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CAVI vs. pressure and stiffness gradients
in the arterial tree

Hypertension Research (2010) 33, 380; doi:10.1038/hr.2010.4; published online 5 February 2010

The arterial tree has pressure and stiffness
gradients along its longitudinal axis (that is,
lower blood pressure and lower stiffness in
proximal sites). In disease states (that is,
increased arterial stiffness), these gradients
are diminished. Recent clinical studies have
proposed the significances of increased
arterial stiffness and abnormal pressure
wave reflection as markers of cardiovascular
risk.1,2 The plausible underlying mechanisms
of this increased cardiovascular risk are
increased cardiac afterload, impaired coron-
ary blood flow, atherogenesis and/or end-
organ damage.2 Abnormal pressure and
stiffness gradients are considered to have
some causal role in these mechanisms.
Masugata et al.3 reported that the central

blood pressure (CBP) and cardio-ankle vas-
cular index (CAVI) reflect different facets of
cardiovascular pathophysiology. CBP is a reli-
able marker for understanding the pressure
gradient in the arterial tree. On the other
hand, CAVI is calculated using the following
equation: In(Ps/Pd)�2p/deltaP�PWV2;4 this

equation seems to be based on the assump-
tion that the arterial tree is a homogeneous
tube (that is, no pressure gradient and no
stiffness gradient). Therefore, CBP is a marker
of the pathophysiological abnormalities
related to arterial stiffness taking into con-
sideration the significance of abnormal pres-
sure and stiffness gradients as cardiovascular
risk factors. On the contrary, CAVI may be a
marker of the pathophysiological abnormal-
ities related to arterial stiffness without
considering the significance of abnormal
pressure and stiffness gradients.
As Professor Kohara commented, ventri-

cular–arterial coupling is one of the impor-
tant issues related to cardiac structural
and functional abnormalities.5 Therefore, if
data on the heart–ankle pulse wave velocity
(PWV) are available, we propose an addi-
tional analysis to compare the significance of
the relationship of the parameters of cardiac
structure and function with the CBP and
heart-ankle PWV. In contrast to the CAVI,
the heart–ankle PWV does not ignore

the pressure and stiffness gradients in the
arterial tree.
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