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Summary

Since mortality resulting from cardiac arrhythmia has been decreased by an introduction of CCU,
power failure has become the major cause of death in patients with acute myocardial infarction. The
power failure is assumed to be related to an infarct size. Therefore, noninvasive quantification of the
infarct size is required for proper assessment of prognosis and treatment.

Recently, a scintigraphic technique using radionuclide thallium-201 has developed, which is accu-
mulated not in myocardial necrosis but in the intact myocardium.

In this study, we tested two different parameters expressing the infarct size based on 5-projection
myocardial scintigrams. One parameter is the ratio of the defect area to the total myocardium (% area),
and the other is the ratio of a count decrease by the defect to total counts (% loss counts) in the planar
image. Each parameter was obtained from uni- and multi-projection analysis.

Six items were selected in the study including 9% area of 1-projection analysis, % area of 3-pro-
jection analysis, 9% area of 5-projection analysis, % loss counts of 1-projection analysis, % loss counts
of 3-projection analysis, and 9% loss counts of 5-projection analysis.

In 56 patients with the first attack of acute myocardial infarction, these parameters showed a clini-
cally acceptable correlation with ejection fractions obtained by contrast ventriculography performed
about 4 weeks later, with pulmonary end-diastolic pressure shortly after the onset, and with peak-CPK
and 3 CPK obtained by 4 or 6 hourly measurements. Correlation coefficients between two parameters
among 6 items showed no difference from each other.

Scintigraphy was performed more than twice in 11 patients and the infarct size of these patients
was decreased with the clinical course.

Validity for estimates of the infarct size obtained with two parameters (% loss counts and % area)
in different projection analysis was examined by a phantom model experiment and the clinical im-
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plications were discussed.

In conclusion, an infarct size estimated by 2'Tl scintigraphy provides useful informations about
the size of necrosis and cardiac function in patients with acute myocardial infarction.
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Fig. 1. TI-201 myocardial image (A) and ROI of infarct area by the manual tracing with

a light pen (B).
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&, EiE, HH, 3
Nm : matrices of normal area
Dm : matrices of defect
D N Ne s average counts of normal area
Dc : average counts of defect

Nc(Nm + Dm)-(Dm-Dc + Nm-Nc)

°loloss counts =

Nc(Nm +Dm)
Nc-Dm -Dm-Dc
Nc(Nm + Dm)
°/,area = Dm
Nm+Dm

Fig. 2. Two mathematical formulae, 9% loss counts and 9, area, used in this study to calcu-
late the infarct size.
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Fig. 4. Schematic relation of a defect and the
projection in the phantom study.
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Fig. 3. Plastic model of the left ventricle for & ES
the experimental phantom study.
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Fig. 5. Correlation between 9% area and %
loss counts by 5-projection analysis.

0 10 20 30 40 50 60 (%)
°lsLoss counts

%, | projectior. 3 projection 5 projection
30 - -
N o2st i i
(1)
o 20 - !
[
o=
5 15} 8 -
el
i - A/A\Q/A/A/A . A/A/A—O/VIA
5 - = -
5 30 5 10 15 20 25 3

5 10 15 20 25 30 °% 5 10 15 20 2
real size of. Area
o—un °lo Loss counts

Fig. 6. Multiprojectional images obtained from the phantom with 17% transmural defect
at A’ area and correlation between real and obtained defect sizes at A’ area in the phantom

model.
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Fig. 7. Correlation between ejection fraction
estimated by X-ray left ventriculography and
% loss counts by 5-projection analysis.
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Fig. 8. Correlation between end-diastolic pul-
monary arterial pressure and % loss counts by
5-projection analysis.
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Fig. 9. Correlation between % loss counts by 5-projection analysis and peak CPK,

2 CPK.
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Table 1. Correlation between clinical parame-
ters and infarct size estimated from
multiprojectional nuclear methods
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0.

=-CPK I'-0.50 041 038 050 40 | 041
* % * * * % *
*P <005 #xP <0.01 »*xxP <0001
(5)=>5-projection analysis (mean of 5 projections);
(3)=3-projection analysis (mean of 3 projections);
(1)=1-projection analysis (maximum of 5 projections).
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Fig. 10. Time course of infarct size (% loss
counts by 5-projection analysis) in 11 cases with
myocardial infarction.

The % loss counts decrease in all cases, and the
decreasing ratio in patiants with extensive infarction
or small infarction is smaller than in others.
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