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DETECTION OF PARTIAL REGIONAL ISCHEMIA IN ISOLATED BEATING PIG HEARTS BY NEAR-INFRARED SPECTROSCOPIC IMAGING 
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There are currently few reliable imaging methods available to determine intraoperatively whether or not coronary bypass operations have been successful in restoring myocardial perfusion. Near-infrared spectroscopic imaging (NIRI) can fill this niche, capitalizing on the different infrared absorbance spectra of oxygenated and deoxygenated forms of hemoglobin (Hb) and myoglobin (Mb). In this study to detect areas of reduced coronary flow, NIRI maps of deoxy-/oxy- (Hb+Mb) were obtained of the anterior side of beating, blood-perfused pig hearts.

The left anterior descending artery (LAD) was gradually occluded (area at risk, 33±3% of the LV mass) to bring LAD flow to 43±2, 15±3 and 0% of baseline; each step lasting 15 min, followed by 10 min reflow. ECG-gated NIRI images of the heart were obtained using a CCD-array camera with a liquid crystal tunable filter, acquiring absorbance spectra in the range of 650-1050 nm for each of 256x256 pixels (<1 mm2 resolution, 5 min acquisition time). Deoxy-, oxy- and total-(Hb+Mb) concentrations were mapped using a spectral fitting algorithm based on their absorption spectra between 650-890 nm. Decrease in the LAD flow resulted in a gradual increase in the deoxy-(Hb+Mb)/oxy-(Hb + Mb) ratio in the area at risk to 1.27±0.22, 1.61±0.28 and 2.61±0.85 relative to the baseline ratio. Reflow completely restored this ratio to 0.71±0.30. The zone of deoxygenation coincided with the area at risk determined by Evans Blue staining. We conclude that NIRI can localize and grade regional cardiac ischemia in beating hearts, which can be potentially useful in the operating theatre.

