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Quantitation of Hepatic and Extrahepatic **"Tc-Tin Colloid Uptake
in the Hepatocellular Diseases
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Seog Hee Park, M.D. and Yong Whee Bark, M.D.

Department of Radiology, Catholic University Medical College

It is well-known that hepatic scintigraphy have been found to be less sensitive and specific in the
detection of the diffuse hepatocellular diseases than that of the space-occupying lesions. To obtain the
higher diagnostic specificity and sensitivity, we, using the computer quantitation, have attempted to
analyze hepatic and extrahepatic **"Tc-tin colloid uptake patterns in various diffuse hepatocellular
diseases retrospectively.

The studied groups consisted of 116 cases of normal, 67 cases of acute hepatitis, 112 cases of chronic
hepatitis, 61 cases of liver cirrhosis, 47 cases of fatty liver, 12 cases of hepatoma and 9 cases of
metastasis, making total 424 cases.

Scintigraphic imagings were obtained in the anterior, right lateral and posterior projections using
high-resolution collimation, and simultaneously these gamma data were acquisited into the computer
system. Both large region of interest (ROI) using light pen and ROI computer program were placed
over right lobe, left lobe of liver, spleen and cardiac blood pool. Total counts in ROI were divided by
the number of pixels in the ROI, and mean count rate per pixels calculated. Mean right-lobe counts
were divded by mean-left lobe counts to determine right-to-left hepatic lobe ratio and mean spleen
counts were divided by mean liver counts to determine spleen to liver fatio.

The results were as follows.

1) Of 424 cases, 292 were male and 132 were female. The majority of age distribution was in 30~49
(54.5%).

2) Inter-observer between two independant operators and inter-method between drawing by light-
pen and ROI computer program variations were not significant.

3) The uptake count values (per pixel) determined at each area in normal group were 106.53+18.
35 in right lobe, 79.00+13.82 in left lobe, 17.52+8.31 in spleen and 8.09+3.43 in cardiac blood pool.

4) In liver cirrhosis, right lobe uptake was decreased but spleen and cardiac blood pool uptakes
were increased (p<0.01).

ol B2 1987 % AR dedTaguli o FoiR g,

J— 9 —



—The Korean Journal of Nuclear Medicine : \

5) Right-to-left hepatic lobe uptake ratio was 1.3740.24 in normal group and significantly low in
chronic hepatitis, liver cirrhosis and fatty liver, and more or less low in acute hepatitis.
6) Spleen-to-right hepatic lobe uptake ratio was 0.17+0.09 in normal group and high in chronic

hepatitis and liver cirrhosis.

7) The computer-quantitation of hepatic and extrahepatic uptake patterns thought to be sensitive
and useful method in the interpretation of liver scintigram.
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Table 1. Distribution of Age and Sex

Acute Chronic

Liver

Fatty

Age Normal hepatitis hepatitis cirrhosis liver Hepatoma  Metastasis Total
M F M F M F M F M F M F M F

—19 1 1 1 4 1 8
20— 29 6 7 7 23 5 1 6 62
30 — 39 17 15 15 5 22 10 5 1 11 2 3 2 108
40 — 49 30 12 7 20 11 13 6 14 1 1 123
50— 59 9 8 6 5 8 2 16 8 7 1 3 1 3 77
60 — 7 4 5 3 3 8 3 3 2 2 2 3 1 46

69 47 42 25 80 32 43

18 41 6 9 3 8 1 424

Total
116 67 112

47 12 9
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Fig. 1. Typical Iocation of ROI display at right and left lobe of liver, spleen and cardiac
blood pool. Left : drawing by Light-pen, Right : using ROl computer program.
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Fig. 2. Relationship of ROl uptake counts by two different methods on
each area of 10 cases.
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Fig. 3. Relationship of ROI uptakes (Counts/Pixel) on each area as derer-
mined by two independent operators on 25 cases.
Table 2. Mean and Standard Deviation of Uptake Count (per Pixel) at Each Area
Right hepatic lobe Left hepatic lobe Spleen Cardiac blood pool
Normal 106.53 £ 18.35 79.00 £13.82 17.52% 8.31 8.09 £3.43
Acute hepatitis 103.27 £15.76 75.60 £11.07 19.17 £11.44 7.66£1.95
Chronic hepatitis 97.85116.55 72.65+11.92 22.36 £19.29 7.5312.58
Liver cirrhosis 79.00 £ 19.73 76.20 £ 11.67 53.60 +34.38 14.71£9.37
Fatty liver 90.42 £10.91 77.14 £11.01 16.26 + {7.28 9.48 X 4,46
Hepatoma 88.14 £34.96 65,57 £20.11 57.96 £ 34.80 11.73 £3.79
Metastasis 49.76 = 7.68 77.98 £11.61 8.03f 6.03 5.75%2.49
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Fig. 4. Graph showing mean uptake counts for 7 groups of cases.

Table 3. R-to-L Hepatic Lobe Uptake Ratio

Normal

Acute hepatitis

Chronic hepatitis

Liver cirrhosis
Fatty liver
Hepatoma
Metastasis

1.37+0.24
1.38£0.22
1.3710.24
1.05%0.27
1.18£0.10
1.49 £0.84
0.66 £0.20
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Fig. 5. Graph shoWing mean right-to-left hepatic lobe
uptake ratio.
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Table 4. Spleen-to-liver Uptake Ratios

S/R S/L % {S/R + S/L)
Normal 0.17 £0.09 0.23£0.14 0.20 £0.11
Acute hepatitis 0.19+0.13 0.27£0.19 0.23£0.15
Chronic hepatitis 0.25 £0.25 0.33%0.30 0.29 £0.27
Liver cirrhosis 0.77 £0.61 0.74 £0.55 0.76 £ 0.58
Fatty liver 0.180.08 0.21 £0,09 0.20%0.08
Hepatoma 0.91 +0.91 0.96 £0.63 0.93+0.74
Metastasis 0,17 0,15 0.10 £0.08 0.14t0.11
Normal e ; Spleen/R-lobe
m : Spleen/I~lobe
Acute
Hepatitis it %(8/R48/L)
Chronic
Hepatitis
Liver
Cirrhosis
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Liver
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Fig. 6. Graph showing mean spleen-to-liver upfake ratios.
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