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By Dr V. Vilgrain

real-time ShearWave elastography:  
new applications for evaluating the Liver
The Technique of ShearWave Elastography has recently been shown to be 
applicable to in two very different patient populations.

Over the past decade, several studies have clearly 
demonstrated the usefulness of the technology 
of ShearWave Elastography (SWE) in the accu-
rate, non-invasive and quantitative  assessment 

of liver stiffness [1, 2]. ShearWave Elastography was pio-
neered and developed by the French company SuperSonic 
Imagine and was used in the studies described in this article. 

SWE ultrasound systems enable physicians to evaluate the 
stiffness of liver tissue in real time and two-dimensionally, 
thus yielding important diagnostic information regarding 
disease staging and also helping in the non-invasive  monitor-
ing of the progression of liver disease. 

In this article we describe two new studies, one investi-
gating a patient population with no history of liver disease 
and the other concerning patients with advanced cirrhosis. 
The results of these studies suggest that the benefits of 
SWE are applicable to incidentally discovered liver lesions 
on the one hand [3] and, on the other, to the evaluation of 
the severity of portal hypertension which is an important 
factor in determining  patient prognosis in cirrhosis [4].

INCIdeNtAllY IdeNtIfIed tUMoRs
The first study examined the usefulness of SWE for 

evaluating incidentally discovered focal liver lesions in 
73 patients who had no history of chronic liver disease 
or extrahepatic cancer [3]. The reason for focussing on 
these patients was that, although in such a group, where 
any tumors are  most likely to be benign, nevertheless in 
the event that the tumor is malignant,  early detection is 
crucial. In such cases  diagnosis must be quick, accurate, 
reproducible, and non-invasive. 

This patient group is also interesting to study because 
they present with the whole spectrum of liver lesions. Other 
elastography studies have focused exclusively on patients with 
liver metastases, which have a hard texture, or on patients with 
hemangiomas which are soft. An evaluation  of the usefulness 
of SWE at a stage prior to such patient triage is more represen-
tative of radiological practice in the real clinical world.

Our evaluation of incidentally discovered liver lesions, 
several statistically significant conclusions could be drawn, 
on the basis of SWE measurements of stiffness. 

Not only was there a statistically significant difference in tissue 
stiffness between focal nodular hyperplasia and hemangioma, but 
also between the different subtypes of hepatocellular adenoma. 
These latter do not represent a homogeneous entity; indeed the 
choice of the appropriate patient management strategy, which 
can extend to conservative treatment, depends on the subtypes. 

While the study determined that SWE could indeed 
provide valuable information about incidentally identified 
tumors, some practical difficulties remain. These include 
patient movement, significant steatosis, and difficult lesion 
location (e.g. when the lesion is too deep to assess).

Such difficulties notwithstanding, the findings of our  
study could have a major impact on how unexpected liver 
lesions should be characterized—namely, by using SWE. The 
advantages are that the evaluation is immediate, the possibili-
ties of biopsy-related complications are avoided and practical, 
useful diagnostic information is obtained.  

expeCted CoMplICAtIoNs
Identifying clinically significant portal hypertension — a 

major complication of cirrhosis and contributory factor in 
patient mortality — is an important diagnostic task for physi-
cians treating patients with liver disease. Portal hypertension 
becomes a clinical risk (for the development of esophageal vari-
ces and ascites, among other complications) when the hepatic 
vein pressure gradient is greater than 10 mm Hg. However in 
practice the measurement of this pressure gradient is usually 
only carried out in a few, specialised clinical establishments; in 
addition the measurement procedure itself is invasive. 

Therefore, the widespread availability of a non-invasive 
method for the detection of portal hypertension  would have 
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FigUre 1. Incidentally found liver lesion in a 47 yr old woman. ultrasound 
examination shows a lesion near the hepatic venous confluence.
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a real positive impact on the evaluation 
and treatment of patients with cirrhosis.

While the degree of portal hyper-
tension is in most patients related to 
the major complications of cirrhosis, 
including ascites, which worsen the 
patient’s prognosis, there is another rea-
son that this information is clinically 
useful. The Guidelines from both the 
European Association for the Study of 
the Liver (EASL) and the American 
Association for the Study of Liver Dis-
eases (AASLD) list portal hypertension 
as a contraindication for liver resection 
in hepatocellular carcinoma (HCC) 
[5].  The degree of portal hypertension 
is thus critical information in terms of 
planning or avoiding surgery. 

developMeNts IN stAGING poRtAl 
HYpeRteNsIoN

Although cirrhosis used to be con-
sidered a single entity, which the patient 
either had or didn’t have, it is now 
known  that the various stages of the 
disease include not only decompensated 

and compensated cirrhosis, but also two 
additional forms of compensated cir-
rhosis, namely the presence or absence 
of esophageal varices, which can cause 
life-threatening bleeding. The severity of 
portal hypertension is the key to staging. 
As our study shows, this can be deter-
mined non-invasively and all at once 
using SWE [4]. 

The study involved 79 patients and com-
pared the use of two methods to determine 
the gradient of the hepatic vein pressure 
for each patient. The two methods were 
respectively transient elastography (TE), 
the one-dimensional imaging technology 
and SWE, which is two-dimensional and 
produces quantitative measurements of tis-
sue stiffness in real time. 

The first finding of the study was 
that, unlike TE, SWE was shown to 
be able to provide — in nearly all  
patients (97%) and independently of 
the severity of their liver disease — 
reliable measurements of both liver 
and spleen stiffness (a second poten-
tial indicator of portal hypertension). 
In contrast, using TE it was particu-
larly difficult to obtain reliable read-
ings in patients with ascites, which 
dramatically decreases the applicabil-
ity of the technique. SWE remained 
accurate even with ascites present.

The second major finding was that liver 
stiffness, as measured by SWE, was found 
to have  solid diagnostic value in detecting 
clinically significant portal hypertension. 

CoNClUsIoN
It can be said that, in some respects, the 

liver is more complex than the brain. The 

intermingled tissue of the liver, together 
with the possibility of complicating fac-
tors such as steatosis, fibrosis, and inflam-
mation, make this organ exceedingly dif-
ficult to evaluate. To better understand 
this complexity, we have replaced indi-
vidual modalities [Figures 1, 2, 3]with 
multiparametric analysis [Figure 4]. 

ShearWave Elastography is an 
important addition to this technologi-
cal arsenal. The non-invasive technique 
provides extremely useful diagnos-
tic information in a cost-effective and 
reproducible manner and contributes 
significantly to the overall confidence 
of diagnosis. 
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FigUre 2.MR examination of same patient as in Figure 
1. Contrast-enhanced T1-weighted MR image at the 
arterial phase demonstrating a hypervascular lesion 
near the hepatic venous confluence (arrow). Note a 
typical hemangioma in the right posterior liver (dotted 
arrow). The lesion was confirmed to be a focal nodular 
hyperplasia. FNH have been shown to be much stiffer 
than other benign liver tumors. 

FigUre 4. Shear Wave Elastography (SWE) examination of same patient as in Figure 1. Color mapping of the shear-wave 
elastography showing a much higher stiffness in the lesion (arrow) than in normal liver (38kPa vs.10 kPa)

FigUre 3. Contrast Enhanced ultrasound (CEuS) 
examination of same patient as in Figure 1. CEuS 
shows a homogeneous lesion that markedly enhances 
on arterial-phase (arrows)


