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12 3.5 11.2 0.32 0.42 13 4.0 3.8
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A new non-invasive method for cardiac output measurement
by combining an ultrasonic Doppler method
to an ultrasonic echocardiography
Atsuo OHYA
Second Department of Surgery, Okayama University Medical School
(Director : Prof. S. Teramoto)

It is a well-known fact that knowing cardiac output and blood flow volume in a certain
region of the body is of importance not only in clinical practice but also in physiology. Fur-
thermore, it would be ideal if they were measured, simply, non-invasively and repeatedly
without torture to patients. The ultrasonic Doppler method has been believed to be suitable
and modified for this purpose. However, critical shortcoming in this method is that this
method lacks quantitative determination because sectional area of the vessels is unknown. This
study was to develop a new non-invasive method of determining blood flow volume by com-
bining echocardiography to Doppler method. Echocardiography is able to determine the
diameter of the vessels and Doppler method simultaneously determines blood flow velocity
in it. Then, blood flow volume becomes obtainable.

This study of applying Doppler and echocardiographic probes in a short interval showed
a good correlation of blood flow volume obtained with this method to that obtained with
electromagnetic method. It was also found that cardiac output was obtainable by measuring
the blood flow volume of the common carotid artery with the method. Correlation coefficient
(r) between the diameter obtained by echocardiography and that measured with a ruler was
0.99 with a regression equation of y = 0.89x + 0.22 (p <0.001). r between blood flow volume
obtained with this method and that measured by electromagnetic probe was 0.96 with y
= 0.92x — 0.03 (p<0.001). Estimation of cardiac output from the blood flow volume of the
left common carotid artery, which was determined with this method, was accurate with r
= 0.90 (y = 37.0x + 18.9, p <0.001). With these data, it was concluded that this new method,
namely, a combination of Doppler method and echocardiography, was accurate enough to
clinical use to determine regional blood flow volume and it was also available to estimate
cardiac output from the blood flow volume of the left common carotid artery. Moreover, this
new method is measurable repeatedly without invasion and torture to patients with simple
technique.



