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Accurate assessment of liver 
fibrosis
Patients with chronic hepatitis B are at increased risk of cirrhosis. 
Assessment of fibrosis has important prognostic implications that can guide 
clinical therapy.  
This article describes the results of a recent study, carried out in a large 
group of normal subjects and chronic hepatitis B patients, to evaluate the 
utility of ShearWave Elastography (SWE) for assessment of liver fibrosis. The 
results were correlated with those of biopsies.  
The study established clear benefits from the use of SWE in HBV-infected 
patients and showed that the measured liver elasticity was correlated with 
the stage of liver fibrosis. Measurement of the stiffness of the spleen by SWE 
may also be useful, especially in cases where SWE of the liver is difficult

THE NEED FOR BETTER ASSESSMENT
Conventional ultrasound already helps radiologists 
detect and manage liver nodules, hepatocellular carci-
nomas, and also guide minimally invasive treatments 
of liver lesions. However, for patients with chronic 
liver diseases, and especially Hepatitis B infection, con-
ventional ultrasound has some distinct limitations. To 
effectively treat patients affected by chronic Hepatitis 
B virus (HBV), physicians need an accurate quantifica-
tion of liver fibrosis—and that is one function conven-
tional ultrasound does not perform well. 

ShearWave Elastography (SWE) may fill this gap. Not 
only does SWE acquire images 200 times faster than con-
ventional ultrasound, it yields quantitative information 
about tissue elasticity. Integrated into the Aixplorer ultra-
sound system (from the French-based company Super-
sonic Imagine), SWE displays this quantitative informa-
tion (measured in kilopascals) in an easily interpretable 
color-coded display, and can also superimpose the data 
over B-mode images. The ability of Shear Wave Elastog-
raphy to quantify tissue stiffness could prove useful in 
assessing and managing chronic Hepatitis B infection. 

STUDyING SHEARWAVE ELASTOGRAPHy IN LIVER PATIENTS
Basing ourselves on previously published research 
which showed the benefits of the technology for 

managing chronic liver disease due to Hepatitis C [1,2], 
we set out to evaluate SWE on patients with chronic 
Hepatitis B. We used SWE to study liver and spleen 
stiffness in a large group of normal subjects and proven 
chronic Hepatitis B carriers, and correlated the results 
with those of biopsies [3]. 

Not only did we find that SWE measurements cor-
related more accurately with liver fibrosis than another 
non-invasive methods, we discovered that SWE mea-
surements of the spleen might also help assess advanced 
fibrosis. 

Broadly, the study established clear benefits from the 
use of SWE with HBV-infected patients and indicated 
that further benefits could also be achievable. Of these, 
the most exciting is the possibility that SWE could 
improve the indications for biopsy, although this would 
of course need further confirmation by large prospec-
tive studies of HBV-infected patients. 

More immediately, however, the study determined 
optimal cut-off values (in kilopascals) for distinguish-
ing cirrhosis, severe fibrosis, and significant moderate 
fibrosis. Especially in cases of significant moderate 
fibrosis, in which conventional ultrasound is insensi-
tive, the demonstrated accuracy of SWE measurements 
could be crucial in indicating the appropriate treat-
ment. SWE is particularly useful for assessing early 
fibrotic stage METAVIR F2.

CASE STUDIES 

A. SWE ASSESSMENT OF SEVERE LIVER FIBROSIS
This 55 year-old male HBV carrier was an ex-smoker, 
non-drinker, and presented with colonic polyp. His 
liver function was impaired, with fluctuating alanine 
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aminotransferase (ALT) levels up to 91 
IU/L. Gray scale ultrasound of the liver 
showed only mild coarsening of the 
echotexture. SWE of the liver was per-
formed [Figure 1]. and liver stiffness was 
measured at 9.7 kPa (1.8 m/s), which was 
graded as F≥3 Biopsy proved a META-
VIR score F3.

B. MODERATE LIVER FIBROSIS 
ASSESSED By BOTH LIVER AND 
SPLEEN STIFFNESS 
This 63 year-old male HBV carrier 
ceased smoking and alcohol con-
sumption in 2000. He presented with 
reflux esophagitis. On the ultra-
sound examination, the liver showed 
a normal echotexture and a spleen 
of normal size with homogenous 

echotexture. A SWE analysis of the 
liver parenchyma and spleen was per-
formed [Figure 2]. Liver elasticity was 
measured to be 7.3 kPa (1.6 m/s). that 
is corresponding to F≥2, while spleen 
elasticity was measured at 19.7 kPa 
(2.6 m/s) which was approaching the 
F≥2 splenic cut-off value found to be 
19.8 kPa (2.6 m/s) in our experience. 
Liver biopsy proved a METAVIR F2 
score, thus confirming that SWE was 
able to correctly assess liver fibrosis 
in this case.

CAN THE SPLEEN BRING INSIGHT  
TO LIVER FIBROSIS STAGING?
Due to its relationship with the liver, 
the spleen may offer new insights into 
liver fibrosis staging. The progression 

of liver fibrosis often prompts archi-
tectural changes to the spleen as well, 
probably due to hemodynamic altera-
tions. The increase in spleen stiffness 
does not follow the same progression 
curve as the liver and we found that 
using SWE on the spleen did not yield 
as accurate a result as using SWE 
directly on the liver. 

Nevertheless, in cases where the 
liver is too small for an appropriate 
reading to be made or where there is 
some other impediment to liver mea-
surement, the spleen can be considered 
as an organ which can yield ancillary 
parameters to support the diagnosis of 
severe fibrosis and cirrhosis in suspi-
cious cases.

CONCLUSION
Through the use of better-honed 

cut-off values for the staging of liver 
fibrosis and accurate, quantitative 
assessment of liver stiffness as mea-
sured by ShearWave Elastography, 
physicians can provide earlier and 
higher quality care to HBV-infected 
patients. The additional use of SWE 
for splenic measurements may also 
improve diagnosis and treatment, 
especially in patients whose liver 
disease is already so severe that 
their livers cannot be measured ade-
quately. The shear wave technology 
can also be helpful in monitoring the 
response to treatment in patients who 
have contraindications to invasive 
techniques.
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FigUre 2. Case B. 63 year old Male HBV carrier. The SWE measurement results were 7.3 kPa for liver elasticity 
(corresponding to  F≥2) and 19.7 kPa  for the  spleen elasticity  F≥2 cut-off value.  The liver biopsy showed a 
Metavir score of F2, a direct correlation with the SWE measurement.

FigUre 1. Case A. A 55 year old male HBV carrier in whom liver stiffness was measured at 9.7 kPa with SWE, 
which was suggestive of a severe fibrsosis level (F≥3). Liver biopsy confirmed a Metavir F3 score.


