
GUIDE
Multiparametric Assessment of the Liver

Viscoelasticity, Attenuation and Sound Speed Quantification 

There is a clear need for new modalities to safely and noninvasively assess hepatic 

steatosis, inflammation and fibrosis. These noninvasive imaging and blood biomarker 

assessments can be used as an alternative to information gained on liver biopsy:1

• The stage of the fibrosis has been proven to correlate to the stiffness of  the liver,  

   which is also correlated to the velocity of the shear wave.2,3,4

• The level of the inflammation is being proved to correlate to the viscosity of the  

   liver, which is also correlated to the shear wave dispersion.5, 6

• The stage of the steatosis has been proven to correlate to the attenuation and  

   to the sound speed of the liver. It seems that the combination of both improves  

   diagnostic performance for staging steatosis.6, 7

ShearWave™ PLUS Elastography (SWE) is a 2D imaging mode2,3,4 that provides a 

view of the organ and a quantitative map of stiffness over a region of interest.

Viscosity PLUS (Vi PLUS) is a 2D imaging mode that provides a view of the organ and 

a quantitative map of viscosity over a region of interest.

Attenuation PLUS (Att PLUS) and Sound Speed PLUS (SSp PLUS) are quantitative 

measurements through a region of interest.



Repeat acquisitions 3 times to collect 3 valid measurements of liver attenuation and speed of sound.

The accepted mean value of liver attenuation and liver sound speed is the average value of the 
3 independent values.

The sound speed in the liver is 1385 m/s - 1705 m/s.

The attenuation coeffi  cient in the liver is 0,20 dB/cm/MHz - 2,0 dB/cm/MHz.

Att PLUS & SSp PLUS

 1   The patient lies supine with the right arm in maximal abduction.

2   Choose C6-1X probe/Abdominal/Liver or Abdomen preset.

3   Apply a generous layer of gel on the patient.

4   Locate the 7th to 9th right intercostal space, and place the probe in   

      between the ribs, parallel to the intercostal space.

 5   Find the optimal acoustic window:

      a. Ensure the probe length is parallel to the ribs, and its axis 

  is orthogonal to the liver capsule.

      b. Apply strong pressure on the probe to eliminate acoustic shadowing 

  from the loss of contact on the edges of the probe.

6   Press « Att PLUS & SSp PLUS ROI » available on the touchscreen.

 7   Ensure the Region of Interest is totally free of vessels, nodules 

 or structures other than liver parenchyma.

 8   Ask the patient to hold his or her breath so you can stabilize the image.

 9   Press « Att PLUS & SSp PLUS Acquisition », available on the touchscreen. 



Repeat acquisitions 3 times to collect 3 valid measurements of liver stiff ness and liver viscosity.
The accepted mean value of liver stiff ness and liver viscosity is the average value of the 3 independent 
values.
Do not continue scanning in SWE and Vi PLUS modes while the patient is breathing. Complete stillness 
should be achieved before entering the combined modes.
If a signal is lacking and all conditions above are satisfi ed, switch “Optimization” setting to “Penetration”.
The system is able to provide the stiff ness and viscosity quantifi cation in real time in the entire box. 
To activate this feature, go to Syst. Confi g./System Display/Exam/Scanning Preferences and check “Auto 
Display of Real Time Median”. Please follow the same guidelines provided above from step #1 to step #11, 
but press “Freeze” instead of “Measure”. Be careful that no structures other than liver parenchyma are 
in the box; otherwise stiff ness or viscosity values can be overestimated.

1     2     3     4      Repeat steps 1 to 4.

5 Find the optimal acoustic window before engaging 
 the SWE & Vi PLUS modes.

a. Press “AutoTGC”.
b. Ensure the liver area is free of major vessels.
c. Ensure the probe length is parallel to the ribs, and its axis is 
   orthogonal to the liver surface.      

6 Apply strong pressure on the probe to eliminate acoustic 
 shadowing from the loss of contact at the probe edges.

7 Ask the patient to hold his or her breath.

8 Activate “SWE” mode.

9 Stabilize your hand, the probe and the image. (Complete stillness is required.)

 10 Position the SWE and Vi PLUS boxes. (Vi PLUS box is a duplicate of SWE box.)

a. Over an area of uniform parenchyma.

b. Avoid vessels in the middle of the box.

c. Avoid visible nodules, gallbladder or any other structures.

d. At least 2 cm below the liver capsule, and ideally centered 
    at around 5 cm in depth.

 11 When the image has stabilized for 3 seconds, press “Measure”.

 12 Adjust the Q-Box diameter to 15-20 mm.

13 Place the Q-Box preferably at the center of the SWE and Vi PLUS boxes 
 (Vi PLUS Q-box is a duplicate of SWE Q-Box), avoiding large vessels 
 if any, and the edges of the boxes.

 14 Reject any Q-Box location that achieves less than 90% stability index SI.

ShearWaveTM PLUS and Vi PLUS



Suggested thresholds



Example of Liver Report

ShearWaveTM Elastography

Viscosity PLUS

Attenuation and Sound Speed

Reference



Att PLUS and SSp PLUS
Examples of acquisitions

•  Presence of vessels inside the Region of Interest  
 (ROI).
•  Image not optimal due to the presence of acoustic  
 shadowing from the ribs or from the loss of contact  
 on the edges of the probe.

• Presence of structures other than liver parenchyma  
 inside the box. 

• Probe surface absolutely not orthogonal to the  
 liver capsule.
• Presence of structures other than liver parenchyma  
 in the box.
• Image not optimal due to the presence of  
 acoustic shadowing from the ribs or from the loss  
 of contact on the edges of the probe.

• Image optimal without any shadowing.
• Sufficient pressure applied on the probe to  
 eliminate acoustic shadowing from the loss of  
 contact on the edges of the probe.
• Probe surface correctly aligned with the liver  
 capsule.
• The area in the ROI is totally void of vessels,  
 nodules or structures other than liver parenchyma.



ShearWaveTM PLUS and Vi PLUS
Examples of acquisitions

• Image not optimal due to the presence of acoustic  
 shadowing from ribs.
• The boxes are both located on the liver capsule,  
 while they must be located at least  2 cm below  
 the liver capsule, and ideally centered at around  
 5 cm in depth.

• Image not optimal due to the acoustic  
 shadowing from the loss of probe contact.
• Lack of signal filling; Optimization PEN setting  
 may help.
• Rushed acquisition, delivering non-reliable map  
 and measurements.
• Stability index: 71%, meaning the acquisition 
 must be rejected.

• Image optimal without any shadowing.
• Probe surface correctly aligned with the liver capsule.
• Sufficient pressure applied on the probe to eliminate  
 acoustic shadowing from the loss of probe contact.
• Boxes located at least 2 cm below the liver capsule,  
 centered at around 5 cm in depth and over an area  
 of uniform parenchyma.
• No vessels, nor nodules, gallbladder or any other 
   structures located in the middle of the boxes.
• Q-Box diameter between 15-20 mm and stability  
 index SI>90%.   

• Image not optimal due to the acoustic shadowing  
 from the loss of contact on the edges of the probe.
• Acquisition not reliable as there is a lack of signal  
 filling for viscosity measurements.
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0Indications for Use: The SuperSonic Imagine Aixplorer MACH® range ultrasound diagnostic systems and transducers are intended for general 

purpose pulse echo ultrasound imaging, soft tissue viscoelasticity imaging and Doppler fluid flow analysis of the human body. The Aixplorer 
MACH® ultrasound diagnostic systems are indicated for use in the following applications, for imaging and measurement of anatomical 
structures: Abdominal, Small Organs, Musculoskeletal, Superficial Musculoskeletal, Vascular, Peripheral Vascular, Intraoperative, OB-GYN, 
Pelvic, Pediatric, Transrectal, Transvaginal, Urology, Neonatal/Adult Cephalic and Non-invasive Cardiac. In addition, the SuperSonic Imagine 
Aixplorer MACH® ultrasound diagnostic systems and associated transducers are intended for: measurements of abdominal anatomical 
structures; measurements of broadband shear wave speed, and tissue stiffness in internal structures of the liver and the spleen; measurements 
of brightness ratio between liver and kidney; visualization of abdominal vascularization, microvascularization and perfusion; quantification of 
abdominal vascularization and perfusion. The shearwave speed, beam attenuation, viscosity and stiffness measurements, the brightness ratio, 
the visualization of vascularization, microvascularization and perfusion, the quantification of vascularization and perfusion may be used as an 
aid to clinical management of adult and pediatric patients with liver disease. It is intended for use by licensed personnel qualified to direct the 
use of the medical ultrasound devices. 

This is a general information tool for medical professionals and is not a complete representation of the product(s)’ Instruction for Use (IFU) 
or Package Insert, and it is the medical professionals’ responsibility to read and follow the IFU or Package Insert. The information provided 
may suggest a particular technique or protocol however it is the sole responsibility of the medical professional to determine which technique 
or protocol is appropriate. At all times, clinicians remain responsible for utilizing sound patient evaluation and selection practices, and for 
complying with all applicable rules and regulations regarding accreditation, anesthesia, reimbursement, and all other aspects of in-office 
procedures. In no event shall Hologic be liable for damages of any kind resulting from your use of the information presented.

©2020 Hologic Inc., All rights reserved. Hologic, SuperSonic, Aixplorer, Aixplorer MACH, Att PLUS, SSp PLUS, Vi PLUS, ShearWave, Angio 
PL.U.S. and associated logos are trademarks and/or registered trademarks of Hologic, Inc., and/or its subsidiaries in the United States and 
other countries. This information is intended for medical professionals and is not intended as a product solicitation or promotion where such 
activities are prohibited. Because Hologic materials are distributed through websites, eBroadcasts and tradeshows, it is not always possible 
to control where such materials appear. For specific information on what products are available for sale in a particular country, please contact 
your local Hologic representative.
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