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Aspirin & Statins: It‟s all about CVS Risk of the 

Individual……the more the risk, the more the 

benefit. First determine the risk, using ALL of the 

clues which are available! 

For a Population: A Healthy Lifestyle is Very Important 



CT Cardiac Angiography: 

 What is it? How Can it Help Us? 



Significant Developments are not Always 

Recognised by Everyone…….. 



CT Cardiac Angiography: 

 Imaging Challenges 

Coronary arteries: 

• small and tortuous (2-4mm).  

• Subjected to complex respiratory and 

cardiac motion. 

• RCA moves at up to 120 km/hour 



120 km/h 



Multi-Slice CT (64 slice) 

• The X-Ray is taken when the 

coronaries are most still: diastole 

• ECG is „gated‟; requires slow and 

steady HR (50-70 bpm). 

• Acquires a 3D data set of the whole 

heart, in 6-10 seconds 1st heart beat 

2nd heart beat 

3rd heart beat 

4th heart beat 

5th heart beat 
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64-Slice CT Cardiac Angiography: 

CT Scanner 



X-rays are collected by detectors which record and 

digitise into „voxels‟ (3D „pixels‟) 



Spatial resolution 0.4mm x 0.4mm x 0.625mm 



CTA Patients have  2 „scans‟ 
Coronary Artery Scanning

u SEVERE
CALCIFICATION

• Calcium Score = 1mSv 

• Asymptomatic Patients 

• Improves CVS Risk Assessment 

• [Can have alone] 

•  CT Angiogram Scan = 7mSv 

•  Equivocal symptoms or   ECG 

signs 

•  Anatomical Assessment 

1. 2. 



Coronary Artery Scanning

u SEVERE
CALCIFICATION

1. Coronary 

Calcium Score 

(Agatston Units) 



Coronary Calcium Score: 

Agatston Method  Agatston et al JACC 1990;15:827-832. 

• 30-40 slices obtained at 3mm intervals down 

the heart to include the entire coronary tree 

(ECG „gated‟) 

• „Effective‟ radiation dose of approx 

1mSv/Scan (Mammography approx 1mSv) 

• Units: „Agatston score‟, dependent on volume 

& density calcium 



No calcium 

in LAD 





Calcified 

LAD 





2. Main CT Cardiac 

Angiogram Scan 

with iv Contrast 



CT Angiography Use 

1. Assessment of 

coronary lumen 

and stenoses 

2. Assessment of 

Cardiac structures 

3. Additional tool for 

CVS risk 

assessment 

 















Multiplanar Reconstruction (MPR): 

Luminal/Straight 

Long Axis 

Short Axis 







CTA Case History 1 



CTA Case History 1 

• 40 year old man, 2 month history of chest 

heaviness, radiating to the throat and arms 

• Walking up a hill, cutting grass 

• Hospital admission, Negative troponin, 

referred for out-pt treadmill test 

• Exercised to 12 minutes, minor ST changes, 

but pain provoked and very SOB 

• Referred for CT Cardiac Angiography (CTA) 



















CT vs Conventional (Invasive) Angiography: 

Assessment of coronary lumen and stenoses 

 

Which is better? 



Invasive Angiography is the „Gold Standard‟ 

for assessing the coronary lumen & stenoses 

Invasive angiogram 64-slice CT angiogram 



CT vs Conventional (Invasive) Angiography: 

Assessment of coronary artery wall 

 

Which is better? 



Proximal Left 

Anterior Descending 
Proximal Left 

Anterior Descending 

CT Angiography is the „Gold Standard‟ for 

assessing the coronary artery wall 



ACCURACY Trial. 
                               Budoff et al. JACC 2008;52:1724-32 

• To evaluate diagnostic accuracy of 64-slice CTA vs 
Invasive coronary angiography (ICA) 

– 16 USA Centres: All „Lightspeed‟ GE Scanners 

• 230 pts referred for a conventional „invasive 
coronary angiogram (ICA) 

– 59% male, mean age 57 + 10 years 

• Ability to detect > 50% and > 70% stenoses 

• All pts and all segments assessed, no exclusions for 
poor images 



ACCURACY Trial: Results 

“The high NPV (99%) firmly establishes CTA as an effective non-

invasive method to rule out obstructive coronary artery stenosis.” 



CTA: High Negative Predictive Value for 

Non-obstructive Coronary Disease 

As long as the images obtained are of good quality 



CT Cardiac Angiography: Patient Selection 

Less clear CTA images are seen if: 

• Overweight 

• > 75 years [as usually significant calcium] 

• Heart rate too fast [use Beta-blockers to slow] 

• Marked asthma [cannot use beta-blocker] 

• Atrial fibrillation/markedly irregular rhythm 

Hence patient selection is very important for 

good CT Cardiac angiography images 



The Problem with HIGH Calcium scores  



CT Angiography Use 

1. Assessment of 

coronary lumen 

and stenoses 

2. Assessment of 

Cardiac structures 

3. Additional tool for 

CVS risk 

assessment 

 



CTA Case History 2 



CTA Case History 2 

• 75 year old man 

• Chest pains of 20-30 mins at rest or with 

exercise 

• Exercised to 6 minutes, minor ST changes, no 

pain provoked 

• Referred for CT Cardiac Angiography (CTA) 

















CTA Case History 2: Comment 

• Aberrant Circumflex from RCA 

• Non-Malignant course, behind aorta 

[not between 2 great arteries] 

• Mild/moderate calcified coronary 

wall atheroma in LAD & RCA 

• No flow limiting stenoses 

• Medical management 











CT Angiography Use 

1. Assessment of 

coronary lumen 

and stenoses 

2. Assessment of 

Cardiac structures 

3. Additional tool for 

CVS risk 

assessment 

 



Chinese Proverb: 

 

 

“It is better to light a 

candle than to curse 

the darkness” 

 



CTA Ca Score Case History 2 



CTA Ca Score Case History 3 

• 48 year old Indian Accountant 

• Mother CABG at 63 years 

• Mild BP from 40 years: Cilazapril 

• Cholesterol 6.0mmol/l at 40 years: Lipex 

• Reluctant and intermittent pill taker 

• Returned at 48 years, no medicines for 3 

years 



Framingham 5-year CVS Risk 2.5 to 5% 





CTA Ca Score Case History 3: Comment 

• 48 year old Indian Accountant 

• Calcium score 1304 Agatston units: > 90th 
percentile for age/gender-matched „Normal‟ 
population 

• Now highly motivated, can see calcium in 
arteries 

• Lipitor 80mg, ezetimibe 10mg, cilazapril, 

• Lifestyle ++ 

• VERY useful Calcium score test 





Calcium Score & Any Coronary Events: 

MESA Study   NEJM 2008;358:1336-45 

P<0.001 
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Calcium Score & More Accurate 

CVS Risk Assessment: Results 

 CJ Ellis, ME Legget, C Edwards et al. 

NZ Med J 2011;124:1335. 



CVS Risk 

Assessment 

Framingham-Based: 

5 or 10-Year Risk & 

“Lifetime-Risk” Family History 

Calcium Scoring & CT 

Angiography “Modern Risk Factors” 



64-slice CT Cardiac Angiography 

The opportunity to „Personalise‟ CVS risk 



Mild, calcified CAD seen on CT 

Angiography  

Confirmed at Coronary Angiography 

Left Anterior 

Descending 

Left Anterior 

Descending 



Personal Risk:  No 

longer abstract! 

Very motivating: 

Lifestyle & 

Medication 



CTA Report Given to Patient 

• Outstanding Impact on the patient 

• Better understanding of medical 

issue 

• Better understanding of their own 

situation 

• VERY motivating for a patient with 

advanced atheroma 

• “Give me the pills!” 



Asymptomatic: Calcium Score Images 



Equivocal Symptoms/Signs CT Cardiac Angiogram Images 



Equivocal Symptoms/Signs CT Cardiac Angiogram Images 



Equivocal Symptoms/Signs CT Cardiac Angiogram Images 



Equivocal Symptoms/Signs CT Cardiac Angiogram Images 



Equivocal Symptoms/Signs CT Cardiac Angiogram Images 



64-slice CT Cardiac Angiography 

Significant issues 



„Effective Radiation Dose‟ (mSv) for Selected Procedures 

Test    Effective  Reported 
     Dose (mSv)  Range (mSv) 
 
 
CX-Ray PA + Left Lateral  0.1 
Lumbar spine X-Ray   2.4 
CT Head    2.0 
CT Chest    7  4-18 
CT Abdomen    10  4-25 
Barium Enema   15 
Screening Mammography  1  0.5-1.5 
CT Calcium Score   1  1-1.5 
64-Slice CTCA, Current Modulation  7 @ AHG 7-11 
Invasive Coronary angiogram  7  4-12 
PCI     12  7-57 
 
Stress Scintigraphy (Sestamibi) 9 
Yearly Background Dose (NZ)  3  1-10 

Circ 2009;119:1056-65 



Effective Radiation Dose: In Perspective 

• Yearly Background Radiation: 3mSv (1-10) 

• Yearly Background Radiation in Cornwall and 

Aberdeen: 10mSv [no increased cancer rate] 

• Occupational Exposure: 20mSv/year (NZ NRL) 

– Over 5 years, max 50 mSv/year 

• Airline Crew: 3-6 mSv/year 

– Dose doubles every 1500m altitude 

– Dose varies with sunshine & latitude 

– No consistent finding of increased cancer risk except 

skin (recreational exposure!)  



Summary: CT Cardiac Angiography 



Potential Roles for CT Cardiac Angiography: Summary 

• Impressive & accurate images of the heart 

– Potential to help in various clinical settings 

– Need to further lower X-Ray dose 

• The negative predictive value for severe coronary stenosis 

has huge potential to exclude severe coronary disease 

• The calcium score (1mSv) has been proven to significantly 

improve CVS risk assessment above the traditional 

Framingham risk 

– Clear ability to „personalise‟ risk with Ca score and atheromatous 

images 

• Will significantly increase within Public Hospitals for 

many different clinical problems; ?Community Ca Scoring 

•  „Watch the CT Cardiac Angiogram space‟!  











CT Cardiac Angiography Cardiologists at 

Auckland Heart Group & Mercy Radiology 



Collaboration in Cardiac CT Angiography 

Mercy Radiology 

• CT Experience 

• Infrastructure/machine! 

• Non-Cardiac findings 

Auckland Heart Group 

• Cardiology expertise 

• Coronary anatomy 

experience 

• Patient management 

Mercy Hospital 



Coronary Artery Scanning

u SEVERE
CALCIFICATION

Coronary Calcium 

Score and 

Compliance with 

Medical Therapy 



 Odds Ratio of maintaining statin therapy with various 

levels of baseline CAC  (3.6 yr f/u) – Kalia et al. 2006 
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George Bernard Shaw 

 

“The reasonable man 

adapts himself to 

the World. All 

progress depends 

on the unreasonable 

man” 


