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Scanning technique 

 

Presenter
Presentation Notes
Cardiac CT systems initially followed a similar developmental pathway for the first and second generation. The DSCT uses a z-flying focal spot (zFFS) that alternates between 2 z-positions of the radiograph focal spot, acquiring 2 slices per detector row, which results in double sampling in the z direction. With the fourth generation, each of the 4 CT vendors has taken distinct pathways to improve cardiac imaging to include a 64-MDCT with higher resolution and new detectors, a 128-row MDCT with zFFS (256 MDCT), a 320-row MDCT, and a 64-row DSCT with zFFS (128-DSCT).
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Presentation Notes
Increasing detector width of new cardiac CT systems has led to a significant decrease in scan acquisition time.
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Patient Preparation 

 No solids 

 Hydration with clear fluids 

 No caffeine products 

 Abstinence from Erectile 
dysfunction meds 24-48hr as may 
interact with nitrates to cause 
severe hypotension  

 Beta blocker HR<70bpm preferably 
<60bpm 

 Calcium score 

 Triphasic IV contrast 

 Timing bolus 

 





Physiologic basis 

 Heart is mobile around its axis 

 Volume varies between 
systole/diastole 

 Coronary artery filling easier in 
diastole 

 On ECG diastole begins later than R-
wave and lasts until Q-wave 

 On the ECG the centre of diastole is 
at 70% of an R-R complex  

 Retrospective gating 

 Prospective ECG gating 

 ASIR (Adaptive statistical IR) 

Presenter
Presentation Notes
Retrospective ECG gating acquired with tube on throughout cardiac cycle. Prospective gating has tube only on for a predetermined part of cycle (Typically 70-80%) . Lower dose but unable to reconstruct functional studies or additional phases. New software iterative reconstruction compared to Filtered back projection reduces dose by reducing noise and enabling reduced tube current.



Normal Coronary Artery Anatomy  

Presenter
Presentation Notes
Coronary arteries arise from the aorta. The RCA arises from the right aortic sinus and the LMA from the left anterior sinus. They form a crown around the heart with a posterior crown and an anterior loop. Majority of patients are Right dominant ie the arteries supplying the base of the heart PDA arises from the RCA. In left dominance  the PDA arises from the LCX. Co-dominance the PDA is supplied by both RCA and LCX. Right 70%, Co dominance 20% Left dominance 10%. 



Presenter
Presentation Notes
Tree volume rendered images of RCA, PDA and PLA. LAD  and LCX



Left Coronary Artery 

  LMA 

 LAD 

 Diagonals 

 Circumflex 

 Obtuse Marginals 
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Axial LMAMPR LMA, LAD & LCX 
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1. Tree VR LAD and Diagonal arteries.   2. MPR LAD
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Axial images demonstrating the LAD, LCX and RCA



  LMA 

 LAD 

 Diagonals 

 Circumflex 

 Obtuse Marginal 
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Diagonals go “down” 
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Axial images demonstrating multiple diagonal arteries.
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Large first diagonal



  LMA 
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Presentation Notes
Circumflex artery is small and extends posteriorly into the atrioventricular groove.



Right Coronary Artery 

 Right Coronary Artery 

 Posterior Descending Artery 

 Posterolateral Artery 



Presenter
Presentation Notes
1. RCA origin arising from the right cusp of the aortic valve.2. RCA at base of heart just proximal to supplying the base.
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Tree VR demonstrating the PDA and PLA 
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Images at base of the heart demonstrating the PDA and PLA



Calcium Score 

Presenter
Presentation Notes
Calcium scoring is an unenhanced CT which does not assess the lumen but quantifies the amount of coronary artery calcification as the Agatston Score. This is based on the area and density of calcified plaques. A report provides the Agatston score for the 3 major coronary arteries and a total score. Any calcification is a +ve test and indicates the presence of plaque but not necessarily significant stenosis. A –ve test has a high negative predictive valve for obstructive lesions of 96%    



Presenter
Presentation Notes
The lower the score the lower the risk of coronary heart disease.Four categories of score: Less than 10:  minimal or no calcium                              11-100:  mild amount of calcium101-400:  moderate calciumGreater than 400:  extensive calcium deposits. According to the American Heart Association if Agatston score is over 1000, the patient has a 20% chance of a serious or fatal cardiac episode within one year of testing.National Cholesterol Education Program (NCEP)





Presenter
Presentation Notes
Agatston score useful in Cardiovascular risk assessment in patients with a moderate risk. The current NZ CVS risk guideline do not use calcium score but its been shown to be predictive of CVS events above the predictive power of traditional Framingham risk factors. Ellis et al published in 2011 compared calcium scores in pts with a low risk of CVS disease and found 10-27%  of patients with a low CVS risk as assessed by traditional Framingham equation had a markedly increased calcium score and actually a significantly increased risk of a CVS event.



Indications for Coronary CT Angiography  

 Screening of Asymptomatic patients 

 Examination of symptomatic patients 

 Specialised applications 



Screening of Asymptomatic patients 



 The presence of coronary atherosclerosis and the subsequent 
manifestations of coronary disease exist on a continuum 

 High plaque burden may exist yet remain asymptomatic and undetectable 
at conventional testing 

 





 Standard Framingham risk factors help identify groups at low, high and 
intermediate risk for future cardiac events. 

 Low risk: likelihood of cardiac events of <10% per 5 years 

 High risk: likelihood of cardiac events of >20% over a 5 year period 
considered to be at high risk.  



 Asymptomatic low risk patient according to Framingham criteria is less 
likely to gain further benefits from additional cardiac testing. 

 Low risk patients are most likely to have false-positive results owing to a 
low pretest likelihood of disease 

 Asymptomatic intermediate risk group most likely to benefit from 
further risk stratification 

 40% population belong in intermediate risk group 



40m Asymptomatic FHx 



40M Asymptomatic FHx 



Mild stenosis LAD, LCX and RCA  



Mild stenosis LAD, LCX and RCA  



53M Asymptomatic, +ve family hx 



50% LAD stenosis confirmed on angio with pressure wire 
indicating obstructive. 
Pt went to CABG. 



50% LAD stenosis confirmed on angio with pressure wire 
indicating obstructive. 
Pt went to CABG. 
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Presentation Notes
Red arrow contrast in lumenGreen arrow calcified plaqueGrey lumen soft plaque



51M Asymptomatic, abnormal stress test 

Presenter
Presentation Notes
Calcified plaques on tree volume rendered image on LAD and LCX



 Soft and calcified 
plaque LAD  <50% 

 

 LCX 30% stenosis 

 

 RCA small plaques 
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Presentation Notes
LCX soft plaqueRCA calcified plaque



Examination of Symptomatic patients 



Atypical chest pain 

 Patients with atypical chest pain with low to intermediate risk would benefit 
from a non invasive test with a high negative predictive value. 

 A normal CT angiogram and negative calcium score could avoid invasive 
cardiac catheterization in a substantial % of patients. 

 CT also helpful when other tests are negative or equivocal.  



Typical chest pain 

 CT is not recommended for patients with Acute Coronary Syndrome and 
high risk factors. 

 CT can reveal non cardiac causes of chest pain. 

 The use of CT in evaluation of chest pain in ED is currently being explored. 
The “Triple rule out” to evaluate aortic dissection, PE and acute coronary 
syndrome. Not currently recommended.  



72F borderline ETT. No chest pain 



72F borderline ETT. No chest pain 



64M atypical chest pain, smoker 



LAD 70% stenosis x2 

2nd OM 70% stenosis 

Occluded RCA 

 



Confirmed on ANGIOGRAM  went  onto  CABG 



Confirmed on ANGIOGRAM  went  onto  CABG 



65M chest pain with exercise, +ve fam hx 



Prox LAD 70% + stenosis  



Distal RCA >50% stenosis 



67F angina, HT 



75% distal LMA stenosis 



Confirmed on angiogram, went onto CABG 



71m symptomatic aortic stenosis 



71m symptomatic aortic stenosis 



LMA and LAD 50%, RCA 70% stenosis 



Specialised applications 



 CT can be used to evaluate bypass grafts and stents. 

 Evaluation of patients undergoing valve surgery but unlikely to have 
coronary artery disease.  

 Pre cardiac catheter planning 



57M for redo AVR 

Presenter
Presentation Notes
CT requested to show course of left internal mammary artery graft prior to sternotomy for redo aortic valve replacement





68F aortic valve vegetation  



47M chest pain 
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Presentation Notes
LAD stent with soft & calcified plaque causing a waist on the stent 
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Proximal LCX and RCA stents 



67M LAD aneurysms preop planning 



Vein graft aneurysm 



Pre cardiac cath planning 

 51 M 

 Occluded mid RCA 

 Stents mid LAD and OM1 

 Severe stenosis mid LAD 



Stents LAD/OM1 

Presenter
Presentation Notes
Stents in LAD and 1ST OM



Soft plaque occluding RCA 



Collaterals from the LCX with retrograde filling of PLA 



66M Cardiologists unable to demonstrate RCA at angiography   
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Presentation Notes
Normal coronary arteries on leftAnomalous origin of RCA on right arising from the anterior cusp 



66M Cardiologists unable to demonstrate RCA at angiography   

Presenter
Presentation Notes
Anomalous origin of RCA on left arising from the left cusp Normal origin RCA on right
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Occluded LAD 
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Presentation Notes
Occluded LCX 



Conclusion 

 CT angiography allows visualization of the coronary arteries which 
previously required invasive cardiac catheterization. 

 It should not be directly compared with cardiac cath as it offers different 
information non invasively. It directly identifies early stages of plaque 
formation before it can be seen on cardiac angiography. 

 Patients who have undergone revascularization procedures including 
stenting and bypass can now be imaged non-invasively.   



Advantages Disadvantages 

 Quick and non-invasive 

 3D modality 

 Accurate and unique info  

 Most sensitive test in detection of 
coronary artery disease other than 
IVUS 

 Can see other vessels and structures 
in chest 

 Involves radiation (down to <1msv 
with prospective gating) 

 Difficult in fast or irregular 
heartbeats 

 Requires contrast and beta blockers 

 Can be difficult and occasionally 
impossible to quantify stenosis in 
heavily calcified or small vessels. 
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