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Analysis of the filling defect in liver scintigram using a scintillation
camera and small general purpose computer
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Purpose of this paper is to test the diagnostic ability of 10 level scintigrams processed and produced
by a digital computer to find out the filling defects on liver scintigrams. A computer with 4096 words
memories was used combined with a scintillation camera. For analysis of computed. scintigrams, 1600
data matrix, 40 x40, was utilized.

No differense was found in detectability of filling defect in liver between on an original scintigram
and on a computed one not only in a phantom study, but also in clinical survey of 143 patients.

However, from the results of a phantom study, it is expected that, if the more count is accumulated
to the data matrix, the smaller filling defect would be detectable.

With a computer having more memory words and by using more data matrix in image processing

and producing, and introducing the calculation such as smoothing, a more detail may be shown than
original scintigram.
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Fig. 1. Construction of phantom in phantom
study I
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Fig. 2. Phantom study 1. Comparison of origi-
nal scintigram and digital display to detect
filling defect in phantom. “350-MAX” in LE-
VEL DISPLAY represents the area of counts
from 509, to 1009,.
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Fig. 3. Construction of phantom in phantom
study II.
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Fig. 4. Phantom study II. Original scintigram
and digital display of different presct count.
“40-MAX” in LEVEL DISPLAY represents
the area of counts from 409 to 1009%.
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Table 1 Comparison of original scintigram and digital display regarding to detect filling defect,

ptints rigosl (gl 4 Jorginal. ¢ Jorigial. (= ro
Liver tumorproved by laparotomy 6 | 2 8
No liver tumor proved by laparotomy 2 1 1 20 24
Liver metastasis, under follow up. 3 2 5
Partially resected liver 3 3
e o | HE
gzzggtmi?\fe:umm in the organs 5 1 25 a1
With a history of cancer except 1 7 8
liver cancer i
Hepatitis or liver cirrhosis 2 1 1 36 40 |
Undetermind liver diseases 9 12

Total 31 | 4 5 103 143

(4+) : with filling defect, (—) :no filling defect.
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Fig. 5 Number of data matrix and
the size of point.

data matrix ‘?El:(?ni mcﬁiri:r]les ize of point
1024 (32x32) 800 7.81mm
1600 (40%40) 1250 6.25mm
4K (64 64) 3200 3.91mm
16K ( 128x128) 12800 1.95mm
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Table 2 Number of data matrix and standard error

(When a preset-count is 320k counts)

data matrix 1K 4 K ‘ I6K
Eﬂ&f“ﬁ5m' 800 3200 12800
per eéch one | 320K _ 320K - 320K .
point 300 200 3500 =100 {3550 =25
400-£[4000 1004 100, 25425

stundard error = 400420 |= 1003:10 |=25%+5
5% 10% 20%
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Fig. 6. A normal poraroid print produced by a
scintillation camera and its list of a part of
digital counts in data matrix,
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