
Received: 18.11.2009 	Accepted: 19.11.2009
J Gastrointestin Liver Dis
December 2009 Vol.18 No 4, 411-412
Address for correspondence:	 Laurent Castera, MD PhD
	 Service d’Hépato-Gastroentérologie 
	 C.H.U. de Bordeaux
	 Hôpital Haut Lévêque
	 Bordeaux, France
                                                   E-mail: laurent.castera@chu-bordeaux.fr

Acoustic Radiation Force Impulse Imaging: a New Technology 
for the Noninvasive Assessment of Liver Fibrosis?

Laurent Castera1, 2

Services d’Hépato-Gastroenterologie, Centre Hospitalier Universitaire (C.H.U.) de Bordeaux; 1) Hôpital Haut Lévêque; 
2) Hôpital Saint André, 33000 Bordeaux, France

In patients with chronic hepatitis C, precise staging 
of liver fibrosis is important not only for estimation of 
prognosis, but also for indication of antiviral therapy. 
There are two critical endpoints, i.e. significant fibrosis 
and cirrhosis. Indeed, presence of significant fibrosis is an 
indication for antiviral treatment and presence of cirrhosis 
is an indication for specific monitoring of complications 
related to portal hypertension and to the increased risk of 
developing hepatocellular carcinoma [1]. Until recently, liver 
biopsy was the reference method for diagnosing and staging 
liver fibrosis. However, this invasive procedure carries a 
risk of rare but potentially life-threatening complications 
and is prone to sampling errors [2, 3]. Thus many patients 
with chronic viral hepatitis are reluctant to undergo liver 
biopsy and may be discouraged to start therapy for this 
reason. These limitations stimulated the search for new non 
invasive approaches [4]. A variety of methods including 
serum biomarkers and liver stiffness measurement (LSM) by 
means of transient elastography (TE) have been proposed. 
To date, TE [5], Fibrotest® [6] and APRI [7] have been the 
most extensively studied and validated, mainly in chronic 
hepatitis C. Their performances appear similar for the 
diagnosis of significant fibrosis [8] with an advantage for 
TE over biomarkers for the diagnosis of cirrhosis [9]. Given 
their simplicity and high patient acceptance, they are gaining 
in popularity and are likely to become important tools in 
clinical practice. However, TE also has limitations with the 
impossibility of obtaining LSM in around 5% of patients 
(mainly related to obesity and operator experience) [10] 
and the risk of overestimating LSM in patients with acute 
necro-inflammation [11].

Alternative imaging techniques including magnetic 
resonance (MR) elastography, diffusion weighted magnetic 

resonance imaging, optical digital analysis of computed 
tomography images of the liver, and sonography-based 
real-time elastography that may overcome these limitations 
have been proposed [12]. Although preliminary results are 
encouraging, these techniques remain so far too expensive 
and time-consuming for implementation in clinical practice 
for screening hepatic fibrosis.

In the last issue of this journal, Lupsor et al [13] report 
on a novel imaging technology (ARFI Acoustic Radiation 
Force Impulse Imaging) for the non invasive assessment 
of liver fibrosis in chronic hepatitis C. ARFI imaging is 
incorporated into a conventional ultrasound (US) machine 
(Acuson 2000®, Virtual Touch Quantification mode, 
Siemens Medical Solutions, Mountain View, Ca, USA) and 
involves the mechanical excitation of tissue using short-
duration (≈262 µsec) acoustic pulses producing shear waves 
propagation generating localized micron-scale displacements 
in the tissue [14]. The shear wave velocity is measured in a 
region of interest (10 mm long on 6 mm width) that can be 
chosen by the examiner. The stiffer the tissue the faster the 
shear waves propagate. Results are expressed in meters per 
second (range: 0.5-4.4 m/sec). ARFI technology has already 
been used in different applications including detection 
of abdominal malignancies [15] and characterization of 
atherosclerotic plaques [16].

This preliminary study prospectively compared in 
112 patients with chronic hepatitis C, ARFI with TE 
(FibroScan®, Echosens, Paris, France), taking liver biopsy 
as the reference standard. Its results suggest that diagnostic 
accuracy of ARFI is similar to that of TE for severe fibrosis 
and cirrhosis (with AUROCs of 0.87 vs. 0.93 and 0.91 vs. 
0.94, respectively). Conversely, TE performed better for 
diagnosing significant fibrosis (with AUROC of 0.94 vs. 
0.85, respectively; p=0.02).

These findings are consistent with those of two other 
recent pilot studies conducted in patients with viral hepatitis 
[17] and chronic liver disease [17, 18]. However, in the study 
by Friedrich-Rust et al [17], which also compared ARFI with 
TE, performance of ARFI for diagnosing significant fibrosis 
was similar to that of TE and Fibrotest (with AUROCs of 
0.82, 0.84 and 0.82, respectively). The better performance 
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of TE for significant fibrosis in the present study should be 
interpreted with caution as the AUROC of 0.94 is higher 
than usually reported: 0.84 in the latest meta-analysis [5]. 
Other limitations of this study include the absence of a 
control group of healthy subjects for normal values and 
small liver biopsy size (mean: 11 mm) not meeting the 
usual recommended criteria (>15 mm) [19]. Despite these 
shortcomings, the study by Lupsor et al provides findings 
suggesting that ARFI may be an interesting alternative 
imaging technique. The major advantage of this novel 
technology is that it can be easily implemented on a modified 
commercial ultrasound machine.

Some important questions remain, however, to be 
answered: results are expressed in m/sec which is somewhat 
confusing for clinicians using TE who are familiar with kPa. 
Another concern is that ARFI values are in a very narrow 
range (0.5-4.4 m/sec) as compared with LSM values (2.5 
to 75 Kpa). Indeed, there is an important overlap between 
results for patients with no or mild fibrosis. For instance, 
values range between 0.81 and 1.42 m/sec in F0 patients 
and between 0.90 and 4.15 m/sec in F4 patients. Also the 
proposed cut-offs are very close: 1.34, 1.63, and 2.02 for F≥2, 
F≥3 and F4, respectively. This could represent a limitation 
to the use of ARFI for making decision in clinical practice 
as compared with TE. More data are also awaited regarding 
the intra- and inter-observer reproducibility of ARFI, its 
failure rate (close to 9% of patients in the present study as 
compared with 0% in the 2 other studies) and the influence 
of the extent of necro-inflammatory activity.

Finally, the likely prognostic value of LSM in patients 
with cirrhosis, supporting the use of TE for monitoring 
of disease progression [20], remains to be established for 
ARFI.
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