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Summary

A new computer system was proposed to evaluate abnormal motion of the ventricular wall in patients
with myocardial infarction. Multi-slice ECG-gated cardiac X-ray CT (MSECT), a new technique
developed in our laboratory, was the source of the original image. Using this system, we reconstructed
three-dimensional images, calculated %, shortening values of the entire heart, and visualized abnormal
wall motion on the ventricular surface, displaying three-dimensionally. Our initial study of five
patients with myocardial infarction showed good correlation between the findings using this system
and conventional echocardiography and cine-ventriculography.

Since the development of the ECG-gated method, the application of CT to the study of heart
diseases has progressed rapidly. In patients with myocardial infarction, ECG-gated cardiac CT is
used to visualize infarcted myocardium and to evaluate impaired cardiac function. However, such
analyses were limited to single slices, because a large dose of contrast medium was required to dis-
tinguish the ventricular chamber from the myocardium.

By adopting multi-slice ECG-gated cardiac X-ray CT images as the data source and using three-
dimensional reconstruction technique, this system is useful for evaluating abnormal wall motion.
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Fig. 1. Topogram of the lateral projection to determine the range of the desired tomo-
grams.
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Dashed lines indicate positions in which nongated conventional CT are obtained. These are scanned
with 20 degree caudal slant to decrease the total scan time.
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Fig. 2. Original multi-slice ECG-gated X-ray CT (MSECT) images.

Ten sequential phases of ECG gated cardiac C'T' images cover one cardiac cycle.
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Fig. 3. Two-dimensional %, shortening image of the long axis in a control case.

On the left side, a ventricular long-axis section is displayed, and positions of short-axis sections are
superimposed as lines perpendicular to the long axis. The intersected points are numbered sequentially
from the anterior wall to the posterior wall. Right upper panel indicates 9%, shortening values on each
position. Right lower panel indicates deviations of the %, shortening values from the mean values of
the control.

Fig. 4. Three-dimensional %, shortening images developed in a control case.

Left upper and right lower edges express the mitral valve and the apex, respectively. From the left
lower side to the right upper side, the inferior wall, septum, anterior wall, lateral wall, and inferior
wall are arranged sequentially. 9%, shortening values are expressed as distances from the developed
ventricular wall.
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Fig. 5. Two-dimensional %, shortening image of the long axis of Case 1 (61-year-old man,

anterior infarction).

Akinetic segments between position numbers 10 and 15 indicate decreased apical wall motion.

Fig. 6. Developed three-dimensional % shortening image of Case 1.

Hypokineses of the anterior wall and apex are depicted.
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Fig. 7. Solid three-dimensional 9, shortening image of Case 1.

9% shortening values are expressed as gray levels on the diastolic ventricular surface displayed three
dimensionally. The ventricular wall with good contraction is expressed brightly. Although the image
can be seen from any direction, the posteroanterior (PA) view is adopted in this case. Hypokinetic area
is observed in the interventricular septum and apex.

DEVIATION FROM MEAN

Fig. 8. Solid three-dimensional %, shortening image (deviation from the mean) of Case 1.
Plain areas contract better than the mean values of the control. Hypokinesis is expressed as meshed
area. In any case, the brighter an area, the greater it deviates from the mean value of the control.

25



)

18

10

v

Fig. 9

S
-
o
)
S

Fig. 11

— 26 —



akinesis, f/g.{»= = —[Xic T anteroseptal hypo-
kinesis A3 fgfi xh=. Fig. 5 i EhlimE 2 &kt
% shortening %73, BLEED 10 55 15
IZh 3T akinesis XA bhiz. A TFXED %R
B0 6 ORETIE, TEO—HEE LR
EESEBMEOE TR B b1 5. Fig. 6 iZRL
7JRBA%Y 3 RIT % shortening & Tix, Rl
AT T TEESER TS H 5. MER 3K
5t % shortening #% (Fig. 7) <, WEKHID
FEENEERSILAEE O REIC, % shortening {&
PIRIRTRIRENTE Y, B3I EBEER O
BWZ Ltekbd. YHERBREZOFANORS
TEenTEBH, Fig. 7 3EEGTHS. £l
DLERESN D, FH T OLREICH i TEEES)
HOETE2RD 3. LRIFEHELD 2L B0

SEFHE ORI L LTRY, B ki Tw 3.
Fig. 8 ic M—JF510 & Y Bl7c HEBTHH» 5 OR
EEROTHRETT. HEHRTHIVBHESORN
W ERT, BOBSRIBTEECHERL TS
5. Y50 05ESHENETIE E BTSN
DORENPKENZ LEEKT 5. FEHITIRL
EHEH» O LRIPIE LT TRFEREREN-TE
D, O OBEESNABRICHBELTETL
TWie. E7z, ZOREZORIBITIES <12 LR
2 BHEANR D - 7z

iERl 2. 405%, Bk, nieEmEsE

HEEMIGERICT 6 FITELMELRD . X
EieT3E, 6Fn akinesis, WGz a—iz
T anteroseptal hypokinesis AEfish T 5.
RHhimE 2 )kt % shortening 4 (Fig. 9) <,
1E»S 7HICHIT T OREET akinesis DIREEIK

DERRHIG X # CT $hi A o BER M o 31

b ol JRFAE 3 RIT % shortening 5 (Fig. 10)
T, HIBEE Kb FH IR & A TF DL RERIC 2
T, BEEBMEDKT Lic M40 K-> T Wi,
¥7z, SIEB 3 KIE % shortening #5 (Fig. 11)
REWTH, LEPRE, AEER L O ROBES)
MR T 2588 7z

B 3. S95%, Bk, THEEEEE

HEIRER E, 15 Fic 9% ez, ExEEc
5% akinesis Afgfahi. E#E 2 kT
% shortening 4 (Fig. 12) <4, TFTEOMIESH
filic akinesis # F¥s7z. Fig. 13 j3374K%I 3 kot
% shortening R T» 525, TFTESBLELLTV
ko, EfOEDINEICHZLEEL 0ETH
bREFELDTHS. TEMEERAITESME D
KT LB 23380 bhie. Fig. 14 35 BEsE
B DREDKRTD 55, FHIOESESREIT
TEEN B RIBEIZ T THEELR.

B 4. S54%, BE, TEEEZ

BHRERICT 13812 9% e t, E=EE
E, 3, 4F» hypokinesis L 5% akinesis %
B Fie, BB~ =2 —Kiz T, inferomedial
hypokinesis 2351 & h . R#ilE 2 Kt %
shortening {4 (Fig. 15) iz W T b, (LRI 5
TEEIZ 217 T D hypokinesis & FEEMIE 5 ] »
akinesis # 387z, Fig. 16 [T utREEEH 55 D
Rz & B b+ EE 3 R5T % shortening T H
5%, TEXEETIEbIC, EFi60EDES
#60FETHLIY REFbochs. il
TEEDEBIEA R ICE T LTz,

B 5. S574%, Bk, BIBEDRE - AEEE

HEMNRER 12T 7%& 100%, 9 & 90%, 12 &

Fig. 9. Two-dimensional % shortening image of the long axis of Case 2 (40-year-old man,

anterior infraction).
It indicates that the anterior wall is akinetic.

Fig. 10. Developed three-dimensional %, shortening image of Case 2.
The ventricular wall is depressed at the center and right lower area representing hypokinesis of the

anterior wall.

Fig. 11. Solid three-dimensional %, shortening image of Case 2.
The interventricular septum, anterior wall and apex are hypokinetic.
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Fig. 12. Two-dimensional % shortening image of the long axis of Case 3 (59-year-old man,
inferior infarction).
Inferior wall motion decreases, especially near the mitral valve.

Fig. 13. Solid three-dimensional %, shortening image of Case 3.
The left ventricle is positioned at LAO 60; and is looked 30 degrees up to observe well the in-
ferior wall. Dark area extends over the inferior wall near the mitral valve (right lower side).
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DEVIATION FROM MEAN

Fig. 14. Solid three dimensional 9%, shortemng image (deviation from the mean) of Case 3.
The left ventricle is observed from the same point as Fig. 13. Compared to the control group, the
inferior and lateral walls are hypokinetic.
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Fig. 15. Two-dimensional 9%, shortening image of the long axis of Case 4 (55-year-old man,

inferior infarction).
Hypokinesis of the apex and inferior wall is observed. Akinetic segment exists near the mitral valve.

DEVIATION FROM MEAN

Fig. 16. Solid three-dimensional 9%, shortening image (deviation from the mean) of Case 4.
The left ventricle is positioned at LAO 603 and is looked 60 degrees up. Meshed field indicating hy-
pokinesis extends over the inferior wall widely.
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Fig. 17. Developed three-dimensional % shortening image of Case 5 (57-year-old man, an-

teroseptal infarction, right ventricular infarction).

Entire wall motion decreases except in the interventricular septum.
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