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Purpose: While coronary computed tomography angiography (CCTA) has a high negative predictive value using invasive coronary angiography (ICA) as reference standard, current methods that rely on coronary artery morphology alone have lower specificity for predicting either anatomic or functional significance of coronary lesions. The purpose is to describe the use of CT contrast enhancement patterns and its relationship to blood flow in the coronary arteries. Metrics derived from these methods are currently in translation for use in conjunction with traditional CCTA interpretation.
Methods: CCTA contrast opacification is described with its relation to blood flow using a simple model that is derived from CT images. Differences between 320-detector row coronary CT images acquired with temporal uniformity and other methods are described. To date, two types of parameters have been developed to quantify the contrast opacification and test it as a tool to assess the hemodynamics of coronary artery lesion. Results: The two types of parameters, contrast opacification differences and contrast opacification gradients, have been studied by independent laboratories. The transluminal attenuation gradient (TAG) was described after the contrast opacification gradient and is nearly equivalent to the contrast opacification gradient. The gradient is defined as the linear regression coefficient of intracoronary contrast attenuation measured in Hounsfield units versus axial distance. A simplified theory of first-pass lumen blood flow in the aorta supports both of these strategies as a method to enhance the specificity of CCTA to detect a lesion that is hemodynamically significant. Data from different CT platforms will be reviewed for each of the parameters.
Conclusion: Coronary CT contrast opacification is related to coronary blood flow. At present, the gradient of the contrast opacification along the coronary artery can be used to extract this information, and future work will focus on enhancement to these methods to increase the specificity of CCTA.

