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Summary

The early distribution of thallium-201 (T1-201) is related to blood flow within the limits of the
physiological range. We examined the ratio of myocardial uptake of T1-201 to the total dose administered
at rest and during exercise, in order to assess myocardial blood flow.

The usual dose of T1-201 (2-3 mCi) was diluted to 20 m/ of normal saline and 15 m!/ were in-
jected intravenously as a bolus. Subsequently the remaining 5 ml were injected in the same manner.
Myocardial T1-201 uptakes after the first dose were comparable to those of the second dose at rest
when myocardial uptake immediately before the second injection was subtracted and multiplied by
3 (r=0.98).

This technique was applied during exercise to evaluate coronary reserve. Symptom-limited exercise
was performed using a sitting ergometer and the first dose of T1-201 was administered. After the routine
scintigraphy with multiple views was completed, a second dose was given at rest. Myocardial uptake was
greater during exercise than at rest by 32.6+15.1%, (mean+SD) in 18 normal subjects. This was
significantly greater than that of 20 patients with coronary artery disease (5.8+15.3%,; p<0.005).

T1-201 scintigraphy has inherent limitations as to its quantitation, while positron scintigraphy
using ¥N-NH; has some advantages for calculations. Percent myocardial uptake of N during
exercise was practically equal to that at rest in six normal subjects (97.1+25.0%), but it was slightly
reduced in patients with coronary artery disease (90.1+18.2%,). This reduction in cases of coronary
artery disease was significant only when evaluated for ischemic segments (65.4+11.7%; p<0.001).
Nitroglycerin and nifedipine tended to improve the reduction of 18N activity in the ischemic areas.

The assessment of T1-201 myocardial uptake using a new two-sequential administration technique
is easy and valuable for the evaluation of myocardial ischemia. Positron scintigraphy with 3N-NH,
is potentially more accurate in evaluating myocardial perfusion.
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Fig. 1. Relationship of myocardial T1-201 up-
take between the initial 3/4 administration (Rst 1)
and the second 1/4 administration which was
corrected by background activity (BCG) and
multiplied by 3.

The above two values are well correlated, close to

1:1 (r=0.99).
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Fig. 2. Comparison of myocardial TI-201 up-
take between during exercise and at rest with
the correction described in Fig. 1.
Resting values tend to be more to the right and
inferior in patients with old myocardial infarction
(O) or angina (A), compared to normal values ().

e ERE 3.3414.4%, n=13 ; O HEgER 10.5+
17.0%, n=7) ¢, MBICEERERD 572 (p<
0.005).
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Fig. 3. Percent increase of myocardial T1-201
uptake by exercise compared with resting ac-
tivities in normal subjects and in patients with
coronary artery disease (CAD).

CAD can be subdivided into two groups; angina
pectoris (AP) and old myocardial infarction (MI).
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Fig. 4. Comparison of percent global myo-
cardial uptake of SN NH; (exercise vs rest) in
normal subjects and in patients with coronary
artery disease (CAD).
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Fig. 5. A circumferential profile curve of a representative case of angina pectoris.

Radical axis is drawn counterclockwise from the center of the transaxial image every 6° with 0° at
the base. Basal positions between 60° and 300° are excluded. The hatched zone represents the average
myocardial ®N uptake plus 1SD in 6 normal volunteers. A resting curve of the patient is within nor-
mal range, but exercise curve demonstrates a definite reduction of uptake in the anterolateral area.
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Fig. 6. Percent change of myocardial N
uptake in ischemic segments during exercise vs
at rest.

Regional myocardial uptake is significantly reduced
during exercise without medication. Nitroglycerin
(NTG) and nifedipine (NF) administration tend to
increase the 3N activity.
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Fig. 7. Percent relative myocardial *N activity and circumferential range in 8 patients
with coronary artery disease at rest and during exercise (Ex) without medication and with

nitroglycerin (NTG) or nifedipine (NF).
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