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THE HEMODYNAMIC STUDY OF LEFT VENTRICULAR ASSIST DEVICE IN CANINE MODEL
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To understand the interaction between left ventricular assist device (LVAD) and cardiovascular system, Tai-Ta centrifugal impeller pump and canine model were used. Six healthy dogs weighing 12-16 kgs were used for study. After general anesthesia and left posterolateral thoracotomy, the inlet tube of LVAD was inserted thru left atrium into left ventricle (LV) and outflow tube was sutured on descending aorta. Ultrasonic flow meters were attached to aortic arch, pulmonary artery (PA) and outflow tube of LVAD. The femoral arterial blood pressure (ABP) and pump outflow pressure (POP) were measured with HP vital-sign monitoring system and recorded simultaneously with EKG and blood flows using a data acquisition system into PC. Since the time sequences of EKG, pressure, and flow waveforms were carefully calibrated and validated, the hemodynamic actions of LVAD to cardiovascular system could be observed in details. LV pressure started at EKG R point and ended at P point. ABP and POP were quite similar to each other. Aorta flow and PA flow started at EKG S point and ended at the middle of T-P wave. Pump flow was initiated by the opening of mitral valve, went up with systolic ejection and went down with diastolic filling. Due to the action of systemic systole and diastole, the outflow of LVAD appeared to be pulsatile even though the impeller pump was operated continuously. Since the pulsatile nature of outflow matchs with cardiac cycle, the centrifugal impeller pump can be used as a good assist device when cardiac function is incomplete.
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