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Summary

Persistent myocardial hypoperfusion in delayed images demonstrated by preoperative exercise
T1-201 myocardial scintigraphy may improve after PTCA. The purpose of this study was to test
whether PTCA-induced improvement could be anticipated by means of preoperative two-dimen-
sional echocardiography and exercise T1-201 myocardial scintigraphy. The subjects consisted of 24
patients with prior myocardial infarction, in whom serial exercise T1-201 myocardial scintigraphy
had been performed during treadmill exercise testing.

The patients were divided into three groups according to the results of two-dimensional echocar-
diography (Group I: eight patients with hypokinesis in the infarct zone; Group II: eight patients with
akinesis without a thin wall in the infarct zone; Group III: eight patients with akinesis with a thin
wall in the infarct zone).

Results were as follows:

1. There was no significant difference in initial Tl-uptake in all the 24 patients before and
after PT'CA, though significantly increased uptakes were observed in Groups I and II after PT'CA.
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2. There were significant differences in preoperative initial Tl-uptakes among the three groups.

3. In Group II, the patients with postoperative scintigraphic improvement had significantly
higher preoperative initial Tl-uptakes.

4. The postoperative improvement of myocardial perfusion was accompanied by improvement
in wall motion.

Therefore, an infarct zone without delayed redistribution in T1-201 myocardial scintigraphy does
not necessarily indicate scar tissue. However, it may represent hypokinetic or akinetic areas without
thin walls on two-dimensional echocardiograms, suggesting a hibernating myocardial state due to
chronic intermittent episodes of myocardial ischemia. In such cases, improvement of myocardial per-

fusion after PTCA can be expected.
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Table 1. Characteristics of the three groups

Group I Group II Group IIT
(hypokinesis) (akinesis without thinning) (akinesis with thinning)
Patients (No.) 8 8 8
Age (year): Mean 60 66 64
Range 43~69 50~ 74 38~72
Infarction-related artery
LAD 4 5 6
LCX 2 0 0
RCA 3 2
Tl-uptake (%)
Before PTCA
Initial uptake 66+6.2 54+7.5 45+5.4
Delayed uptake 66+6.5 55+6.1 46+5.9
After PTCA
Initial uptake 70+8.8 58+10 42+6.9
Delayed uptake 70+9.3 57+12 44+5.7
WTR: Mean 1.0 0.9 0.7
Range 0.9~1.2 0.8~1.1 0.6~0.7
Changes in wall motion abnormality
Improved 5 0
Unchanged 3 8

LAD=left anterior descending branch; LCX=left circumflex branch; RCA=right coronary artery; PTCA=

percutaneous transluminal coronary angioplasty ; WTR=left ventricular end-diastolic wall thickness ratio.

LAO 45° LAO 60°

ROI of LAD@@@@@@
LCX : © G
RCA:@@@@

i —k
(k : back ground) -

Fig. 1. Illustration of method of measuring the
regional Tl-uptake ratio.

ANT=anterior ; LAO=left anterior oblique ; ROI=
region of interest; RUR=regional Tl-uptake ratio.
For other abbreviations: see Table 1.

RUR (%)=

ED

WTI

WTR=wr~

Fig. 2. Method of measuring the wall thickness
ratio.

WTR=left ventricular end-diastolic wall thickness
ratio; WTI=wall thickness of infarct zone; WTN
=wall thickness of normal zone; ED=end-diastole.
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Fig. 3. Changes in regional Tl-uptake ratio of the
initial image before and after PTCA.
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Fig. 4. Changes in regional Tl-uptake ratio of the initial images of the three groups before and

after PTCA.

Improvement of the Tl-uptake ratio after PTCA is observed in Groups I and II.
Group I=patients showing hypokinesis in the infarct zone; Group II=patients showing akinesis
without a thinned wall in the infarct zone ; Group III=patients showing akinesis with a thinned wall

in the infarct zone.
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Fig. 5. Comparison of regional Tl-uptake ratios of
the initial images in the three groups before PTCA.
The initial Tl-uptakes among the three groups show
significant differences.
Groups I, II and III: see Fig. 4.
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Fig. 6. Comparison of regional Tl-uptake ratios of initial images between improved and
unchanged cases before and after PTCA in Groups I and II.
The Tl-uptake ratio is greater in improved cases than in unchanged cases in group II.

improved : over 5% ; unchanged: under 5%.
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Before PTCA

After PTCA

Ex Re

Before PTCA After PTCA

Fig. 7. Exercise thallium-201 myocardial scintigrams in the 60° left anterior oblique projec-

tion before and after PTCA in a patient with previous anteroseptal myocardial infarction.
The preoperative exercise image shows a defect involving the anterior segment. There is no redis-

tribution preoperatively but partial improvement of myocardial perfusion can be seen postoperatively
in the anterior segment.

Ex=exercise image; Re=redistribution image.

ED ES

Fig. 8. Short-axis views at the level of the papillary muscles of the two-dimensional echocar-
diograms before and after PTCA in the same case as Fig. 7.
The endocardium at end-diastole is superimposed on the end-systolic frames as shown by a dotted line.
Severe hypokinetic wall motion of the anteroseptal region becomes mildly hypokinetic after PTCA.
ED=end-diastole ; ES=end-systole; solid line: end-diastole; dotted line: end-systole.
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Before PTCA

Fig. 9. Exercise thallium-201 myocardial scintigrams in the 60° left anterior oblique projec-
tion before and after PTCA in a patient with previous anteroseptal myocardial infarction.
The preoperative exercise image shows a hypoperfusion involving the anterior segment. There is

no redistribution preoperatively, but improvement in myocardial perfusion can be seen postopera-
tively in the anterior segment.

n‘s-“'ﬁ b €5

P g

Fig. 10. Short-axis views at the level of the papillary muscles in the two-dimensional echo-
cardiograms before and after PTCA in the same case as Fig. 7.

Akinetic wall motion of the anteroseptal region becomes mildly hypokinetic after PTCA.
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Before PTCA

After PTCA

Ex

Before PTCA

After PTCA
Exercise T1-201 myocardial scintigrams in the 45° left anterior oblique projection be-
fore and after PTCA in a patient with previous anteroseptal myocardial infarction.

The preoperative exercise image shows a defect involving the anteroseptal segment. There is no

redistribution preoperatively, and no improvement of myocardial perfusion can be seen postopera-
tively in the anteroseptal segment.

Fig. 11.

ED ES

Fig. 12. Short-axis views at the level of the papillary muscles in the two-dimensional echo-
cardiograms before and after PTCA in the same case as Fig. 11.

Wall motion of the anteroseptal region shows akinesis before PTCA and this remains unchanged
after PTCA.
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