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FAILING FONTAN CIRCULATION SHEEP MODEL AND UTILIZATION OF AXIAL FLOW PUMP - PRELIMINARY EXPERIMENTS
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Objectives:  The Fontan procedure, although widely used as end-stage palliation, is associated with a significant incidence of late congestive heart failure and associated hepatic failure with poor prognosis.  Elevation of inferior vena cava (IVC) pressure is a key pathophysiologic factor.  An axial flow blood pump, similar to those recently introduced for left ventricular assistance, implanted into the IVC, could decrease IVC pressure and alleviate failure symptoms.  There is, however, no established animal model mimicking a failing Fontan circulation to test this application.  Methods A: In 6 lambs (15-20 kg), an anastomosis of the IVC to the right pulmonary artery (RPA) was created.  This leaves the animal with the complete lower body venous flow passively draining into the right lung.   Results A:  In 5 animals, the procedure was technically achieved, however all lambs died within 16 hours postoperatively with hypotension, large pleural effusions, and ascites.  IVC pressures ranged from 16-20 mmHg.  Methods B:  In a cadaver sheep (22 kg), we implanted an axial flow pump (Hemopump) into the IVC.  Venous return was provided by a constant pressure reservoir.  Results B:  Using this mock circulation, pump flows of up to 1.75 l/min and IVC pressures between 0-5 mmHg were obtained, depending on pump speed and inflow pressure.   Conclusions:  The IVC-RPA anastomosis can serve as a model for a failing Fontan circulation.  It can be used to test the application of axial flow pumps for this indication.  In vivo experiments are now underway to study the feasibility of this type of mechanical support.
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