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Aortic reflected waves: The importance of wave separation analysis in cardiovascular risk prediction
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Although pulse pressure (PP) is a well-recognized predictor of cardiovascular outcomes beyond steady-state pressures, aortic 
PP may be markedly lower than brachial PP. There is increasing evidence that aortic PP associates with cardiovascular 

damage independent of brachial PP, but an explanation for this finding is a topic of continuous debate. Although aortic 
reflected (backward) waves contribute numerically less than forward (incident) waves to aortic PP, there is increasing evidence 
that backward waves largely determine the brachial BP-independent relations between aortic PP and cardiovascular damage. 
Furthermore, the impact of backward waves on aortic PP and cardiovascular end-organ changes cannot be accurately determined 
by augmented pressures (or augmentation index) obtained from simple pulse wave analysis. Rather current evidence suggests 
that aortic backward wave amplitudes should be acquired from wave separation analysis in order to accurately identify the 
impact of backward waves on aortic PP and cardiovascular end-organ changes. In this regard, large cross-sectional studies, 
outcome-based studies and intervention studies all point to a need for wave separation analysis as being superior to simple 
pulse wave analysis (augmented pressures or augmentation index) when identifying the impact of backward waves and the 
timing of the forward wave on aortic PP and end-organ changes. Although wave separation analysis is ideally derived from 
simultaneous aortic pressures and velocity measurements, simple, quick, easy to use, and valid non-invasive approaches to 
obtaining backward wave pressures are presently available for clinical use. This opens the possibilities of risk predicting and 
modifying antihypertensive therapy based on backward wave pressures.
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