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In three clinical centres, we compared a new method for measuring cardiac output with
conventional thermodilution. The new method computes beat-to-beat cardiac output from
radial artery pressure by simulating a three-element model of aortic input impedance, and
includes non-linear aortic mechanical properties and a self-adapting systemic vascular resist-
ance. We compared cardiac output by continuous model simufation (MF) with thermodilution
cardiac output (TD) in 54 patients (I8 female, 36 male) undergoing coronary artery bypass
surgery. YWe made three or four conventional thermoditution estimates spread equally over
the ventilatory cycie. In 490 series of measurements, thermodilution cardiac output ranged
from 2.1 to 9.3, mean 5.0 litre min~'. MF differed +0.32 (1.0) litre min™' on average with limits
of agreement of —1.68 and +2.32 litre min~!. Differences decreased when the first series of
measurements in a patient was used to calibrate the model. In 436 remaining series, the mean
difference became ~0.13 (0.47) litre min~' with limits of agreement of —1.05 and +0.79 litre
min~’. When consecutive measurements were made, the change was greater than 0.5 litre
min~', on 204 occasions. The direction of change was the same with both metheds in 199. The
difference between the methods remained near zero during surgery suggesting that a single
calibration per patient was adequate. Aortic model simulation with radial artery pressure as
input reliably monitors changes in cardiac output in cardiac surgery patients. Before calibration,
the model cannot replace thermodilution, but after calibration the model method can quantita-
tively replace further thermodilution estimates.
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obstacles must be removed such as physiological limita-
tions, limited reliability, cumbersome maintenance, insuf-
ficient precision, and slow responsive have to be overcome.
© The ethod maybe suitable.'*!" This
method “derives “an“aortic flow waveform from arterial
pressure by simulation of a non-linear three-element aortic
input impedance mode] and integrates stroke volume from

Clinically,

However, &

'Many methods have been proposed to do this, including

arterial pulse contour analysis;'~ transoesophageal,” trans-

5 ‘ 6 .
tracheal,” and intrapulmonary artery Doppler; " the Fick  “Rinuncially supported in part by Edwards Co., Anaheim, CA, USA. Dr
principle;” continuous thermodilution; and bioimpe- Wesseling holds a patent on the cardiac output method. TNO has no

dance.'?'® To gain widespread acceptance, however,

interest in the cardiac output method.
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