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INTRODUCTION RESULTS MRI —PDFF vs thermoacoustic estimate of liver

Quantitative ultrasound-based methods are the current One subject had a failed TAEUS FLIP fat fraction (FLIP metric)

standard of practice for point-of-care, non-invasive liver exam, and 5 subjects with subcutaneous ® MRIPDFF (%) « Trendline for MRI-PDFF (%) R*= 0.75
fat assessment. However, due to low penetration depth fat <6mm were excluded from the T ——— - b) .-

and confounding factors, invalid or poor-quality .
measurements are often encountered in large patients, results. The 45 remaining study

or patients with liver fibrosis. In contrast to purely participant exams included 4 cases of ; ra— P —

ultrasound-based approaches, thermoacoustic (TA) fibrosis (confirmed by elastography). The 1= \C - calibration
approaches are sensitive to tissue composition chemistry BMI of study participants was in the : i musclé . —
range of 24 to 45, with 14 participant ’ : '

exams having a BMI of 35, or greater. R e e liver signal

rather than acoustic scattering and/or attenuation, making
TA measurements of liver fat content relatively insensitive
to liver fibrosis or patient size.

MRI-PDFF (%)

Figure 2 shows the median estimated
liver tissue conductivity for each
AIM participant exam compared to MRI-
PDFF. The two methods are strongly Effective Fat Fraction FLIP metric = F(fat-muscle, liver, muscle

measurement volume . .
correlated, with a correlation of R2=0.75. e
The Thermo-Acoustic Enhanced Ultrasound (TAEUS) FLIP METRIC
Fatty Liver Imaging Probe (FLIP) is a hand-held, point- The TAEUS FLIP method has: a _
of-care device that quantitatively assesses liver fat and sensitivity of 0.95 and specificity of Fig. 1 Conventional ultrasound images obtained with a linear probe are able to delineate the Fig. 2 The median FLIP metric for each of the 45 study

thus overcomes the drawbacks of conventional 0.77 (AU ROC = 0.88), and a PPV of relevant tissue structures in measurement location (skin, subcutaneous fat, intercostal muscle, oarticipant exams is plotted vs. their MRI-PDFF score.

quantitative ultrasonic methods. This work describes 0.75 and NPV of 0.95 in detecting the and liver). The liver tissue measurement is obtained from a 16mm cylindrical region below the
results obtained from one clinical site, with two ] ] liver capsule as shown in (a) with the yellow dashed box. The thermoacoustic calibration and

operators, comparing TAEUS-FLIP with MRI-PDFF to presence of fatty liver disease at a liver signals are shown in (b) overlayed onto the conventional ultrasound image. The FLIP
assess |iv,er fat fraction threshold of 6% MRI-PDFF. metric incorporates acquired thermoacoustic signals and patient specific tissue depths.
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the liver capsule and overlying tissue (muscle, fat, Unlike conventional quantitative ultrasound methods, the - -
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and skin), followed by a TAEUS FLIP procedure thermoacoustic approach has demonstrated the potential to Y P ( )
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sighals matching liver and fat/muscle anatomy (as
derived from B-mode ultrasound) were used to
estimate liver tissue conductivity, a tissue property
closely related to liver fat fraction.

Olumide Ogunlade and Paul Beard, Exogenous contrast agents for

thermoacoustic imaging: An investigation into the underlying Email: jcho@endrainc.com; mthornthon@endrainc.com
sources of contrast Medical Physics 42, 170 (2015); doi:

10.1118/1.4903277



https://doi.org/10.1063/1.4737414
https://www.thelancet.com/journals/eclinm/article/PIIS2589-5370(22)00277-2/fulltext
https://www.thelancet.com/journals/eclinm/issue/vol51nonull/PIIS2589-5370(22)X0009-6
https://www.thelancet.com/journals/eclinm/issue/vol51nonull/PIIS2589-5370(22)X0009-6
https://www.thelancet.com/journals/eclinm/issue/vol51nonull/PIIS2589-5370(22)X0009-6
https://www.thelancet.com/journals/eclinm/issue/vol51nonull/PIIS2589-5370(22)X0009-6
mailto:jcho@endrainc.com
mailto:mthornthon@endrainc.com

