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Summary

Classification of the liver region of the Couinaud segment provides significant information for a com-
puter-aided diagnostic system to localize the position of lesions in the liver region. Hepatic vessels provide
essential information to classify the liver region of the Couinaud segment. However, automated segmenta-
tion and classification of hepatic vessels are difficult in non-contrast CT images owing to the low contrast
between hepatic vessels and liver tissue. In this paper, we propose an automated extraction schema for ex-
tracting the middle hepatic veifil MHV[ and we employ this schema to classify the liver region into right
and left lobes. We applied our method to 22 non-contrast X-ray CT images. All of the cases were normal
liver cases. The results for the MHV extraction were evaluated using three parameters for the volume ratio
to the correct region of liver. The results show that hepatic vessels extracted using the proposed method
were found to be satisfactory in 4111 9/22[bf cases.

Key words: CAD, middle hepatic vein, hepatic vessel segmentation, non-contrast X-ray CT images,
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Fig. 1 Gold-standard of right and left lobes of liver region.

ooooooobobooooooooooboooooa
ooo

1-20000000000

1-2-10 0000000000000
0o0oooooo“C0o00o0oooooooooa
O00o00doooooooooooooooooon
0000000000 0000000 OdFig. 10
00000 0000000 Fig. 10000
goodooobooooogoodooooogood
gooooogooooooooooooooooono
000000000 O00000DODOOthin plate splines

gTPSOOOO0ODOO"™ 00000000 *00O

ooooooobobooooooooooboooooa
ooooooobobooooooooooboooooan
ooooooooooooooonr ooooooor
O 0oooooo"obobboboooooooma2m
ooooooao

N | VY,
DDE’MW@)@F@ L 020

OooOoONOOODOooOOooooooooolioooi
Wxy 20000000000 000 100000
ooooooooobooaoao
1-2-200000000000000000
Ol-2-100000000000000000000
ooooooobobooooooooooboooooa
oooooOoooooobooooooooooooa



1384 | ooooooooooo

Fig. 2 Image resulting from Gaussian window processing.
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Fig. 3 Image resulting from line-enhancement filtering.
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Fig. 4 Liver atlas constructed for righil alCand leffl blobes.

Fig. 5 Likelihood image of righil aland leffl bldobes.

Fig. 6 Candidate location of middle hepatic vein.
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Fig. 7 Examples of extracted middle hepatic vein for two cases.
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