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RECRUITMENT OF MYOCARDIAL VASCULAR UNITS FOLLOWING PTCA (Invited Lecture)
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Objectives: to investigate the effect of distal coronary pressure on the amount of perfused myocardium in the clinical model of coronary stenosis and PTCA.  Background: in absence of collaterals, coronary stenosis produces a pressure drop in the microcirculation. This contrasts with the need for a constant capillary pressure to guarantee the physiological blood-tissue exchanges. To maintain capillary pressure in a physiological range a derecruitment of vascular units may occur, maintaining pressure in the vascular units perfused. Methods: in order to measure the amount of perfused volume we simultaneously measured flow entering the stenotic vessel (CBF=ml/min, by Doppler catheter and quantitative angiography), and flow per ml of myocardium downstream the stenosis (MBF=ml/min/ml of tissue,  by  stochastic analysis of radioactive Xenon wash-out curves). Perfused tissue was calculated as CBF/MBF. Distal coronary pressure was assessed by pressure wire and heterogeneity of perfusion by bi-exponential analysis of Xenon curves. Nine patients with single left vessel disease and normal ventricular function were studied in a single session, before and after successful PTCA and stenting. Results: distal coronary pressure during balloon occlusion was 19 ± 7 mmHg. PTCA increased coronary flow reserve (assessed by i.c. adenosine) from 1.5 ± 0.2 to 2.3 ± 0.8 (p<0.01) and distal coronary pressure from 64 ± 9 to 100 ± 10 at rest, and from 54 ± 10 to 99 ± 9 mmHg during adenosine. Perfused volume at rest increased from 23 ± 18 to 56 ± 30 ml. A strict correlation was found between the increase in distal coronary pressure after PTCA and the increase in perfused volume. Flow heterogeneity (relative size of high flow vs low flow compartment) significantly decreased following PTCA. Conclusions: PTCA expands the volume of perfused myocardium and decreases heterogeneity of perfusion, according to the increase in distal coronary pressure.
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