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Fig. 1 Processing procedure.
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Fig. 2: Typical histogram of CT values of a

late arterial phase image.
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Fig. 3: An example of CT image including cyst

regions inside the liver.
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Fig. 4: CT value histogram in the case of hav-

ing many cyst regions inside the liver.
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(a) Binary image.

(b) Distance image.

(¢) Result of figure
decompostion. Decomposed
regions are shown in different

colors.

Fig. 5 An illustrative example of figure decomposition.
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(d) Case 15 (e) Case 18 (f) Case 19

Fig. 6: Examples of extracted liver region. Extracted regions are overlaid on corresponding input
iamges with yellow color. In each case, upper and lowe images are extraction results from early

and late pahse image, respectively.
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Table 1: Evaluation results of extracted regions by visual inspection. Symbols o, O, and x

mean, respectively

(a) the method extracts the whole liver region successfully,

(b) small amount of lack or excesss in extracted regions are observed,

(c) mis-extractions are obvious.

Case No. | Early phase Late phase || Case No. | Early phase Late phase
1 O O 11 o o
2 X X 12 o o
3 o o 13 o o
4 O o 14 O O
5 X X 15 o o
6 o 0 16 o o
7 o o 17 o o
8 o o 18 X
9 o o 19 O O
10 o o

Table 2: Classification misextraction in early and late phase cases. Overextracted and underex-

tracted regions are defined as regions existing 5mm or more outside, and inside area from the

real border, respectively. Each region is also classifed into hepatocellular caricinoma and other

regions.

) ] ) Overextraction Underextraction

Category of mis-extraction regions Early phase Late phase | Early phase Late phase
Hepatocellular caricinoma - - 3 3
Others 3 3 9 5
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(b) Results of figure

composition.

(a) Results of figure

decomposition.

Fig. T7:

and composition based on Euclidean distance.

Examples of figure decomposition

Each separated regions are shown by different
colors. (upper row: slice images, lower row:

3D images)

(a) Before modification. (b) After modification.

Fig. 8 Results of border surface modification.
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(a) The case which has (b) The case which has

small deformation

large deformation
between early phase between early phase

and late phase image. and late phase image.

Fig. 9: Results of border surface modifica-
tion in the case of early phase. Liver re-
gions extracted from the late arterial phase are
mapped onto the early arterial phase CT im-
ages (upper row). Border surface of the liver

region are modified. (lower row).
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Development of a method for automated liver region extraction

from contrasted 3D abdominal X-ray CT images
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Abstract

In this paper, we present a method for automated extraction of the liver region from contrasted 3D abdominal CT images.
Since the medical doctor diagnoses the liver using multi contrasted phase CT images, it is necessary for computer aided diagnosis
system which extracts the liver region from each contrasted phase image. We propose an automated extraction method of liver
regions from both the early and late arterial phase CT images. In the case of the late arterial phase, we estimate the threshold
value for the liver region extraction by analyzing the CT value histogram. Then, false positive regions are removed by employing a
figure decomposition and composition method based on an Euclidean distance feature. Finally, we modify the contour of the liver
region. In the case of the early arterial phase, we map the liver region extracted from the late arterial phase onto the early arterial
phase CT image and modify its contour. We applied the proposed method to contrasted abdominal CT images. The experimental

results suggested the proposed method could extract the liver region from both phases satisfactorily.
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