Correspondence
Pitfalls and limitations in the use of impedance
cardiography
The conclusions of Smith et al therefore are
Sir,
Technical improvements, method standardisation, not surprising; but it would be inappropriate for
and a better understanding of the limitations of them to lead to the general rejection of impedance
transthoracic differentiated impedance cardiography cardiography.
have contributed to a recent resurgence of interest in
the use of this technique as a non-invasive tool for the Christian de Mey,
continuous monitoring of cardiac performance in SKF-Institute for Applied Clinical Pharmacology,
man. We compliment Dr S A Smith and his Hildebrand-strasse 10, D-3400 Goettingen,
colleagues on their intesting data (1988;59:292-8) Federal Republic of Germany.
-but We are concerned that the well documented lack
of accuracy of a specific electrical bioimpedance Gustav G Belz,
cardiograph (BoMed NCCOM3), which uses new Institute for Cardiovascular Therapy,
and not well-defined techniques and mathematical Alwinenstrasse 16, D-6200 Wiesbaden,
procedures, might result in a general rejection of this Federal Republic of Germany.
method.
The accuracy of impedance cardiography is indeed
limited; none the less, the technique is useful for the
assessment of within subject changes of cardiac
performance."2 The following additional limitations References
are too often ignored or underestimated; (a) the
1 Aust PE, Belz GG, Belz G, Koch W. Comparison of
bioimnpedance method merely offers "estimates" or
impedance cardiography and echocardiography for
"equivalents" of stroke volume; (b) the equations
measurement of stroke volume. Eur J Clin Pharmacol
used to calculate these estimates are based on (over)
simplified physiological assumptions3; (c) analysis of 2 de1987;23:475-7.
Mey C, Enterling D. Noninvasive estimates of
the impedance signals is often difficult, if not imposcardiac performance during and early after single and
sible, if a high quality phonocardiographic tracing
repeated passive upright tilt in normal man: volume
does not detect aortic closure4; and (d) physiological,
dependency of systolic time intervals and maximum
pathological, or drug induced distortions of the
velocity of transthoracic impedance changes. Am J
Noninvasiv Cardiol 1987;1:188-96.
impedance signals by small amplitude high velocity
3 Miller JC, Horvath SM. Impedance cardiography.
presystolic impedance changes5 may invalidate the
Psychophysiology 1978;15:80-91.
standard approach to the analysis of the signals.
4 Stem HC, Wolf GK, Belz GG. Comparative
Careful graphical analysis, manual or computermeasurements of left ventricular ejection time by
ised, of the various tracings therefore remains essenmechano-, echo- and electrical impedance cardiogratial for validity. Because this approach is tedious and
phy. Drug Res 1985;35:1582-6.
time consuming, "simplified" techniques have been
5 de Mey C, Enterling D. Assessment of the hemodyndeveloped. The equipment assessed in the paper by
amic response to single passive head up tilt by nonSmith et al is a negative example of this approach.
invasive methods in normotensive subjects. Methods
Find Exp Clin Pharmacol 1986;7:449-57.
This equipment can indeed be criticised on many
6 Kubicek WG, Patterson RP, Witsoe DA. Impedance
acounts: (a) it uses its own equation to estimate
cardiography as a noninvasive method of monitoring
stroke volume, unlike the standard method of
cardiac functions and other parameters of the carKubicek et al6 and this equation does not accord
diovascular system. Ann NY Acad Sci 1970;170:
with this standard,7 (b) it does not use a phono724-32.
cardiogram as a reference for the analysis of the 7 de Mey C, Enterling D. Noninvasive assessment of
impedance signals, and (c) because it is designed as a
cardiac performance by impedance cardiography:
"blind box" (that is, without analogue signal display)
disagreement between two equations to estimate
it does not allow the assessment of signal quality for
stroke volume. Aviat Space Environ Med 1988;59:
57-62.
distortion.
128

Br Heart J: first published as 10.1136/hrt.61.1.128 on 1 January 1989. Downloaded from http://heart.bmj.com/ on January 23, 2021 by guest. Protected by copyright.

Br Heart J 1989;61:128-9

