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Does carotid-ankle vascular index reflect proper
vascular distensibility in hemodialysis patients?
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Cardiovascular disease (CVD) accounts
for more than 50% of deaths among

patients with end-stage renal disease
(ESRD).1,2 Arterial stiffness is increased in
ESRD patients, in part because of the
advanced atherosclerosis that occurs during
aging.3 Arterial stiffness assessed by pulse
wave velocity (PWV) has been established
for nearly 10 years as an independent prog-
nostic factor for CVD and as all-cause
mortality in patients with ESRD,4,5 essential
hypertension or type 2 diabetes, and in
elderly individuals.6–8

Compared with aortic PWV, which is
evaluated by carotid-femoral PWV or heart-
femoral PWV, brachial-ankle PWV (baPWV)
can be more easily measured as an indicator
of arterial stiffness without special techn-
ical procedures. Moreover, Yamashina et al.9

demonstrated that baPWV has considerably
high validity and reproducibility and corre-
lates well with aortic PWV, which can be
obtained using a catheter-tip manometer.
Therefore, baPWV has been widely utilized
to screen vascular damage, even though it is
not without its own drawbacks. The baPWV
measurement ranges from an optimal point
of the descending aorta to the ankle, meaning
that the PWV of the arterial muscular layer
is the main component of measurement.
However, it may be difficult to avoid the
effects of the upper limb muscular artery on
the measured values. In contrast, baPWV
can also be influenced by several other
factors, including blood pressure (BP)
and autonomic nerve function.10,11 Thus,

baPWV measurement values may vary in the
same person according to oscillations
in BP.

Recently, the carotid-ankle vascular index
(CAVI) has been developed in Japan as a new
arterial distensibility index. This index, which
is adjusted for BP on the basis of the stiffness
parameter b, can be obtained using VaSera
(Fukuda Denshi Co. Ltd, Tokyo, Japan), and
it has been reported to have high measure-
ment reproducibility.12–14 CAVI has been
proposed to be independent of BP and to
offer a proper measurement of vascular stiff-
ness. Several papers have reported that there
is no significant association between CAVI
and BP, or at most, a very weak relation if one
exists.14–16 This fact has also been confirmed
in patients with ESRD who were treated with
hemodialysis (HD).12,13 In an article appear-
ing in this issue, Ueyama et al.17 provide a
detailed description of CAVI measurements
in HD patients, and they demonstrate that
CAVI is increased in HD patients compared
with age- and gender-matched controls. In
contrast to earlier reports, they show that the
correlations between CAVI and other clinical
variables, such as age, systolic BP and the
maximum intima-media thickness of the car-
otid artery, are similar to those between
baPWV and the same parameters. It is note-
worthy that they demonstrate an effect of
water volume changes on both CAVI and
baPWV by taking the two measurements
simultaneously, both immediately before
and after HD. The influence of HD on
vascular compliance is still controversial.
Kosch et al.18 measured aortic PWV before
and after HD or on the next dialysis-free day
in HD patients. They found that aortic PWV
remained constant over three measurements.
In contrast, Su et al.19 demonstrated that
baPWV increased after HD in 89 patients,

despite a significant decrease in body weight
and BP. Meanwhile, Ueyama et al.17 observed
that, although values for systolic and diastolic
BP, as well as baPWV, decreased after HD,
CAVI increased after HD. Moreover, in
patients with a large water removal rate
(that is, large weight gain inter-HD),
increases in CAVI during HD were more
prominent. They suggested that an increase
in vascular tone results from augmented
sympathetic nerve activity and that the grow-
ing hemoconcentration of blood during HD
promotes the increase in CAVI after HD.
From this point of view, patients with
large weight gains inter-HD may incur large
alterations of vascular tone during every
HD therapy. Therefore, it will be very inter-
esting to see whether a large change in CAVI
during HD can predict a patient’s long-term
survival.

One limitation of CAVI is that this index is
not available for patients with peripheral
arterial diseases (PAD), and the prevalence
of PAD in HD patients is considerably
high.20,21 Indeed, our earlier study20 showed
that the frequency of PAD, defined as o0.9
by the ankle-brachial pressure index (ABPI),
was 43.6% in diabetic HD patients and 28.4%
in non-diabetic HD patients. At present, the
number of diabetic patients who need HD is
growing, and patients with HD are likely to
also have severe systemic atherosclerosis. As a
result, the number of patients on HD, whose
arterial stiffness is equivocal when CAVI can-
not be correctly used for the evaluation of
their peripheral artery status, will increase;
however, this information is essential for
determining the prognosis or outcome of
HD patients, as aforementioned. Therefore,
we are hopeful for a newly developed method
that can determine exact arterial stiffness by
modifying CAVI with ABPI and thereby
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enable an easy examination and definitive
detection of arterial distension in various
patients with severe PAD, including patients
undergoing HD.
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