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A ortic stenosis (AS) is the third most
common cardiac disease in devel-
oped countries after hypertension

and coronary artery disease (CAD), and the
most common native lesion. AS is also the
most common reason for aortic valve re-
placement, accounting yearly for about
40,000 valve operations in Europe and
95,000 in the United States. Many studies
have shown that AS is a worldwide problem
in industrialised countries and constitutes a
significant health problem, especially in the
elderly.1

Epidemiological, histopathological, and
experimental evidence indicates that calcifi-
cation of the aortic valve is an active rather
than a passive biological process within the
valve leaflet, causing regulated bone forma-
tion. Furthermore, there are histopatholog-
ical data suggesting that calcifying AS is in
some ways similar to atherosclerosis. 

Several studies have addressed the pre-
valence of various cardiovascular risk fac-
tors in patients with AS. Arterial hyperten-
sion has been shown to be more frequent in
patients with AS compared to those with-
out. It seems that the frequency of this com-
bination has been underestimated. Antoni-
ni-Canterin and colleagues2 reported a pre-
valence of 32% for systolic hypertension in
a series of 193 patients with severe sympto-
matic AS. In a more recent study, Briand et
al3 showed that the prevalence of systemic
hypertension in patients with AS can reach
as high as 50%. On the other hand, the im-
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pact of hypertension on the assessment of
AS has not been clarified. Recently, inter-
est in this issue has been renewed and sev-
eral experimental and clinical studies have
been carried out. There has been discus-
sion of how arterial hypertension might in-
fluence the aortic valve area and the trans-
valvular pressure gradient. Some investiga-
tors believe that there is a direct influence
of blood pressure on the indices of AS se-
verity; others could not prove an indepen-
dent effect. 

There is controversy as to whether
blood pressure does directly affect common
indices of AS severity. It is well known that
indices of AS severity are flow dependent.
Thus, acute changes in blood pressure can
significantly alter these indices as a conse-
quence of concomitant changes in trans-
valvular flow. Systemic arterial hypertension
may result in an increase in systolodiastolic
hypertension, a decrease in aortic compli-
ance, or both.3 On the other hand it is not
well known whether the presence of hyper-
tension plays an additional role in left ven-
tricular remodelling and symptom develop-
ment in patients with AS. Arterial hyperten-
sion and AS are the two main pathological
models of left ventricular systolic overload.
Furthermore, blood pressure is an impor-
tant determinant of global left ventricular
afterload, which seems to be associated with
mortality in patients with AS.

The left ventricle of patients with AS
and concomitant systemic hypertension is



subjected to two additive loads: a valvular load and an
arterial load. On the other hand, it is well known that
the assessment of patients with AS includes the mea-
surement of transvalvular pressure gradient and aor-
tic valve area, as well as assessment of left ventricular
geometry and function. According to a study by Kadem
et al,4 when assessing the severity of aortic stenosis it is
important to consider the status of arterial haemody-
namic function. Those investigators postulated that
the presence of hypertension affects the assessment
of AS, since increasing systemic pressure causes a de-
crease in pressure gradients and an increase in valve
area. This conclusion was drawn from a study of pigs
with supravalvular stenosis induced by banding the
ascending aorta. This banding of the aorta may have
caused an increase in the anatomical and effective
orifice area. The most recent experimental study was
published by Mascherbauer et al.5 They did not find
any influence of blood pressure on aortic valve area
or pressure gradients.

In contrast with experimental studies, in clinical
studies the interpretation of the results poses many dif-
ficulties. Razzolini’s group6 demonstrated a small but
linear increase of pressure gradients across a porcine
bioprosthesis with rising systemic pressure. But these
results are not consistent with fluid dynamic theory. In
another interesting study, Little et al7 used handgrip ex-
ercise and phenylephrine infusion to increase blood
pressure in patients with AS. In this patient population,
blood pressure and systemic vascular resistance increas-
ed at peak intervention, whereas the transvalvular flow
rate decreased. Moreover, the aortic valve area de-
creased while the mean transvalvular gradient did not
change. The only independent predictor of the change
in aortic valve area was the change in cardiac output.8

Khot and colleagues9 found that nitroprusside improves
cardiac function in patients with left ventricular systo-
lic dysfunction and AS. Furthermore, Chockalingam et
al10 demonstrated that angiotensin-converting enzyme
inhibitors caused an increase of ejection fraction while
pressure gradients and valve areas remained unchanged.

C. Aggeli et al

2 ñ HJC (Hellenic Journal of Cardiology) 

This issue remains open, since there are insufficient
data so far to substantiate one view or the other. AS
severity may be assessed after blood pressure optimisa-
tion. An acute increase in blood pressure or chronic ar-
terial hypertension may have different impacts on the
assessment of AS. Therefore, more research data are
needed before we can adequately evaluate the relation-
ship between blood pressure and the assessment of AS
severity.
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