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Summary

Predicting myocardial infarction (MI) due to Kawasaki disease is quite difficult because it occurs
exclusively in young infants without recognizable symptoms. This study was conducted to identify some
clinical loading tests capable of evaluating cardiac reserve and predicting future occurrences of MI
in children with Kawasaki disease. Two-dimensional left ventricular short-axis echocardiograms
were processed by fast Fourier transformation (FFT) analysis, which yielded phase images and am-
plitude images, to evaluate objectively regional wall motion.

The phase images obtained from five cases for each of normal coronary arteries, dilated coronary
artery lesions, and stenosed arterial lesions had nearly homogenous color levels of the lower scales,
while those obtained from the cases with MI showed the areas composed of several different color levels,
and the sites of these lesions corresponded to those of SPECT.

The amplitude images obtained from five cases for each of the normal coronary arteries, dilated
lesions, and dilated with stenosed lesions showed successive transformation of the color from inside
to outside throughout the entire circumference. The cases with MI showed a decrease in the color
change at the sites of lesion outlined by SPECT.

Three-dimensional displays of MI also showed a decrease in the contraction ratios at the sites of
infarction. It was concluded that analyses of color images processed by FFT in the three-dimensional
display is helpful for objectively evaluating abnormal left ventricular wall motion.
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Table 1. Patients’ profiles including coronary angiographic findings

Group Case Age Sex CAG findings
Normal CAG 1 TN 2y8m M Normal
2 SK 3y9m M Normal
3 DW 1yllm M Normal
4 KM 6y4m F Normal
5YS Jy6m M Normal
m=3y8m (+2y6m)
Abnormal CAG 6 MU 1y8m F Seg. 5. ANs
Aneurysm (+) 7 EY 4y5m F Seg. 1. ANs, Seg. 6. ANs
Stenosis (—) 8 RK 2y M Seg. 5. ANs
9 TO 9y M Seg. 6. ANl
10 HY 13y M Seg. 6. ANI1
m=6y (x£7y)
Abnormal CAG 11 WT 7y1m M Seg. 1. ANm+SS, Seg. 6. ANI,
Seg. 7. ANl
Aneurysm (+) 12 SK 3y F Seg. 1. ANI+SS, Seg. 2. ANI+LS,
Seg. 6, 7. ANI+LS+LS
Stenosis (+) 13 RK 8y6m M Seg. 1. ANI4+OC+CL, Seg. 6, 7. AN1
14 KS 6y6m M Seg. 1, 2. ANI+SS, Seg. 6. ANI
15 YI 8y4m M Seg. 6. ANm+LS
m=6y8m (+3y8m)
Myocardial 1 FH 4y2m M Seg. 1. ANI4+OC, Seg. 6. ANm
infarction (+) 2 RM 19y 10 m M Seg. 1,2, 3, ANI+LS, Seg. 5, 6, 7.

m=7y6m (+3y4m)

ANl +SS

Total m=5y8m (+7y4m)

CAG =coronary angiography; ANs=small aneurysm; ANm=moderate aneurysm; ANl=large aneurysm;
SS=segmental stenosis; LS=local stenosis; OC =occlusion.
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L 2-D echo cardiogram (LV short axis) I
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L Image input by video signal (NTSC)

I Signal conversion (analogue to digital) I

4

[ Original image display |

-

Ijxdocardial tracing (1 heart cycle : R wave to R wave) I

-

| Tracing region & selection I

i

I Fast fourier transformation I

}

I Phase & Amplitude color image display —l

Fig. 1. Flow chart of computer image proces-
sing system (MIPRON).

2-D =two dimensional; LV =left ventricle; NTSC
=national television system committee.
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Fig. 2. System configuration.

NTSC =national television system committee; Rec.=recorder; A/D=analog to digital: D/A=
digital to analog; I-O=input-output; B/W=black and white; Adr.=address; Proc.=processor;
DMA =direct memory access; FD =floppy disc.
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Fig. 3. Phase color image of a normal coronary
artery.

Phase color image in a normal case shows 2-3 color
levels of the lower color scale.
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Fig. 4. Amplitude color image of a normal
coronary artery.

Amplitude color image in a normal case shows
the full color scale change.
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Fig. 5. Phase and amplitude color images of abnormal coronary arteries.
A and B: Phase and amplitude color images of a case with a coronary artery aneurysm showing

the same color image pattern as a normal case.

C and D: Phase and amplitude color images of a case with a coronary artery aneurysm and stenosis

showing the same color image pattern as a normal case.

1. DAEML—XIZDWT

WiEh= = —, &Iz 0FIEmGIcBs W T
WX, FLEERG, (OPIIER, DM & < A
Wiix, ZoARE»LAREHEEGE 2 VLT L, b
L — 2 e O FHME O MERIC o W TRl
DIER D 557, HEIFA BHVICHHRIHFE
L—ZTH B, Fv/NIZE W TR

g E LN, EOBEFREGKBEORR A
Wiz, WEMICHAFEERED S RS L OO H
PO b v —2 B TEREEX BRI, Z OfhifiF
Pr&iE i PR & e IR AR RE O FIHIC X D,
Y VHEER ML —2DTAREL A2 o T

2. EEELIZOVT

DR 2 B R OUE D 72 iz, JaER

— 118 —



JIEE & O R i)

Fig. 6. Phase color image of a case with MI. Fig. 8. Amplitude color image of a case with
Different color is noted in the postero-inferior MI.
region. Different color is noted in the postero-inferior
region.

Fig. 7. SPECT images of a case with MII.
(a) sagittal, (b) transverse.
Defect is noted in the postero-inferior region.
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