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Evaluation of patients
with ischemic heart dis-
ease by exercise thallium-
201 myocardial imaging:
Comparison with coro-
nary arteriography and
graded treadmill exercise
testing
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Hironori

One hundred and eight patients with suspected ischemic heart disease were evaluated by exercise
thallium-201 myocardial imaging (T1-IM), coronary arteriography and graded treadmill exercise test
(GTX). They were divided into four groups; Group I consisted of 21 patients without significant coro-
nary artery disease (<75% diameter stenosis), Group II of 47 patients with significant coronary artery
disease (=75% diameter stenosis) but without previous myocardial infarction, Group III of 24 patients
who had previous myocardial infarction with additional coronary artery disease, and Group IV of
16 patients who had previous myocardial infarction without additional coronary artery disease.

In Group I, TI-IM showed positive findings in only two patients (9.5%), whereas GTX showed
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positive findings in seven (33.3%) and borderline findings in four (19.0%). In Group II, T1-IM showed
positive findings in 34 patients (74.5%), while GTX showed positive findings in 31 (66.0%) and border-
line findings in 12 (25.5%). In Group II, the sensitivity of TI-IM and GTX for identifying severe
stenosis (more than 99%) were 95.0% (19 of 20 patients) and 75.0% (15 of 20), respectively, but only
50.0% (four of eight) and 50.0% (four of eight), respectively, for identifying less severe stenosis (about
75%). In Group III, the sensitivity for detecting infarcted lesion by T1-IM was 95.8% (23 of 24 patients),
but the sensitivity for detecting ischemic area in the non-infarcted lesion was 41.7% (10 of 24). In
Group IV, a significant defect was detected by TI-IM, corresponding to the infarcted site in 14 of
16 patients (87.5%), and periinfarcted ischemia was shown in seven of the 14 patients (50.0%). In
both Group III and IV, GTX was positive in only 50% and 31.3%, respectively.

We conclude that T1-IM is a useful technique in the diagnosis of myocardial ischemia, especially
severe coronary stenosis, and is more specific than GTX. However, we must be careful for evaluating

ischemic, but not infarcted lesion by TI-IM in patients with myocardial infarction.

Key words
Exercise TI1-201 myocardial imaging
Ischemic heart disease

Graded treadmill exercise testing
Coronary artery disease

Coronary arteriography
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Table 1. Classification of the subjects by coro-
nary arteriography

Group I: No significant coronary artery disease
(n=21)
Group II: Effort angina without myocardial in-
(n=47) farction, but with coronary artery
stenosis of 75% or more
Group III: Myocardial infarction with additional
(n=24) stenotic disease of another coronary
artery
Group IV: Myocardial infarction without additional
(n=16) stenotic disease of another coronary
artery

153 1
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Fig. 1.

Coronary arteriogram in a patient with effort angina.
There is a 99% coronary artery stenosis in the proximal portion of the left anterior descending
branch.

Initial image

A el

Delayed image
Fig. 2. Exercise thallium-201 myocardial images in the same patient as in Fig. 1.

Note an antero-septal defect in the initial image and the remarkable redistribution in the delayed
image. These images are shown in the left anterior oblique projection (LAO).
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RCA LCA

Fig. 3. Coronary arteriograms in a patient with previous inferior myocardial infarction.

There are 999% coronary artery stenosis in the proximal portion of the right coronary artery (RCA)
and 909 stenosis in the proximal portion of the left anterior descending branch, LCA=left coronary
artery.

Initial image Delayed image

Fig. 4. Exercise thallium-201 myocardial images in the same patient as in Fig. 3.

Note an apical-inferior defect and an antero-septal hypoperfusion in the initial image. There are
remarkable redistribution into the anteroseptal segment, but no redistribution into the apical-inferior
segmentis observed. These images are shown in the left anterior oblique position (LAO).
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Pre-ACBG Post-ACBG

Fig. 5. Coronary arteriograms before and after aortocoronary bypass graft surgery (ACBG)
in a patient with previous antero-septal myocardial infarction.

There is 99% coronary artery stenosis in the left anterior descending branch preoperatively, and
the postoperative angiogram shows a satisfactory graft patency.

. &

Initial image Delayed image Initial image
Pre-ACBG Post-ACBG
Fig. 6. Exercise thailium-201 myocardial images before and after aortocoronary bypass
graft surgery (ACBG) in the same patient as in Fig. 5.
Note an antero-septal defect in the initial image and a minor improvement in the delayed image
preoperatively. There is a significantly improved perfusion postoperatively. These images are shown
in the left anterior oblique projection (LAO).
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Fig. 7. Comparison between the exercise thallium-201 myocardial imaging (TI1-IM) and
the graded treadmill exercise testing (GTX) in 21 normal cases and in 87 patients with

significant coronary artery disease.
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Fig. 8. Comparative sensitivity of the exercise
thallium-201 myocardial imaging (T1-IM) and
graded treadmill exercise testing (GTX) to
detect severity and site of coronary involve-
ment in 47 patients with angina pectoris.
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Table 2. Comparison between the exercise
thallium-201 myocardial imaging (TI-
IM) and the graded treadmill exercise
testing (GTX) in 47 patients with
angina pectoris

TI-IM

Positive Negative

Positive (%) 49.0 17.0  66.0

G (n=23) (n=8) (n=31)
T Borderline (%) 19.1 6.4 25.5
(n=9) (n=3) (n=12)

X  Negative (%) 6.4 2.1 8.5
(n=3) (n=1) (n=4)

74.5 25.5  Total (%)
(n=35) (n=12) (n=47)
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