After discussion with
the patient’s mother, the decision is made to
proceed with percutaneous device closure,
which is performed successfully under 
intracardiac echocardiographic guidance with
no immediate complications.
Echocardiographic evaluation performed four
months after the procedure reveals a 
well-seated device with no evidence of
shunting on Doppler assessment and a
decrease in the right heart chamber size,
which has returned to normal. She continues
to do well almost two years after the 
procedure.

Dora’s Case Continued
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1. When should I refer my patient(s) with
congenital heart disease?

In general, all adult patients with CHD (even
repaired and stable ones) should be
assessed at least once by an ACHD 
specialist. More complex forms should be
seen and followed regularly by specialized
centres for ACHD. 

2. Where can my patient(s) with congenital
heart disease get more information? 

The CACHNET website (www.cachnet.ca)
provides many resources for patients with
CHD. The Canadian Congenital Heart
Alliance (http://www.cchaforlife.org) is a
nonprofit organization run by patients with
CHD that provides support and advocacy 
for patients with CHD. 

3. Should family members of my patient(s)
with congenital heart disease be
screened?

The inheritance pattern of the majority 
of CHDs is not known. Hence, routine
screening can not be recommended.
However, a comprehensive history and 
physical examination goes a long way to
identify individuals who might require further
investigations. 

4. My patient with congenital heart disease
wants to become pregnant. What advice
should I give her?

Prepregnancy counselling is an important
component of care for patients with CHD.
Referral should be made to an ACHD 
specialist as well as a maternal-fetal 
medicine specialist (perinatology) for 
prenatal assessment of fitness for 
pregnancy, risk evaluation (both maternal
and fetal), as well as assessment of risk of
CHD in the offspring.

Questions and Answers

• Congenital heart disease affects close to 1%
of the general population, including those
with simple defects (e.g., atrial septal
defects) and those with complex defects
(e.g., transposition of great arteries)

• There are 15 self-directed sites across
Canada with expertise in the care of adult
patients with congenital heart disease

• Initial evaluation and subsequent follow-up (if
needed) of adult patients with congenital
heart disease (even simple ones) by these
centres is recommended

• CACHNET provides valuable resources for
both patients with congenital heart disease
and medical practitioners involved in their
care (www.cachnet.ca) 

Take-home Message

Current indications5 for closure of ASDs are
listed in Table 2. At the present time, only iso-
lated secundum defects up to 38 mm in size can
be closed with percutaneous devices, and all
other forms of ASDs, as well as larger secun-
dum defects and those defects associated with
other congenital lesions, should be closed surgi-
cally at centres with surgical expertise in con-
genital heart disease.

Adult Congenital Heart Disease


