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Hepatic fat quantification using automated six-point Dixon:
Compar ison with conventional chemical shift based sequences and computed tomography
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Abstract of the Thesis

Background and Purpose:

Nonalcoholic steatohepatitis (NASH) is a potential precursor of cirrhosis and hepatocellular

carcinoma. At present, the diagnosis of NASH relies on liver biopsy as the gold standard. Liver biopsy, however,
is an invasive approach. Magnetic resonance (MR) techniques provide for a noninvasive means of estimating fat
content. Recently, 3D 6-point (6-p) Dixon sequence which is automatically calculates fat fraction (FF) have been

developed to estimate whole liver FF at one breath-hold.

The purpose of this study was to evaluate 6-p Dixon MR fat quantification method for the detection of hepatic FF.
We compared this method with conventional chemical shift imaging (CSI) methods in a phantom validation

study and in clinical study with CT as the reference technique.

Materials and methods:

We compared this method with conventional dual-echo CSI methods in a phantom validation study and in
clinical retrospective study with CT. In 6-p Dixon, the automatically calculated FF image (imaging FF) were
used. In dual-echo CSI, the signal intensity of in-phase (SII) and opposed-phase (SIO) were used to calculate FF
as SI index=(SII-SI0)/SI1x100(%). A phantom study was performed to validate the accuracy of the MR imaging
for FF measurement with 9 vials of various fat concentrations (0%-100%). In clinical study, 59 patients were

examined both MR imaging and CT in the same day.

Results:

In phantom study, linear regression between fat concentration of the vials and the imaging FF showed good

agreement (R’=0.992; P>0.001)

In clinical study, the imaging FF of 6-p-Dixon was strongly correlated with the SI index of dual-echo CSI
(R2=0.890; P>0.001). CT attenuation value was strongly correlated with the imaging FF on 6-p Dixon (R?=0.852;
P>0.001) and the SI index of dual-echo CSI (R>=0.812; P>0.001).

Conclusion:

The 6-p Dixon was accurate correlation with CT attenuation value of liver parenchyma. The 6-p Dixon MR fat

quantification method has the potential for automated hepatic fat quantification.
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