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Summary

In this study, the clinical usefulness of the conductance catheter technique was assessed. The
end-systolic pressure-volume relations (ESPVR) measured with the increase and decrease in the
preload were also compared.

Fourteen patients with various heart diseases who underwent diagnostic cardiac catheterization
were studied. Using a right atrial pacing catheter, 8 electrical stimuli delivered at a fixed rate of 800
msec were followed by a single early stimulus of 500 msec coupling interval, resulting in premature
atrial contraction and post-extrasystolic potentiation (PESP). Left ventricular (LV) volume was mea-
sured by 2 methods; namely, the conductance catheter technique and single-plane left ventriculography
(LVG). ESPVR was obtained either with the inferior vena caval occlusion induced by balloon infla-
tion, or with the rapid transfusion of saline with electrical resistance identical to the blood volume
in the right atrium.

The LV volume obtained with the conductance catheter technique (Vgox) was correlated with
the LV volume as obtained by LVG (Vyy¢) (end-diastolic volume, Vgon=1.09V yc—4.66, r=0.95;
end-systolic volume, Veon=1.42Vyy;—18.2, r=0.89).

There was correlation of the change in LV volume (4V) induced by PESP between the 2
methods (end-diastolic volume, 4Vgon=0.524Vyy:+0.94, r=0.76; end-systolic volume, 4Vgon=
0.424Vyye—4.78, r=0.72), suggesting that the change in LV volume estimated by the conductance
catheter technique was smaller than that estimated by LVG. The LV volume curves were similar.
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The change in conductance of each segment of the conductance catheter was not necessarily identical
directionally to the change in total conductance, suggesting the cause of underestimations of LV
volume change. The slope of ESPVR was steeper when measured with inferior vena caval occlusion
(6.3+5.2 mmHg-ml/m?) than with rapid volume transfusion (2.5+1.9 mmHg-mi/m?).

Although the conductance catheter technique was a clinically useful method for estimating LV
volume, provided the proper calibration was performed, underestimations of LV volume changes were
noted with the use of the conductance catheter which was related to variations of changes in conduct-
ance of each segment of the catheter. Furthermore, in clinical cases, ESPVR measured with conduct-
ance catheter may vary depending on the method used for changing the preload of the left ventricle.
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Fig. 1. Correlation of left ventricular end-
diastolic volumes estimated by conductance
catheter technique (Voy) and left ventriculo-
graphy (Vpve).
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Fig. 2. Correlation of left ventricular end-
systolic volumes estimated by conductance
catheter technique (Vgoy) and left ventriculo-
graphy (Vpye)-
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Fig. 3. Correlation of the changes in left
ventricular volume by post-extrasystolic poten-
tiation estimated by conductance catheter tech-
nique (change in V¢gy) and left ventriculography
(change in Vyyg).

Lines represent individual cases.
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Fig. 4. Left ventricular volume curves of 3 patients (left panels: A, B and C) and correla-
tion of instantaneous left ventricular volumes estimated by conductance catheter technique
(Vcon) and left ventriculography (Vy,yg) (right panels: D, E and F).

Solid lines represent Vgoy and dashed lines represent Vi yg.
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Fig. 5. Change in the output of conductance
catheter (G(t)-L*-p) by post-extrasystolic poten-
tiation.

““Total” represents the total output of conductance
catheter. ‘‘ Segments 1, 2 and 3 ”’ represent the out-
put of the segments from the apex to the base. Be-
cause some of the data for segments 4 and 5 were
excluded since regional pressure volume loop showed
clockwise rotation, only 3 segments are presented in
this figure.
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Fig. 6. Pressure-volume relations of a representative case.
Pressure-volume relations during inferior vena caval occlusion are shown in the left panel and those

during rapid right atrial infusion in the right panel.
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