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Non-invasive estimation
of aortic flow by local
electrical impedance
changes
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Summary

Aortic flow velocity was measured by catheter-tip flow transducer in 25 patients who underwent
left cardiac catheterization for non-invasive estimates by the impedance method. Disk electrodes
were attached to the skin at the levels of the second thoracic vertebra in the posterior median line and
the Vj lead position for electrocardiography. Alternating current, 350 micro-amperes, 50 KHz constant,
was applied to the outer electrode, and impedance changes were detected via the inner electrode. The e
wave, or height of the first derivative dz/dt wave of the electrical impedance was lower in cases of old
myocardial infarction and higher in cases of aortic valve regurgitation, as compared with the values of
the healthy control group. The time lag between the start of the upward deflection and the peak value
of the dz/dt wave coincided with that of the aortic flow curve as measured at the aortic arch and de-
scending aorta. These time lags were about 20 to 30 msec as compared with the ascending aortic flow
curve, and were —20 to —30 msec as compared with the abdominal aortic flow curve. There was a
close correlation between the maximum flow velocity measured at the aortic arch and the height of
the e waves. The regression equation was: Y=0.21X—1.53, r=0.88, p<0.01.

These data suggest that the first derivative of electrical impedance change as obtained by the disk
electrode method reflects aortic flow at the arch and descending aorta.
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Fig. 1. Disk electrode position (nine points) for
the preliminary examination to decide the best
2 points lead.

Electrical impedance between 2 points is measured
in 36 combinations, each with two leads.

LLT, UTFoMH%1T- 72 (Fig. 2).
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Fig. 2. A-lead position and schematic representation of the disk electrode.
Disk electrodes are attached at the level of the second thoracic vertebra in the posterior median

line and at the Vg lead for ECG.
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Fig. 3. Simultaneous recordings of the ECG, impedance changes (4Z) and the first deriv-

atives of 4Z (dz/dt).

AR =aortic regurgitation; OMI=o0ld myocradial infarction.
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Fig. 4. Height of e wave (e-amplitude) in aortic
regurgitation, arterial disease and in normal
subjects.

The e wave is significantly higher in the AR group
and lower in the arterial disease group.
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Fig. 5. Simultaneous recording of ECG, aortic pressure, aortic flow velocity and dz/dt
in a case of old myocardial infarction (36-year-old male).
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Fig. 6. Simultaneous recording of ECG, aortic pressure, aortic flow velocity and dz/dt
in a case of aortitis (39-year-old male).

Each peak in the dz/dt wave coincides with the aortic flow curve peak.
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Fig. 7. Simultaneous recording of ECG, aortic pressure, aortic flow and dz/dt in different
aortic segments.

The time lag between the start of the upward deflection and the peak value of the dz/dt wave co-
incides with those of the aortic flow curve measured at the arch and descending aorta. These

time lags are about 20 to 30 msec as compared with the ascending aortic flow curve, and are earlier
compared with the abdominal aortic flow curve.
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Fig. 8. Correlation between the peak aortic
flow velocity and the amplitude of the e wave.
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