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The purpose of this study is to analyse !3!]-R.B. hepatograms over the liver region using digital
simulation technique. The author has attempted to determine the hepatobiliary functions separately
and to perform a comparative study between the rate constants obtained from the kinetic model and
the results obtained from conventional liver function tests.

A total of 112 observations were made. Included were 15 chronic hepatitis, 5 acute hepatitis, 17
liver cirrhosis, 11 obstructive jaundice, 5 intrahepatic cholestasis, 15 gall stones, 17 cholecystitis, 4 hepato-
ma, 15 miscellaneous liver diseases and 8 normal subjects.

Patients in the fasting state were examined in the supine position after receiving an intravenous in-
jection of 300 pCi of ®'I-R.B.. Hepatic uptake and excretion of radioactivity were measured for 120
minutes using a Gamma camera. All data from detector were recorded and stored on videotape. During
playback two regions of interest, one over the right lobe and the other over the gallbladder, were selected
for this study.

The author has attempted to apply a 3 compartment analysis to 131I-R.B. hepatogram, and the digital
simulation program was written in Fortran IV (NEAC 2200-150), which was processed as follows: 1.
Measured 1#I-R.B. hepatogram was printed out on a line printer with curve pattern indicies, i.e. T

(50%,), T (Max), T (809%), tail ratio. 2. Assumed rate constants and relative volume indices were
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placed in punch cards. 3. Computer-aidsimulation curve were printed on a line printer with curve
pattern indices. 4. Comparative study was performed hetween the measured hepatogram and the
simulated hepatogram. 5. Finally, the blood flow index (K,;), the hepatocellular function index
(Ky2) and the intrahepatic biliary excretion index (K;3) were obtained with the schematic presentation of
the curves.

The rate constants obtained from the kinetic model were well correlated with the results of
conventional liver function tests. In cases of normal liver and hepatobiliary diseases, there were high
statistical correlations between the following values: 1) between Ky and Ky, ¥I-R.B. Retention (%),
2) between Kgy and Cholinesterase, 3) between Ky and Alkaliphosphatase.

However, there was a low statistical correlation between the results of the simulation study and the
results of liver function tests in the cases of obstructive jaundice and intrahepatic cholestasis,

To overcome these problems, first, the combined use of the '$!I-R.B. peripheral retention ratio
(20/5 min.) and hepatogram rate constants made it possible to differentiate between the cases of obstructive
jaundice and minimal changes such as chronic hepatitis and cirrhosis.

Seconds, the combined use of the serial scintiphotograms and hepatogram rate constats would deter-
mine obstructive jaundice in the majority of cases.

In conclusion, B¥'I-R.B. curve analysis over the liver region using the digital simulation technique

is a very useful method for the determination of the hepatobiliary functions in various liver diseases and

for the estimation of follow up studies.
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Fig. 1 (a) Serial '*'I-Rose Bengal scintiphotos in normal liver.
(b) Regions of interest (ROI) on the righ lobe of the liver and gallbladder.
(c) Uptake-excretion curves in ROI : hepatogram (A) of the right lobe of the liver
and accumulation curve (B) of the gallbladder,
gt Lic, v #HAFCRT (cathode ray iz cylindrical collimator #2 $35 U7- #2345 %

tube) - {&(% preset time 250f) T, 10434Fi1C
iR L, RS L., I-R.B. #E
#6049 ¢, yolk fgd f5.1L, 704r X b FOY 120
¥ TR LT % fifT L7c. VTR
BENICERII vy FHAFCRTRU 2 E Y —
AZa—7CRTIC 128X 1280 digital image -
LTHY: Shs, CoOBCRTEOELD, X
1— (b) o< GiEee LT, IRYE, BEIHKENR
ROl ME w30 In AR (A) LIR3Es
(B) PO (ROT1) #3137, £RO1
D fgtiEE o ERAZEB % 30841 digital
printer “TITHH L, 8 BT hepatogram,
REERS T DR - PhilitifR %2 NEAC type 2200,
150 digital computer | X b g7 Liz.

XA KA o 1 I-R.B. JlehtiE: o #8
B % & D2 5%, Bl ES-7 RIPEsr#r
wx v, 1.5% 1,56 £ v @ Nal 29 =%

KEBBIC R L W IRB. s o i i 75
Z DO 5 ECIT 5200 HE EH R TED
L, ¥I-R.B, [ {EiR & L7290

C  Hepatogram Of#T 5k

1§ B ids hepatogram % computer T fif
3 Aoz, simulation model ([ 2) # F9E

e I O prmmp— iff“ﬂ )
ELOOD _EL LIVER CELL K.32 ISII'II-;QD}\SE:’SATIC : h(l} ,
| | upey (———s BILE P
X, tcomtsi | Kyp | x, (counts) x. teounrss |
o [0 |
J, L B S
R, * ‘| R, % l Ry %
MEASURED DATA
R . LT
"counts) Rr% PR Ry R X
Fig. 2 Three compartment model used for the

analysis of '*'I-Rose Bengal hepatogram.

K;; : a rate constant, rate of transfer to pool i
from j.

R;% : relative volume index,
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Fig. 3 General flow chart of computer-aided *!I-
R.B. hepatography. On the left, the flow chart
of the processed measured hepatogram obtained
from a gamma camera. On the right, the flow
chart of the simulation hepatograms obtained
from a 3 compartment model using digital equ-
ations.
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Fig. 4 Comparison between measured '*'I-R.B. hepatogram and simulation curve in nor-
mal liver function. The curve expressed with Arabic numeral ‘3’ is very close to the

measured curve on the right.
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10min. S0min,

G hr, 48hr.

Fig. 5 Serial "'I-Rose Bengal scintiphotos in cholangioma with complete obstructive jau-

ndice. No discernible biliary or intestinal '"'I-R.B. excretion is evident. Cardiac blood

pool and renal image are seen throughout the study, indicating high blood background

radioactivity.

10min, 90min.

48hr. G4hr,

Fig. 6 Serial *'I-Rose Bengal scintiphotos in a patient with congenital bileduct atresia.

There is no evidence of intestinal excretion of labeled dye throughout the period of

study. At 64 hours cardiac blood pool and left renal image are seen.
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Fig. 7 Comparison between measured '*'I-R.B. hepatogram and simulation curve in liver
cirrhosis, The curve expressed with Arabic numeral ‘2’ is very closed to the measured

curve on the right,
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Fig. 8 Comparison between measured '*'I-R.B. hepatogram and simulation curve in cholang-
ioma with complete obstructive jaundice. The curve expressed with Arabic nuraeral 0’
is very closed to the rneasured curve on the right.
Table 1. Rate constants analyzed with the digital simulation study and 20 min. **'I-R.B
retention (%) in hepatobiliary diseases
Omin. " 1-R,
case Ky K, K. Koy !gezﬁtion}(ﬁ%g.
chr. hepatitis 15 | 0.076% 0.030| 0.003=% 0.002| 0.0254 0.010| 0.012=% 0.004] 58=%11.5
acute hepatitis 5 |0.113% 0.020] 0.003=% 0.000| 0.023% 0.008| 0.012%+ 0.005| 524+17.5
liver cirrhosis 16 | 0.0654 0.039| 0.004= 0.003( 0.024=% 0.015( 0.010=% 0.005| 68+14.5
obstructive juandice 9 |0.044% 0.032) 0.004=% 0.004| 0.007+ 0.007| 0.003% 0.001] 88+11.2
gallstone 15 [ 0.120% 0.018 0.003=% 0.004] 0.026= 0.011| 0.012% 0.006 46+ 9.4
cholecystitis 17 | 0.1254 0.045( 0.005= 0.003) 0.027=4 0.011) 0.013=% 0.004| 46+ 7.3
intrahepatic cholestasis 4 10.110% 0.046 0.002% 0.002| 0.011=%= 0.013| 0.008% 0.005] 58:+13.5
other liver niseases 15 | 0.0974 0.028 0.004= 0.003| 0.025=% 0.013| 0.011% 0.005| 56:£10.6
controls 8 10.130% 0.010/ 0.002= 0.002 0.032=+ 0.014] 0.013=% 0.005] 40+ 1.5
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Fig. 9 The blood flow index (K;,) is correlated significantly with the '*Au-colloid liver
uptake rate constant as shown in fig. (a) and also K, is inversely proportional to the
20 min. *'I.R.B. retention (%) in fig. (b) in the hepatobiliary diseases.
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Fig. 11 There is a low statistical correlation be-
/ ' ee @ tween the excretion index (K,,) and the value

5 T ek of Al-p in the biliary tract diseases.
Fig. 10 The hepatocellular function index (K;;)
is well correlated with the value of cholineste- Hote
rase in the hepatobiliary diseases. ‘ i | )
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Table 2 Clinical charactarization of rate constant values in the liver dysfunction groups which
were classified into four classes i.e. severe, moderate, mild dysfunction and normal liver.

case K. Ky Ky Kas
severe (10) 0.063+ 0.030 0.005=% 0.002 0.009+: 0.008 0.008:t 0.003
| moderate (15) 0.080+ 0.036 0.004=% 0.002 0.022+ 0.011 0.011:t 0.008
mild (46) 0.100% 0.035 0.003% 0.001 0.028+ 0.013 0.012:k 0.005
normal (28) 0.129+ 0.021 0.004+ 0.002 0.035%+ 0.013 0.014:F 0.005
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Fig. 12 Distribution of rate constant (K,) in se-
vere, mild dysfunction of biliary tract and normal
controls,
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