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Fig. 1 Examples of curve fitting. Original liver time-activity curve (TAC) and calculated
curves based on estimated psrameters are shown with heart TAC which was used
for input function. Dotted lines and solid lines represent observed data and fitted

curve, respectively.
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Fig. 2-1:

Low uptake (Model 1). (+): Low uptake
positive. (—): Low uptake negative.
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. 2-2 Low uptake (Model 2). (+); Low uptake positive. (—); Low uptake negative.
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Fig. 3-1: Intrahepatic cholestasis (Model 1). (+): Fig. 6 127+, — oERIY, AERT EX o R
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Fig. 3-2: Intrahepatic cholestasis (Model 2). (+): Intrahepatic cholestasis positive. (—):

Intrahepatic cholestasis negative.
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Extrahepatic cholestasis (Model 1).
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positive.

Extrahepatic cholestasis negative.
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Table 1 Correlation coefficients between model parameters and hepatic function data

Model 1 Model 2

Ku Ke Ku Ke Vn Vn/Ku
T. Bil (N=109) —.184 498x*kk —.235%* 235%* .099 TTSHHER
D. Bil (N=96) —.201 SQ7xene —.248** 261** .063 JJ39% 4%
1. Bil (N=96) —.060 395%%e% —.115 .260** 171 X0 bl
GOT (N=97) —.140 .048 —.140 .033 —.088 .104
GPT (N=108) —0.99 .038 —.097 .038 —.087 .012
LDH (N=106) —.136 115 —.148 11 —.025 154
ALP (N=106) —.081 .094 —.095 .010 .029 280%**
7-GTP (N=105) —.073 .109 —.093 .073 .052 .109
ChE (N=94) .048 —.008 .075 112 —.175 —.363%***x
ZTT (N=102) —.147 .073 —.147 .054 —.098 .204*
TTT (N=102) —.164 11 —.163 .105 —.130 158
ICG15 (N=32) 157 .247 .048 238 535%** .358*

*p<0.05, **p<0.02, ***p<0.01, ****p<0.001

257 =-0.24 257 r=0.099 251 =077

- =-0.20X+2.6 = |. Y=0.18Xx+16 = =3.9X-0.19 .

T 1 (N=109) B 1 (N=109) = (N=109)

[=2] [=2] [=2]

E | £ | E-

£ £ E

2 |: a ot -}

2T 1 £

a .. al.. . . al ..

il S = . i : ‘

oqg I- T - T T .I | Y aes T 1 ok .l’ — T 5

0  Ku(HRV/min) 30 0 Vn(HRV) 10 0 Vn/Ku(min)

Fig. 5 Correlation between total bilirubin and Model 2 parameters (ku, Vn, Vn/ku).
HRYV is a abbreviation of heart ROI volume.
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Fig. 6 An example of Parametric image. Three parametric images based on model 2 are
shown with the original serial images.
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Summary

Direct Integral Linear Least Square Regression Method for Kinetic
Evaluation of Hepatobiliary Scintigraphy: Clinical
Application and Evaluation of 170 Hepatograms

Noriyuki SHUKE

Department of Nuclear Medicine, Kanazawa University School of Medicine

Kinetic evaluation of 170 hepatobiliary scin-
tigrams was performed using direct integral linear
least square regression method (DILS method).
Liver time-activity curve (TAC) data were fitted
to 2 types of 1 compartment model using heart
TAC as input function. One model was 1 compart-
ment model with 2 parameters (extraction rate
(ku) and excretion rate (ke)), the other had another
parameter for representing non-specific volume of
distribution (Vn) in liver. Obtained parameter
estimate was then examined to see how they cor-
relate with three major visual findings of scin-
tigram; low tracer uptake, intrahepatic cholestasis,
extrahepatic cholestasis. In both models, ku
showed significant difference between low uptake
positive and negative groups and ke showed sig-
nificant difference between extrahepatic cholestasis
positive and negative groups. Only mean uptake
time (Vn/ku) by 3 parameter model showed sig-

nificant difference between intrahepatic cholestasis
positive and negative groups, although the other
2 parameters (ku, ke) were insensitive to intra-
hepatic cholestasis in either model. Thus, the 3
parameter model was superior to the 2 parameter
model because of its sensitivity to intrahepatic
cholestasis and ability to differentiate extrahepatic
and intrahepatic cholestasis as the difference of
parameter values. Based on this 3 parameter model,
parametric images were generated by calculating
parameter value of each pixel using the DILS
method. The DILS method could determine
parameters by simple calculation, and hence was
very powerful in processing parametric images,
which processing otherwise required immense
calculation.

Key words: Hepatobiliary scintigraphy,
Hepatogram analysis, Direct integral linear least
square regression method.
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