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Abstract We examined the wave pattern of the spleen by using abdominal CT images of a patient
with liver cirrhosis, and found that they are different from those of a person with a normal liver. In
the abdominal CT image of the patient with liver cirrhosis, there is a deep wave part on the left side
of the spleen: In the case of the normal liver, there are waves on the left side, but they aren’t deep.
Therefore, the total area of waving parts of the spleen with liver cirrhosis is found to be greater than
that of the spleen with the normal liver. Moreover, when examining circularity by abstracting the
waves of the spleen from the image with liver cirrhosis, we found they are more circular than those
of the spleen accompanied by a normal liver. This paper suggests an automatic method to diagnose
liver cirrhosis by using the wave pattern of the spleen in abdominal CT images on the basis of the
two principles. It tells us that we can judge if the liver has liver cirrhosis automatically, without the
manual test of the ratio of caudate lobe to right lobe, only with the spleen.
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¥ 3 False - NegativeE 9] 4 : Diagnose Using Wave Pattern (The 32 Cases Judged Liver Cirrhosis)

>300 >400 >500 > 600 > 700 > 800 > 900 >1000
>10% 0 0 0 0 0 0 0 0
> 20% 0 0 0 0 0 1 4 9
> 30% 2 2 2 2 2 4 9
> 40% 10 10 10 10 10 11 13 18
> 50% 30 30 30 30 30 30 30 31
> 60% 31 31 31 31 31 31 31 32
¥ 4 False - PositiveE¢] 4+ : Diagnose Using Wave Pattern (The 32 Cases Judged Normal Liver)
>300 >400 >500 > 600 > 700 > 800 > 900 >1000
>10% 15 12 9 7 6 3 1 0
> 20% 11 9 7 5 4 2 1 0
> 30% 2 1 0 o [ o ] o 0 0
> 40% 0 0 0 0 0 0 0 0
> 50% 0 0 0 0 0 0 0 0
> 60% 0 0 0 0 0 0 0 0
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32 cases judged normal liver 32 cases judged liver cirrhosis
Methods of e s of
diagnosis Satisfied Rates Probability Satisfied Rates Probability
cases cases '
RCTRLa 30 30/ 32 93.7% 12 12/ 32 37.5%
TSCh 25 25/ 32 78.1% 18 18/ 32 56.2%
TWPSc 32 32/ 32 100 % 30 30/ 32 93.7%
Data Source : Computed by the authors using data from Chungnam National University Hospital 2004.
Note. a. RCTRL = Ratio of Caudate Lobe to Right Lobe
b. TSC = Test by Size of Spleen
¢. TWPS = Test Using Wave Pattern of Spleen (over 700 pixels, over 35% circularity average)
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