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arterial or intermittent non-invasive techniques
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In the clinis, blood pressure is measured almost exclusively
using non-invasive inlermittent lechniques, of which the
auscultatory (Riva-Rocci/Korotkoff, RRK) and the computer
ized oscilfometric method ave most often used. However, both
methods only provide a momentary value. In addition, the
accuracy is hampered by phenomena such as cuff response and
white coat hypertension, thus providing artefactually increased
values, The vascular unloading technique of Peridz together
with the Physiocal criteria of Wesseling provide reliable, non-
invasive and continuous estimates of blood pressure. This
technique is thus an alternative lo the invasive intra-arterial
measurements in many cases, without the risks and ethical
questions inherent to invasive measurements. Since the pressure
waveform is available continuously, computations such as
pudse confour and Modelflow cardiac output, spectral analysis
and baroreflex sensitivity provide further information on the

dynamics of the cardicvascular system on a beat-lo-beat basis, -

similar to intra-arterial measurements.

Iniroduction

Blood pressure is one of the most frequently measured
parameters in medical practice. It has long been known
that blood pressure is a very unstable parameter;
arterial blood pressure is nowhere the same in different
sites throughout the cardiovascular system. The blood
pressure waveform will change shape depending on the
properties of the blood vessels and the tone of the
smooth muscle cells in the vessel wall [1,2]. Blood
pressure is also modulated by respiration and sponta-
neous fluctuations appear throughout the day (figure
1}. Therefore, blood pressure is a variable parameter,
the uncritical use of which may have limited our
understanding of the nuances of blood pressure
measurement and the physiology of arterial circulation.
Blood pressure variability, on the one hand, poses a
problem for the clinician attempting to classify a patient
as normo- or hypertensive. On the other hand, it
challenges researchers who aim at explaining and
undersstanding the underlying mechanisms, and hope

*Author for correspondence.

T Finapres is a trade mark of Ohmeda Monitoring Systems, Louisville, €O, USA.

T Portapres is a trade mark of TNO-TPD BioMedical Instrumeniation, Amsterdam,
The Nethevlands.

U309-1902/98 812.60 &

to identify clinical applications of this phenomeneon to
the benefit of the individual patient. Recent research
has shown that blood pressure variability is an
important predictor for the development of heart
disease [3-5]. The presence of high blood pressure
imposes a higher risk of cerebrovascular accidents,
coronary artery disease, myocardial infarction and
kidney abnormalities, especially in older patients.
Mortality increases progressively with an increase of
blood pressure and there is now a consensus that
treatment of severe hypertension is beneficial for the
individual patient. In this paper we wish to discuss
different methods of blood pressure measurements,
and the factors affecting their accuracy. Emphasis will
be placed upon recently developed methods for
measuring continuous blood pressure non-invasively,
such as Finapres ™t and Portapres ™.

Methods of measuring blood pressure

Methods used to measure blood pressure can be
subdivided into two categories:

{1} direct invasive methods; and

(2} indirect non-invasive methods.

Direct invasive measurements

Invasive methods provide insight into the actual blood
pressure pattern, including its variability. Therefore,
these methods are wellsuited for the assessment of both
short-term variability (10 s rhythm) and longterm
variations in blood pressure, among others the diurnal
{(day—night) rhythm. From spontaneous fluctuations in
bload pressure occurring in unison with pulse interval
changes it is possible to derive baroreflex sensitivity
(BRS). In addition, it is possible to derive stroke volume
(SV) or aortic flow waveform from the continuous
blood pressure waveform using the pulse contour
method or the recently developed Modelflow method
[6]. Additional calculations provide further informa-
tion on cardiac output (CO) and systernic vascular
resistance (SVR).

Invasive measurements require invasion of the body
(skin, tissue and vessel wall) with a hollow needie. The
measurement system usually consists of a long, thin
liquid-filled catheter which can be positioned in the
artery through the hollow needle. The catheter is
connected to a pressure transducer outside the body at
heart level. The accuracy of invasive measurements is
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