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A deep-dive into elastography: 

does methodology matter? 



Disclosure

Abbvie

Allergan

Echosens

Gilead

Intercept

MSD

Pfizer

Servier



MREVCTE pSWE/ARFI 2D SWE

Fredrich-Rust M, Poynard T, Castera L.  Nat Rev Gastroenterol Hepatol 2016; 13: 402-11   

Elastography techniques



Closely related é



Closely related é but different!

Future Prime Minister

UK 

Future Past President ?

US 



MREVCTE

Elastography techniques

pSWE/ARFI 2D SWE
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Critical issues when using elastography

1. Context of Use 

2. Availability

3. Cost

4. Applicability

Secondary/tertiary centers
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Elastography techniques
Availability & cost

pSWE/ARFI 2D SWE

Availability
Cost

Fredrich-Rust M, Poynard T, Castera L.  Nat Rev Gastroenterol Hepatol 2016; 13: 402-11   



Applicability of elastography techniques

80%

VCTE 2D-SWE

= reliability + failure rate

ARFI MRE

89% 98-100%98%

Castera L, Friedrich-Rust M, Loomba R. Gastroenterology 2019; 156: 1264-81   

XL

97%



Confounders of liver stiffness
summary for clinical practice

Tapper, Castera & Afdhal. Clin Gastroenterol Hepatol 2015; 13:60-7



Technique Confounders

Inflam Obesity Other

Quality

criteria

Units Range

VCTE ++ ++

XL

Steatosis? Well defined

IQR/M<30%

kPa 2 - 75

pSWE/ARFI +? +? Simlar to TE? Not well

defined

m/sec 0.5 ï4.4

2D SWE +? +? Simlar to TE? Not well

defined

kPa 2- 150

MRE + - Iron Emerging

QUIBA

kPa 2- 12

Elastography techniques 
Limitations 

Castera L, Friedrich-Rust M, Loomba R. Gastroenterology 2019; 156: 1264-81   

Quality criteria need to be better defined

for ARFI / 2D-SWE 

Need for standardisation of Units

between the different platforms



Agenda

1. Diagnosing NAFLD (steatosis)

2. Differentiating NASH from simple steatosis

3. Identifying patients with advanced fibrosis

4. Monitoring steatosis/fibrosis regression



Agenda

1. Diagnosing NAFLD (steatosis)

2. Differentiating NASH from simple steatosis

3. Identifying patients with advanced fibrosis

4. Monitoring steatosis/fibrosis regression



Diagnosing NAFLD 
MRI-PDFF or CAP

Dulai et al. J Hepatol 2016; 65:1006-16

Sasso et al. Ultrasound in Med & Biol 2010; 36: 1825-35

PDFF
Proton Density Fat Fraction

CAP
Controlled Attenuation Parameter



MRI-PDFF or CAP
Advantages & disavantages

ÅPoint-of-Care

ÅWidely available

ÅConcommittant LSM

ÅAdvantages

CAP

ÅDisadvantages

ÅQuantification less precise

ÅNo consensual cut-offs

ÅQuality criteria not well defined

ÅHighly sensitive

ÅPrecise quantification

Å« Gold standard »

ÅAdvantages

MRI-PDFF

ÅDisadvantages

ÅTime consuming

ÅAvailability

ÅCost

Castera L, Friedrich-Rust M, Loomba R. Gastroenterology 2019; 156: 1264-81   



Steatosis >5% > 33% >66%

AUC 0.82 0.86 0.88

Sensitivity 69% 77% 88%

Specificity 82% 81% 78%

Optimal cut-off
(dB/m)

248 268 288

CAP diagnostic performance 
meta-analysis in CLD

Karlas T et al. J Hepatol 2017; 66: 1022-30

19 studies; N = 2735 patients; NAFLD 20%

BMI 25.0± 3.9 ; M probe



Steatosis >5%* > 33% >66%

AUC 0.96 0.82 0.70

Sensitivity 87% 85% 76%

Specificity 91% 74% 58%

Optimal cut-off
(dB/m)

? ? ?

CAP diagnostic performance 
meta-analysis in NAFLD

Pu K et al. BMC Gastroenterol 2019; 19:51

9 studies; N = 1297 NAFLD patients; 

M probe   ; *4 studies n=592



80%

XL probe 

96-97%

Applicability of CAP in NAFLD
M vs. XL probe

Eddowes et al. Gastroenterology 2019

Vuppalanchi et al. Hepatology 2018

M probe 

De ledinghen et al. J Hepatol 2014



CAP values were significantly higher with XL than with M probe
Diagnostic performance when using same cut-offs: ÓS1 248 , ÓS2 268 ; ÓS3 280 dB/m

N= 180 patients with CLD; NAFLD 87%;  BMI  29.5 + 4.8

CAP: M vs. XL probe
Diagnostic performance and cut-offs ?

Chan et al. J Gastroenterol Hepatol 2018; 33: 1787-94

CAP values higher with XL than with M probe

Performance similar between M & XL probes 

Same cut-offs may be used


