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Instikur Langevin

LIVER FIBROSIS STAGING USING SUPERSONIC SHEAR IMAGING TECHNIQUE :
A CLINICAL FEASABILITY STUDY ON 142 PATIENTS.
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BACKGROUND AND AIMS : Liver biopsy is still considered as the “gold standard” to assess the liver fibrosis level, despite strong lnsl—'l—ul— Ll]ngEVIn
limitations. We aim at showing the performances of SSI for the staging of liver fibrosis in patients with chronic liver disease, and ondes el Images

at making a comparison with the performances of Fibroscan (FS).

1. MATERIAL AND METHODS

COHORT :

- 142 consecutive patients with chronic liver disease. ) Curved Array
Curved - Reference fibrosis level assessed by two experienced patho- \

logists using liver biopsy and surrogate serum markers Focal spots

(Fib-4, APRI, Forns). Imaging area ¢ p—

- Fibroscan examination on the same day.
- 104 patients with successful measurements (blood samples,
Liver Fibroscan and SSI) included in statistical study.

SUPERSONIC SHEAR IMAGING SEQUENCE :

: - "Pushing beams” at increasing depths of the tissues (re-
mote acoustic radiation force inducing a shear wave) using a
curved ultrasonic probe (2.5 MHz, 128 elements). Shear Waves
- Movie of tissues displacement field induced by the

shear waves, acquired by an ultrafast echographic device (4000 _ _ _
Fig. 1: Probe positioning for the SSI liver elasticity measure- frames/sec) using the same ultrasonic probe. Fig. 2: Generation of a conical shear wave from pushing beams
ment at increasing depths

- The livers tissues stifness (Young’s modulus) is then derived

from the propagation velocity (E = 3pv?).

EACH MEASUREMENT SEQUENCE LASTS LESS THAN 2 SEC.

2. LIVER STIFNESS MAPPING 3. FIBROSIS LEVEL STAGING
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(c) PATIENT NoO. 39 - F3 (d) PATIENT NoO. 22 - F4 Fibrosis stage Fibrosis stage
B = 14.52 £ 2.20 kPa b = 2743 £ 2.64 kPa E (kPa) Figure 4 : Box and Whisker : Analysis of Variance for fibrosis level staging
‘ F<1vs F>2 F<2vs F>3 F<3vVvs F=4
'S 60 60 SST =0.95 SST = 0.96 SST =0.97
£ FS. =0.89 FS.=0.93 FS. =0.94
N 140 1.0 e . 1.0 e 1.0
5 e - 1o
o 0.8 | 0.8 | !
<100 |20 f .
::é) 0.41,': g 04 % 0.4 |
Width x (rmm) Width x (mm) . ol | . I | . ol
Figure 3 : Bidimensional liver elasticity maps assessed using SSI for 4 patients with different
g - - : "0 02 04 06 08 10 "0 02 04 06 08 10 "0 02 04 06 08 10
fibrosis levels, superimposed with corresponding B-scans
5 5 1 - Specificity 1 - Specificity 1 - Specificity
MAPS OF LARGE AREA OF THE LIVER : 16.39 cM” £+ 2.77 CcM”. Figure 5 : ROC analysis - Solid Red : SSI - Dashed Blue : Fibroscan
LIVER HETEROGENEITIES ARE LESS LIKELY TO INTRODUCE BIASES SUPERSONIC SHEAR IMAGING HAS BETTER PERFORMANCES
IN THE ELASTICITY MEASUREMENT WITH SSI(2D) THAN WITH FOR LIVER FIBROSIS STAGING THAN FIBROSCAN, FOR EACH
FIBROSCAN(1D). FIBROSIS LEVEL.
4. SHEAR WAVE SPECTROSCOPY CONCLUSIONS AND PERSPECTIVES
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Figure 6 : (a)R.0O./ for dispersion calculation - ' : i
5 (a) P Figure 7 : Bland-Altman SST ELASTOGRAPHY COULD REPLACE FIBROSCAN AS A ROUTINE

(b)Space-time representation - (c)Shear wave velocity analysis : agreement between SSI EXAMINATION AND AVOID A LIVER BIOPSY FOR MANY PATIENTS.

dispersion curve filtered at 50Hz and FS.
SHEAR WAVE SPECTROSCOPY CURRENTLY UNDER DEVELOPMENT

SUPERSONIC SHEAR IMAGING ALLOWS A LARGCE BANDWIDTH FOR LIVER ACTIVITY STAGING.

MEASUREMENT - SHEAR WAVE VELOCITY ASSESSED BY SSI
HAS A GOOD AGREEMENT WITH FIBROSCAN AT 50 Hz
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