How Old Are Your Blood Vessels?

The stiffness of the vascular wall increases due to the
natural aging process. A lifestyle characterized by
cardiovascular risk factors (smoking, overweight,
stress, diabetes) exposes the vessels to early
arteriosclerotic processes which accelerate the
stiffening of the vessels. If the elasticity of the
vascular walls decreases, the pulse waves ejected by
the heart cannot be dampened sufficiently. They can
traverse the vascular tree down to the microcirculation and trigger heart attacks as well as
strokes. This new method can help to diagnose the
possibility of such cardiovascular events by detecting
premature aging of the vessels early on. Based on a
mathematical windkessel model (WKM) [2] the
parameters of arterial stiffness can be determined:
> Pulse Wave Velocity (PWV)
> Central Blood Pressure (cBP)
With this information, a physician is able to diagnose
the patient specific cardiovascular condition.
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Determining Arterial Stiffness
and Cardiovascular Risk

Measurement Procedure

Blood Pressure Measurement

Analysis of the Pulse Wave

Blood pressure measurement at
the upper arm

Primarily, PHYSIO-PORT AS is a non-invasive blood
pressure (NIBP) measuring device for long-term
measurements. It relies on the oscillometric method
to determine the following BP parameters:

Because of the left ventricular contraction, a primary
pressure wave propagates through the arterial
vascular tree. The velocity of this wave is called pulse
wave velocity (PWV). The wave is partly reflected in
the peripheral vessels and moves back towards the
heart. The higher the arterial stiffness, the higher the
PWV. Because of that, the reflected pulse reaches the
aorta earlier which changes the shape of the pulse
wave and the central blood pressure (cBP). This leads
to a higher pulse pressure (PP) in the arteries and at
the same time to an impairment of the heart’s oxygen
supply. This is characterized by the augmentation.

Calculation of the pulse
curve in the aorta [1]
Pulse wave analysis for
determination of the arterial stiffness
Output of the individual risk for
outbreak of cardiovascular diseases

> Systolic Blood Pressure (SYS)
> Diastolic Blood Pressure (DIA)
> Heart Rate (HR)
PHYSIO-PORT AS supports the conventional
measurement during deflation of the cuff as well as
the innovative Inflation Measurement Technology
which reduces the duration of a single measurement
to a minimum. In case of a failure of the inflation
measurement (e.g. because of artifacts), the device
automatically switches to deflation mode to ensure
correct measurement results.

When measuring the arterial stiffness, the cuff
pressure is held for 15 seconds after the blood
pressure measurement is completed (tourniquet
mode). In this timeframe the blood pressure curve is
recorded for the following pulse wave analysis.

With the aid of the calculated arterial stiffness
parameters and the measured brachial blood
pressure, the cardiovascular condition can be
estimated by the physician. [3]

