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Fig. 1 Regions of interest on the right lobe of the
liver and the left kidney.
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Fig. 2 Selection of the sections. A: at 209 of the peak of the kidney. B: at the peak of
the kidney. C: at 0 count extrapolated from the initial slope of the kidney. A-B:
short section. A-C: long section. Fast cycle and slow cycle were calculated by
maximum entropy methods from the short and long section, respectively, of the
time activity curve of the kidney (a) and the differentiated time activity curve of the
liver (b).
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TIME RETIVITY CURVE AT K

|

The scheme of the experimental study. Bottle connected with tube to which

99mTcO4~ was administered. Regions of interest were set on the tube (K) and the
bottle (L) (left). Time activity curve at K (right top) and time activity curve at L
(dotted line) and differentiated curve (dashed line) (right bottom). Time activity
curve at K and differentiated time activity curve at L were used for calculation.

Fig. 3
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Fig. 4 The relationship between K and L for fast cycle (a) and slow cycle (b).
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Fig. 5 The effect of sampling time on the value of the slow cycle at K and L (a) and the
K to Lratio (b). The relationship tetween the size of the region of interest and the
fast cycle (c). The effect of sections on the value of the slow cycle at K (d).
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L (b).

Presented by Medical*Online



1338 B E ¥ 22 %9 5 (1985)
a) 0 10 20 30 a0 50 (sec)
10 T T
N
€| e A
1 e —O—
D L
N O
£ N
SC &L
Y c —_—
} M 2 8, i
O '
N
L FC 2 dh
—0—
I c
% -.J.
00—
E N
R SC 2 _Cold
—_—————i
C
1 'y & 0200 a
b) 0 0.5 .0 1.5 2.0 2.5
T T T
N
F C -2 ]p(0.0S
0o
c
ofh oag ' ;
O~
N
s C aall ]p(0.00S
—0O—
C
1 18

Fig. 7 Clinical data of the fast or slow cycle of the kidney and the liver in normal and
cirrhosis. Raw data (a) and the liver to kidney ratio (b).
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Summary

Evaluation of Hepatic Blood Flow Using Maximum Entropy Methods

Shinya SEo*, Yoshinao ABE**, Kenji YAMADA**, Seiro YOSHIOKA**,
Taiju MATSUZAWA** and Yuichiro SASAKI*

* Minamimachi Clinic, Furukawa, Japan
** Department of Radiology and Nuclear Medicine, Research Institute
for Tuberculosis and Cancer, Tohoku University, Sendai, Japan

Using spectrum analysis (Maximum entropy
methods; MEM), we separated the portal venous
and the hepatic arterial components from the time
activity curve (TAC) obtained by RI angiography
of 99mTc-phytate. We set the region of interest on
the right lobe of the liver and the left kidney, and
set the short and the long section to the differ-
entiated TAC of the liver and the TAC of the
kidney. Sectioning was done as follows: 1) short
section, from the point at 209; of the peak to the
point at the peak of the kidney. 2) long section,
from the point at 209 of the peak to the point
at 0 which was extrapolated from the initial slope
of the TAC of the kidney. We analysed these
sections using MEM. The fast cycle (FC) obtained

from the short section was related to the mean
transit time (MTT) of the hepatic artery. The slow
cycle (SC) obtained from the long section was
related to the MTT of the portal vein. FC and SC
were calculated on the liver and the kidney.

Clinically, we compared the normal liver with
liver chirrhosis. In normal, the liver to kidney
ratio of FC and SC were 0.90+0.14 and 1.08+0.11,
respectively. In cirrhosis, the liver to kidney ratio
of FC and SC were 0.66+0.16 and 1.654-0.35,
respectively. These results were reasonable for the
hemodynamics of the diseased liver.

Key words: 99mTc-phytate, Liver scintigraphy,
Spectrum analysis, Maximum entropy methods,
Liver cirrhosis.
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