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Summary

In order to differentiate transient myocardial ischemia from infarction, the delayed thallium-201
myocardial imaging (redistribution image) is widely utilized, however, the precise mechanism of re-
distribution remains unsolved.

In the present study, we proposed a new method to elucidate myocardial ischemia on images.
In normal subjects, patients with old myocardial infarction (OMI) without angina pectoris (AP) and
patients with AP, 1.4 mCi of thallium-201 (TI-201) was intravenously injected at the peak exercise,
and immediately myocardial images were obtained in the three projections. Then, 0.3 mg of
nitroglycerin (NTG) was sublingually given, and 0.6 mCi of TI-201 was readministered. NTG
myocardial images were analyzed in the left anterior oblique projection and evaluated visually and
quantitatively. There was no significant difference in the relative activity on exercise to NTG images
in normal subjects and patients with OMI, while patients with AP showed increased activity on exercise
to NTG images. Furthermore, the increase in relative activity done by the exercise-nitroglycerin
study was greater than that by the conventional exercise-redistribution study in patients with AP.

It was concluded that a new method in the present study is able to image myocardial ischemia
distinctly and could be useful in clinical studies.
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Table 1. Clinical data of 25 patients
Ageafyr) lEn Z(:’ct Location & Severity SMS
Sex site of Coronary Stenoses RpPP Angina IEsi(:emia
(Group 1)
1 55M (=) Normal 236 (=) (=)
2 50 M (=) Normal 202 (=) (=)
3 56 M (-) Normal 23 (=) (=)
4 9M (-) not done 330 (=) (=)
5 51 M (=) not done 245 (—) (=)
6 60M (=) not done 125 (=) (=)
(Group 1)
7 54 M Ant LAD 99 12 (=) (=)
8 58 M Inf RCA 100 310 (=) (=)
9 61 M Inf not done 173 (=) (=)
10 69M Ant LAD 99 80 (=) (=)
n 62M Inf  LAD 100, LCx 75, RCA 100 192  (—) (=)
12 62M Inf not done 287 (=) (=)
(Group 1)
13 64M Ant LAD 99, LCx 99, RCA 75 nz (+) (+)
14 54M Inf RCA 9% 148 (+) (+)
15 69 M Inf  LAD 100. LCx 75, RCA 100 113 +) (+)
16 63M Inf  LAD 75, LCx 99, RCA 99 194 (+) (+)
17 53M Ant LAD 100. LCx 75 133 (+) (+)
18 62M Ant LAD 77 234 (+) (+)
19 6 M Inf not done 105 (+) (+)
20 49M Inf RCA 75 125 (4) (+)
21 62M (=) LAD 9. LCx 75. RCA 99 150 (+) (+)
22 64M (=) LAD 75 241 (+) (+)
23 66 M (=) LAD 90, LCx 90 246 (+) (+)
24 62M (=) LCx 9% 233 (+) (+)
25 54M (=) LAD 75

Ant=anterior; Inf=inferior; SMS=stress myocardial scintigraphy; RPP
=rate-pressure product (mmHg/minx10?); LAD=left anterior descending
coronary artery; RCA=right coronary artery; LCx=Ileft circumflex coro-

nary artery.
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nitroglycerin (NTG)
0.3mg sublingual

1 st injection 2 nd injection
(2°'TI 1.4mCi) (2°'TiI 0.6mCi)
| | 1 minute
L rrerrrrererrreprre eyt
exercise (Ex) ANT | LAT pELAO LAO //
Ex Image NTG Image

Subtracted NTG Image =NTG Image — Ex Image

B.P. and E.C.G monitoring constant ——

Fig. 1. Program of data acquisition.
ANT=anterior; LAT =lateral; LAO=Ileft anterior oblique.

Exercise Image

LAO 45°

. . count rate (other region)
Relative activity (Ex) = X100 % (1)
count rate (highest region)

A
(example 5 )

Subtracted NTG Image (S-NTG Image)

LAO 45°

Relative activity (S-NTG) =% X100 % coeeeeeeeees (2)

Change in relative activity (4) =(2)—(1)

Fig. 2. Method of data analysis.
Five regions of interest in the LAO view are chosen for the computer scoring.
A: reduced activity region, B: highest activity region.
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Fig. 3. Representative exercise thallium-201 images in a normal subject, a patient with
angina pectoris and a patient with old myocardial infarction.

A defect involving posterolateral segment is shown. The NTG image shows an improvement of
perfusion. However, the NT'G image in a patient with OMI does not show an improvement of perfusion.
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Fig. 4. Change in the relative activity between exercise and S-NTG images in three groups.
Significant increases of the relative activity are seen in ischemic segments.
Ex=exercise; S-NTG =subtracted-nitroglycerin.
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Fig. 5. Comparison of changes in the relative activity between the conventional exercise-
redistribution study and the exercise-nitroglycerin study in patients with angina pectoris.
The increase in the relative activity in the exercise-nitroglycerin study is greater than that in the
conventional exercise-redistribution study (p<0.05).
Ex=exercise; Rd=redistribution; S-NT'G =subtracted nitroglycerin.

Table 2. Nitroglycerin-induced changes in hemodynamics

Control After Nitroglycerin P vs C
Heart rate (beats/min) 82.1£17.2 90.3418.7  <0.005
(n=30)
Systolic Blood pressure (WHg) 10 51919 104.0+10.0  <0.005
(n=30)
Diastolic Blood pressure (mmHg) 72.9410.6 20.94+10.7 NS
(n=30)
Cardiac index (£/min/m)
Rest (n=6) 3.73%0.83 3.26+0.72 NS
Exercise (n=6) 5.61%+1.39 5.87+1.33 NS
Stroke index (mg/m)
Rest (n=86) 48.9+7.23 38.8+9.09 <0.05
Exercise (n=6) 53.0%+14.8 52.1%+12.7 NS
LV filing pressure (mmHg)
Rest (n=6) 13.7+4.03 8.17%+2.40 <0.025
Exercise (n=6) 42.8+6.73 24.8+8.57 <0.005
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r=0.73
n =14
y =0.87x+0.127
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2nd injected Tl dose

Fig. 6. Relation between injected Tl does and background activity.
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