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Summary

Thallium-201 double dose scintigraphy was applied to exercise to estimate the coronary blood
flow reserve of the left and right ventricles and this was compared with the degree of coronary artery
stenosis. As an index of coronary reserve we measured the rate of change of blood flow distribution
(4F) calculated from the change in myocardial radioactivity following thallium-201 injections, once
at rest and once during exercise.

With submaximal exercise the increases in 4F of the left ventricle were less in patients with ischemic
heart disease than in the control subjects, and were less as the number of diseased coronary vessels
increased.

The increases of 4F of the right ventricle were less in patients with stenosis of the proximal portion
of the right coronary artery than in patients without stenosis and in the control subjects.

The more severe the stenosis of the proximal portion of the right coronary artery, the smaller the
AF of the right ventricle.

These results indicate that evaluation of the 4F in the left and right ventricles is useful in esti-
mating coronary artery stenosis.
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Fig. 1. Illustration of the method (1).

As thallium-201 (T1) uptake is mainly dependent on blood flow, two sequential injections of Tl
allow estimating the rates of change of myocardial blood flow fractions (4F) from both Tl dose ratio
(D,/D,) and myocardial uptake ratio (H,/H,), where D is Tl dose and H is myocardial T1 uptake
during exercise or at rest. Regions of interest are assigned in the left and right ventricular images, and
the rates of change of fraction of the left ventricle (4F-LV) and of the right ventricle (4F-RV) are
calculated as shown in this figure.
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‘ °
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L d
°
°
°
°
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°
L, Ly L,
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Rate of change
Ly
AF—-LV= Lo—Ly/ —1
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AJF—-RV= B -1
R,—R/

Fig. 2. Illustration of the method (2).

L, and R, are the radioactivities of the left and right ventricles, respectively, immediately after
the first Tl injection during exercise. L, and R, are those after the second injection at rest. Because
the second injection was more than 20 min after the first injection and the organ uptake of Tl depends
on the time, the radioactivities derived from exercise images were corrected by time, so the radioacti-
vities truly derived from the rest image were calculated as L,-L,’ and R,-R;’, where L, and R,” were
the radioactivities derived from the third image obtained just 5 min before the second injection.
Calculation of 4F of the left ventricle (LV) and of the right ventricle (RV) are based on the equations
shown in this figure.
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Before A-C bypass

After A-C bypass

Fig. 3. Illustrative case before and after aorto-coronary bypass surgery.

This is a 43-year-old man with 1009, stenosis in the LAD and 759% stenosis in the RCA, in
whom 359, increase in 4F-RV and 309 increase in 4F-LV were measured (left). After A-C bypass
surgery, his coronary reserve was markedly improved (right: 4F-RV =839, 4F-LV=729%).
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4AF —RV = 1

& E=

Lo, MECRE

LR X ONEBI AR OIS, I HE B
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2).

Table 1. Subjects

Groups n Age (y.o.) MI (+)
Control 15 54+10 0
RCA (—) 15 55+10 8
RCA (+) 15 51+ 9 8

MI=myocardial infarction; RCA (—)=patient
without right coronary artery disease; RCA (+)=
patient with right coronary artery disease; n=number
of the subjects.

Table 2. Comparison of heart rate, systolic
blood pressure and pressure rate product at rest
and during peak exercise in three groups

HR sBP
(beats/min) (mmHg) PRP

Control R 65+ 8 129+12  8340+1303

E 124+ 8 185421 23004+3272
RCA (—-) R 66+ 9 130+10 97042318
E 118+18 172418 20396+4279
RCA (+) R 66+10 131+11  8946+2219
E 117+18

170+24 1989044452

HR=heart rate; sBP=systolic blood pressure;
PRP =pressure rate product; R=rest; E=exercise.

— 300 —



T 2 WG LEY VTS5 T 4 —

(%) AOF-LV - , L (%) OF-LY .
1201 — 1204 —
—— r—
[ ] [ ]
1004 ° 100 ] °
° °
801 .: 80 4 :'
60
“1 ‘s 3 $ s
° ® ?
[ ]
40 1 % ' H 40 1 L4
KR
[ ]
. ° }
20 s e O 8 W o H
"' .
0
Control VD 2VD 3VD Control RCA(-) RCA(+)
* PL0.001
** PL0.05

Fig. 4. Changes in blood flow fraction of the left ventricle (JF-LV) on exercise.
1VD =1 vessel disease; 2VD =2 vessel disease; 3VD =3 vessel disease; RCA (—)=patients without
right coronary artery disease; RCA (+)=patients with right coronary artery disease.
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Fig. 5. Changes in blood flow fraction of the right ventricle (JF-RV) on exercise.
Abbreviations: see Fig. 4.
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Fig. 6. Relationship of changes in blood flow fraction of the right ventricle (4F-RV) with
the severity of stenosis in cases with or without myocardial infarction.

MI=myocardial infarction; 75< <90 indicates 75% or greater but less than 909, stenosis; 90<
indicates 909, or greater stenosis.
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Fig. 7. Correlation between blood flow fractions
of the left ventricle (4JF-LV) and the right ven-
tricle (4F-RV).
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The ratios (ordinate) are expressed by exercise [ rest.
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