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Summary

It is very important for the clinical evaluation of patients with arteriosclerotic disease to know the
degree of arteriosclerosis of the aorta. For this purpose, the authors have developed a noninvasive and
quantitative method to measure the transmission velocity of the pulse wave through the aorta, which is
now widely accepted and utilized clinically as pulse wave velocity (PWV). However, a specially ar-
ranged instrumentation for the simultaneous recording of the heart sound, and carotid and femoral
arterial pulse waves is required to measure PWYV in this method, and also in some instances it is difficult
to measure PWV because of poorly identifiable dicrotic notch on the carotid arterial pulse trace and
second heart sound. Then, a simplified new method to obtain PWV easily without recording the
heart sound has been developed. Both the carotid and femoral arterial pulse waves were recorded
simultaneously in 116 subjects to measure the time lag between the upstroke point of the carotid pulse
trace and that of the femoral, by placing transducers over the left carotid and femoral arteries.

The new PWV was calculated by the formula as follows:

PWV=(D—0.6/)/T, where D is the distance between the upper edge of the sternum and the
recording point of the femoral pulse wave. [is the distance between the upper edge of the sternum
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and the recording point of the carotid pulse wave, and T is the time lag between the two pulse traces.
As PWYV is mainly dependent on minimum blood pressure, the obtained data was corrected by the
new nomogram to get the standardized value at the minimum blood pressure of 80 mmHg.
The correlation between the PWV obtained by the new method and that obtained by previously
reported original method was examined and high correlation efficiency was statistically certified (r=

0.925).

The correlation between the new and the original nomogram was also studied and high correlation

efficiency was statistically certified (r=0.992).

Clinical application of this simplified method for the measurement of PWV and the new nomogram
are supposed to be useful for the quantitative estimation of the arteriosclerotic change of the aorta.
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Fig. 1. Method of registration and calculation
of PWV (pulse wave velocity) of the aorta.

Fig. 2. New method of registration and cal-
culation of PWYV (pulse wave velocity) of the aorta.
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Fig. 3. Nomogram for normalization of PWV
measured to PWV at a given constant pressure
(80 mmHg).
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Fig. 4. New nomogram for normalization of
PWV measured to PWV at a given constant
blood pressure (80 mmHg).
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Fig. 5. Correlation between PWV and PWVn
(at 80 mmHg).
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Fig. 6. Correlation between PWVa and PWVb
(at 80 mmHg).
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Fig. 7. Schematic illustration of the arterial
system (aorta, carotid A and femoral A) for the
calculation of PWVn.
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