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Thanks!

e This is an international effort involving many groups
e |ndustry
e Academics
 Clinicians
Government agencies

00 participants
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Clinical Motivation

e Clinical guidelines
e EFSUMB Ultrasound Elastography Guidelines
e JSUM Ultrasound Elastography Practice Guidelines

e WFUMB Guidelines and Recommendations for Clinical Use of
Ultrasound Elastography

 SRU Elastography Assessment of Liver Fibrosis Consensus
Statement

e Guidelines and clinical literature cite differences in SWS for
liver fibrosis staging

 Need controlled datasets and imaging environments to
characterize and delineate sources of SWS bias and variation
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er Fibrosis Stages

Fibrosis Stages in Hepatitis

Metavir
Batts-L.

Stars represent periportal fibrosis, lines represent bridging fibrosis, and circles represent nodularity

Barr et al. “Elastography Assessment of Liver Fibrosis: Society of Radiologists in Ultrasound Consensus Conference Statement”, Radiology 276(3):845-861, 2015




alysis: SWS vs. METAV
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Barr et al. “Elastography Assessment of Liver Fibrosis: Society of Radiologists in Ultrasound Consensus Conference Statement”, Radiology 276(3):845-861, 2015.

Friedrich-Rust et al. “Performance of acoustic radiation force impulse imaging for the staging of liver fibrosis: a pooled meta-analysis”, J Viral Hep 19(2), 2012.



Systems Involved in the Phase Il Study

Most were blinded from knowing the results obtained by others
prior to their data acquisition

GE Logiq E9 - C6-1 e Siemens S3000 - 6C1

e Siemens S2000 - 6C1

* Siemens SC2000 - 4C1
Philips EPIQ - C5-1 e Supersonic Imagine
Philips iU22 - C5-1 Aixplorer - 6C1
Samsung/Medison RS80A * Toshiba Aplio-500 - PVT

e \erasonics
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VE Phantoms Chosen to Match
uman Liver Data (

107 patients
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Nightingale et al., “Derivation and analysis of viscoelastic properties in human liver: impact of frequency on fibrosis and steatosis staging”, IEEE UFFC, 62(1), 2015.



e || Results
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3 Phantoms (A1, B3, C1), 3 depths (3.0, 4.5, and 7.0cm), and 11 systems
- o
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System 2, 4.5 cm
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Reproducibility
3 Phantoms (A1, B3, C1), 1 depth, and 1 system at 3 sites
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E2297-B3, 4.5 cm
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Bias? Comparison with a ‘consensus mean’
1 Phantom, 1 depth, and 11 systems
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Phantom Material Properties

 What is ground truth?

What are the viscoelastic properties of these
aterials?

nat is the (shear wave) frequency dependence
properties?

ormine estimate
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e MRE Estimates as a Referenc

MRE complex modulus estimates
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MRE FREQUENCY

pare SWS to MRE Estimat
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Digital Phantom Study Parameters

Center Freq: 3.
Frac. Bandwidth: 100% tic Material Properties
e Elevation Focus: 50 mm « Match Phase Il phantoms

ARF Excitation Parameters * Fewer focal configurations
* Frequency: 3.0 MHz
« FI#=2,35
« 500, 1000 cycles

* Focal Depths: 30, 50, 70 mm
(F/2 for all configurations)




igital Phantoms

C @ 140 Hz annotated on plot
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Setup Code Hosted on Gitt

1ttps://github.com/RSNA-QIBA-US-SWS

Explore Gist Blog Help B +- O & B O This repository Search Explore Gist Blog Help B + O & B
: .. # RSNA Quantitative Imaging RSNA-QIBA-US-SWS / QIBA-DigitalPhantoms @unwaten~ 1 destar 0 YFork 1
ing ® @ A .
5 @ gusu Biomarker Alliance (US SWS) =
ey Ultrasound Shear Wave Speed Biomarker People 2> RSNA QIBA Digital Phantom Studies — Edit
hitp figibawiki rsna orgfindex php?tite=Ulirasound_SWS_tech_ctte ips . I o - <> Code
- Mark Palmeri @ Issues 0

P branch: master~ | QIBA-DigitalPhantoms / +

Filters ~ Find a repository + New repository I Pull requests L
I giangbo
Merge remote-tracking branch ‘giba/master'
Bo Qiang Wiki
B mips auhored 3 days oo latest commit 4740106768
QIBA-DigitalPhantoms Python #0 1 Invite someone
B dyna add Is-dyna input deck and cluster run scripts 3 days ago A PuUse
RSNA QIBA Digital Phantom Studies
. field fix syntax for nodeLoad* vts generation 3 days ago
Updated 3 days ago Iﬂ Graphs
Teams 1» B mesh extend axial dim to 3 cm beyond focal depth 3 days ago
B .gitignare ignore dyna input deck files 4 days ago -K Settings
Jump to a team
fem Pyton 0 F3 i B LICENSE Initial commit 27 days ago
¥ forked from mipGitem
Owners B README md Merge remote-tracking branch ‘giba/master 3daysago | Somclone URL
Finite Element Modeling (FEM) Code: Python Tools, Field Il Intensity Field Solution, LS- 2 members - 2 repositaries oit@oithub. conirs | B
DYNA Pre/Post Processing
README.md You can clone with HTTFS, S5H,
Updated 4 days ago or Subversion. ®

Create new team

> Download ZIP

QIBA-DigitalPhantoms

Audit log >

RSNA QIBA Digital Phantom Studies (http://qibawiki.rsna.orgindex php?
fitle=Ultrasound_SWS_tech_ctte)

o Tuwe Th B oa Swme Tuwe Th Fr om0 This repository contains the parameters and simulation configuration files used for the digital phantom

datasets that will be circulated to all of the manufacturers.

7 events happened in the past two weeks.

Curvilinear Probe Parameters

« Radius of curvature: 60 mm
« Element Height: 14 mm
« Element Pitch; 0.477 mm (0.007 mm kerf)


Presenter
Presentation Notes
* Add screenshot

https://github.com/RSNA-QIBA-US-SWS

tive Imaging Data Warehouse (QIDW

http://qidw.rsna.org
(US SWS Digital Phantoms)
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v |4Public
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P
/CIRS_EIaslic_FEM_Data
Created 08/09/2014
Last Updated 08/09/2014

Size 5244 MB

Midas Platform 3.2.20 - @ 2015 Kitware - Report bug



http://qidw.rsna.org/

Conclusions

e Most commercial ultrasound systems agree quite well with a ‘consensus
mean’ SWS in uniform phantoms

e Some outliers (systems), but that can be corrected

e Calibration against MRE at ultrasound SWS-relevant freﬂuency (e.g., 140 Hz
for liver) provides a consensus ‘target SWS’ for a particular phantom

* Simulated data provides a basis for determining sources of bias in SWS
estimation for each individual implementation

* Highly possible to minimize bias and reduce variance to about +5% among
systems in uniform media

e Better phantom materials and calibration methods are needed
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