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Objectives: We have previously reported the first successful adaptation of a renal replacement therapy (RRT) platform to provide extracorporeal venovenous membrane oxygenation (VV ECMO). This study was intended to develop an animal model to study feasibility of delivering VVECMO using RRT platform. Methods: Animals were handled according to Animal Care Committee guidelines at the University of Manitoba and Canadian Council on Animal Care. Six domestic swine (2.4-9 kg) were anesthetized by mask inhalation with 3-5% isoflurane with oxygen and surgical depth of anesthesia was maintained with 1-3% isoflurane. All animals were mechanically ventilated. Continuous electrocardiogram, pulse oximetry, invasive arterial pressure and core temperature was monitored. The femoral vessels and external jugular vein were isolated by surgical cutdown. The largest (7-12 French) double lumen cannula was placed in the femoral and external jugular veins. A Prismaflex continuous RRT platform with an ST-100 filter was used in CVVHDF mode. A  Lilliput 902-D hollow fiber oxygenator was spliced in the return of the circuit pre-air detection filter in conjunction with a Bio-Medicus heat exchanger. The circuit was primed with Prismasol-4 and then blood primed and was normalized against dialysate. Access was through the external jugular vein and the blood was returned via the femoral vein. The pre-blood pump rate was 400/min. All animals received 300 U/kg of heparin sulphate for anticoagulation and activated clotting time was maintained between 180-220 seconds. Sweep flow through the oxygenator was 1 lit/min at 100% FiO2. Hypoxemic respiratory failure was induced by reduction in minute ventilation and decreasing FiO2 to 10% and documented by arterial blood gas. Flow was initiated at 50 mL/min increased in 50 mL/min increments to maximum flow of 450 ml/min or until a limiting access/filter/return line pressures were reached. Blood gas analysis was performed from the access line, post oxygenator and from animal arterial line. Results: The first three animals were successfully placed on support and helped identify and correct several technical problems/limitations. Data from the next 3 animals is reported as mean+/-SD; the partial pressure of oxygen and carbon-dioxide in mmHg. They weighed 3.57(1.69) kg. The pO2 was 28(3.79) and pCO2 56(18.5) prior to being placed on support. At a flow of 67(19.37) ml/kg/min there was increase in pO2 to 40(3.1), oxygen saturation to 78(5.13)% and drop in pCO2 to 31(8.02); at a flow of 105(42.24) ml/kg/min there was increase in pO2 to 55(11.14), oxygen saturation to 93(1.53)% and drop in pCO2 to 22(3.0). There was minimal recirculation. Conclusions: RRT platform can be adapted to provide VV-ECMO. As expected CO2 removal is very efficient, improvement in oxygenation is clinically relevant. This animal model will allow further research to adapt and further refine RRT platforms and circuits for this modification. 
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