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= Abstract = Ejection phase indices of left ventricular performance are standard parameters
for the evaluation of myocardial contractility. Recently, ejection fraction and ejection rate are
easily obtained from radionuclide gated cardiac blood pool scan. No method, however, is
available for determining the mean circumferential fiber shortening rate (Vcf) precisely. Velocity
indices are relatively independent of alternation in resting filling pressure and volume, and
responsive to changes in heart rate. We measured the left ventricular mean circumferential fiber
shortening velocity using gamma camera interfaced to a computer after injection of radionuc
lide to evaluate its significance for detecting left ventricular dysfunction, especially in patients
With coronary heart disease. Radionuclide-determined values for mean fiber shortening rate
correlated (r=0.79) with values for this index obtained from echocardiography. Left ventricu
lar ejection fraction correlated with mean fiber shortening rate. There was a strong relationship
between the value of mean fiber shortening rate and the severity of myocardial impairment by
the NYHA(New York Heart Association) functional class (r=0.84).

In summary, these data indicate that gated cardiac blood pool scan provides a noninvasive,
accurate and simple method to measure the mean circumferential fiber shortening rate and it
can be utilized in a variety of cardiac disorders.
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INTRODUCTION

It is well known that determination of the left
ventricular contractility in the patients with various
cardiac diseases is very important for the evalua
tion of the degree of the cardiac performance
and the prognosis, and the left ventricular ejection
fraction as an index for the myocardial contractility
has proved to be clinically useful. Radionuclide
cardiac blood pool scan provides accurate, simple
and serial measures of left ventricular ejection frac
tion using area-length analysis and left ventricular
time-activity curve.

But recent investigation has demonstrated that
mean circumferential fiber shortening rate (Vcf) is
more sensitive than ejection fraction for estimating
the left ventricular contractility in patients with
coronary disease (Slutsky et a/. 1980; Peterson et

a/. 1974). The Vcf has been estimated by indica
tor-dilution techniques (Gorlin et al. 1964; Wilcken
et a/. 1965), cardiac cineangiogram (Bristow et a/.
1970) and echocardiography (Fortuin et a/. 1972).
Indicator-dilution technique and left ventricular
angiogram are invasive and technically difficult to
perform seria I eva Iuation. Echocardiography has
limitation to measure Vcf in cases with regional wall
motion abnormality and to measure left ventricular
volume and ejection time at the same time with
obvious interobserver variation. A first pass
radionuclide angiocardiogram for the measurement
of Vcf has been reported (Steele et al. 1976). This
method is simple and useful, but multiple injec
tions of the radionuclide are required to use this
method for interventional studies.

A method has been developed for obtaining left
ventricular Vcf after injection of radionuclide,












