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Background: Heart failure (HF) causes liver congestion, which is thought to increase liver stiffness. Elastography
is a noninvasive method of measuring organ stiffness that was originally developed to evaluate fibrosis caused by
liver diseases such as cirrhosis. There are two main techniques of elastography: shear wave imaging and strain
imaging. Shear wave imaging is based on shear wave elasticity and provides images based on the speed of shear
wave propagation. Strain imaging uses external tissue compression and generates images of the resulting tissue
strain. Recent studies demonstrated that liver stiffness measured using shear wave imaging was higher in patients
with decompensated HF than that in normal subjects. This study demonstrates a new method that is measuring both

shear wave and strain imaging (combinational elastography) for assessing liver congestion.

Methods: A prospective study included 66 HF patients (age 78.8+£11.2, men 25). We investigated the relationships
between combinational elastography and clinical characteristics in HF patients, and assessed the effects of medical

treatment on these measurements.

Results: Velocity of shear wave (Vs) values by shear wave imaging that vary under the influence of not only fibrosis
but also congestion decreased from 2.01+0.61 to 1.62+0.49 m/s (P=0.026) after treatment. Liver fibrosis index (LF
Index) by strain imaging that reflects only the progression of liver fibrosis, on the other hand, was no significant
change; from 1.21+0.29 to 1.26+0.27 (P=0.664). BNP (R=0.343, P=0.003) and composite congestion score (CCS;
R=0.455, P<0.001) significantly correlated with Vs in HF patients. Changes in Vs significantly correlated with
changes in CCS (R=0.364, P=0.046).

Conclusions: Combinational elastography is useful for correctly assessing liver congestion. Ultrasound

elastography can enable easy assessment for non-invasive diagnosis of liver congestion.
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