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Kev words :

This study assesses the ability of '"H-MR spectroscopy (MRS) to evaluate fatty liver changes
" and fatty degeneration in liver tumors using the STEAM sequence, 1 c¢cm?® VOI, TR/TE/excita-
tions=600/34/32, during breath-holding. To determine the correlation between lipid group signal
ratio (fat fraction (FF) ) obtained from in vivo '"H-MRS studies and liver lipid obtained from in
vitro measurements (Folch method), an experimental fatty liver model in rabbits was used.
Excellent correlation between them (R=0.94) was noted. The result suggest that fatty liver
(over 5% lipid accumulation by weight) is present when the FF by MRS is greater than 3.6%.
Thirty-seven liver parenchymal and 18 hepatic tumors (17 hepatocellular carcinomas and 1
cholangiocellular carcinoma) with histological confirmation of the lipid content in 39 patients
were examined to assess the clinical utility. Histological fat content was classified into grades (-
4 according to Levinson et al. There was a high correlation between MRS and histology in groups
0 to 2. MRS had a sensitivity of 100%, a specificity of 83% and an accuracy of 86% for diagnosis
of “fatty liver” compared to histologic data, whereas CT had a sensitivity of 43%, a specificity
of 90%, and an accuracy of 81%. MRS with STEAM sequence appeares to be usuful method in
diagnosis of fatty liver with high sensitivity and accuracy. which is obtained in short time
(approximately 7 minites) and without ionizing radiation exposure.
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Table 1 Fat content grade.

Fat content was scored subjectively as the overall
impression of the percentage of fat-infiltrated cells in
the hematoxilin and eosin-stained preparation, as previ-
ously reported"”.

fat

infiltrated

cells (%)
Grade 0 <2
Grade 1 3~25
Grade 2 26 ~ 50
Grade 3 51~ 175
Grade 4 76 ~ 100

(stimulated echo acquisition mode® ) T 600/34/
32(TR/TE/excitations), #lEwFM 21 ¥ T, (2)
B L U@ TixtkEmiA 5, FHCB)TIZFNAE LT
ICHSE L 72, AR R T, a4
NDL I TRNDT7 7> P LTI 17— 5 %
BREFL, Lig2), G)Ti@mics 2> 72 4a7b 7
WD T—5%F0F FWFOMLTHW, T4
bbi iy J7oOMERIIZ0 TH-720 FRrshe
T—Z BB OBBEIRTE L HIC7T—)
254 + phase correction @24 THLEE L, haseline
correction 3 T b A - 72, REOE— 713
Fig.l O L ¥ L, ZomfE (S fat)
EROE— 7 DM (S water) & DAL, EIE
(S fat) /(S fat+S water) # MRS FafiE o
# (fat fraction, LIt FF) & L7z, 727451, 4
RO RNTIRE = NIEDE— 7 A LI 72
i e - 72,

O OR
(1) phantom BL U (2) ER
phantom 12 3\ Tix Fig. 2 o  J]H &4 3%
Ev— 7ttt (FF) (ML 72z (r=0.99) |
122 7 b W% T phantom & IR K % #4% L
7z#5, IP W%z BT 2655 LAD, WE&H 10
BLLTF Tldk & XHIWEET, faaze b oozl
WHETH - 72 (Table2) . FKEDFHLLNEIE
BERI X MRS * Ot % Fig. 3107 T. K
FOFER (r=0.94) |3 phantom OFEH L & 1
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Chemical Shift/ppa

Fig. 1 Schema of spectra from fatty tissue (fat ; shad-
ed portion, and water ; non-shaded portion) : The peaks
represnting the terminal methyl groups (-CH 3-), the
methylene groups (-CH 2-), unsaturated fatty acyl
groups (==CHCH 2-), water (H20), and vinyl groups (-
CH=CH-)

12T Lo 725, ¥2%%, RUEHELIE
139 ~NHATRE L Twz (ZoBRRIZ W
AT 3)
3 Eb
HEENSL & CFEEN O LR #HEH

¥4l B ke @ Grade (2 MRS @ FF iz & 1) Fig.4
@), 4@DED, #EEH - THHITE BERICH
-7z (Mann-Whitney #%) . CT Iz “JeBifFF"
& IEMREEIET 1 LS AT R L 2, “HRE
F"HRICHEE> TEDORBEZ B L 72 2°
(Table3), CT T34 EOIFMEBREICIE- T
1% sensitivity 43%, specificity 90%, accu-
racy 81%, FF (MRS) T sensitivity 100%,
spesificity 83%, accuracy 86% T, MRS ®iI 5
Afaccuracy iF b ThicEr -7, B, EERN
BEGTEAE A D - 725EW TH, CT DEH—10 L
Tz 572 b DT -7,

x =
A, BMARHEENOWRIZH - T, 'HMRS
# BRI THIAT L 282l b ht, Fak
ZHEIIN D, Lb HILEE, NAA L Xy
WEZMNEE LT3 £, FRIENTRSE %
MHEE L HELBEICHEEL TV, T
HHERZ T, L2 LEEM2TTITo20

Table 2 Relationship of signal intensity of phantom
(lipid content<10 %)and water on in-phase & out of
phase (IP & OP)image. Most of the signal intensity of
phantom and water changes between IP & OP images

similarly.
signal intensity
phantom water
FF P op IP OP | (##%%)
1% 1847 | 1822 1257 | 1228 | (*%xx%)
2% 1864 1378 1394 1362 | (%#%+%)
3% 1747 1682 1232 1176 | (% % %)
4% 1422 1687 1303 1686 | (% * %)
5% 1537 1477 1402 1290 | (%% %)
7% 1208 912 1388 1148 | (%4 %)
10% 1194 1166 1498 1455 | (k% %)
(arbitrary unit)
(#%%: N.S. P=0.05)
FF (%)
5 0-

Phantom

404 1=t 0x-2.8 HU.N(///

3 01 o

A

2 0' 8
J
101 ’/
&
0 +o4 ‘ : .
0 10 20 30

Fat Content (%)

Fig. 2 Graph shows FF (fat fraction) of MRS changes
due to changes of the fat content in phantoms. FF shows
a correlation (r=0.99)with fat content.
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Fig. 3 Graph shows FF changes due to changes of the
total lipid content measured biochemically. FF shows
a correlation (r=0.94)with total lipid content. Fatty
liver (over 5% lipid accumulation by weight) would
diagnosed when the FF is greater than 3.6%.

Table 3 Comparison of histologic fat grade of liver
parenchyma and number of “fatty liver” cases deter-
mined by CT, MRS (FF) : Histological “fatty liver”
corresponds to grade 2 to 4. CT yielded a sensitivity of
439%, a specificity of 909, and an accuracy of 819% for
“fatty liver”. Fat fraction by MRS yielded a sensitivity
of 100%, a specificity of 83%, and an accuracy of 86%.

CT MRS (FF)

pathology | fatty | non-fatty | fatty | non-fatty
Grade 0 2 22 2 22
Grade 1 1 5 3 3
Grade 2 1 1 5 0
Grade 3 2 0 2 0
Grade 4 0 0 0 0
(cases)
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Parenchyma
FF 40- ]_ .._l
n=5
30 - 0
1 s
20 - n=8 .
"
10 .
L
n=24
o 1
0 [ ]
0 1 Z K
Grade
®
Tumor s
FF 40+ .
30
20 J 1
[_ 1 n= n= I
104 n=3
n=8 " -
[ . .
0 - ¥ . r ;
0 1 2 3 4
(Grade
(B)
Fig. 4 Graph shows FF vs fat in the liver parenchyma

(4(A), and liver tumor (4 (B)) categorized by histological
grade. (% : p<0.01, # % : p<0.05 Mann-Whitney
test) None of the 16 liver tumors demonstrated the fatty
metamorphosis on CT (ie, CT number is less than-10
HU®).
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