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Abstract 
The evaluation of liver fibrosis is said to be one of the factors of the liver cancer development. The 
noninvasive testing is considered for abdominal echography, MRI, a blood marker in various ways. 
We announce the evaluation as an article by liver fibrosis using the probe for the heart before, too. 
This time is shear wave elastography using the echo probe for the abdomen (SWE). We used and 
examined it in normal, chronic hepatitis patients with cirrhosis. We tried it, but, in the patients 
with cirrhosis, there was no examination in the change in a value after ascites time and ascitic 
drainage. The future examination thinks about a comparison with the liver biopsy, the comparison 
with the liver fibrosis marker. Also, we think that a malignancy and the benign differentiation 
should be possible for a liver tumor. 
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1. Introduction 
The development of hepatic fibrosis in patients with liver disease is associated with an increased risk of liver 
cancer. Assessing the degree of hepatic fibrosis is therefore one of the most important factors in treatment plan-
ning. Liver biopsy is commonly performed to assess hepatic fibrosis, but this method is associated with compli-
cations such as hemorrhage. Recently, a number of studies on the noninvasive assessment of hepatic fibrosis 
have appeared in the literature. SWE was performed in a total of 31 subjects: 8 in the normal adult group, 17 in 
the chronic hepatitis group, and 6 in the cirrhosis group. In the present study, this method was applied to the as-
sessment of hepatic fibrosis. The average of the five measurements was used as the SWE value. 
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2. Purpose 
The usefulness of SWE in assessing the degree of hepatic fibrosis was evaluated. 

3. Materials 
SWE was performed in a total of 31 subjects: 8 in the normal adult group (age range: 49 to 77 years, average age: 
65.6 years), 17 in the chronic hepatitis group (age range: 35 to 79 years, average age: 58.2 years), and 6 in the 
cirrhosis group (age range: 55 to 74 years, average age: 69.1 years). The diagnosis was confirmed by liver biop-
sy in 7 subjects in the chronic hepatitis group and 2 subjects in the cirrhosis group. For the remaining 10 subjects 
in the chronic hepatitis group and the remaining 2 subjects in the cirrhosis group, the diagnosis was confirmed 
based on the findings obtained by diagnostic imaging studies (ultrasound and/or CT examination), clinical eval-
uation, and clinical laboratory tests. The subjects in the normal adult group were confirmed to have no history of 
liver disease before the time of entry into the study. Written informed consent to participate in the study was ob-
tained from each subject. 

4. Subjects 
A diagnostic ultrasound system (AplioTM, Toshiba Medical Systems Corporation, Tochigi, Japan) and convex 
probe was employed in this study. 

All SWE measurements were made by experienced abdominal radiologist (Naoki H). 
SWE method that has been developed by Toshiba, a part the tissue is deformed by a push pulse, the velocity 

of the shear wave propagating within the tissue is detected, and the stiffness of the tissue is assessed based on 
the defected that shear velocity. If an obstacle such as a tumor is present in the tissue, the shear velocity in the 
area differs from the shear velocity in the surrounding areas. if the obstacle is stiffer than the surrounding tissues, 
the shear waves propagate slower. The propagating shear waves are detected by transmitting search pulses. 

The curved transducer was placed intercostally at the level of the right lobe of the liver, with the target area 
was located in the right anterior hepatic segment at a depth of more than 2 cm from the hepatic capsule to avoid 
major vessels. 

Measurement was performed five times form the right intercostal space. 
The average of five measurements was used as the SWE value. 

5. Results 
The SWE values were 1.5 m/s in the normal adult group (Figure 1), 2.73 m/s in the chronic hepatitis group 
(Figure 2), 2.71 m/s in the cirrhosis group (Figure 3), and 9.43 m/s for patients with cirrhosis and ascites 
(Figure 4). In the ascites patients, we measured before and after ascetic drainage. However the change was ab-
sent in a value (Figure 5). 
 

 
Figure 1. SWE in normal adult group.                          
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Figure 2. SWE in chronic hepatitis group.                             

 

 
Figure 3. SWE values in cirrhosis group.                          

 

 
Figure 4. SWE values for patients with cirrhosis and ascites.               
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Figure 5. SWE values for patients after the ascetic drainage.              

6. Discussion 
The development of hepatic fibrosis in patients with liver disease is associated with an increased risk of liver 
cancer. Assessing the degree of hepatic fibrosis is therefore one of the most important factors in treatment plan-
ning. Liver biopsy is commonly performed to assess hepatic fibrosis, but this method is associated with compli-
cations such as hemorrhage. In addition, diagnostic results may vary depending on the sampling sites and the 
physician performing the procedure. Recently, a number of researchers have discussed the noninvasive assess-
ment of hepatic fibrosis [1]-[3]. This method can also be applied to patients with ascites. In addition, SWE can 
be performed while visualizing the liver. However, several tens of minutes are needed to complete data analysis, 
and the patient therefore cannot be informed of the results immediately. Recently, a number of studies on the 
noninvasive assessment of hepatic fibrosis have appeared in the literature. Some studies have compared the re-
sults obtained by FibroScan [4], which is used to measure liver elasticity and to assess liver stiffness, with the 
findings of liver biopsy in patients with chronic hepatitis C and patients with cirrhosis. However, FibroScan is 
not effective in patients with ascites or in obese patients. This method is also not useful for patients with cirrho-
sis and severe atrophy because measurement cannot be performed while directly visualizing the liver. In the 
present study, SWE was found to be useful in such cases. In Fibro Test [5] [6], another noninvasive hepatic fi-
brosis assessment method developed in France, fibrosis is assessed based on the values determined using five 
assays: α2-macroglobulin, hepatoglobulin, γ-GTP, total bilirubin, and apolipoprotein A1. However, this method 
may not be suitable for routine clinical practice because analysis is expensive and, in Japan, α2-macroglobulin, 
hepatoglobulin, and apolipoprotein A1 tests are not covered by the health insurance system. In the HALT-C trial 
[7] [8], the degree of cirrhosis is estimated based on the platelet count, AST/ALT ratio, and INR. This method 
involves complicated computations and cannot differentiate between chronic hepatitis and cirrhosis. SWE is ca-
pable of such differentiation. In the guidelines on WFUMB announced in 2015, the diagnosis of SWE is 
equipped with, but there is not the announcement with the product made by TOSHIBA [9]. Our examination is 
the first time currently even if we search the data before and after the ascitic drainage of SWE in PUB Med. This 
examination took effect only for normal, chronic hepatitis, cirrhosis. 

The future examination is an enforcement direction in comparison with hepatitis C before and after therapy 
and fibrosis, H2BPGI of the fibrosis marker new [10]. 

We want to examine the differentiation with a hepatocellular carcinoma and the benign tumor, the hepatocel-
lular carcinoma before and after radiofrequency ablation [11] [12]. 

7. Conclusion 
The results of the present study suggest that noninvasive SWE may become the method of choice for assessing 
hepatic fibrosis in routine clinical practice. We are planning to conduct a comparative study with liver biopsy 
regarding the differentiation between fibrosis of stage F0-F1 and higher stages, which is an important factor in 
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determining whether or not treatment is required. 
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