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[Abstract] Objective To evaluate quantitatively the left ventricular vortex changes characteristic in normal
adults using vector flow mapping ( VFM). Methods Fifty normal adults were examined by ALOKA a-10
ultrasonic diagnostic system. The color Doppler loops in apical three—and four—chamber view were Recorded and
then analyzed off-line by VFM software version 5.0 in DAS—RSI system. The evolutions of left ventricular vortex
within each phase of the cardiac cycle, and 2D velocity distribution, stream line, vorticity line, vorticity,
circulation, energy loss and wall shear siress were observed. Results Left ventricular vortex showed regular
changes within the cardiac cycle. The vortex mostly lasted during the isovolumic contraction interval. The
transverse diameter ( Dx) , longitudinal diameter (Dy) and the maximum speed (Vmax) of the edge were
significantly different in some cardiac cycles (P <0.05). Circulation reflect the direction and the intensity of
rotation of the local vortex, namely the total vorticity, circulation increase when the flow rate increases, circulation
value also depends on the size of the specified closed—curve. At the site of large changes in vorticity is accompanied
by greater energy loss, and the energy loss of laminar flow is smaller. Wall shear stress is directly proportional to the
velocity gradient on the orthogonal direction, and the wall shear stress of red—color ventricular segment is higher than

that of the blue—color segment. Conclusion The VFM technology can be used to observe the change rules of left
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ventricular vortex, and may serve as a novel approach to quantitatively evaluate the flow state.
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Fig. 1 Comparison of vorticity and worticity line of left ventricular vortex in different cardiac cycles
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Fig. 2 Comparison of wall shear stress of left ventricular vortex in different cardiac cycles
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