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• Anatomy versus function 

 
• Anatomical tests provide us with information about 

the coronary arteries 

 
• Functional tests give us information regarding 

underlying ischaemia – whether the underlying 
anatomy has functional significance 



 

Why do we care? 



 

Why do we care? 
 

• Chest pain due to CAD should be due to myocardial ischaemia 
• Intermediate risk patients may better tested with a functional test 

• To identify patients for prevention of CAD, an anatomical test may 
better suited 

• High risk patients are usually best investigated with an invasive 
coronary angiogram 



 

Functional tests 

• Treadmill test 

 

 
• Stress echo 

 
• Myocardial perfusion 

studies 
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Ischaemic cascade 

 
 

Diastolic 
dysfunction 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Australian Commission on Safety and 
Quality in Health Care 2018 



 

 

Exercise treadmill testing 

• Patient is connected to an ECG monitor 

• They walk on the treadmill, with the speed 

and elevation progressively increasing 

• Exercise for…. 
• Maximum predicted heart rate (220-age) 

• Exercise tolerance 



 

 

Exercise treadmill testing 

• Easy and readily performed 

 
• Inexpensive 

 
 

 

• However… 

• Sensitivity 67%, specificity 72% (meta-analysis: 58 papers, 11691 patients) 
International Journal of Clinical Practice 2012 



 

 

Myocardial perfusion studies 

• Radionuclide myocardial perfusion imaging permits assessment of cardiac 
perfusion and function at rest and during exercise or with pharmacologic 
stress 

• It involves intravenous injection of a radioactive perfusion tracer and then 
uses a special camera system, to detect the gamma photons 

• A specialized computer program reconstructs the 

images into the standard displays 
• It provides rest and post-stress assessment 

of myocardial perfusion, viability, and 
global and regional left ventricular systolic 
function, as markers of underlying coronary 
artery disease 



 

 
 

Myocardial perfusion studies 

• Advantages: 
• Accuracy 
• Proven risk stratification ability 
• Prognostic value 
• Improved diagnostic accuracy over exercise treadmill testing 

 

• Disadvantages: 
• Requirement of specialised equipment 
• Availability of radioactive isotope 
• Image quality 
• Cost 
• Radiation exposure 



 

Stress echocardiography 
 
 

■ Non-invasive assessment of cardiac status 

■ Permits the detection of myocardial ischaemia via visualization of regional 

wall motion abnormalities (RWMA’s) 
 

 



 

 
 

■ “Conceptually a simple technique...which contrasts with the technical 

difficulty posed by the practical performance of this technique” 

Prof Tom Marwick 2002 
 

 



 

 
 
 
 
 

 

• 

• Accuracy and higher specificity 

• Proven risk stratification ability 

• Prognostic value 

• Improved diagnostic accuracy over exercise treadmill testing 

• Assess cardiac structure and function 

• No radiation 

• Lower cost than nuclear studies 

• Disadvantages: 

• Operator dependent (need experts!!!) 

• Availability 

• Image quality (can be addressed with echo contrast) 

Advantages: 



 

Stress echocardiography 
 
 

• Assessment of risk of underlying CAD 

• Evaluation of patients with known CAD 
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• Evaluation of patients with known CAD 

• Assessment of myocardial viability 

• Evaluation of dyspnoea of possible cardiac origin including assessment 
of filling pressures 



• Prognostic data 

• Imaging data 
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• Prognostic data 



 

Resting ECG 



 

Resting quads 



 

Stress echocardiography 
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Aim to complete within 90 seconds 



 

ECG monitoring including peak 

 



 

Stress echocardiography 



 

 



 

Stress echocardiography 



 

Case 1 
 
 

• 52M 

 

• FHx CAD 

 

• No symptoms 

 

• Assessment of risk 

 

• What should we do? 



 

 

Options: 
• Calcium score 

 
• Stress echo 

 

 
• CTCA 

 
• ICA (invasive coronary 

angiography) 
 
 
 



 

 
 
 
 
 

 

• Calcium score = 0 



 

 

 

 

 
 

 

Calcium score Interpretation 
 

0 Significant CAD unlikely 

1-100 Minimal to mild 

calcification – low risk 

101-400 Moderate calcification – 

intermediate risk 

> 400 Extensive calcification – 

significant CAD more 

likely 
 



 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 



 

 



 

Case 2 
• 72F 

 
• HT and mild to moderate AR 

 
• Recent sudden and unexpected death of her daughter 

 
• Some increasing SOBOE over last few weeks or 

months 

 
• “Am I going to have the same problem?” 



 

 

 

 

 

 
 

 



 

 

Options: 
• Calcium score 

 
• Stress echo 

 

 
• CTCA 

 
• ICA (invasive coronary 

angiography) 
 
 
 



 

• Stress echo: 

 
• Preserved LV function 

• No change to AR 

• exercised for 5 minutes and 40 seconds according to a standard Bruce protocol 

• 166bpm (112% of maximum predicted heart rate) and to 6.8METS (moderate 
workload) 

• No chest pain 

• No ECG changes with exercise 



 

 



 

 
 

 
 

 



 

 

Case 3 
• 63F 

 
• History of HT and benign palpitations, on metoprolol 

 
• Presented with chest heaviness at rest 

• ECG – sinus rhythm, no ischaemic changes 

 
• Normal troponins 
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Options: 
• Calcium score 

 
• Stress echo 

 

 
• CTCA 
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CORONARY ANGIOGRAM & ANGIOPLASTY REPORT 
 
 

 

• The coronary vasculature in general demonstrates significant 
calcification and relatively diffuse disease. 

• Left Main: Moderate calibre vessel with mild disease. 

• LAD: Relatively small vessel which does not quite reach the 
ventricular apex. There is a severe (99%) stenosis with associated 
calcification proximally. There is further segments of severe diffuse 
disease midvessel and distally 

• Intermediate Artery: Small to moderate calibre vessel with mild 
diffuse disease. 

• Circumflex Artery:Small vessel with a 70% stenosis midvessel. 

• Right Coronary Artery:Large calibre dominant vessel with mild to 
moderate diffuse disease. There is no significant focal stenosis. 

 

• PCI TO THE LAD 



 

Case 3 Summary 
 

• CP 

• Non-ischaemic ECG 

• Normal troponins 

 
 
 

• CTCA 

 
 
 

 
• PCI to LAD 



 

Case 4 
 

• 67M 

• Chest tightness running up the stairs to the train 

• Settled with rest 

 

• Mild dyslipidaemia 



 

 

Options: 
• Calcium score 

 
• Stress echo 

 

 
• CTCA 

 
• ICA (invasive coronary 

angiography) 
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Case 5 
 
 
 
 

• 53M 

 

• Mining executive 

 

• Corporate health check – CACS 3141 



 

 

 

 

 

 
 

 



 

Options: 
• Calcium score 

 
• Stress echo 

 

 
• CTCA 

 
• ICA (invasive coronary 

angiography) 



 

 
 
 
 

• Coronary angiogram 

 
• Three vessel coronary disease – moderate but heavily calcified 

• Normal left ventricular function 

• This pattern of anatomy may not give a durable result with coronary stenting 
given the heavy calcification 



 

 



 

MBS changes to Cardiac Imaging Services 
effective 1st August 2020 


