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FUTURE OF DECISION SUPPORT FOR CORONARY INTERVENTIONS BASED ON MULTISCALE BIOPHYSICAL MODELS 
J.A. Spaan, J. van den Wijngaard, P. van Horssen, J. Baan, J.J. Piek, M. Siebes
Academic Medical Center, Amsterdam, The Netherlands 
Objective: to construct a biophysical model allowing for integration of functional information obtained by different modalities like MRI, PET and epicardial pressure and flow-velocity signals in order to better support clinical decision making for coronary interventions. 
Background: Present physiological indices applied for decision making provide conflicting support in up to 30% of cases. These indices are based on time averages of epicardial measurements while subendocardium is most vulnerable for ischemia. Moreover, coronary flow velocity and pressure are highly pulsatile reflecting the forces compressing intramural vessels and which is responsible for the higher subendocardial vulnerability.
Methods: An imaging cryomicrotome has been built allowing three dimensional, 3D, reconstruction of the distribution of 5 different fluorescently labeled tracers in tissue. Coronary arteries are filled by fluorescently labeled plastic allow for reconstruction of the intramural coronary arterial tree, including collaterals. Fluorescently labeled microspheres are injected under specific conditions when the heart is still functioning and allow the detection of flow distribution in relation to anatomy. 
Results: Stunning 3D images of the coronary vasculature have been obtained, including pathology like hypertrophic cardiomyopathy and processed into movies. The intramural vascular tree was segmented allowing for the quantification of branching structure and application of fluid dynamic equations (one dimensional) predicting perfusion distribution.
Conclusion: The multiscale (integrating small arterioles with large vessels) model allows for prediction of subendocardial perfusion, bridges observations obtained with different modalities and will outperform present physiological indices based on oversimplified models of the coronary circulation.Work described forms part of NHS, EuHeart and VPH

