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Summary

T1-201 exercise myocardial scintigraphy and quantitative analysis using bull’s eye display were
performed in 31 cases (18 bypass cases, 13 PTCA cases) to determine the indications for coronary
artery bypass surgery and PTCA, and to evaluate postoperative improvement. Regions of interest
(ROI) corresponding to each revascularized area were created on a bull’s eye display. Then the
washout rates (WR) and 9, uptakes were expressed as percentages. Improvement was judged to have
occurred if the revascularized coronary artery was patent and both the WR and 9, uptake returned to
the normal range as determined from the examinations of 20 normal cases.

The results were as follows:

1. The preoperative mean WR of the improved areas (30 vessels) was 19+15%,, while that of
the unimproved areas (15 vessels) was 35+79%,. We assumed that the area was suitable for revasculari-
zation when the preoperative WR was less than 25%, which was in the lower limit of the normal
range. Then, 18 vessels were judged to be suitable for surgery, and subsequent postoperative im-
provement was obtained in the 17 areas.

2. In 32 scintigraphically-improved areas, 30 vessels were angiographically patent, while five
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vessels were obliterated angiographically in 13 scintigraphically-unimproved areas (diagnostic validity
was 769, of all 45 vessels).

3. The exercise tolerance increased significantly (p<0.01) from 8.7+2.0 min to 11.6+2.5 min
in the improved cases in which all the revascularized areas were improved after revascularization.
There was no change of the exercise tolerance (before: 9.4+3.4 min, after: 9.4+2.5 min) in the
unimproved cases in which all the revascularized areas were unimproved.

4. Quantitative analysis was useful for objective evaluation, because the visual evaluations did
not always agree with the quantitative evaluation.

We concluded that the area with the preoperative WR less than the normal range is suitable for re-
vascularization. As the scintigraphic evaluation was in accord with improved exercise tolerance and with
patency as observed by coronary angiography, our method seems useful for postoperative follow-up.
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Fig. 1. Regions of interest (ROI) on bull’s eye
display.
Each number of the ROI represents the vascularized

areas corresponding to the location of the coronary
artery according to the classification of the American
Heart Association.
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Table 1. Normal range of the washout rate and
9% uptake in each vascularized area
obtained from the normal controls

Washout %uptake
ROI
No.  Mean S.D. l\_/[;aSnD Mean S.D. 1\_/_[;%%
1 41 8 25 85 5 75
2 41 8 25 85 4 77
3 41 8 25 83 5 73
6 40 8 24 90 4 82
7 41 8 25 94 3 88
8 40 8 24 87 5 77
9 41 8 25 93 6 81
10 40 8 24 95 3 89
11 41 8 25 93 4 85
12 41 8 25 95 4 87
14 41 8 25 90 4 82

ROI No.: Each ROI number corresponds to the
location of the coronary artery according to the the
classification of the American Heart Association.
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Table 2. Washout rate, °, uptake and duration of exercise before and after coronary
bypass surgery or PTCA

Patient Revascularized Washout rate %uptake Judgement Exercise
coronary artery pre post pre post CAG Tl both pre post
1 LAD 7 21 43 59 90 + + + 9.0 12.0
2 LAD 7 26 56 55 91 + + + 10.0 10.0
3 Cx 12 1 34 54 87 + + +
Cx 14 9 30 58 84 + + + * *
LAD 7 24 19 95 73 + - -
4 LAD 7 21 35 88 88 + + + 9.0 12.0
5 Cx 12 25 43 74 70 - — -
LAD 7 34 47 94 87 - - - * *
LAD 9 38 48 98 98 + + +
6 LAD 9 36 34 96 99 + + + * *
7 LAD 6 24 46 75 87 + + + 13.0 17.0
8 LAD 8 —15 33 46 83 + + + 8.5 9.0
Cx 14 -5 43 65 82 + + +
9 LAD 8 29 29 77 94 + + +
LAD 9 33 23 97 99 + - - * *
Cx 11 35 26 97 97 + + +
10 LAD 6 43 39 53 61 + - - * *
11 RCA 3 3 52 63 83 + + + 5.0 7.0
12 LAD 7 3 26 70 92 + + +
Cx 12 26 43 92 58 - — - * *
13 LAD 8 13 35 61 87 + + +
LAD 9 32 35 87 92 + + + *
14 LAD 8 2 43 69 93 + + + * *
15 LAD 9 33 47 40 46 + - - 13.0 12.5
16 RCA 3 45 46 82 82 - + - * *
17 LAD 8 24 52 67 81 + + + 8.0 8.5
18 LAD 7 27 46 61 85 + + + 9.0 12.8
LAD 9 34 50 92 88 + + +
19 RCA 1 30 31 81 70 + - - 6.5 3.5
20 LAD 10 34 32 89 85 - — -
LAD 38 39 37 80 95 + + + * *
21 RCA 3 41 44 79 82 + + +
LAD 8 43 40 73 76 + - - * *
22 LAD 7 14 47 45 88 + + + 8.5 13.0
23 LAD 6 30 38 92 93 + =+ + 6.5 10.3
24 LAD 8 25 34 60 85 + + + 10.0 13.0
25 RCA 2 34 54 58 84 - + - 10.0 9.0
26 RCA 2 39 43 84 85 + + + * *
27 LAD 38 2 51 87 92 + + + 10.0 13.0
28 LAD 7 42 —6 93 49 - - - 11.0 13.0
29 LAD 7 48 16 71 97 + - - 6.0 6.8
30 LAD 6 31 22 74 73 + - - 10.0 11.5
31 Cx 12 8 48 49 87 + + +
LAD 8 9 52 62 91 + + + 6.0 13.0
RCA 3 16 49 53 80 + + +
Judgement: + =improved; — =unimproved.

Abbreviations: CAG =coronary angiography (or bypass graphy); Tl=index by scintigraphy (washout rate and
9%uptake); Exercise=duration of exercise; LAD=left anterior descending branch; Cx=left circumflex coronary
artery; RCA=right coronary artery.

*not evaluated.
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Fig. 2. Comparison of the preoperative mean
washout rate in the improved and unimproved
areas.

*: Lower limit of normal range obtained from nor-
mal controls (mean—2SD=259%,).
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Fig. 3. Comparison of pre- and postoperative
mean % uptakes between the improved and
unimproved areas.

Postoperative mean %, uptake in the improved areas
is significantly increased over the preoperative value
(p<0.01), while there is no change in the unimproved
areas.
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Fig. 4. Comparison of pre- and postoperative
mean durations of exercise between the im-
proved and unimproved cases.
Postoperative mean duration of exercise in the im-
proved cases is significantly longer than the preopera-

tive value (p<0.01), while there is no change in the
unimproved cases.
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Fig. 5. Three examples of the bull’s eye display.
Upper: A typical redistribution is shown on the bull’s eye display. The washout rate in the ROI
of No. 8 is 139%,. This area shows scintigraphic improvement after coronary bypass surgery.
Middle: Although there is no redistribution on the bull’s eye display, the washout rate in the ROI
of No. 8 decreased to 29,. This area shows scintigraphic improvement after coronary bypass surgery.
Lower: An imcomplete redistribution on the bull’s eye display is shown. However, the washout
rate in the ROI of No. 6 is 43% (normal range). This area does not show scintigraphic improve-
ment after PTCA.
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