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Advancing Age and the Impact on the Central 
Haemodynamics

As a result of the aging process, significant changes 
occur in the arterial system. Increases in the brachial 
systolic and pulse blood pressures and the initial increase 
then decrease in diastolic blood pressure with age go 
hand in hand with substantial structural and functional 
modifications of the arterial wall. These modifications 
include increased vascular calcification, inflammation, 
angiogenesis, increased vascular tone, adhesion between 
vascular smooth muscle cells and the extracellular 
matrix, hypertrophy of vascular smooth muscle cells, and 
changes in endothelial function.1 The overall effect is to 
increase the stiffness of the large arteries. Recent studies 
suggest that increased arterial stiffness not only is a 
precursor to isolated systolic hypertension2,3 but also is a 
strong predictor of increased cardiovascular disease risk, 
independent of increases in blood pressure.

The aorta, the largest elastic vessel in the human body, 
under normal conditions (i.e. young, healthy adults) 
acts as a buffer against the pulsatile arterial pressure 
and flow generated by the heart so that arterial blood 
is delivered to the downstream organs in a more steady, 
continuous manner. With increased aortic stiffness that 
accompanies advancing age there is a progressive loss of 
this buffering function, so that pressure pulsations are 
no longer mediated by the aorta, but can extend into 
vulnerable autoregulated organs such as the brain, eye, 
and kidney.4  

Arterial stiffness is directly related to the speed at 
which pressure pulses travel through the arterial tree 
and measurement of this pulse wave velocity can be 
readily performed non-invasively. Much of the change in 
arterial stiffness associated with advancing age occurs 
in the ascending aorta and aortic arch.5 Thus, the most 
clinically useful measurements of arterial stiffness 
are measurements of aortic stiffness. Increased aortic 
stiffness has been proven to be a strong and significant 
predictor of future cardiovascular events and all-cause 
mortality.6 A recently published meta-analysis of over 
17,000 patients suggests that including aortic pulse wave 
velocity in standard risk prediction models such as the 
Framingham Risk Score improves overall risk classification 
significantly. In those under 61 years of age, a group 
in which risk prediction can be especially problematic, 
inclusion of aortic pulse wave velocity improved risk 
classification by as much as 37%.7

Increased stiffness predates increases in blood 
pressure and has been implicated in the pathogenesis of 
isolated systolic hypertension – the most common form 
of hypertension in the elderly.2 The effect of increased 
arterial stiffness is especially apparent on central aortic 
blood pressure. Increased arterial stiffness causes the 

pressure waves to travel faster through the arterial 
tree and waves reflected back towards the heart from 
locations such as arterial bifurcations arrive in the central 
aorta during systole rather than during diastole as is the 
case with low arterial stiffness. The reflected waves add 
to the wave generated by the heart, resulting in increased 
aortic systolic blood pressure and pulse pressure.

Although there are no means currently available to 
stop or delay chronological aging, it is possible to blunt 
the effects of vascular aging. Data shows that those who 
make better cardiovascular health decisions have less 
stiff arteries than those who do not.8 Additionally, certain 
medications have demonstrated the ability to destiffen 
the aorta.9 On the other hand, many cardiovascular 
comorbidities can accelerate the stiffening process, 
increasing aortic stiffness and central pressures at 
a younger age, putting these individuals at greater 
risk for cardiovascular events. Measures of arterial 
stiffness appear to reflect the cumulative influence of 
cardiovascular risk factors with aging on the arterial 
tree.10

The effects of vascular aging can be detected using 
non-invasive, easily performed clinical measurements 
of aortic blood pressure and pulse wave velocity. These 
measurements can provide a more accurate indication 
of the true health status of the arteries, as well as the 
effects of any interventions may have on them, making 
them valuable clinical, as well as research, tools. 
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