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Fig.1. FLASH images of phantoms with various oil -
water ratios at different TEs.
(a) TE=10.0ms (b) TE=11.0ms (c¢) TE=12.0ms (d)
TE=14.0ms
The numbers within the phantoms indicate fat frac-
tions, respectively.
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Fig.2. Relationship between signal intensities of phantoms and TE.
(a) fat fractions from 0 to 409 (b) fat fractions from 50 to 1009
The signal oscillations were apparent at fat fraction (FF) of more than 5%. Note that the
frequencies of FFs from 5 to 70% were different from those from 90 to 1009%.
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Fig.3 : FLASH images of representative rat livers at different TEs.
(a) normal liver (FF :5.89%) (b) fatty liver (FF : 42.1%)

Note the oscillatory change of the signals of the fatty liver and that the signal intensity was minimum at a TE
of 12.0ms.
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Fig.4 : Mean signal intensity ratio of normal rat
livers. The signal intensities were gradually de-
creased as TE was prolonged. Signal oscillation was
not apparent.
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Fig.5 : Signal intensities of representative three cases
of rat fatty liver as a function of TE.
The signal intensity ratios to that of a TE of 8.0 ms
were shown in these graphs. The signal oscillations
were apparent in each case. Note that the magnitudes
were correlated with the fat fractions.
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Fig.6 : Relationship between fat index and fat fraction in
phantoms.

Filled circles indicate the fat indices unified as W=F. Open
circles indicate the fat indices re-calculated as W <F in fat
fractions from 60 to 100 9. Correlation between fat index
and fat fraction was improved by the re-calculations.
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Fig.7 : Relationship between fat fraction and
fat index in rat livers.
Significant correlation was shown between

them.
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Fig.8 : Relationship between fat fraction and CT number.

(a) phantoms (b) rat livers

Significant correlation was shown between them.
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Detection of Intrahepatic Fat and its Quantitative Analysis
with Gradient Echo MR Imaging

Kazumitsu HONJO
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1144 Kogushi Ube Yamaguchi 755

Detection of intrahepatic fat and its quantitative analysis with gradient echo magnetic
resonance imaging were attempted with a FLASH sequence at 1.5T on phantoms with various
oil-water ratios and on the livers of rats on choline deficient diet and normal controls. Signal
intensity of the rat liver as a function of TE oscillated in all cases with fat fraction more than
12.1%, which could be explained by the chemical shift between water [ —OH] and long-chain
methylene [ —CH,—], protons. In phantoms, the same pattern of signal oscillation as that of the
rat liver was observed in a fat fraction of 5 to 709, but different signal modulation was observed
in a fat fraction more than 909, which could be explained by the chemical shift between long-
chain methylene and olefinic [C=CH—] protons. The diagnostic criterion for the detection of
intrahepatic fat could be determined as the detection of the signal oscillation corresponding to
the chemical shift between water and long-chain methylene protons. It was also sufficient for the
criterion that calculated fat index (FI) was positive. FI was correllated significantly well with
the fat fraction extracted from liver specimens. In addition, FLASH imaging was superior to CT
in the detection of intrahepatic fat. It is concluded that FLASH imaging is a noninvasive rapid
technique for the detection of intrahepatic fat and its quantitative analysis.
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