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Relationship between Aortic-to-radial Artery Pressure Gradient and Artery Wall Elasticity Gradient

Haruo Fukuyama* , Masahiro Kanazawa*, Yoshio Kinefuchi*
Masaaki Miura*, Mamoru Takiguchi*

*Department of Anesthesiology, Tokai University School of Medicine, Kanagawa, Japan

In a previous study we demonstrated that the arterial
wall loses elasticity and becomes stiffer along its
course from the aorta down to the radial artery and
this, under normal circumstances, is responsible for
the gradual increase in the height of the pulse wave.
We also provided an explanation of the reversed
pressure gradient between the aorta and the radial
artery often observed after cardiopulmonary bypass on
the basis of profound changes in the distribution of
elasticity, now peripheral arteries becoming more
distensible. Now we present results of a series of
experiments on a vascular model which seem to
reinforce this line of reasoning. The model consists of
three segments of tubes with elasticity of 10 (soft), 35
(medium) and 50 (stiff) shores respectively, and these
were connected in (A) an ascending (from soft to stiff)
and (B) a descending (from stiff to soft) orders

Freqwuency characteristics of the system responding

to inputs from a sinusoidal pressure generator were
compared between these two connecting patterns. The
chatacteristics obtained by (A) pattern was found to
have a higher resonant frequency and larger resonant
magnitude than those by (B). These two frequency
characteristics were transplanted on a computer and
reproduced using a software simulator. A pressure
waveform derived from the aorta was applied to the
simulator, resulting in 1.2 times increase of pressure in
the case of A, and in 0.9 times decrease of pressure in
the case of B. The former corresponds to a peaking
phenomenon and the latter a pressure gradient after
CPB. These results indicate that changes in the
elasticity gradient brought about changes of the
frequency characteristics, thereby reversing the pres-
sure distribution. Accordingly, it is possible that the
arterial elasticity gradient attributeus the aortic-to-
radial artery pressure gradient.

Key words : Pressure gradient, Vascular model, Arterial wall elasticity, Frequency characteristics,

Computer simulation

(Circ Cont 21 : 175~180, 2000)
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