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Fig. 2 (a) Determination of relative EDV, ESV (counts) from gated images.
(b) Calculation of ejection fraction from volume curve.
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Fig. 3 Simple correlation between stroke voume by dye method and relative stroke

volume (counts) by multi-gate method.
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Fig. 4 Hemodynamic changes of RV pacing at various heart rate (Case 1).
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Fig. 5 Hemodynamic changes of RV pacing at various heart rate (Case 2).
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Summary

Fvaluationon of left ventricular Function at Programmable
Pacemakers by Multi-gated Method

Tsunehiko NisHIMURA*, Yoshio KosAKAI**, Yoshitsugu KITOH,
Tsuyoshi Funta** and Takahiro Kozuka*

* Department of Cardiology, Nuclear Medicine and **Surgery
National Cardiovascular Center, Suita, Osaka, Japan

In recent year, with the development and use of
programmable pacemakers, there has been a grow-
ing need for a method to measure the hemo-
dynamic effects of changes in pacer parameters.

In this study, multi-gated radionuclide angio-
graphy were applied to evaluate left ventricular
function noninvasively in cardiac pacing at various
heart rates.

The parameters calculated from multi-gated
and dye methods were cardiac output (CO),
enddiastolic volume (EDV), endsystolic volume
(ESYV), stroke volume (SV) and ejection fraction
(EF). The relative SV counts determined from
edge extraction of ED, ES images were good cor-
relation with stroke volume by dye method.

4 patients of complete A-V block treated with

programmable pacemaker were studied clinically at
various heart rates (30-120/min) by these methods.

According to the increase of herat rate, rate-
output curve showed the flat type. EDV, ESV, SV
were decreased gradually and EF was unvariable
in all cases.

In conclusion, left ventricular functions at ven-
tricular pacing by increase of heart rate were
mainly determined from the decrease of EDV
caused by the shortening of filling time of left
ventricle, therefore, other parameters were changed
by the contractility of myocardium and Starling’s
law of cardiac function.

Key words: multi-gated method, dye method, left
ventricular function, programmable pacemaker,
ventricular pacing
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