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Summary

To assess myocardial tissue changes by two-dimensional echocardiography, quantitative evaluation
and color display of the echo intensity were attempted using computerized image processing.

The materials consisted of 11 patients with old anteroseptal myocardial infarction one year or more
after the onset (OMI), and 12 normal subjects. Two-dimensional echocardiograms in the parasternal
long-axis view were obtained using a commercially-available phased-array sector scanner. Scanner recei-
ver settings including sensitivity-time control were maintained constant in all subjects. Images were re-
corded on the U-matic tape using a video tape recorder, then stop-frame end-diastolic images were con-
verted to digital images. To measure echo intensity, regions of interest (ROI) were placed in the inter-
ventricular septum (IVS), the left ventricular posterior wall (LVPW), the left ventricular cavity, and
the pericardium. The mean value of the echo intensities was determined for each ROIL. Then, the
relative echo intensity of the IVS or LVPW was calculated using the mean value of the pericardium
as the maximum echo intensity, and the mean value of the left ventricular cavity as the minimum echo
intensity.

In normal subjects, the relative echo intensity of the IVS was 0.40+0.05 (mean+SE) and that
of the LVPW was 0.31+0.02. By contrast, in patients with OMI, there was a significant increase (p
<0.001) in the relative echo intensity of the IVS (0.71+0.06). The relative echo intensity of the LVPW
was less than normal, but the difference was not statistically significant.

Color display facilitated visual recognition of the numerical differences in echo intensities.
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The present study suggests that the quantitative analysis of myocardial echo intensities by com-
puterized image processing could become a useful tool for evaluating tissue changes.
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Fig. 1. Method of image processing and anal-
ysis for the measurement of echo intensity.
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Fig. 2. Processed digital two-dimensional echocardiographic image of a normal subject
with the region of interest placed in the interventricular septum.
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Table 1. The values of echo intensity of the
interventricular septum, left ventri-
cular posterior wall and pericardium
in normal subjects

Case 1VSs LVPW Peri
1 106 (0.26) 118 (0.29) 405
2 138 (0.31) 114 (0.25) 451
3 131 (0.53) 70 (0.28) 247
4 215 (0.57) 131 (0.35) 377
5 125 (0.29) 123 (0.28) 438
6 95 (0.47) 86 (0.43) 202
7 162 (0.30) 146 (0.27) 537
8 186 (0.47) 92 (0.23) 392
9 199 (0.40) 164 (0.33) 498

10 104 (0.20) 107 (0.20) 528
11 90 (0.25) 117 (0.32) 363
12 166 (0.73) 86 (0.38) 227

Mean 143 (0.40)
SE 12 (0.05)

112 (0.30) 389
8 (0.02) 33

The numbers in parenthesis indicate the values of
relative echo intensity. IVS =interventricular septum;
LVPW=left ventricular posterior wall; Peri=peri-
cardium.
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Fig. 3. Relative echo intensities of the inter-
ventricular septum and left ventricular posterior
wall in patients with old anteroseptal myo-
cardial infarction and normal subjects.

IVS=interventricular septum; LVPW=left ven-
tricular posterior wall; old M.I.=o0ld myocardial
infarction.
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Fig. 4. Color display of the echo intensity of two-dimensional echocardiogram in a normal
subject (upper) and a case of old anteroseptal myocardial infarction (lower).
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