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A Study on the Estimation of Regional Myocardial Blood Flow in Experimental
Canine Model with Coronary Thrombosis using Rb—82 Dynamic Myocardial
Positron Emission Tomography

Cheoleun Kwark, Ph.D., Dong Soo Lee, M.D., Keon Wook Kang, M.D.,, Eun Kyung Hwang, B.S.
Jae Min Jeong, Ph.D., Kee Hyun Chang, M.D.* June-Key Chung, M.D.
Myung Chul Lee, M.D., Joungdon Seo, M.D.** and Chang-Soon Koh, M.D.

Department of Nuclear Medicine, Diagnostic Radiology* and Internal Medicine**,
Seoul National University Hospital, Seoul, Korea

This study investigates a simple mathematical model for the quantitative estimation of
regional myocardial blood flow in experimental canine coronary artery thrombosis using
Rb-82 dynamic myocardial positron emission tomiography. The coronary thrombosis was
induced using the new catheter technique by narrowing the lumen of coronary vessel
gradually, which finally led to partial obstruction of coronary artery. Ten Rb—82 dynamic
myocardial PET scans were performed sequentially for each experiment using our 5, 10
and 20 second acquisition protocol, respectively, and three regions of interest were drawn
on the transaxial slices, one on left ventricular chamber for input function and the other
two on normal and decreased perfusion segments for the flow estimation in those regions.
Single compartment model has been applied to the measured sets of regional PET data,
and the rate constants of influx to myocardial tissue were calculated for regional myocar-
dial flow estimates with the three parameter fits of raw data by the Levenberg—
Marquardt method. The results showed that, (1) single compartment model suggested by
Kety—Schmidt could be used for the simple estimation of regional myocardial blood flow,
(2) the calculated regional myocardial blood flow estimates were dependent on the selec-
tion of input function, which reflected partial volume effect and left ventricular wall mo-
tion, and (3) mathematically fitted input and tissue time activity curves were more suit-
able than the direct application of the measured data in terms of convergence.
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Fig. 1. Rb—82 dynamic myocardial PET images in experimental dog and three circu-
lar regions of interest for input function in left ventricle and for normal/de-
fect regions.
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Fig. 2. Statically composed image of Fig. 1 for the selection of three regions of interest.
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Fig. 3. Measured data(+) and fitted curve(-) by

Levenberg-Marquardt method for left ven-

tricular input function.

Case 1 - normal
0.45 —
s
+ + q
. M oo +
@
a.
¢
3
-0.05 . L L s :
[} 50 100 150 200 250 300
time(sec)

Fig. 4. Measured data(+) and fitted curve(-) by
Levenberg-Marquardt method for normal
myocardial region.
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Fig. 5. Measured data(+) and fitted curve(-) by
Levenberg—Marquardt method for region of
perfusion defect.
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