
Identifying patients 
About 10 to 20% of patients with hypertrophic 
cardiomyopathy will have a family history of 
hypertrophic  cardiomyopathy-related SCD, 
but fewer than 5% will have a malignant family 
history (i.e. multiple premature deaths).13 Clin-
ically, patients may experience unexplained 
syncope, and recurrent episodes on exertion 
or during childhood or adolescence are omi-
nous. Patients may also report chest pain, 
exercise limitation and dyspnoea; however, 
current evidence suggests  that these symp-
toms do not predict SCD.14 Cardiac arrest 
from ventricular tachycardia or fibrillation 
may be the first clinical manifestation of the 
disease, with subsequent annual SCD mor-
tality in survivors being 0.5 to 1.0 %.15

A typical patient (Box) may have a jerky 
pulse, double apical impulse and a loud 
 systolic ejection murmur that increases on 
Valsalva manoeuvre (a result of increased 
outflow tract obstruction due to decreased 
left ventricular end diastolic volume with 

increased intrathoracic pressure). 
The diagnosis is made using ECG and 

echocardiography. More than 90% of affected 
individuals have an abnormal resting ECG. 
ECG abnormalities may include voltage 
 criteria for left ventricular enlargement, left 
atrial enlargement, left axis deviation, ST 
segment depression, T wave inversion and 
pathological Q waves (Figure).16  Echocardi-
ography may reveal septal hypertrophy; a 
septal thickness greater than 30 mm conveys 
an increased risk of SCD.17

Arrhythmogenic right ventricular 
cardiomyopathy
Arrhythmogenic right ventricular cardiomy-
opathy is characterised by regional and global 
fibro-fatty replacement of the right, and less 
commonly left, ventricular myocardium. 
Resulting electrical instability is associated 
with paroxysmal ventricular tachycardia or 
fibrillation and SCD. It is an inherited (usu-
ally, but not always, autosomal dominantly) 

condition with an estimated prevalence of 
one in 1000 to one in 10,000 and has been 
attributed as underlying about 25% of SCD 
in young athletes.18

It is postulated that increased afterload 
stretches the diseased myocardium and cat-
echolamine interaction with the ‘supersen-
sitive’ myocardium contributes to causing 
ventricular arrhythmias.19 Patients with 
sustained monomorphic ventricular tachy-
cardia are thought to have a more favourable 
prognosis when treated medically, with 
sotalol showing the higher efficacy.20 In 
patients with aborted SCD or ventricular 
tachycardia refractory to medical therapy, 
placement of an implantable cardioverter- 
defibrillator is appropriate.

Identifying patients
Generally, examination findings are unre-
markable but careful ECG interpretation may 
show inverted T waves and a prolonged QRS 
complex with epsilon waves (a small positive 
deflection buried in the end of the QRS com-
plex) in the right precordial leads.  Strenuous 
exercise and acute mental stress are the major 
triggering mechanisms for SCD.

Congenital coronary artery anomaly
Congenital coronary artery anomalies are 
rare with an estimated prevalence of 0.3% to 
1.2% in patients referred for coronary angio-
plasty.  Anomalies most responsible for SCD 
occur in left coronary arteries from the non-
coronary aortic sinus of Valsalva or from the 
right, especially when the artery travels 
between the aortic and pulmonary roots.21 
Myocardial ischaemia is precipitated by 
impaired coronary blood flow from compres-
sion between the great arteries, coronary 
spasm from endothelial dysfunction or the 
abnormal slit-like ostium of the anomalous 
coronary artery compromising flow reserve.22 
Surgical intervention should be sought in 
patients at high risk of SCD.

Identifying patients
SCD may be the first manifestation of these 
conditions. Clinicians should have a high 
index of suspicion in young patients who 
present with either exertional chest pain or 
syncope with unexplained QRS, ST or T wave 
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Case study. A first-degree relative of a person with sudden cardiac death

Nick, a 32-year-old man, presents for ‘a full check up’. He is very concerned because, 
10 days ago, his 25-year-old brother died suddenly while playing soccer. Generally, Nick is fit 
and healthy; he works as a builder. He smokes five to 10 cigarettes a day and drinks alcohol 
‘in moderation’ (20 to 40 g, three times a week). He is not on any medication. 

Examination reveals a double apical pulse and grade 3/6 systolic ejection murmur, loudest 
in the aortic area, that intensifies during the Valsalva manoeuvre or with Valsalva strain. 
Nick was referred to a cardiologist for echocardiography and was subsequently diagnosed 
with hypertrophic cardiomyopathy. An ECG is shown below (Figure).

Figure. ECG showing features of left ventricular hypertrophy including high QRS voltage,  
with S wave in V1 and R wave height >35 mm in V5 or V6 (Sokolov-Lyon criteria) and diffuse 
ST depression and T wave inversion (most prominent in L1 and V3 to V6).
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