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Abstract : We evaluated the R>* (iron content) and fat fraction of the liver tissue simultaneously using modulus and real
multiple gradient-echo (MRM-GRE) sequence. On a 1.5-T MRI, modulus images of 7-9 gradient-echoes were obtained by
MRM-GRE sequence at a time. A real part of the first echo image was also reconstructed to differentiate below and above
the 50 percent fat fraction. The fat fraction and R,* were obtained from the parameters of a theoretically fitted formula with
each echo signal. R;* and fat fraction were measured with MRM-GRE in the phantom and the liver in normal volunteers (n
=6) and patients with fatty liver (n=4). MRI-derived fat fraction of the phantom was in good agreement with the actual
value, and R,* of the phantom showed a strongly positive correlation with the actual iron content. MRI-derived fat fraction
in fatty liver was significantly higher than that in the normal volunteers. However, no significant difference in R.* was
found between fatty liver and normal volunteers. These results show that the MRM-GRE enables to differentiate the causes
of signal reduction whether increasing R:*or increasing fat fraction. The MRM-GRE method makes it possible to simply
and accurately assess the fat content and the iron content.
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Fig.1 (a) The first echo image of the phantom varying iron
concentration (mM). (b) Phantom consists of neutral fat
(lard) and SPIO solution. Slice was set to vary fat
fractions by using the partial volume effect.
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Fig.2 Phantom study. (a) Relation between Rz* and iron
concentration using MRM-GRE. (b) Relation between
MRI-derived and actual fat fraction using MRM-GRE (©)
and double-GRE Dixon (H). (c) Influence of iron
concentration on fat fraction using MRM-GRE.

LB BRIIEALS T oz b VR (Fig2(c),
MRM-GRE {12 & 2 T EMIEN BN TH 5 2 & & EAF
FTWw5,

—HAMEIZBWT, BERT V74 7 & BRMRER o
RACEELEZIBOON LN -7225 (Fig.3(a), TDZ
EDOIFIRIC BT B RS HREOE VI RAEIEMEICIT L
A EREET, FFIROSKIREFEG I BV TR & AR D&
WK BEBILVWEWRS, —RIEHEROFMIZE
WTlit, AMERD 7 7~ b 2 FEERFEE I double-GRE Dixon
#DJiH MRM-GRE & ) EA/NES { % - 722% (Fig.3
(b)), ZM D double-GRE Dixon #:7°5 T I DA% Z1)
Tzlzo vy T ETHBNOL., T2, BERT VT4 7
L0 S RIFER B E IS VIR EE RIS, o - HEE,
MRM-GRE #EDSRIGHTREZ 2 L 2R L TWAh, &5
|2 SPIO ¥ ATl 2 O G i & 2 % X % & double-GRE
Dixon % TlE, T HMRIROBE L ZF 72 DIFEAR &

80
r2 = 0.0114
p = 0.769
60 | P
= /’/ \\\
| = [ ]
:"l 40 _I/ .\\ I/ . A \I
'3? I\ ® &' ,I ‘\ /I
20 | N7 \\\~ O",’
Control Fatty Tiver
0 1 1 1 1
0 2 4 6 8 10
MRI-derived fat fraction (%)
(a)
e X p=0.011
s
5 p = 0.068
(&)
g 10f
- p = 0.004
3 H-
el
[}
= 0
: !—,—‘
© .
é- Control Fatty liver
= 0
(b)
£ 10
s
g 8y
©
o
- 6
8
34
2
52
S o
Pre-SPIO Post-SPIO

(c)

Fig.3 Human study. (a) Influence of fat fraction on iron concentration
using MRM-GRE. (b) MRI-derived fat fractions in each
group using MRM-GRE () and double-GRE Dixon ().
(c) MRI-derived fat fractions obtained before and after
injection of SPIO using MRM-GRE (M) and double-GRE
Dixon ([]).
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