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Study of off-pump heart surgery by measurement of myocardial
tissue oxygen saturation using near-infrared spectroscopy
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Research Abstract

During off-pump beating heart surgery, myocardial injury due to normothermic myocardial ischemia is concerned. The present study was performed
to examine the effect of transient myocardial ischemia in an experimental model of coronary artery occlusion. In dogs, myocardial tissue oxygen
saturation and hemoglobin plus myoglobin concentration were measured using near-infrared spectroscopy. Left ventricular function was measured by
a conductance catheter and a tip-transducer in the left ventricle. Left ventricular function was assessed by left ventricular pressure-volume loops.
Dogs were divided into two groups. In group 1, the left anterior descending coronary artery was occluded for 30 minutes and then was reperfused
for 3 hours. In group 2, dogs received ischemic preconditioning by 3 episodes of 5-minute ischemia and subsequent 5-minute reperfusion and then
received a 30-minute iechemia and 3-hour reperfusion. Myocardial tissue oxygen saturation was decreased by coronary occlusion and was increased
by reperfusion. In group 2, myocardial tissue oxygen saturation was increased at the second and third reperfusion than that at the first reperfusion.
Myocardial tissue oxygen saturation during 30-minute ischemia was increased than that at the first coronary occlusion. This phenomenon was
recognized as so-called ischemic preconditioning. During 30-minute ischemia, left ventricular end-systolic and end-diastolic volumes were increased
and stroke work was decreased. During 3-hour reperfusion, those parameters of the ventricular function were restored quickly in group 2 compared
with group 1. Maximal systolic elastance of the left ventricle at 3-hour reperfusion was higher in group 2 than group 1.

Measurement of myocardial oxygen saturation enable us to assess myocardial oxygen metabolism at coronary occlusion. The effect of ischemia
preconditioning by transient myocardial ischemia and reperfusion was determined using near-infrared spectroscopy and left ventricular function.
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