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Summary

For simple, non-invasive evaluations of coronary flow reserve during exercise, we investigated
the coronary flow reserve index using the ratio of change of fractional distribution in the regional
myocardium to oxygen demand. The subjects included 24 patients with effort angina pectoris and 11
normal volunteers. PTCA was performed for 11 patients. Using the biological properties of T1-201,
single photon emission computed tomography (SPECT) was performed at submaximal exercise and
at rest by two successive injections of TI1-201 within a short time interval (double dose method).

The correlation between the fractional distribution in the myocardium (4-Fract) and the oxygen
demand during exercise and at rest were evaluated. 4-Fract correlated well with the rate of change of
the pressure rate product (4-PRP), and 4-Fract/4-PRP (CRI) was a good indicator of the coronary
flow reserve index. CRI in the ischemic region correlated well with the percent area stenosis of the
supplying coronary artery and improved with resolution of percent area stenosis of the target coronary
artery after PTCA, but in some cases they were not above the normal range.

CRI as obtained by exercise SPECT using the double dose method is useful for non-invasively
estimating the coronary flow reserve during exercise, and it can be used for evaluating the effect before

and after PTCA.
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Fig. 1. The principle of the rate of change of fractional distribution during exercise.
The initial distribution of T1-201 in an organ reflects blood flow to its organ. Using this bio-
logical property, the radioactivity of TI-201 uptake in the heart divided by that of TI-201 dose is
nearly equal to myocardial blood flow divided by cardiac output.
Ex=exercise; Tl=thallium; CO=cardiac output; MBF =myocardial blood flow.
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Fig. 2. Protocol for exercise T1-201 SPECT using
the double dose method.

Exercise was performed by graded bicycle er-
gometer with a 25-W increment every 3 min. Two
mCi of thallium-201 was injected at submaximal ex-
ercise. After the first SPECT data were obtained, a
second T1-201 bolus was injected in the same manner
and the second SPECT data were collected. Resting
SPECT data were obtained through (second SPECT —
first SPECT) data.

SPECT =single photon computed tomography ;
Ex=exercise.

( EX) ( REST )

COUNTex—COUNTrest
COUNTrest

PRPex—PRPrest

dFract =

APressure Rate

Product (PRP) = PRPrest
CRI = AFract
~  4PRP

Fig. 3. Measurement of the rate of change in
blood flow distribution (4-Fract), the change in
a pressure rate product (4-PRP) and the coro-
nary flow reserve index (CRI).

The same regions of interest were set in the ischemic
or normal regions of myocardial images both during
exercise and resting state. 4-Fract was calculated
[the counts during exercise (COUNTex)—counts at
rest (COUNTrest)]. The change of PRP was ob-
tained from change the of PRP in both conditions.
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Fig. 4. The relationship between 4-Fract and
4-PRP in the non-ischemic regions.

4-Fract in the non-ischemic regions of normal
controls and single vessel disease patients correlated
with 4-PRP with a good coefficient. )
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Fig. 5. Coronary flow reserve index (CRI) in
the normal and ischemic regions in angina
pectoris (AP).

CRI of angina pectoris is more decreased than that
of normal controls. However, CRI in angina pectoris
has a wider range.
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Fig. 6. The relationship between the coronary

flow reserve index (CRI) and % area stenosis.
In patients with single vessel disease, CRI correlated

well with 9 area stenosis of the coronary artery.
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Fig. 7. The change of the coronary flow re-
serve index in the target region before and after

PTCA.
Following PTCA, CRI improves significantly.
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Fig. 8. The relationship between the coronary
flow reserve index (CRI) and 9% area stenosis
of the coronary artery before and after PTCA.

The horizontal broken line is the lower limit of CRI
in normals. The CRI increases with an improvement
of the 9% area stenosis after PTCA. CRI in some cases
does not reach the lower limit of the normal range.
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Fig. 9. Results of PTCA according to the %
area stenosis, treadmill exercise test and the
coronary flow reserve index (CRI).
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