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FEHERRZE x4 % SPIO Bff MRLIZOWT,
FER ORI multishot EPT I & 5 T2 3838
Bain 2 TEBFHE 1T\, BRIRIIC & OB
ERBRTH AP, TURETHSHhHEHR L
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portography 7 ¥ D& EEZH THRIKIIC
W7z, HEBRFEODICMRIOWFNAD
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IZ & A TeoeFAB (LT EPD) ThbH. £20
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F—TJ— K MRI, echo planar imaging, liver tumor, superparamagnetic iron oxide
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Table 1. Imaging Parameter of MRI
Pulse sequence
Imaging .
technique ~ FMPSPGR ~ fatsuppressed  multishot
(TaWD) (TeWD) (EPT)
TR/TE (ms) 145/4.2 4800-7500/105 2000/80
shot number 8
echo train 8-16
flip angle (") 60
FOV (cm) 32%x24 32x24 32x32
thick/space | 8/2 8/2 8/2
matrix size 256 x 160 512 x 256 256 x 192
time(s) 19 180 18
. . [EEOESRE
ks BB C/N f=-— OB SR
N2 759y ) A X
1. EFROFHE DEMEREME
1) HERIEHE B OoN/EEEFRiIE S J UV ARFIM Tl

REMNIRET O HRE % ST O R —ET
iz, FA—7OUVARFITHE LT, BEHEREM
B 2 23 L7-. Phased array torso coil %
FATAEETER L EFOEEREIIE R
%. FFORLE OB ERRHE I ELE & 7o 5558
BIPRRETERNOER L, - 7.

2) TERHIFHE

FEFADEEHMBEOEGR T, £/ UVARFID
FF, BERLUNy 7759V F /)L XDfEE
BEOFHE & Z OBREREZRE L. BE
HBRPOEFROFBNFE . LT, FORE
5,/ /A4 X (S/NH), FOEEH#RORES
IR, EE-Hoavr5Ar/ /4 X
(C/N ) #EH L.

FOEEME
RNy 7759 R4 X
DEEERZEE

EFEORF S/N I
H‘E¢EIJ@E:F S/N k.
ERIONF S/N

FFS/N H=

BB =

x 100

# L, paired t-test ¥ & Uf unpaired t-test 12 &
LHEBERERT 7.
2. EEROEIL

T: FAEE LU EPLICTEEOR AR &
MR DR —AL, F—/ U ZARFITHRIE LT
W U7z, B Ut CRIERTBRIRE D & %kt
KL, BB THEINSEEOKE XIC
AP B 7 paired ttest 12 L A BEERTES
T-7-.
3. 7T—F7 77 FOBREOFM

EPI D& FRIEOBE G THELE, BRET
DEALET —F7 77 + (BHRODHA, FF
&) BLXUKBPR, TA#EIK FIIrO7D—
T—FT7 57+ (d—A ) OFELEESH
W5 2 &Y RERICHE L.

] R

1. EFRR O
) R

1998 4E 8 A 27 HXHE 1998 47 10 A 22 B3]
BURIFER G

T990-9585 TR EATE 2-2-2 IWWKRFEEETBEBESXHE BTHE
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ATfRasE B L UEBHFIEE OEF R ORRE
HORZE B B ORISR % Table 2 1T77 4
FFARAERE CIE & OV ARSI & b IRHIEED [ %
|k L) WEIR LS, RROSMznd

25, T2 @FHE TOLEHBITHHED [ET
L7-) REZRDIEh -l BBEREE T
i, 1FEA EORED TR G TRIEDOE
TaR L. ShidERaio ToRRg TRE
PEEBBEXEL, BEFRREFHEDETL

Table 2. Image Evaluation of Lesion Detectability
(hepatocellular carcinoma)

Evaluation criteria*

Pulse sequence

() () (+) (=) (=) zH#%)
TiWI 3 2 7 3 3 27.8
TWI 2 5 7 4 0 38.9
EPI 2 2 6 5 3 22.2

(metastatic liver tumor)
Evaluation criteria*
Pulse sequence

() () () (&) (=) =#(%)
T:WI 0 0 1 1 9 0
T2WI 2 5 2 1 1 63.6
EPI 0 1 4 4 2 9.1

* Evaluation criteria : (#)=notably increased, (H)
=increased, (+) =slightly increased, (+) =not in-
creased, (—)= decreased, (x)=cannot be eval-
uated

THEBERF LI K BADORERTH -
7. EPL £V & T: @G CHEHEEDOR LE R
TRENE L, BHES TKE<AmELA] K
Zid T2 AR TORED NI,
2) EHIRHM

£V ZRFIORF S/N % Fig. LIZRY .
WDV ZRTNT b SRR THEE 2
O, FEBEOEZHEDKET (L) #R o 7.

Fig. 2 I OB Rt DEBEE LR .
T oRFAG & T MR G CHEBE TRICENR L
Wh, EPI TRV ZRFNCHRTET
Kﬁﬁﬁn (=3 N

Fig. 3 12470V ZRF1 D EE (FF i A se) -
CINIkERT. TibBlU T RFAGTITES
B THEER EA*RO 5N, EPI CllE#
B CTHEERERROL M- 7. Fig. 4 OEE
(EERUFFES)-IT C/N L CTh RBEOKETH
-7z,
2. BEEOZEL

EHAIROREOR KB TE /- TR
FE 8MRE, EPI 15 REDOEERBORD
B Fig. 5 ILmRd. T MiiG ClIEE$ T

BXEI o720, EPI T EEERD,
Eow MER 2R Hhiz.
3. 7—F7 77 FOBREOFHM

EPLICkT 5 &HMEOBERET s L UH
{LEDOBALET —F 7 7 7 PRITKEIIR, T
A#IR, FIRO 7 0—7—F7 7 7 F OFHi %

200 - T1WI 30 T2WI 30 ¢ EPI Fig. 1. S/N ratio change of the
liver parenchyma after administra-
tion of SPIO (paired t-test). S/Nra-

150 |- tios of the liver parenchyma de-

° 20 - 2 - creased after administration of SPIO
5 and the changes were significantly
g 100 |- different on all pulse sequences.
[
10 | 10 -
50 [
- %
Post-conts Procontrast  Postcont post
0
L | L
p <0.005 p<0.01 p <0.0001

482



FFERICRd A8k am 4 FEEHA multishot EPI o FEER A9 53T

1y
-3
=3

o T1WI T2WI EPI
o
—_
s L
o 20+
E L
o -40
=]
c
S et
(]
-80 |-
100 Pre-contrast Post-contrast Pre-contrast Post-contrast Pre-contrast Post-contrast
| I |
l n.s. p < 0.0005 J
p <0.0001
- TIWI  «©r T2WI «-  EPI
1 50 -
60 - 30k — I
40
a0l i
'% 2 30
o 20 F
2 L 20 |
= 10
| 10 -
/ 0 i
20 - ol
P trast  Post-contrast P [ Pre-contrast  Post-contrast
-40
p < 0.005 p<0.05 n.s.
o T1WI o  T2WI 50 - EPI
s 50 |- \
20 |- 40 - /
2 r
W® o a0 w
= I /
E -20 |- 20 |- 20 -
-40 - 10 -
wE
-60 0

p < 0.0001

p<0.05

[I—

n.s.

Table 3 IZRT. BEDELIDHH, £FITT Mmoo,
—F7 57 FRAD, BICBE, KBROT — 4. FEFIRT
F7 77 MC X ABHREG AL Roh.

EERIHTT —F7 7 7 FOHBRICETR D%

Fig. 2. Change ratio of the liver S/
N ratio after administration of SPIO
(unpaired t-test). The change ratio
of the S/N ratio of the liver paren-
chyma after administration of SPIO
on EPI was significantly higher
than on T1WT and T2WL

Fig. 3. Change of tumor (hepatocel-
lular carcinoma)-liver C/N ratio af-
ter administration of SPIO (paired
t-test). The tumor-liver C/N ratios
increased after administration of
SPIO and the changes were signifi-
cant on T1WI and T2WI, but were
not significant on EPIL.

Fig. 4. Change of tumor (metastat-
ic liver tumor)-liver C/N ratio after
administration of SPIO (paired t-
test). The tumor-liver C/N ratios
increased after administration of
SPIO and the changes were signifi-
cant on TiWI and T2:WI, but were
not significant on EPIL.

FFRERRRERE Bl OER TR T iRFRE, T2

gk LU EPL #8874 5 (Fig. 6). EPI T
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T2WI Fig. 5. Change of tumor diameter
40 after administration of SPIO on
T2WI and EPI (paired t-test). The
TTmMe— tumor diameter on EPI reduced af-
0k ter administration of SPIO and its
g T change was significant.
: \
% 20 |- —_—
£ S
s | ——
a —_—
10 | I §
\
o Pre-contrast Post-contrast Pre-contrast Post-contrast
L | L |
n.s. p < 0.0001

Table 3. Image Evaluation of Artifacts on EPI
(subdiaphragmatic magnetization artifact)

EPI Evaluation criteria*
@=13) (=) () ) G
Pre-contrast image 0 5 6 2
Post-contrast image 0 2 9 2

(gastro-intestinal magnetization artifact)

EPI Evaluation criteria*
(n=13) () () () )
Pre-contrast image 0 1 7 5
Post-contrast image 0 0 7 6

(flow artifacts of aorta, IVC, and portal vein)

EPI Evaluation criteria®
(n=13) (=) &) ) )
Pre-contrast image 0 1 4 8
Post-contrast image 0 0 8 5

* Evaluation criteria : (—)=not recognized, ()
=slightly recognized, (#)=recognized (can diag-
nose), (#)=notably recognized (cannot diagnose)

(TEFRIT ORI REF72AS, A A/ MER
L, S RBEEICHED SN, £ R
BT OBALET —F7 7 7 M K BEEDODH
ARKBIROT—A FRAR BNz
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SPIO iZBHMLE R E <, MO T2 BRI %58
CIRESEZ. HFHEARICED AN, <
BlLsn RS HLL, FoRE®mEL
ETSE229. TiiEfg, T:mFgoms
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EPL %, W5 MBRED &ln & ¢ 15 fRRE
bEWEBEERRGE S L CREIERE SN T
58.912) A Cid multishot EPI iC k %
T2 sBRBE O BB E I 4 58 AEOR
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BTET, MRV —7—F7 5727
Ry 7 AOHK (RS RESEN) O
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Fig. 6. Case 1isa 55-year-old male with hepatocellular carcinoma in the lateral segment of the

liver.

(a) pre-contrast T:WI (b) post-contrast TWI (c) pre-contrast TzWI (d) post-contrast T2WI
(e) pre-contrast EPI (f) post-contrast EPL. On all pulse sequences, contrast enhancement of the
liver parenchyma and tumor detectability were increased after administration of SPIO. On post-
contrast EPI, the liver parenchyma showed lower signal intensity than on post-contrast TiWI
and T2:WI. However on EPI, the tumor was slightly reduced compared to pre-contrast EPI and
its margin was poorly-defined. Flow artifacts (ghost) of the aorta were demonstrated at the
lateral segment (small arrow heads) and magnetization artifacts of the subdiaphragma caused
distortion, and signal decrease of the posterior segment of the liver (large arrow heads).

HEEDE EARBNah - 7o SHUTRED #
BEATE <, BEAD OREOHHNRIFTHS
Tk, BRUERRICESOS/N KAETL
TWAI LEERT S, EE SRRICEEE
O IMER 2R, LI L 75 B EE S

Bohie. INHOREAE LTSPIO #H 0k
AR RBEREBOBIET —F7 77 PMICES
RELOBEBROORA LEBSOETHEZD
N, BIOREOLGTHEE Th L. BEROE
BERE O S/N O TFIC i =E D SPIO DRt
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NARICH T 28BS OERT VR T 5 &
ZE2bN5. FCHME IO LED
EWC XD ARROERFORE 5 MBS
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FEIZE < BRE), BBUFEE T M
REAEFICALE] BRORETHALAI LITE
NEYE-> T 5.

FRL TV L2, EPL Tl 46 T/
CET—F 757+, 7E=T—=F7 57 R
RoENWD AR T —F7 77 bOHT
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F7 7 7 P TREEMIKADOKEIRD T— A
FR& o7 WM A Z O TOZMITEH
D, Wehaedli+sZ LIERTRE L 7%
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BRZT TR 7. e IR LT
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LB I N B AREMEIZ B 5.
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shot EPI (3 T2 3380 o~ CEEIR Ay A BT
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Clinical Evaluation of Multishot Echo Planar Imaging after Administration
of Superparamagnetic Iron Oxide for Hepatic Tumors

Yukio SUGAI, Yorihisa WATANABE, Kazushi ITo,
Takaaki Hosovyas, Koichi YAMAGUCHI

Department of Radiology, Yamagata University School of Medicine
2-2-2, lida-Nishi, Yamagata-shi, Yamagata 990-9585

Ten cases of hepatocellular carcinoma and three cases of metastatic liver tumor were evaluated us-
ing breath-hold multishot echo planar imaging (EPI) before and after administration of super-
paramagnetic iron oxide (SPIO), and the results were compared to those with breath-hold fast
multi-planar SPGR (T:1WI) and fat-suppressed respiratory-triggered FSE (T2WI).

Qualitative imaging evaluation of lesion detectability showed that T2:WI was much more useful
than T1WT as previously reported, and more useful than EPI.

Quantitative evaluation showed that the signal to noise (S/N) ratios of the liver parenchyma
decreased after administration of SPIO and the changes were significant on all pulse sequences. The
change ratio of the S/N ratio of the liver parenchyma after administration of SPIO on EPI was sig-
nificantly higher than on T1WI and T2WI. The tumor-liver contrast to noise (C/N) ratios increased
after administration of SPIO and the changes were significant on T:WI and T2WI, but not on EPL.
These results suggested that the tumor S/N ratio decreased after administration of SPIO on EPI.

The tumor diameters on EPI were significantly reduced after administration of SPIO.

Magnetization and flow artifacts on EPI were detected in all cases and caused distortion : the sig-
nal decreased in the liver parenchyma.

We concluded that EPI after administration of SPIO is not currently useful compared to other
pulse sequences and cannot yet replace T2WI.
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