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A strategy to estimate liver fibrosis level based on vascular—structure analysis in CTAP
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Abstract : Chronic liver disease causes health problem such as hepatic failure or hepatocellular carcinoma. As the disease
progresses, some fibroses become apparent, and, as such, influence a vascular structure. We have proposed, previously, a
method to extract various vascular features from CTAP images. In this paper we suggested that the method improved in
this paper should be applicable to CTAP images of 9 patients. It reveals that the vascular-structure analysis can be useful

for estimating liver fibrosis level.
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Fig.2 Curvature of vessels
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Fig.4 Branch angle of vessels
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Table.1 Result of histological diagnosis

Subject Histological Diagnosis

A F4

F 4

F2

F 4

F4

F 4

F4

F 4

—~|Z|Qmm|g|a|lw

F2

Table.2 Result of fibrosis quantification

Subject Fibrqsis Fibrqsis Fibrqsis average
ratio ratio ratio
A 0.3 0.337 0.342 0.326
B 0.318 0.168 0.41 0.299
C 0.243 0.24 0.242 0.243
D 0.333 0.488 0.479 0.433
E 0.336 0.225 0.232 0.264
F 0.336 0.356 0.574 0.422
G 0.352 0.236 0.255 0.281
H 0.399 0.304 0.292 0.332
1 0.273 0.267 0.171 0.237

Table.3 Average of ratio, curvature, torsion and correlation coefficient

Subject ratio curve torsion

A 1.161 0.305 0.922

B 1.143 0.284 0.799

C 1.157 0.321 0.878

D 1.148 0.316 0.962

E 1.145 0.295 0.845

F 1.161 0.322 0.975

G 1.153 0.285 0.776

H 1.154 0.322 0.934

| 1.16 0.34 0.936
C"“elggzrv‘eiz;ﬁ“em 00354 | 0.099 0.5766
p value 0.928 0.7998 0.1041
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Table.4 Variance of ratio, curvature, torsion and correlation coefficient

Subject ratio curve torsion angle
A 0.0268 0.0135 | 0.361 103
B 0.0051 0.0086 | 0.2234 535
C 0.039 0.0165 | 0.274 585
D 0.0068 0.0154 | 0.4234 189
E 0.0054 0.0118 | 0.2723 64
F 0.0211 0.0175 | 0.3807 132
G 0.0095 0.0081 | 0.1925 241
H 0.0094 0.0173 | 0.3413 202
I 0.0162 0.0273 | 0.3199 486
Correlation coefficient |, 193 | 967 | 0721 ~0.527
of variance
p value 0.618 0.8631 | 0.028 0.145

Table.5 Number of ratio, curvature, torsion and angle

ratio curvature torsion angle
A 280 256 237 164
B 323 306 284 150
C 301 260 237 170
D 174 153 143 82
E 303 283 263 150
F 310 278 261 181
G 187 171 161 89
H 169 156 144 92
1 255 223 209 133
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Table.6 Result of fractal dimensional by box counting

Subject Fractal dimension
A 1.269
B 1.289
C 1.307
D 1.172
E 1.282
F 1.205
G 1.264
H 1.184
I 1.252
Correlation coefficient -0.79
p value 0.01
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