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Noninvasive diagnostic imaging for liver fibrosis and fatty liver with
hepatocellular carcinoma risk prediction based on ultrasonic medicine and

morphology
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Liver stiffness (LS) by shear wave elastography was obtained with 809
patients. The result was compared with histology of fibrosis. The AUROC of transient elastography to
predict F2<, F3<, and F4 was 0.809, 0.860 and 0.947; that of virtual touch quantification was 0.
793, 0.836 and 0.941, respectively. LS showed significant increase with the progression of fibrosis.
Diagnosis of liver fibrosis based on LS measurement was established to avoid invasive diagnosis.
Attenuation imaging (ATI) enables to quantitively assess liver steatosis as accurate as controlled
attenuation parameter. In 119 steatosis cases, the correlation of ATl with MRI-derived proton
density fat fraction (PDFF) was r=0.70. ATI showed a good diagnostic ability as MRI-PDFF.
Post-sustained virologic response HCC occurrence is observed more in patients with higher LS and
glucose level. A electronic microscopic study showed a higher rate of mitochondrial disorder in HCC
recurrence cases.
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ATI images were collected with attention to the following points: (i) Attenuation
value at the ROl measurement is displayed. (ii) An ROl measurement about 2 cm wide
X 4 cm high was set around the center of the image. (iii) Care was taken to avoid
areas with shadowing artifacts in the B-mode image. (iv) ROl measurements were
placed to avoid vessels, biliary ducts and echogenic structures. (v) The artifact
area below the liver capsule was avoided. ATI =attenuation imaging; ROl =region of
interest.
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Correlation between transient elastography (TE) values and the shear wave
elastography (SWE) values from each ultrasound device. (a) TE-FibroScan versus
SWE-ACUSON. The correlation coefficient (r) was 0.899 (95% confidence interval
[CI], 0.856-0.930) (P < 0.001) by Pearson"s rank correlation coefficient analysis,
corresponding to a strong relationship. (b) TE-FibroScan versus SWE-Aplio. The
correlation coefficient (r) was 0.924 (95% CI, 0.891-0.947) (P < 0.001) by
Pearson®s rank correlation coefficient analysis, corresponding to a strong
relationship. (c) TE-FibroScan versus SWE-Aixplorer. The correlation coefficient
(r) was 0.947 (95% CI, 0.924-0.964) (P < 0.001) by Pearson’s rank correlation



coefficient analysis, corresponding to a strong relationship. (d) TE-FibroScan
versus SWE-EPIQ. The correlation coefficient (r) was 0.858 (95% CI, 0.799-0.901)
(P < 0.001) by Pearson’s rank correlation coefficient analysis, corresponding to
a strong relationship. (e) TE-FibroScan versus SWE-LOGIQ. The correlation
coefficient (r) was 0.899 (95% CI, 0.856-0.930) (P < 0.001) by Pearson’s rank
correlation coefficient analysis, corresponding to a strong relationship.

ATl (dB/ecm/MHz)

PDFF (%)

Correlation between proton density fat fraction (PDFF) values and attenuation
imaging (ATI) values. The correlation coefficient (r) was 0.70 (95% Cl 0.59-0.78;
P < 0.001) by Pearson’ s rank correlation coefficient analysis, corresponding to a
strong relationship.
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