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Hepatocellular Carcinoma with Fatty Change : Diagnostic Utility of
Gradient-Echo Chemical Shift MR Imaging
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Five patients with histologically-confirmed hepatocellular carcinoma (HCC) with fatty
changes were examined preoperatively by conventional spin-echo (SE) magnetic resonance
(MR) imaging, breath-hold gradient-echo (GRE) chemical shift MR imaging and computed
tomography (CT). The tumors of all 5 patients appeared to be hyperintense relative to the
surrounding liver on T, -weighted SE images. On opposed (out-of-phase, OP) GRE images
(50/20,60° : TR/TE, flip angle), definite hypointense areas were seen in the tumors. The
hypointense areas were almost compatible with the hyperintense areas on T, -weighted SE
images in one patient but partially detected within the hyperintense areas in the other 4 patients.
The distribution of the hypointense areas on OP GRE images was similar to that of the
histologically-observed areas of fatty change in all 5 patients. In-phase (IP) GRE images

(50/27,60°) obtained in 4 of the 5 patients showed that the absolute signal intensity of the
hyperintense areas within the tumor increased compared with that on the OP GRE images in all
4 patients, despite the existence of T,* decay. The phenomena seen on GRE images were
thought to result from the chemical shift effect between water and fat protons.

The CT scan showed that the tumors were seen as low-attenuated areas but negative CT
values corresponding to fat were not detected in any of the 5 tumors.

It was concluded that the GRE chemical shift MR imaging is useful in confirming the presence
of fatty changes in HCC by detecting characteristic signal changes and that it should become a
supplementary procedure in the early diagnosis of this type of tumor.
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