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Fig. 1 Schematic block diagram of the system.
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Fig. 4 Correlation between LVEF from single probe
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a camera.
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Summary

Microcomputer-Based Scintillation Probe System for Assessment
of Left Ventricular Ejection Fraction

Yutaka Suzuki*, Masahiko NAKAMURA**, Haruo ToMoDA*** and Mizuki MORI****

* Department of Radiology, ** Medical Engineering, ***Cardiology, Tokai University Medicial School
****Aloka Co. Ltd.

A microcomputer-based single probe system has
been developed to caclulate left ventricular ejection
fraction (LVEF) from first pass left ventricular
time-activity curve (LVTAC). The system con-
sists of a scintillation probe (50.8 mm in diameter
and 25.4 mm in height), a central processing unit
(LSI-11/23 with 128 k-bytes), a flooppy disc unit,
a graphic display unit and a hard copy unit. A
straight bore collimator of 50.8 mm in inner di-
ameter and 80.0 mm in length is attached to the
detector. The system has been designed to attain
high countrate characteristics. Five percent count
loss has occured at 150,000 cps with a 309
window of a pulse-height analyser. With injection
of 2mCi of 99mT c pertechnetate, the maximum
count of LVTAC was around 70,000 cps.

This system has a program for determination of
LVEF from a first pass LVTAC based on quan-
titative correction for background curve (BKG).
LVTAC is mathematically described by the fol-
lowing equation.

A()=KC(t)(Ves+ VsrV(t))+B(t)

where A(t) is the observed curve, K is a constant,
C(t) is the tracer concentration time-function in the
left ventricle (LV), Vgs denotes the end-systolic
volume of the LV, Vgr denotes the stroke volume
of the LV, V(t) is the volume variation curve of
the LV is normalized so as to be zero at end-systole
and unity at end-diastole, and B(t) is the BKG.
An envelope curve is obtained applying the tech-
nique of complex demodulation to LVTAC and
low-pass filtered curve is also obtained from the
LVTAC. A BKG, being assumed to be a polyno-
mial of degree 1, is approximately estimated from
these two curves using the least square method.

In 15 patients with various heart diseases, LVEF
obtained by this system were compared with those
of obtained by ECG gated cardiac pool method
using a gamma camera. There was good correlation
between the LVEFs obtained by these two me-
thods: correlation coefficient (r)=0.920.

Key words: Radionuclide Angiocardiography,
Single Probe System, First Pass Study.
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