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COMPARISON OF COMPUTED TOMOGRAPHY DERIVED FRACTIONAL FLOW RESERVE TO INVASIVE FRACTIONAL FLOW RESERVE IN DIAGNOSIS OF FUNCTIONAL CORONARY STENOSIS
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Coronary computed tomography angiography (CCTA) is a non-invasive imaging test to evaluate the burden of coronary artery disease (CAD) and has a high diagnostic accuracy in excluding obstructive CAD in low to intermediate risk patients. However, this test does not determine the functional significance of the lesions identified and remains a fundamental weakness of this test. Less than half of the obstructive lesions identified by CCTA have functional ischemia upon evaluation by invasive coronary angiography (ICA). This therefore may lead to unnecessary ICA and or percutaneous coronary intervention (PCI) in lesions that may not be functionally significant.
More recent studies have demonstrated that fractional flow reserve (FFR) is estimable from the CCTA study using novel iteration techniques and can determine the functional significance of coronary stenotic lesions. The CT guided FFR (CTFFR) approach utilizes application of computational fluid dynamics to CCTA images to determine the functional severity of the lesions. CTFFR estimates virtual hyperemia across a lesion by using computational flow modeling without the need for vasodilator agents.  Several studies have reported feasibility and diagnostic performance of CTFFR. A meta-analysis to compare the diagnostic performance of CTFFR in comparison to the gold standard FFR observed that the CTFFR performed very well compared to the FFR in diagnosing functional significance of coronary stenosis and more importantly affords a very high negative predictive value. However, the studies did not report outcomes data and therefore it is unclear now if CTFFR strategy can be used to decide about deferred versus immediate revascularization. But it is clear from the results of analysis that CTFFR offers more information than the traditional CCTA alone.
