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A Refined Method for Quantification of Myocardial Blood Flow
using N-13 Ammonia and Dynamic PET

Joon Young Kim, M.S.”, Yong Chei, Ph.D.", Kyung Han Lee, MD."
Sang Eun Kim, M.D.", Yearn Seong Choe, Ph.D.", Hee Kyung Ju, M.S.”
Yong Jin Kim, Ph.D." and Byung-Tae Kim, M.D.

Department of Nuclear Medicine, Samsung Medical Center* and
Department of Physics, Hanyang University+, Seoul, Korea

Regional myocardial blood flow (MBF) can be noninvasively quantified using
N-13 ammonia and dynamic positron emission tomography (PET). The quantitative
accuracy of the rMBF values, however, is affected by the distortion of myocardial
PET images caused by finite PET image resolution and cardiac motion. Although
different methods have been developed to correct the distortion typically classified as
partial volume effect and spillover, the methods are too complex to employ in a
routine clinical environment. We have developed a refined method incorporating a
geometric model of the volume representation of a region-of-interest (ROI) into the
two-compartment N-13 ammonia model. In the refined model, partial volume effect
and spillover are conveniently corrected by an additioanl parameter in the
mathematical model.

To examine the accuracy of.this approach, studies were performed in 9 coronary
artery disease patients. Dynamic transaxial images (16 frames) were acquired with a
GE Advance™ PET scanner simultaneous with intravenous injection of 20 mCi N-13
ammonia. TMBF was examined at rest and during pharmacologically (dipyridamole)
induced coronary hyperemia. Three sectorial myocardium (septum, anterior wall and
lateral wall) and blood pool time-activity curves were generated using dynamic
images from manually drawn ROIs. The accuracy of rMBF values estimated by the
refined method was examined by comparing to the values estimated using the
conventional two-compartment model without partial volume effect correction.

rMBF values obtained by the refined method linearly correlated with rMBF values
obtained by the conventional method (108 myocardial segments, correlation coefficient

BYAA : H § (D) 135-710 ALHAN BT AAF 5097 AR Aelo)

Tel : (02)3410-2624 Fax :(02)3410-2639

_73_



— The Korean Journal of Nuclear Medicine : Vol. 31. No. 1, 1997 —

(r)=0.88). Additionally, underestimated rMBF values by the conventional method due
to partial volume effect were corrected by theoretically predicted amount in the

refined method (slope(m)=1.57).

Spillover fraction estimated by the two methods

agreed well (r=1.00, m=0.98). In conclusion, accurate rMBF values can be efficiently
quantified by the refined method incorporating myocardium geometric information into
the two-compartment model using N-13 ammonia and PET.

Key Words : positron emission tomography (PET), regional myocardial blood flow
(rMBF), N-13 ammonia, partial volume effect, spillover
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