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Pathophysiological Analysis of Hepatobiliary Function on
99mT¢-Labeled-Cholescintigram.
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Department of Radiology, University Branch Hospital, University of Tokyo

Research Code No.: 725
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One hundred and six patients were examined after injection of 9mc.pylidoxylideneisoleucine
(**=T¢-PI) to show the mechanism of bile accumulation in the gall bladder in analyzing visualization
time of the gall bladder, intrahepatic bile duct, common bile duct and duodenum on 9mTec-PI
cholescintigram relatives to hepatobiliary function.

In the cases of normal hepatobiliary function, **=Tc-PI is rapidly cleared from the blood by the
hepatocytes and rapidly excreted through the biliary tree into the duodenum. The common bile duct
was seen within 15 min of injection in 93.5%, the gall bladder within 20 min in 80.89,, intrahepatic
bile duct within 20 min in 96.3%, and the duodenum within 30 min in 589%,, and by 30 min marked
accumulation of 9™ Tc-PI was noted in the gall bladder. This shows that normal hepatobiliary tract
is shown as followings; first, 9®Tc-PI is accumulated in the common bile duct with rapidly excreted
from hepatocytes into the intrahepatic bile duct, secondly 99mTc.PI is accumulated in the gall bladder
with rarked accumulation in the common bile duct, and **uTc-PI excreted into the duodenum when the
gall bladder is fulled or stimulated.

However, in the cases of hepatobiliary dysfunction, the duodenum is visualized earlier than the
gall bladder and intrahepatic bile duct, and also the visualization ratio of the gall bladder and intra-
hepatic bile duct are decreased with the increased degree of hepatobiliary dysfunction.

These disturbed visualization were correlated to the indexes of the biliary function rather than
that of the liver function.

TRelatives to serum bilirubin level, the gall bladder was seen up to 3.5 mg%, the intrahepatic bile duct

up to 4.0 mg% and the common bile duct up to 22.6 mg%, and the duodenum was seen all but two cases
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of the complete obstruction of the common bile duct.
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Relatives to meal time, the marked accumulation of the gall bladder was seen within 30 min and

the re-dilatation was seen in 90 min after the beginning of the contraction. In the cases of normal
hepatobiliary function the gall bladder was seen over 709, more than two hours after meal.

This study shows that the hepatobiliary tract can be easily imaged by **=Tc-PI in proportion to
the hepatobiliary function, and this agent may be useful in the diagnosis of abnormal hepatobiliary

tract and in the jaundiced patient with hyperbilirubinemias,
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Table 1 Allover results of correlation between gall bladder and intrahepatic
bile duct visualization and hepatobiliary function.

Liver function gggiz’nﬂmn
Normal | Mild 32;;& Severe] LC |Tumor| Mild |Severe
NED in Biliary Tract 15 12 5 4 2 8
Cholecystitis 4
Cholelithiasis 4
BEEDGH Cholestasis 1 1 1
GB (+) Disturbed PI Clearance 1
Regurgitation 3
NED in Biliary Tract 2 4 1 5 1 2 1
IHBD (—) | Cholecystitis 9
Cholelithiasis 1
NED in Biliary Tract 7 1 1 1 1
Cholecystitis 2 1 1
THED (4 | G cieTithiasis 3 1
Cholestasis 3 2
NED in Biliary Tract 3 3 3 1 3 6 1
GB (=) Cholelithiasis 2
Cholestasis 1 1
IHBD (—) | Complete Obstruction
} Pancreas Carcinoma 1 1
. 5 CBA, 1 1
‘ ‘ , after operation 1 1

* NED=No Evidence of Discase, CBA=Congenital Biliary Atresia, LC'=Liver Cirrhsis,

PT=Tc-99m-Pyridoxylideneisoleucine.

Table 2 Results of gall
ratio in overall cases
iliary cases.

bladder visualization
and normal hepatob-

IHBD (+) 52(76.5%)
— ) o
5 GB(+) 68(64.2%) THBD () 16(23.5%)
@ . THBD (+) 20(52.6%)
_O GB(=) 38(35-8%) " mpp( 18(47.4%)
IHBD(+) 15(88.2%)
— | GB(+) 17(63.04 .
e
Z | GB(=) 10(37.0%) THBD(—) 3(30'0%)

636y, 64.2%, IFHIET2H, 67.9%THV,
IFF P RELAE D i H v 3 R B HH 9 D 5 70376, 5 % & BB
JERHIGI052.6% X 0 B - 7o,

2) PHEOIEFHITONREE « [T PIIEE D HiH R
IFFBSRER I & BFREE R & 1] & S F & 3R o s
- T227T6 REOIEHH) TofiHR, HEEL7

Table 3 Resulis of gall bladder visualization
ratio by hepatobiliary function.

| THBD () 27(87.1%)

CIHBD(-) 4(12.9%)
IHBD(+) 12(70.6%)
IHBD(-) 5(29.4%)
IHBD (+) 25(67.6%)
THBD () 12(32.4%)
IHBD(+) 8(38.1%)
IHBD(--) 13(61.9%)

GB(+) 31(64.6%)

Normal

GB(—) 17(35.4%)

GB(+) 37(63.8%)

GB(—) 21(36.2%)

Dysfunction

B, 63%, HFPIlEg22(l, 81.5% Chb, FFFE
BofH, NHBEH O ) 2388.2% & IHBEIEH;
HEADT0% X b Eids - i,

3)  FFSREREEES Hs > 2 7 HIE « FFPINRAE D
HHE (Table 3).

NERERE SRy, FFHEREIEH6131/48, 64.6%, %
FEREEG16/21, 76.2%, rRSpEEREERT/15, 46.7
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Fig. 1 Gall bladder visualization time in each
disorder; gall bladder visualization (0O-0),
maximum dilatation (@), and redilatation (0):
NED=:No Evidence of Disease.
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Fig. 2 Correlation of visualization time between
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Fig. 4 Correlation of visualization time between
gall bladder and intestine.
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Fig. 5 Correlation of visualization time between
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Fig. 6 Correlation of visualization time between
intrahepatic bile duct and common bile duct in
non-visualized gall bladder cases.
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Fig. 7 Correlation of visualization time between
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Fig. 8 Correlation of visualization time between
intrahepatic bile duct and intestine in non-visu-
alized gall bladder cases.
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Fig. 9 Correlation of visualization time between
common bile duct and intestine in visualized
gall bladder cases.

Min
220 0
® NORMAL
AMILD DYSFUNCTION
|7 MODERATE DYSFUNCTION
60| |oSEVERE DYSFUNCTION o
% LIVER_TUMOR
50
40 .
35 v
30 v
E
= 25 ¢ o v
E 20 &-v x 7
15 ven .
1008 3 o
7

7 10 15 20 25 30 35 49 50 60 130 M
COMMON BILE DuCT
Fig. 10 Correlation of visualization time between

common bile duct and intestine in non-visualized
gall bladder cases.
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Table 4 *mTc-PI visualization of gall bladder, intrahepatic bile huct, common bile duct and
intestine relative to serum bilirubin level.

GB IHBD CBD Intestine
Total Bilirubin (mg/dl)

B D E D EY ))&
1.0 <, < 2.0 3 1 2 2 4 0 i 0
2.1 =, = 3.0 3 0 2 1 0 3 0
3.1 <, <35 1 1 0 2 1 1 2 0
3.6 < 0 7 2 5 3 4 5 2

Total 7 9 6 10 11 5 14 2

# GB=Gall Bladder, IHBD=Intrahepatic Bile Duct, CBD=Common Bile Duct.
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AORRAE > N BE=ITFPIIRAE > /)N 7=,
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® NEBEIERGH O EFHHI T, Table 5 WiR3 X 51c, Ak 2WMIEKR <X, IF
HERHA > JFF P B > /)

g . Table 5 *=Tc-PI visualization of gall bladder
© MAFER i OREERI T, in each liver function relative to meal time.
AR = FF NI =/N G — e .

EWBIERLTH - T Function | Normal Dysfunction i

e g e o LB Meal B GB GB G

4. .[ﬁl?ﬁi"%'ﬁ.t Ve /fﬁﬁﬁﬁ“i’-:}aﬂéﬁﬁﬁ, E(lH:r) e ((i) =) | ) (_B)
RIS, $IEE S X OVNEO&RIHCBId 5 /7 1.3, <2 7] & 9 6
Hr 2=, <3 4 1 9 4

WY EC R 2 B 7o 164 Tlt, Table > s(-—) 1:15 " 1"? g
4R LI XS, IR Y L E Al 3.5 e T T 2 3
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