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Purpose: Theoretical advantages of a newly suggested ICA method, ensemble ICA, leaded us to consider applying this method to anslyzing
dynamic myocardial H:"0 PET data, In this study, we quantified the MBF of patients using ensemble ICA method. Methods: Twenty subjects
were underwent H"0 PET and perfusion SPECT. Hidden independent components can be extracted from the observed mixed data (PET image)
by means of ICA algorithms, Ensermble learning is an approximation for exact Bayesian analysis, in which complex high dimensional posterior
probabitity density function (pdf) is approximated by a more simple function, In this study, posterior pdf was approximated by a rectified Gaussian
distribution to incorporate non-negativity constraint, Ventricles and myocardium were separated by the ensemble ICA, and VOIs were drawn
on the myocardium image to obtain input function and tissue time-activity curves, MBEF was measured in 9 regions - apex, four areas in mid
wall, and four areas in base wall. Myocardial perfusion SPECT score and angiography results were compared with the regional MBF. Results-Major
cardiac components were separated successfully by the ensemble ICA method and MBF could be estimated in 15 among 20 patients. Mean MBF
was 1.21040 ml/min/g in rest, 1.85+1.12 in stress state, MBF values obtained by an operator in two different occasion were highly correlated
(r=099). In myocardium component image, the image contrast between left ventricle and myocardium was 1:2.7 in average. Perfusion reserve
was significantly different between the regions with and without stenosis detected by the coronary angiography (P<0.01). In 66 segment with
stenosis confirmed by angiography, the segments with reversible perfusion decrease in perfusion SPECT showed lower perfusion reserve values
in PET, Conclusion The ensermble ICA incorparating non-negative constraint was a feasible method to handle dynamic image sequence oblained
by the nuclear medicine techniques.

42

e
+
2
%
ifo
[«3

183 Ags EYL 2F7] SPECT A+A s

At ozt delstna, WAt ate A

20|+, o|}4, o], 0|54, HEY|, olYH

S5 FAA 2327 (fanbeam collimator) 9 2+ A&EF2F 71 FYZE7) w8 F7HEA TS MAske 2102 A qich v
B4 OB E dubx o defdl Huaba A TA S Ba A 7AdE) S8 FAlA dolels HaAR HlolE R Audd
F ok 2ok AEE FAA FAA dloje s} AujdE B AL wlojg] Alojo] LA AVIEE B Ay HeuAlA HoE R
Al 43 A FAL HOJEE o8l YAE ArA S WS TS dEA SATA GAATAAE N1 A
{expectation maximization, EM) W3S 232 (ray-tracing method) & 2-8-a}o] F@stgch - -‘?—XH ZZ719 g £AVE 7
3 FAIZEE dojr 128128 AZEY o] B¥o TZH“ dolEE A5 e 743 EM ¢18ES 59 ATt A5y
4o AEE Aste AZ7]o] T wAkel 3aE A w) T34E FE(chord) ZolE FAst] AL S we) QAR FAgos
# F013 ol A9 T/\PH]O]H‘S Arksl= whel, —E— Aol M 7 WAL Y TT ol E Al w2 A A4bslr] 9151 Siddon
o] Ak WS ARE3I] of R F5) AMe] AuE i}*J Mot 7t 3ta9) Fx 2 Fro|F ALY £ A2 P
AR O ® IEe)e) FUIER EM €

ri r°‘ I

A5L A9 BB TE o)z thAdtel FHRYL, EM 22EF FA] 3 GFAY)
o QULES T3] Aol BRAW A B FESE ve HZo] AT 5 LA oSS ANE AL BB 257

Aol AREo] BF ZFE A%, AFAUE A 5P EM QLRBOR AR P4 AFAL 5 Tk £ 2HA R S 22
Aole) AelE 2ehel SAE JHE ATHT S ATk ZEFAL o[5S FPPAH ol AL FT BFAUE 48

& EM 243258 B9 2t 389 9ue Ae4E Aok

403



