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Detection of myocardial ischemia using surface microdialysis on the beating heart in an open chest porcine model
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Objectives

Microdialysis technique (MD) allows continuous local collection of molecules, e.g. glucose and lactate. The aim of the study was comparison of substance concentrations in dialysate from probes placed on the surface of the heart and in the myocardium. 

Methods 

In anaesthetized thoracotomized pigs a tape snare was placed around the proximal part of anterior left descending artery (LAD). MD probe was placed in the myocardium supplied by the snared LAD branch. A second MD probe was placed on the epicardial surface in the same area as the myocardial probe. MD probes were perfused with a flow rate of 2 µL/min, and samples were collected at 10 min intervals throughout the protocol time of 260 minutes. Lactate, glucose, and glycerol were analyzed from 19 pigs. The animals were randomized to either of two different protocols. Protocol 1 implied 60 min of equilibration, 150 min period without any intervention (baseline) preceding 50 min of ischemia. Protocol 2 implied 60 min of equilibration, 30 min of baseline preceding four short ischemic periods of 10 min and 20 min of reperfusion, before the 50 min of ischemia.

Results 

No statistical differences in relative changes of glucose, lactate and glycerol during baseline, ischemia and reperfusion regardless of protocol were observed. The principal pattern of outcomes for the respective substances is illustrated by the course of lactate.
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The figure shows relative changes in lactate levels from baseline (time 0), based on data from the myocardial probe (open squares) and the surface probe (filled triangles). 

Conclusion

Relative levels of glucose, lactate and glycerol in dialysate from probes on heart surface were in excellent concordance with levels in dialysate from myocardial probes. Application of probes on an organ surface implies elimination of risks inherent to their intraparenchymatous placement. Surface sampling is a new thrilling application of the MD technique, arising the question whether it is applicable on other organs.

