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The Role of CT in Myocardial Infarction: Comparison with Echocardiography
and Thallium Myocardial Scintigraphy
Yukio Oyama

Department of Radiology, St. Marianna University School of Medicine
(Director: Prof. Masamichi Fujii)

Research Code No. : 507.1

Key Words : Myocardial infarction, CT, Echocardiography,
Thallium myocardial scintigraphy

CT of 99 consecutive patients with myocardial infarction was retrospectively compared with
echocardiography (82 patients) and thallium myocardial scintigraphy (78 patients) in detectability of
myocardial infarction and reliability in evaluation of location and extent of the disease. Myocardial
infarction was detected by CT in 96 of 99 patients (97%), by ecocardiography in 60 of 82 patients (73%)
and by thallium scintigraphy in 63 of 78 patients (81%). In 2 test, CT was significantly superior in
detection of myocardial infarction (p<0.01) as well as in reliability in evaluation of location and extent
of the disease (p<(0.01) to both echocardiography and thallium scintigraphy. The reasons and clinical

significance of the results were discussed.
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Table 1 Time differences between CT and
Echocadiography (Echo) and between CT and
Thallium myocardial scintigraphy (T1) in the
cases of myocardial infarction (MI)

Age of MI at Time difference Time difference
the time of CT  between CT and Echo between CT and T1

~ 30days 0~16(6. )days 0~15(6.5)days
31~60days 0~35(11.1) 1~35(10.9)
6ldays--1lyear 0~53(15.4) 1~50(15.2)
more than lyear 0~60013.1) 3~51(15.1)
unknown 0~44(13.2) 8~36(24.7)

() : mean value
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Fig. 1 Divdsion of left ventricular wall for evaluation of extent of myocardial
infarction. Left ventricular wall is grossly divided into six segments ; anterior
basal, anterior apical, lateral, posterior basal, inferior walls and septum. A.
three-dimentional illustration of left ventricle. B. CT images; basal and apical
slices of ventricles. C. Echocardiography ; basal short-axis, apical short-axis,
long-axis and four-chamber views. D. Thallium-201 myocardial scintigraphy ;
anterior, right anterior oblique, left anterior oblique and lateral views,
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Fig. 2 Lateral myocard.xal infarction. 45 year-old
man with chest pain. ECG showed Q wave in lead
aVL. Serum levels of myocardial enzyms were
elevated. Angiography showed severe stenosis of
high lateral artery. CT taken on the 31th day
showed a small area of increased contrast enhan-
cement in the lateral wall of the left ventricle
(arrow). Echocardiography taken on the 23th
day could not demonstrate the lateral wall
because of overlapping of lung tissue. Exercise
myocardial scintigraphy taken on the 31th day
showed no apparent abnormality.
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Fig. 3 Extensive myocardial infarction. 54 year-old man with several attacks of

FEFN634E 9 3250

chest pain. Abnormal Q waves in leads V1-4 on ECG. Died on the same day of
the last sttack 5 years after the first attack. Cut section of autopsy specimen of
the heart (A) showed extensive area of old infarction (white area : black arrow
heads) of the myocardium of the left venticular anterior wall and septum.
Another lesion was noted in the posterior portion of the lateral wall and lateral
portion of the inferior wall (white arrow heads). There was also fresh infarc-
tion (dark area: arrows) in the septum and left ventricular inferior wall.
Microscopical findings of this area (B) showed replacement of myocardial cells
by fine collagenous tissue with stromal edema and hemorrhage. Increased
extracellular space like this may allow larger amount of contrast medium to
accurnurate, resulting in increased enhancement on CT. Microscopical findings
of the specimen of old infarction (C) showed dense collagenous tissue with
proliferation of capillaries in varying size, which may be also one of causes of
increased contrast enhancement on CT. Delayed contrast CT nine days after the
first attack (D) showed persistent contrast enhancement of the lateral and
inferior wall of the left ventricle (arrows), which was more prominent than the
left ventricular cavity suggesting disturbed removal of contrast medium in this
area. CT taken before the last attack (E) showed left ventricular extensive
lesion of thinning and increased contrast enhancement anteriorly (arrow heads)
and smaller lesion of increased contrast enhancernent inferolaterally (arrows)
which were well correlated with the old infarction noted in the autopsy speci-
men (A). Echocardiography taken 8 days after the CT (IF; enddiastolic and
endsystolic images of short-axis view of the apical left ventricle) showed severe
hypokinesis of the anterior wall of the left ventricle and septum (arrow).
However, contraction of the lateral and inferior walls were unremarkable. Rest.
thallium myocardial scintigraphy taken 12 days after the CT showed no difinite
defect.
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Fig. 4 Multiple myocardial infarctions. 68 year-old woman with two attacks of
dyspnea. Abnormal Q waves in leads III and aVF in the first attack and in leads
V1, 2 in the second attack on ECG. Decreased hight of R waves in leads V3, 4
was noted in both attacks. CT taken 44 days after the second attack (A, B)
showed multiple skip lesions of increased contrast enhancement in the left
ventricular anterior, lateral, inferior and posterior walls and septum (arrows).
Echocardiography taken 27 days after the second attack showed hypokinesis of
left ventricular anterior wall and ventricular septum (C). Rest myocardial
scintigraphy taken 26 days after the second attack (D) showed decreased
accumulation of radioactivity in the left ventricular inferior wall. CT may
explain the change of ECG and discrepancy among ECG, echocardiography and

scintigraphy.
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