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INTRACORONARY PRESSURE AND FLOW VELOCITY: MECHANISTIC INSIGHT FROM LOOKING BEYOND MEANS
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Background: Although coronary hemodynamic waveforms are strongly influenced by microcirculatory vasodilation and stenosis presence, clinical assessment of coronary artery disease and microvascular function is traditionally limited to beat-averaged hemodynamic parameters. 

Methods: Intracoronary pressure and Doppler velocity were simultaneously measured using a dual-sensor guidewire in patients undergoing percutaneous coronary intervention (PCI). Novel indices for the energy of pressure and velocity pulsations and the pulsatile component of stenosis resistance (PRI) were calculated.  Backward traveling waves arising from the microcirculation during cardiac contraction and relaxation were studied with wave intensity analysis.

Results: PRI at baseline correlated strongly with the beat-averaged hyperemic stenosis resistance, a clinically validated predictor of reversible ischemia. The use of PRI may thus obviate the need for pharmacologically induced microvascular vasodilation, a recognized source of variability in the clinical assessment of functional stenosis severity. PRI is also insensitive to pressure sensor-related drift, a common problem in clinical measurements conducted with sensor-equipped guidewires.The energy of backward traveling waves in epicardial vessels was markedly augmented by vasodilation of the downstream microcirculation and further intensified after PCI, together with a concomitant decrease in beat-averaged hyperemic microvascular resistance. This finding agrees with the notion of a pressure-dependent hyperemic coronary microvascular resistance in humans, a concept corroborated by earlier animal experiments. 

Conclusion: Information on the condition of coronary vessels and cardiac-coronary interaction can be extracted from the dynamic characteristics of coronary blood flow and pressure. Analysis of pulsatile phenomena in coronary hemodynamic signals is expected to ultimately support quantification of microvascular dysfunction in humans.

