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Summary

Based on the fact that ultrasonic myocardial textural patterns are more irregular in the pathological
myocardium than in the normal, evaluation of the myocardial tissue character was attempted in vivo
using spectral analysis. Parasternal left ventricular long-axis echocardiograms were obtained from five
patients with old myocardial infarction diagnosed by history, electrocardiography and coronary an-
giography. These echocardiograms were transferred to an image analyzer and digitized (256 X256 X
8). The waveforms of the gray-scale-changes from the normal myocardium showed periodicity in
each 8-pixel cycle, but those from the infarcted myocardium did not. To quantify pattern changes in
gray-scale values in the ultrasound beam direction, spectral analysis was performed by the maximum
entropy method (MEM). There were four peaks in the MEM spectra both in the normal and infarcted
myocardia, but there was a great significance in these patterns: with high, steep peaks in normal
MEM spectra, and low, blunt peaks in infarcted ones. By discriminatory analysis of these four peak
values, normalized by the whole spatial frequencies as multivariate, the misclassfication rate was 4.8~
22.7% in anteroseptal infarctions and 5.0~20.09%, in posterior infarctions.

Thus, spectral analysis of the myocardial textural pattern has advantages for analyzing routine
echocardiograms without corrections by any absolute ultrasonic references. Furthermore, the misclass-
ification rate is so low that we are able to characterize myocardial tissue.
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Fig. 1. Two-dimensional echocardiogram in a case of anteroseptal infarction and sampling
procedure of 64 pixels in region of interest.

(A) The left ventricular long-axis view of a two-dimensional echocardiogram reveals irregularity in
the infarcted septal myocardial texture in comparison with the normal posterior myocardial texture.

(B) Rectangular regions of interest (88 pixcels) are set on myocardial images, and a gray-scale
value along the ultrasound beam direction in each pixel is estimated.

0: angle between the axis of the myocardium and the horizontal line.
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Fig. 2. Waveforms of gray-level changes.
The gray-scale changes of 64 pixels in regions of interest are recorded in continuous waveforms.
The wave from the normal myocardium (A) is a periodic wave and that from the infarcted myocardium

(B) has no periodicity.

—~— Normal myocardium
~=== Infarcted myocardium

MEM spectrum : S(f) (dB)

0.1 fo 0.5
f (cycle/mm)

Spatial frequency

Fig. 3. Spectral analysis by the maximum entropy method (MEM).
Spectral analysis by the maximum entropy method (MEM) reveals a significant distinction between
low, blunt peaks in the infarcted myocardium (broken line) and high, steep peaks in the normal one

(solid line).
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Table 1. Misclassification rate between clinical
diagnosis and discriminatory analysis
in 3 cases with old anteroseptal myo-
cardial infarction

Discriminatory
analysis Misclassification
Case Dx. rate (%)

MI Normal

1 MI 11 2 15.4

Normal 1 12 7.7

N MI 17 5 22.7

Normal 3 30 9.1

3 MI 20 1 4.8

Normal 4 16 20.0

MI=infarcted myocardium ; Normal=normal myo-
cardium.

EE R ORI

B initial sample & follow-up sample % [f]l—»
gk ETRE LSE, REBIRT 48~227%
&, REFRfERE BT

4. #EBEEEEY (Table 2)

[RIBRIC U T BEEEE 3 45 & b B 7tk LB
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27z,

5. fEFIRITO®KE (Table 3)
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DORLMES % follow-up sample & LT L7
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Table 2. Misclassification rate between clinical
diagnosis and discriminatory analysis
in 2 cases with old posterior myocardial

infarction
Discriminatory
analysis Misclassification
Case Dx. rate (%)

MI  Normal

4 MI 19 1 5.0

Normal 4 16 20.0

s MI 19 2 9.5

Normal 3 12 20.0

Abbreviations: see Table 1.

Table 3. Misclassification rate of discriminatory
analysis in different images in com-
parison with the image of Case 1

Discriminatory
analysis Misclassification
Case Dx. rate (%)
MI Normal
5 MI 20 2 9.1
Normal 3 18 14.3
3 MI 18 4 18.2
Normal 0 23 0.0
4 MI 16 8 34.8
Normal 11 21 34.3
Abbreviations: see Table 1.
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