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ABSTRACT	

 

Atherosclerosis is a disease which has impacted our health like no other in the last half 

century. The detection of this disease range from biomarkers, stress-testing to invasive 

imaging by way of angiography or other intravascular methods. In recent years, 

technological developments in multi-detector computed tomography (MDCT) and 

magnetic resonance imaging (MRI) has allowed us to visualize atherosclerotic plaque non-

invasively. This has great appeal as they carry very little risk in comparison to invasive 

angiography and provide information of plaque composition in addition to stenosis severity. 

 

The identification of plaques which are high-risk or ‘vulnerable’ to subsequent 

complications such as myocardial infarction or stroke would be highly valuable in our 

approach to incremental risk assessment and perhaps future treatment. Certain procedures 

in interventional cardiology such as saphenous vein graft (SVG) intervention and carotid 

stenting carry increased risk of embolic complications compared to coronary stenting. 

Non-invasive imaging could potentially identify certain plaque features which may be 

associated with an increased risk of embolization before embarking on such procedures. 

This thesis examines the utility of MDCT and MRI in atherosclerotic plaque imaging prior 

to SVG interventions and carotid stenting.  

 

Our initial chapter investigates the angiographic parameters associated with embolization 

during SVG intervention. We correlate the amount of debris captured by distal protection 

devices during intervention with angiographic markers and subsequently, with impaired 

blood flow by way of Thrombolysis In Myocardial Infarction (TIMI) frame count.  
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Our next step involved the accuracy and reproducibility of MDCT and MRI in plaque 

quantification in comparison to our reference standard of intravascular ultrasound. We 

measured the luminal, vessel wall and plaque areas, and then calculated the resultant 

plaque volume of SVG lesions for all three modalities. 

 

Having gained an understanding of the accuracy of MDCT and MRI, we investigated the 

relationships of MDCT plaque volume and density with embolic debris captured by distal 

protection device during SVG intervention. We then undertook histological assessment of 

the debris utilizing semi-automated image analysis software. We quantified the various 

plaque components including red blood cells, thrombus, lipid, cholesterol clefts and fibrous 

tissue. Finally, we explored the relationship between the histological findings with plaque 

volume, density and amount of embolization which occurred. 

 

Our last original chapter investigates the utility of multi-weighted MRI to assess carotid 

plaque prior to stenting. We measured plaque volumes and characterized plaques as 

calcific, fibrotic or lipidic according to MRI findings. This information is then correlated to 

the amount of embolic debris captured by the distal protection device used during stenting. 

 

In comparison to invasive imaging modalities like intravascular ultrasound, research into 

plaque characterization by MDCT and MRI is just beginning. Almost all of the current 

studies have been on coronary artery plaques. This thesis breaks new ground by studying 

SVG plaques and demonstrating links between plaque volume, composition and 

embolization during intervention. It builds on our knowledge of these non-invasive 

modalities and help us define their future roles. 
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