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To analyze the dynamics of the shear modulus of the liver to
assess the optimal driving frequency and to determine the
diagnostic accuracy of generalized frequency-independent
elasticity cutoff values for staging hepatic fibrosis.

This institutional review board-approved prospective
study included 16 healthy volunteers and 72 patients with
biopsy-proved liver fibrosis. After obtaining written in-
formed consent, imaging was performed at 1.5-T by using
a motion-sensitized echo-planar imaging sequence. Wave
excitation was performed by an actuator introducing a su-
perposition of four frequencies (25.0, 37.5, 50.0, 62.5 Hz)
of shear waves. The elasticity p value and the structure
geometry parameter a were calculated by using the two-
parameter springpot model. The performance of magnetic
resonance (MR) elastography in staging liver fibrosis was
assessed with area under the receiver operating charac-
teristic curve (AUROC) analysis and Spearman correlation
analysis.

Elasticity increased with stage of fibrosis, with mean values
as follows: for volunteers, 2.25 kPa = 0.43 (standard de-
viation); stage F1, 2.61 kPa * 0.43; stage F2, 3.00 kPa *
0.63; stage F3, 3.86 kPa = 0.61; and stage F4, 5.86 kPa =
1.22. Frequency-independent cutoff values derived for
fibrosis and AUROC values, respectively, were as follows:
stage F1 or higher, 2.84 kPa and 0.9128; stage F2 or
higher, 3.18 kPa and 0.9244; stage F3 or higher, 3.32
kPa and 0.9744; and equivalent to stage F4, 4.21 kPa and
0.9931. The geometry of the tissue (a value) did not cor-
relate with fibrosis. Frequencies of 50.0 Hz and 62.5 Hz
displayed the highest diagnostic accuracy.

The diagnostic performance of multifrequency MR elas-
tography in determining the degree of hepatic fibrosis in-
creases with stage of fibrosis. Metrics obtained at the higher
frequencies provide better diagnostic performance com-
pared with the lower frequencies. Results of the AUROC
analysis demonstrate the high accuracy of frequency-
independent cutoff values for staging higher grades of
hepatic fibrosis.
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