Recommended Scan Protocol for Virtual Touch tissue quantification

-- The same transducer and settings used for conventional ultrasound are used.
-- Virtual Touch tissue quantification is enabled by selecting the Quantitative ARFI icon on the parameter menu.
-- “Liver Assessment” is selected on the parameter menu and a measurement location label is selected. 
-- An intercostal window is used to acquire a view of the right lobe of liver that includes a 6 cm thick portion of the liver without large hepatic or portal vessels.
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Optimal Scan Windows
-- The patient should be supine or left lateral decubitus with the right arm across the chest with the arm in maximum abduction.
-- Standardized ROI placement instructions: For liver fibrosis assessement, the VTTQ  ROI (measurement box) is placed in the image at 2 cm below the liver capsule in a location without vessel or other artifact. Transducer placement should be parallel to the ribs to maximize acoustic coupling and to minimize rib shadowing
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   Incorrect transducer placement causing rib shadows                
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Correct transducer orientation
-- 10 ARFI shear velocity measurements are taken while the patient is asked to stop breathing momentarily (no inspiration and breath hold). One measurement should be taken for each time the patient is asked to stop breathing, then resume normal breathing. If any ‘x.xx’ values are obtained, enough measurements are taken until 10 valid measurements are completed. 
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           Example of invalid measurement resulting in Vs = X.XX m/s
ARFI data is stored in the Abdomen Report page under ‘Liver Assessment’ as follows. The anatomic “Site”, or “Liver Segment” identifier per the Couinaud segmentation system is chosen by the user from the Liver Assessment menu from a drop down list as shown in the figure below.
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Vs Measurement selections in Liver Assessment drop down menu
For focal lesion assessment and comparison to surrounding parenchyma, “Lesion (number)” is selected from the Liver Assessment menu labels. The VTTQ ROI is placed within the focal lesion and a user defined number of shear wave velocity measurements are taken and recorded in the report page. For surrounding parenchyma, “Site” or “Liver Segment” measurement labels can be used to record shear velocity measurements. 

“Sites” listed on the Report Page generated by the S2000 system can be user defined, but would normally correlate to anatomic location as follows:
· Site 1 = Mid Axillary Right Lobe

· Site 2 = Anterior  Axillary Right Lobe

· Site 3 = Posterior Axillary Right Lobe

The Mean shear wave velocity, Median shear wave velocity, Interquartile Range (IQR) and Standard Deviation is automatically calculated by the system for each measurement label selected from the Liver Assessment menu. Overall statistics that combine data from individual measurement locations can be used to identify a ‘single measure’ that represents the liver at multiple spatial locations to account for spatial heterogeneity. 
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The report page is saved as an image in the ultrasound exam file.
A recommended method for determining technical adequacy of a Virtual Touch tissue quantification result is an IQR/Median Vs ratio of 0.3 or less. This method improves comparability of data from patient to patient, but does not constitute a fixed manufacturer recommended protocol. Many studies have shown to provide a high technical adequacy rate without the strict requirement of the IQR/Median Vs ratio of 0.3 or less. The table below of single site studies evaluating the diagnostic accuracy of Virtual Touch tissue quantification in non-invasive diagnosis of advanced liver fibrosis compared to biopsy indicates a high technical adequacy rate even though a standardized scanning procedure was not used.  
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Fietbinteanu-Braticesici [2]
Lupsor, et al [4]

Goertz et al [3]
Friedich-Rust et al [5]
Takahasji et al [6]

Yoneda et al [3]

Palmeti, et al [11]

Rizzo, et al [10]

Optimal Vs Technical
Disease N AUROC | Cutoff Specificityl PPV_| NPV | Adequacy Rate
Hev 74 0993 | 154 100% | 100% | 97% 100.0%
Hev 12 0889 | 161ms 9% 95% | 92% | 8% 91.1%
Hev, HBY | 77 0320 Not Reported %6.7%
Hev, HBY | 81 0930 | 185ms 82% 2% | g% | 67% 100.0%
cLo &0 0340 | 144 %% 79% | B1% | %% 100.0%
NAFLD 64 0973 | 177mis | 100% 91% | 71% |100% | 1000%
NAFLD 135 0.900 A 0% 0% | NR | NR 868.5%
Hey 139 0940 | 1.70ms 91% 86% | 80% | 94% 100%





