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Summary

The purpose of the present study is to develop a useful method for detecting non-invasively the
abnormality of cerebrovascular hemodynamics.

A noninvasive and quantitative blood flow meter was developed. The new system consisted
of an improved ultrasonic Doppler velocimeter and an echotracking system to measure vessel dia-
meter and wall motion which were controlled by a microprocesser.

By this system the absolute values and waveforms of volume flow, velocity and vessel diameter
were obtained instantaneously. The measurable range of the system was 5~105 cm/sec in velocity,
2~15mm in diameter, 5~25 mm in depth, and 0.16~186 ml/sec in volume flow rate. In model
experiment, out put of the developed system gave a good agreement with that of an electromagnetic
flowmeter, and the error ratio of flow value was within 109%.

In clinical use, the system was applied to the carotid artery of both young and elder healthy sub-
jects and also to the patients with cerebrovascular accident. The elder subjects showed a definite
decrease in blood velocity, increase in vessel diameter, decrease in vessel diameter change and con-
sequential decrease in blood volume flow of the carotid artery. In the cases with cerebrovascular ac-
cident, blood volume flow definitely decreased in the carotid artery of the involved side. It has been
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verified that this noninvasive system is quite useful for representing the quantitative circulation para-

meters.

It is expected that the circulation parameters will provide accurate information for the

detection and prophylactic treatment of cerebrovascular disease.
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Fig. 1. Transducer array in the probe.
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Fig. 3. General view of the quantitative flow
measurement system.
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Fig. 2. Block diagram of a newly developed ultrasonic quantitative flow measurement

system (QFM).
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Fig. 4. Probe applied to the body surface to
locate the carotid artery.

[njﬁh{" A — k{*ﬁ AA v F, TEXa)'j”fl [“:

ID o "= Afix—L7V o4 —%1iz?
A o P T RERE P 1L - 0.16~186 ml)
sec, J]'[L?iﬁ‘dﬁ : 5 ~ 105 cm/sec, [fifEg: 2 ~ 15

mm, R 8~25mm TH B.

2. A &

EEROF N b 7e - TiE, SBINRE I L 1T
EATIC 7 e —T &€ ) — 2 L TREHT S
(Fig. 4). 45 v o 21 0fKHE =% —iTid LB

blood velocity ( a )@

Fig. 5. Monitor display.
Top: After verifying the stability of the measuring
waveform, computation is performed by pushbutton.
Bottom: Above is reflected an echo from the vessel
wall and below is the gate pulse. Gate pulse is set
at the reflected pulse echo from the inner vessel wall.
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Fig. 6. Waveforms and numerical values displayed after computation.
From the top to bottom, waveforms of blood flow, blood velocity, change of vessel diameter and
ECG are displayed on the monitor. The names of waveforms on the monitor are indicated on the

display pannel with respective mean values.
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Fig. 9. An example of typical blood flow informations of the carotid artery in each of

the young, middle-aged and old subjects.
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