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Evaluating liver fibrosis with a
breakthrough ultrasound technology:
Shear Wave Elastography
Liver fibrosis is a common consequence of all chronic liver diseases;
cirrhosis can result from the evolution of liver fibrosis and is an important
endpoint in patient management. Currently, liver biopsy is the standard diagnostic tool used to estimate the advancement of liver fibrosis. Unfortunately,
this invasive method gives a limited sample of the liver and is associated
with a non-negligible morbidity rate [1]. In order to repeatedly evaluate liver
fibrosis during patient monitoring, non-invasive techniques such as elastography have been developed.

F

ibrosis causes an increase in liver stiffness; elastography can thus be useful in the evaluation
of the liver fibrosis. There are two main methods using ultrasound to estimate tissue stiffness.
Firstly, strain-based approaches estimate differential displacements resulting from an applied deformation. However, such approaches do not provide a direct estimate
of tissue stiffness and do not quantify tissue elasticity
[2]. The second main method used in ultrasound elastography estimates shear wave velocities in tissue. Two
methods — Acoustic Radiation Force Impulse or ARFI,
and FibroScan — that use shear wave velocities have the
advantage of providing a quantifiable, direct estimate of
tissue elasticity, as the shear wave speed is directly proportional to the tissue elasticity or stiffness [3-6]. However,
these techniques only provide a shear wave velocity estimate for a single region of interest and do not provide an
elastography image of the tissue being analyzed.
A new technology known as ShearWave™ Elastography (SWE™) has been developed and incorporated into
a complete ultrasound system. For the first time, an
absolute quantification of tissue elasticity (measured in
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kilopascals) can now be obtained and displayed in a 2D
color-coded image overlaid on top of a B-mode image for
anatomical correlation and guidance [7]. The 2D SWE
image combined with an anatomical reference enables
visualization of spatial variations of liver stiffness and
ensures location of stiffness measurements. The technology is non-invasive, independent of the skill level of the
user, reproducible and carried out in real-time, making it
a tool that is reliable and easy-to-use [7].
CASE STUDIES

The following cases illustrate the clinical benefits provided by ShearWave Elastography in the diagnosis of
hepatologic conditions before a liver biopsy.
CASE 1

This was a 58 year old female with recently discovered
chronic liver disease secondary to a Hepatitis B viral
infection.The CT image of this patient presents a slight
modification in liver morphology. The contours of the
liver lobes are regular, but the edges are slightly rounded
off [figure 1. a and b.]. The segments I and segments IV
are of normal size and the parenchyma is homogeneous.
Conventional gray scale ultrasound was carried out
the day after the CT scan. The ultrasound exam found
moderate hepatic dysmorphy, with regular liver borders,
but no signs of advanced liver cirrhosis or suspicious
liver lesions.
Two weeks after the CT scan was taken a ShearWave
Elastography exam and a biopsy were then carried out.
The biopsy was taken using 16 gauge needle (Biopsygun) and was immediately followed by a SWE exam in
the same section (junction between segments V and VIII).
Biopsy samples measuring 12mm in length were immediately put in 10% formol. After staining by Masson’s
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trichrome, it could be seen that the
hepatic tissue architecture was disrupted
with extensive fibrosis and mutilation
showing a cirrhogenic process.
The biopsy results were thus compatible with a cirrhogenic evolution (METAVIR F4) of chronic viral hepatitis, in

addition to the presence of slight steatosis with less than 30% hepatic cells.
ShearWave Elastography showed
marked and inhomogeneous elevations
in tissue stiffness of the hepatic parenchyma that had appeared only slightly
morphologically abnormal on the conventional ultrasound exam [figure 2].
With the high kPa, elasticity results
ShearWave Elastography suggested
advanced fibrosis. This suspicion was
confirmed by histology to be in fact cirrhosis of the liver.
CASE 2

'*(63&BBOEC Case 1. Scanner image in portal
phase shows the axial and coronal planes. The contours of the liver lobes are regular, but the edges are
slightly rounded. Segments I and IV are of normal size
and the parenchyma is homogeneous.

This was a 62 year old male who had
received a liver transplant six years ago following cirrhosis of the liver due to Hepatitis
C infection.
A conventional ultrasound exam was
carried out with the results showing the
hepatic parenchyma to be normal and
homogeneous but with a significant
hepatic steatosis.
A ShearWave Elastography exam was
carried out followed immediately by a
biopsy in segment III of the liver.
The results of the ShearWave Elastography exam showed elevated levels
of liver stiffness [figure 3]. The patient
underwent a liver biopsy carried out on
segment III; a good quality tissue sample
measuring a total of 17mm in length was
obtained.The biopsy results revealed the
presence of lesions compatible with a
reinfection by Viral Hepatitis C of the
transplanted liver, confirming the ShearWave Elastography results. In addition,
a massive steatosis was observed with a
fibrosis METAVIR A1F2 score.
CONCLUSION

'*(63&  Case 1. ShearWave Elastography image
carried out on the junction between the segments V and
VIII intercostally. The quantitative measure ofelasticity
showed stiffness values of 23 kPa, highly suggestive of
an advanced cirrhosis. The standard deviation of the
stiffness value in the region of interest was ± 1.1 kPa.
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It can be seen from these two case
studies that the tissue stiffness results
provided by ShearWave Elastography
correlate with the pathology results
from biopsy.
ShearWave Elastography is a realtime, non-invasive, quantifiable method
and could have a significant impact on
fibrosis detection, diagnosis and disease
follow-up. This could be helpful in validating the absence of fibrosis in order
to reduce the number of unnecessary
liver biopsies. In addition, the technique
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'*(63&  Case 2. ShearWave Elastography images showing stiffness values of 12.7 kPa (standard
deviation ± 2.2 kPa.

could be also useful to confirm cirrhosis
so avoiding dangerous biopsies and the
possibility of hemorrhage. ShearWave
Elastography could also guide the taking of biopsies, thus increasing tissue
sample sensitivity.
More studies need to be undertaken
with ShearWave Elastography to better
understand and to confirm the promising results achieved thus far.
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