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Under continuous-flow left ventricular assist device (CF-LVAD) support, the

ventricular volume change and cardiac cycle between the left ventricle (LV) and right ventricle (RV)
become dyssynchronous due to the shortening of the LV systole.The purpose of this study was to
quantify interventricular dyssynchrony based on different CF-LVAD support conditions and assess its
relationship with LV unloading. We implanted a centrifugal LVAD under general anesthesia to goats
with normal hearts. We inserted the conductance catheters into LV and RV to assess the volume
signal simultaneously. We defined the dyssynchronous (DYS)status as the sign of the LV volume-change
opposite to that of RV volume-change. DYS was quantified and also found to be associated with the
degree of LV unloading. These findings may be useful for understanding interventricular interactions
and physiology during CF-LVAD support. Influences on the right ventricular function and heart
failure models warrant further study.
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LVSV ratio = (LVSV in each bypass rate)/(LVSV with LVAD clamp) x 100.
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Hemodynamic parameters Pre-LVAD LVAD clamp LVAD 50% bypass LVAD 75% bypass LVAD 100% bypass
implantation
Heart rate (bpm) 94.4+104 92.9+26.4 95.3+24.4 96.6+21.6 95.7+19.7
Mean AoP (mmHg) 78.5+13.8 61.7+17.5 63.8+10.2 66.8+11.4 66.6+13.3
Pump flow (I/min) 0 0 1.51+0.55 2.46+0.70%* 3.20+0.93%*
Total systemic flow (I/min) 3.88+1.52 3.03+0.97 3.05+0.93 3.11+0.99 3.18+0.91
Mean LVP (mmHg) 44.2+8.20 345+10.5 27.3+6.56* 26.2+8.03* 22.0+10.8*
Bypass rate (%) 0 0 49.8+6.87 75.3 +£5.20%* 100.6 +10.3%*
DYS (%) 5.57+1.59 8.70+2.38 8.63+2.76 15.1+£5.13 25.5+8.02*
Rotational speed (rpm) 0 0 1473 +256 1680 +246** 2023 +404**
Stroke work (mmHg+ml) 2097 +582 1799 +840 1630+711 1525+733 906 +782*
Stroke volume (ml) 21.9+9.64 24.8+8.53 15.6+8.52 157+7.18 14.1+7.84
LVEDV (ml) 109+15.1 105+8.81 97.1+123 94.9+13.9 87.2+13.5
LVESV (ml) 87.0+9.81 80.5+20.4 81.5+12.1 792122 73.1+9.85
LVEDP (mmHg) 7.06+2.62 11242.19 7.28+2.76 6.15+2.81 4.03+2.72
LVESP (mmHg) 88.6+13.5 130127 72.6+9.73 72.5+10.8 62.6+15.5*
RVEDV (ml) 82.8+15.1 86.9+8.81 84.7+123 8434139 84.5+13.5
RVESV (ml) 61.7+9.81 64.9+10.4 63.2+12.1 67.3+12.2 65.0+9.85
RVEDP (mmHg) 6.81+2.62 5.03+3.59 4.47+2.94 4.724+2.73 3.89+2.78
RVESP (mmHg) 30.9+9.06 30.2+8.79 2.94+8.57 31.0+8.73 32.6+9.57

*p <0.05 if compared with pre-LVAD implantation values, **p <0.05 if compared with 50% bypass LVAD support values
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