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Abstract

This comprehensive review examines the current status of ultrasonographic hepatic fat quantification following the
nomenclature change from nonalcoholic fatty liver disease (NAFLD) to metabolic dysfunction-associated steatotic liver
disease (MASLD). Recent studies have demonstrated that severe steatosis (magnetic resonance imaging-proton density
fat fraction: MRI-PDFF >17. 1%) accelerates fibrosis progression in early-stage MASLD, reestablishing the clinical
significance of hepatic fat quantification in this globally prevalent condition affecting 25% of the population. While the
reference standard has evolved from invasive liver biopsy to MRI-PDFF, cost and throughput limitations have led to the
development of ultrasound attenuation methods for clinical practice. Four techniques have been developed and validated
in Japan through large-scale multicenter studies: controlled attenuation parameter (CAP), ultrasound-guided attenuation
parameter (UGAP), attenuation measurement (iATT), and attenuation imaging (ATI). Comparative analyses revealed
significantly superior correlations with MRI-PDFF for B-mode-guided methods (UGAP: r=0. 798, iATT: r=0. 761,
ATI: r=0.765) compared to CAP (r= 0. 662). Diagnostic performance (area under the receiver operating characteristic
curve: AUROC) was similarly superior for the three B-mode-guided techniques (0. 896 - 0.919) versus CAP (0. 865).
The Japan Society of Ultrasonics in Medicine revised its diagnostic criteria in 2021, transitioning from subjective
evaluation to objective quantitative assessment using attenuation coefficients. Clinical implementation has accelerated
following insurance coverage approval for CAP (2022) and iATT/ATI (2024). Technically, CAP (A-mode) offers
simplicity but susceptibility to vascular interference, while B-mode-guided methods provide anatomical precision with
inherent operator dependency. Future developments include combined multiple ultrasonic parameters and machine
learning integration for enhanced diagnostic accuracy. Ultrasound attenuation methods represent noninvasive, repeatable
technologies that improve patient motivation and enable personalized medicine, positioning them as central tools in
contemporary hepatology practice.
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