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Clinical Application of Asialoglycoprotein Receptor-Mediated Liver
Scintigraphy using *"Tc-DTPA-Galactosyl-Human Serum Albumin

Sang Kil Ha-Kawa*, Yoshiko Nakanishi*, Michimasa Kojima*, Yoshimasa Tanaka®,
Shin-ichi Kitagawa™**, Yoshitsugu Kubota**, Kyoichi Inoue**
and Katsuji Tkekubo***
*Department of Radiology, Kansai Medical University
**Third Department of Internal Medicine, Kansai Medical University
#*Department of Nuclear Medicine, Kobe City General Hospital

Research Code No. : 725.2

Key Words : 9™ Te-galactosyl-human serum albumin,
astaloglycoprotein receptor, liver function

Technetium-99m-diethylenetriaminepentaacetic acid-galactosyl-human serum albumin (**"Tc-
GSA) is a new liver scintigraphy agent which binds to asialoglycoprotein receptors on the hepatocytes.
Studies were performed in three normal volunteers and 19 patients with chronic liver diseases. Serial
scintigrams and time-activity curves of heart and liver were obtained for 60 min following a single
intravenous injection of 9" Tc-GSA (1 mg/185 MBq). % Injected dose (%ID) in the blood at 60 min after
injection and that in the liver were determined. Excellent hepatic images were obtained for 60 min in
normal subjects, and neither blood pool image nor extrahepatic uptake was recognized. In the studies
of patients, however, blood pools were also visualized in various degrees suggesting altered receptor
quantity, although the livers were visualized clearly. The %ID in the blood at 60 min after the injection
showed significant correlations with serum albumin levels (r=—(0.741, p<0.0001), retention rates of
ICG at 15 min (r=0.855, p<0.0001), plasma disappearance rates of ICG (r=—0.760, p<0.0005),
prothrombin times (r=—0.696, p<<0.002), hepaplastin tests (r=—0.575, p<0.05), total bilirubin levels
(r=0.689, p<0.001) and Child Turcotte scores (r=0.769, p<<0.0001). Significant differences of %ID in
both blood and liver were observed between normal subjects and patients in accordance with severities
of the hepatic disorders. These results suggest that “"Tc-GSA liver scintigraphy is useful in
evaluating the liver function.
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Table 1 Characteristics of 22 subjects, results of scintigram and %injected dose

Appearance time(min)

%injected dose(60 min)

No. Age/Sex Disease
GB Spleen  Kidney UB Blood Liver Urine
1 24/M NC 40< no no out 12.4 56.5 9.2
2 23/M NC 30< no no out 10.0 58.7 5.9
3 23/M NC 60< no no out 12.1 61.6 4.6
4 58/M CL 40< no no out 13.1 61.5 4.4
5 48/M CH 50< 5 5—60 out 25.0 50.3 17.4
6 40/M CH 40< 5—10 10—60 out 22.8 28.0 9.4
7 68/F CH 50< 5—10 30—50 10< 16.7 50.2 11.1
8 36/M CH 50< 5—10 5—60 out 17.9 51.8 8.9
9 22/M CH 40< 5—10 5—60 5< 14.9 50.8 12.9
10 30/M CH 50< 5—10 5—60 10< 16.6 40.0 12.3
11 71/F CH 40< no 10 out 32.3 29.1 8.4
12 62/ F CC 50< 5—60 5—60 10< 23.8 24.8 11.1
13 60/F CC no 5—60 5—60 10< 43.6 12.4 12.0
14 66/M CC 60< 5—60 30—50 10< 47.5 27.6 6.3
15 57/F cC no 5—60 5—60 10< 45.6 23.8 6.5
16 63/F CC 50< 5—60 5—60 10< 44.2 13.4 12.1
17 41/M CcC 40< 5—10 5—60 10< 25.5 33.9 8.7
18 61/M CC no 5—50 5—50 10< 4.2 15.8 5.1
19 60/F DC no Res. 10—60 10< 2.7 15.9 14.1
20 61/F DC no Res. no 40< 40.9 28.5 2.3
21 65/ F DC ~ no 5—60 5—60 20< 35.3 25.7 4.8
22 41/M DC no 5—60 5—60 20< 61.4 3.9 4.5

GB: gallbladder, UB : urinary bladder, NC : normal control, CL : choledocholithiasis, CH : chronic
hepatitis, CC: compensated liver cirrhosis, DC : decompensated liver cirrhosis,
no : not visualized, Res. : post-splenectomy, out : out of view.
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Fig. 1 Typical scintigrams of a subject with nomal liver function. (a) First-pass
images (4 seconds per frame) demonstrate hepatic activity appeared at 30
seconds after injection, and increased gradually thereafter. (b) Serial anterior
images obtained at 5, 10, 20, 30, 40, 50 and 60 min after the injection. Hepatic
image is not changed substantialy from 5 to 40 min, then faint visualization of
the bile duct is observed from 50 to 60 min. Cardiac blocd pool image is
minimum at 5 min and not visible from 20 to 60 min. Faint visualization of the
bile duct is observed from 50 to 60 min.
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Fig. 2 Typical time-activity curves in a subject
with normal liver function during 60 min after
the injection. Cardiac curve indicates rapid clear-
ance of *"Te¢-GSA from the blood. Hepatic curve
shows a peak from 15 to 40 min followed by
gradual decrease.
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Fig. 3 Serial scintigrams in a patient with decompensated liver cirrhosis. The
blood pool visualization is prolonged and a cardiac image is still observed at 60

min after the injection.
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Fig. 4 The scintigram of the patient with fatal
liver failure showed the most prolonged blood
pool wvisualization. The blood poll is visualized
more remarkably than the liver even at 60 min
after the injection.
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Fig. 5 Correlation between % injected dose in the
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Fig. 6 Comparison of % injected dose in the blood (a) and the liver (b) at 60
min after the injection in patients with various liver diseases.

NC:

normal control (n=3), CH : chronic hepatitis (n=7), CC: compensated

liver cirrhosis (n=7), DC: decompensated liver cirrhosis (n=4).
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