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Summary
We evaluated clinically the infarct size in addition to left ventricular end-diastolic and end-systolic

volumes (EDV, ESV) and ejection fraction (EF) using two-dimensional echocardiography (2-D) and
algorithms based on the modified Simpson’s rule.

EDV, ESV and EF obtained by 2-D and three algorithms were compared with those obtained by
left ventriculography in 23 patients with various heart diseases. Correlation coefficients obtained by
our and other two algorithms were 0.88,-0.88 and 0.90, respectively, for EDV and ESV (p<0.01),
and 0.71, 0.60 and 0.84 for EF (p<0.01).

Myocardial mass of the region showing asynergy (asynergic size) was calculated by the above-
mentioned three methods and compared. with peak serum CK values in 14 patients with acute myo-
cardial infarction. The correlation coefficient between both values was 0.76 (p<0.01) by our algorithm
and it was higher than by other two algorithms (0.37 and 0.70).

The time course of changes in asynergic size in acute myocardial infarction was studied by the
use of 2-D and our algorithm. Asynergic size was significantly larger on the day of the onset (24.9+2.9ml/,
mean +SE) than the third (21.5+2.7 ml) and seventh day (20.7+3.0 ml) after the onset (p<0.01).

These results suggest that one can make a quantitative and serial estimation of infarct size as well
as left ventricular volume by 2-D and our modified model, and that our algorithm is suitable for the
purpose.
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Table 1. Materials included in the study for left
ventricular volume measurement

Coronary heart disease 11
(with asynergy) 6)

Hypertrophic cardiomyopathy

Hypertension with LVH

Valvular heart disease

Mitral valve prolapse

N W N = s

Normal

Wikt i =2 — R & B FELE R DRl

LVG i394 v 504 2=V - 45707
AT &M, 30° ARigHI, BERKALICT,
607 —2 /T 35 mm 74 LV AREBE L.
EFANIZ X metrizoic acid # Fv, 30~40ml %
2~3BTEALRL. HEARHER, lom? 0&E
7Yy F&EHKRLY 100cm 0B S IcBEREL
Tfilke »7z. Vanguard il —> 5> 7554 ¥
—EHWT, FE—DLDWAOIERY, IHERL & W
Bl a—F L FEEIC LD, Z o (IL5E
B, AELHICEDR) ZEe v b L—2
Lic. Z20%, iS5 74 92754

a) v=(Am) L/3+1/2(Am+Ap) L/3+1/3 (Ap) L/3

L/3

L/4 L/4

L/4 L/4

Fig. 1. Models and algorithms for calculating left ventricular volume, ejection fraction
and asynergic size using two-dimensional echo data.
A =area of short-axis cross-sections; L =length of the long axis of the left ventricle; m =mitral valve;

p=papillary muscle; ap =apex.
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End-diastole

End-systole

Fig. 2. Two-dimensional echocardiograms showing the short-axis images of the left ven-
tricle at the level of the papillary muscle in a case of acute anterior myocardial infarction.
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Fig. 3. Schematic drawing of Fig. 2.
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Fig. 4. Correlation between left ventricular
volumes by two-dimensional echocardiography
and the algorithm based on the model C and
by X-ray left ventriculography.
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Fig. 5. Correlation between asynergic size by
two-dimensional echocardiography and the
algorithm based on the model C and peak serum
CK values.

Table 2. Correlation between left ventricular volumes and ejection fraction by the three
echo models and those by X-ray left ventriculography

Echo model Volume
a) r=0.89, y=1.52x—14
b) r=0.90, y=1.77x—19
c) r=0.88, y=1.91x—-10

Ejection fraction

r=0.84, y=0.87x+0.17
r=0.60, y=0.67x+0.31
r=0.71, y=0.71x+0.24
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Fig. 6. Correlation between asynergic size by
two-dimensional echocardiography and the al-
gorithm based on the model C and infarct area
by technetium-99m pyrophosphate (PYP) myo-
cardial scintigraphy.

Table 3. Correlation between asynergic size
by the three echo models and peak
serum CK values

Asynergic size

Echo model (% of total myocardial volume)
a) r=0.37
(r=0.45)
b) r=0.70, y=0.02x+14
(r=0.69, y=0.01x+6)
c) r=0.76, y=0.03x+4

(r=0.79, y=0.02x+1)
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Fig. 7. Time course of asynergic size by two-
dimensional echocardiography and the al-
gorythm based on the model C in 14 cases of
acute myocardial infarction.
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