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Fig. 1 Electrical model of an arterial segment.
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Table 1 Relations between a circulatory unit and an electrical unit.

Circulatory quantity

Circular unit

Electrical unit

Blood pressure P 1 mmHg \Y
Blood flow Q 1ml/s A
Circulatory resistance R 1 mmHg/ (ml/s) Q
Circulatory inductance L 1 mmHg * s?/ml H
Circulatory capacitance C 1 ml/mmHg F
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Fig. 2 Calculated waveform of 5 segments mode with stenosis.
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Fig. 3 Calculated pressure waveforms at the
input and output of the segment 3.
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Fig. 4 128 segment model of a human systemic
arterial tree (modified from Avolio).
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Fig. 5 Calculated pressure waveforms before and
after segment 109.
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Fig. 7 A measurement pressure waveforms for a
stenosis point at left brachial and ankle
artery.
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Fig. 8 Calculated results at left brachial and
ankle artery.
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ABSTRACT

Estimation of the Arterial Stenosis by
Means of Blood Pressure Waveform

Yuji MURAHARA, Katsuyuki SAKAMOTO,
Hiroshi KANAI and Takayuki ARAI

Department of E & E Engineering,
Sophia University
*Department of Biomedical Engineering,
Kitasato University

The blood pressure wave propagates to periph-
eral artery from heart through systemic circulatory
system. In an uniform blood vessel, the pressure
wave propagates along the vessel without any
distortion. In a systemic circulatory system, the
pressure wave changes their shape along the blood
vessels due to reflection of the pressure wave at the
boundary of blood vessels. The reflection is usually
not so big in normal circulatory system, however, if

there is a stenosis in an artery, big reflection occurs
at the stenosis, because the energy of forward
propagation wave is partially returned backward,
and the energy of pressure wave in the peripheral
vessels decreases by a stenosis. Arterial stenosis
has been mainly measured by the change of average
or maximum blood pressure for long time.

The average or maximum blood pressure does
not seriously decrease by a stenosis because the
pressure drop at the stenosis mainly depends on
viscous resistance of flow.

We simulated the blood pressure wave propaga-
tion, using a blood vessel model. In the simulation,
we recognize that the blood pressure waveform
does not change the average values, between
before-stenosis and after-stenosis. But amplitude of
waveform, change according as the degree of
stenosis. We consider that this method offer us
useful information about a state of blood vessel.
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