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IN-VIVO RISK STRATIFICATION OF INDIVIDUAL CORONARY ARTERY PLAQUES: EVOLVING PARADIGM FOR PREEMPTIVE MANAGEMENT OF PATIENTS WITH CAD 
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Atherosclerosis is a systemic disease with focal manifestations. Each coronary lesion progresses in an independent manner, indicating that local vascular factors play a major role responsible for the behavior of individual plaques. The endothelium is in a unique position to respond to the extremely dynamic forces acting on the vessel wall because of the complex 3D geometry associated with the natural curvature of the artery and the presence of upstream focal atherosclerotic obstructions. The natural history of individual plaques is very heterogeneous over time. Local low endothelial shear stress (ESS) leads to creation of an early plaque; the arterial wall remodeling response likely determines if that plaque will progress due to ongoing local low ESS, or will become quiescent. If the plaque remains in an area of local low ESS then it will likely develop phenotypic manifestations of more advanced atherosclerosis including more lipid accumulation and intense inflammation. Ongoing inflammation exacerbates plaque instability and increases the likelihood of plaque disruption leading to either an acute coronary syndrome or intraplaque hemorrhage leading to plaque enlargement and abrupt luminal encroachment. High ESS may also contribute to plaque disruption. 
In-vivo imaging methodologies now exist to characterize the local ESS patterns, the plaque morphology, and the arterial remodeling response. Only about 5% of high-risk plaques actually progress to cause a new cardiac event. Large plaque burden and local low ESS each have an independent positive predictive value (PPV) of 20% to predict new events, but the combination of both predictors has a PPV >40%. Detection of local inflammation or large lipid pool may further enhance prediction of high-risk plaques likely to cause a new event. 
Accurate identification of early stages of high-risk coronary lesions may allow for preemptive strategies to treat such high-risk plaques and prevent new cardiac events

