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Summary

Several animal experimental studies have shown that the enhanced CT gives the direct evidence
of acute myocardial infarction characterized by an initial filling defect and late enhancement in the
site of the damaged myocardium. Therefore, we studied experimentally and clinically the diagnostic
value of these CT findings in detecting and quantitating recent and remote myocardial infarctions.

Sixteen mongrel dogs with anterior myocardial infarction were subjected to the present study.
The cardiac infarction within one month after coronary arterial ligation was visualized as a filling defect
by early CT scan after intravenous injection of contrast material. The delayed scan after the injection
showed late enhancement of the infarcted area in both acute and chronic phases. Post mortem histologic
studies confirmed that the area of filling defect coincided with the necrotic myocardium and late
enhancement coincided with the totally infarcted myocardium including healed scar. The total
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infarct size measured from CT images was closely correlated with histo-pathological infarct volume
(r=0.96).

In the clinical study, the enhanced CT was performed on 112 patients with myocardial infarction
and 12 patients with angina pectoris. The filling defect and late enhancement of the infarcted myo-
cardium in the antero-septal or apical wall were detected as clearly as in the animal experiment; the
former was found in 859 of the patients with recent infarction, and the latter was detected in about a
half of the patients with both recent and remote infarctions. However, these CT findings were not clearly
recognized in the patients with infero-posterior infarction, subendocardial infarction or angina pectoris.

These results indicate the usefulness of CT in the noninvasive diagnosis and a follow-up study

of myocardial infarction.
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Table 1. Subjects in a clinical study

Early scan Late scan
Myocardial infarction 112 22
Antero-septal 78 {20
Infero-posterior 27 2
Subendocardial 7
Angina pectoris 12
Total 124 22
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Fig. 1. Cardiac CT images of a dog with experimental myocardial infarction.
A: CT image obtained at the 6th day after coronary arterial ligation. A filling defect in the anterior

wall of the left ventricle is demonstrated soon after the bolus injection of contrast material.

B: CT images at the 12th day after coronary arterial ligation. A small filling defect is seen in the

early image after the bolus injection (B-1), and the late enhancement of infarcted myocardium appears

in the delayed image after the slow infusion of contrast material (B-2).
C: CT image at the 44th day after the ligation. Enhancement of the infarcted myocardium is

demonstrated only in the delayed scans after the injection of contrast material.
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Fig. 2. CT values as a function of time after the bolus intravenous injection (B), and after
the continuous slow infusion of contrast material at four different days in a dog with

myocardial infarction.
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Fig. 3. Changes of volume of myocardial in-
farction measured by CT.

Changes of volume of a filling defect in early
enhanced image and volume of the portion of late
enhancement of myocardium during the healing
process of myocardial infarction in experimental dogs.
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Fig. 4. Correlation between infarct volume
determined by late enhancement of myo-
cardium in the delayed CT scan and infarct
volume at autopsy.

QO: acute phase, @: chronic phase.

The correlation coefficient is 0.96 in 11 dogs.
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Fig. 5. Contrast enhanced cardiac CT images
of a patient with 6-day-old antero-septal myo-
cardial infarction (antero-septal infarction, 45
years male).

Top: After the bolus injection of contrast medium,
a filling defect (low density area, CT value: 24.7+7.3)
appears in the infarcted region. Bottom: Ten minutes
after the injection, a late enhancement (high density
area, CT value: 58.1+7.7) appears in the same region.
(From Morooka et al: J Cardiography 12: 359-369,
1982, with permission.)
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Table 2. Occurrence of a filling defect in
patients with antero-septal infarction
at various chronological sequences

Duration from

MI onset + (%) — Total
~1W 8 (89%) 19
~ 1M 11 (85%) 2 13
~3M 6 (32%) 13 19
~ 6M 3 (30%) 7 10
6M ~ 0 (0%) 27 27
Total 28 36%) 50 78

Table 3. Occurrence of late enhancement
of myocardium in patients with
antero-septal infarction at various
chronological sequences

Duration from

MI onset + + —  Total
~1W 0 1T 01
~ 1M 3 3 2 8
~3M 3 1 0 4
~ 6M 1 0 2 3
6 M ~ 2 2 0 4
Total 9 7 4 20_
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AR oEEMC &Y CT 27w, &FE#OTR
BRIEG L, 0%+ % late enhancement
ERL, WREBTREOHIICL Y, Thpfizs
EHSRTFTR Th 5 LB L TwW5b. 4F, Fa
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LRI, REEREDO R o723 # BLLEo @
ik CT iR R+ 280> T 5.
2MMoMEF T o hE T L RO/ RSk
0, 2~5 g B L% o B Tl TRKIER
XD b $, late enhancement DI A b i

SESIC A BB FER K IR B X F late en-
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Fig. 6. Cardiac CT images of a patient with 3-week-old antero-septal myocardial infarction

(66 years, male).

Left: A small filling defect is demonstrated in the anterior wall of the left ventricle immediately

after the bolus injection of contrast material.

Right: Ten min after the injection, late enhancement of the antero-septal wall appears, and the

enhanced area is larger than the filling defect.
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Fig. 7. Cardiac CT images of a patient with 4-month-old extensive anterior infarction

(55 years, male).

Left: The right ventricle (RV), left ventricle (LLV), normal myocardium (NM) and papillary muscle
(PM) are clearly demonstrated soon after the bolus injection of contrast material. However, the struc-
tures of the anterior portion of the left ventricle are not distinctly visualized.

Upper panel: Middle level of the left ventricle.
Lower panel: Lower level of the left ventricle.

Right: An area of late enhancement (LLE) suggesting the infarcted myocardium and a mural thrombus
('TH) are observed by the delayed image at the same levels of the left panels after 10 min from the

bolus injection.
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