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T, SEFN T EEBBSTRAERIT S50
D, FEEIA T—)U Tk,

ARaTIE, HHRAFEREOZKEIC VT,
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7 MRI At In 2 ARG DanEnDS Tk
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SPIO (& 2EHDFH A

EREFFEE OB IZEE L CIL SPIO I & %
&% MRI OFHlIEE <, [ RIFMZLTW5 &
W TEXWTHA 5. SPIO & B MRI 1T
CTAPICIEM T AEE R L TR DO,
CTAP DEM X REME®ZE 2 NiE, SPIO T
FFIENHEELVZA. LT LLAIED
TORBERBETHES TLHBTAETHHD
T, ¥4F3Iv 7 MRID L5 ERERIC X
BHEHT A7

HHMTMBEEIC BN T N L FREORE
BEOLNS EFNIE, SPIO &% MRI113EE
BEEER Y L TERLENZLOD—D 2
25THAS (Figs. 1,2). EICEBEEEL
RIBIZ L TERCK LB, BRBE TR VE
i O FFRE = B/ RO—o & UTAH]
DEAPEDOLNSZD. LHEL, TNETDOL
Z 5, HAEFMRE O SPIO ¥ MRI B8
L<iE, Bt RETLH8E5IL5 Vb0,
DY & OZWRED T & 72+ &
NTWIR. RITHER S KD 7o ORIE R
EERTNT, BEBEFEEOSE L N2
WIREAS S HRTREME N B 5 .

ZDIEMIT, SPIOEEMRIDF|IH L LT
i, BEAAND SPIO DR D ALZDOBRE R LA
ZEI &S T, HHREOSLESH#ETCE S
LW RriEfT smE ALy (Fig. 3). &
It 5% i AR IS BREE LT\ 5 D
T, CORICEALTIEL Efhz .

SPIO &% MRI D& S

SPIO IZ & %38 MRIL 1%, BWZEMUANORF
FEHIZSPIO AH—ICBMDAENS 21T k-
TEEHREMET TS5 E&FHR E LT 5.
LU, wRIFiaEOESIIFEE % &6t
LTWAZ EA%EL, ZORRBHEL-INTY
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PIRIEERSE T112-8688 HEH KA BA 3-28-6 HEAFEFHMBRES AR mAEE
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Fig. 1. Recurrence of hepatocellular carcino-
ma (HCC) after right lobectomy

a : Early-phase image of dynamic CT. A hyper-
vascular tumor is seen in the medial segment.
b : MR image with SPIO. In addition to the le-
sion in the medial segment, two lesions in the
lateral segment are clearly depicted (arrow).

T, $hbb, FEESEEREM T
SPIO IZ L AFEBEDOEBETOEE VT x
<, OB/ ERE\N. ZDXD
BIFEEZERE LSS, Lo fiO/MX
TEE TR T A L3P VERET, ¥4
SvIZCThREERKLEBLRAZ ETHh
%5 LT, EWoHELDE{hw
(Figs. 4,5). & &b & SPIOE&E#IL, 3D
BAETHPOREVE D/ NRERHEHTE S &
CAILEBELDHIITT, LTS ik
& T3 SPIO O ADFIEAAE S BbN ST
LTz 5.

Fig. 2. Hepatocellular carcinoma in the left
lateral segment. This patient had another large
lesion in the right anterior segment and was
considered a potential surgical candidate.

a : Early-phase image of the dynamic CT
shows a small enhancement (arrow). This le-
sion had not been prospectively detected until
the MR study was performed.

b : SPIO study confirmed a small lesion in the
lateral segment.

SPIO &% MRI ZRA OB H z BRI & LT
k0, BHSW/FREMITH B0 (REPE
e, EREOEFRT P BEREE») ITOWT
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Fig. 3.
a : Early-phase image of dynamic CT shows a hypervascular HCC in the right lobe.

b : MR image with SPIO. The lesion shows uptake of SPIO, suggesting well-differentiated HCC
with residual Kupffer cell activity.

TRHE T & 7. FEIIREREY: (TAE) - &
BT 2 ) —)ViEARRE (PED Iz <, &
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BORBEEICIIE NS LN TER .

EEHZEAVLNELLM?

GAdBHANZ L %5445 3y 7 MRI & SPIO
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KB LTV NIE I WEWS Z 2tk 5D
7208, EHEIFFRRECE - C, S THEL
THh5.

W OBE 1T - 7= 1 % Fig. 6 ITR .
FFEEICKNEBOEEPEHIE L T B5,
HENTWBREOHIITITRAEETHS. L
» L7 6, Fig. 6a & Fig. 6b % g L7
£, BB s 2L Fig. 6a OFF55ME « DFF
ERERICHE SN TV, 2K D O E
BRBELNTHWE EEbh 5.
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Fig. 4. Hepatocellular carcinoma in the right lobe in a patient with cirrhosis

a : Early-phase image of dynamic CT. A 1 cm lesion is strongly enhanced.

b : Delayed-phase image of dynamic CT. The lesion is hypoattenuating relative to the surround-
ing liver parenchyma.
¢ : MR image with SPIO. Although the lesion is depicted as a hyperintense nodule, it is not con-
spicuous because of the irregular SPIO uptake in the liver parenchyma.

SPIO &8 MRI 12 80 HTH D, RIIXDERIC
24 F Iy 7 MRIBMENT Wz (p<0.05).
COWETIE, ¥4 FIv 7 MRIICITELED
FTo Ti18838 FLASH (s iV T\ 5.
DEXY, 7—F7 57 bOSI W EREE
DXL F 3y 7 MRI BPIREINTWSHB4E,

SR A R O Z W BE L Cid, Gd AN
FA% 493y 27 MRIOJ A, SPIO & &
MRI XD b BRI EBENVEEZLNS.
7272 L, ¥4 F3 v 7 MRLIZFERERE KRS
Y= VAT & O BRI K E RN
WDT, FNHDEEWLAIC L > TEZD2E
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Fig. 5.

a : Early-phase image of dynamic CT clearly
shows a 2 cm HCC in the left medial segment.
b: MR image with SPIO. Decrease of the sig-
nal of the liver parenchyma is insufficient be-
cause of advanced cirrhosis, and therefore the
lesion is hardly visible.

PHEST HHELHVE LS.

HHBIFTBRERE O SRS E T D B
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B 5, FEEICII A AR % MRI 72
JTTE2EMTAZ 3B VBT, BEREE -
CT mEEE (BAICE-> TECTAP 2 ¥
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Fig. 6. Multiple HCC

a : Early-phase image of dynamic gadolinium-
enhanced MRI.

b : MR image with SPIO.
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W RIS\ T, ioEsic SPIO &
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BELET 5 YD »id, B R T prospec-
tive study 12 & 5+ 4 BT Tk
V.

T, thomECERTCGIEE S 1T
2 v 27 MRI 24T 5 BRIZEVWOTH S 5 9.
ZA4FIv 7 MRIOG DA IV FFA T
SRREREZ DL, COBRELREBET SO
WA b b o oW, EEE, ¥ FIv T
MRI OFFERBEAZ A FIv 7 CTIHLL
Ah, MEEELVEL F—VCT &2 b kHE
AEGAERT L EbH S Fig. 7). &4
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BOWTERICE EEL-DIE, TLAXA T

Fig. 7.
a : Early-phase image of dynamic MRI shows a small hypervascular nodule in the right lobe. Dy-
namic CT, angiography, and Lipiodol CT failed to demonstrate this lesion.

b : Twenty months later, the lesion became evident on dynamic CT.
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ENTVWBRL, LarLARBERITERVD
T, FAFIv 7 AZT L IZRACBNRI.
—7i, #H L\ SPIO#HK Tah % SHU 555 A
(Resovist®) ZAREIET S L BAHETD
DY, HEBEEO T MABEGICL S X4 F
Ry T AR T 4 B W CHEEO—BEORF
BETZRDL I EBHFEHEIhTBW. L
DL, T:HABEBRICLAZATIv I AR
T 403, WEOBWRIICEH ST 2 EEIED
5500, GABFIWC LA X 453 v 7 MRI
LRFEOHBI NRERE 2B O, B\RZ
L Bbhs.

FFRfEErdEoGlREEH# (GI-EOB-
DTPA, Gd-BOPTA 7z ¥) Tk, &FEHBE
B XA F 3y 7 AKX T 4 Thypervascular
tumor ZEEMERE L, BT EBIFEED
B DI &> TBEEREERE S LS
THSARRIC 2% EBbh A, LhL, COBE
DEWHOBR I T ST RIC X 5 et fiE
DT, SPIO &8 & MR/ NRZEE e 2 1
FTEAEREIDITRAETHS.

DEXY, SBOFREEEZHOREICL
D2 el 7 T O —FBREER TSI E
DRI N B, KRG THRE L7 Gd 82 A &
SPIO O #IZBE L Cid, BHRECTERANLZE
FRHEONLT LidmnweEZONS.

EbH VI

Gd 8] > SPIO Xz ZNERT B % &
b, &@<E->AED OFEEERE~DT
O—F%#ARRICT 5. BRMEAEE CTH5 &
WS FERAVERE % b O SRR MR O 2 T
Bi 3 ARV, vascularity DI R X TH
D, BRATRGIHEANLIAFATFTIv Yy
MRI #BEETAHBEBE LB S, L
L, FHEBICL > TEFXAF3Iv 7 MRIT
P &0 BIF R EG %85 C LD L WEE
LB, B4 OfEHROERICEDLETEZ S0

62

Bh®5H. SPIO 3 XA >3 v 7 CT RME&
®ix LMOBRE TRESNRWEREE 2 5]
BEMER D 0, B R BT RE O RIEH AR
EOBERZIIC BT 2 BRI N 5.

X ik

1) Kim T, Murakami T, Oi H, Matsushita M,
Kishimoto H, Igarashi H, Nakamura H, Oka-
mura J : Detection of hypervascular hepatocel-
lular carcinoma by dynamic MRI and dynamic
spiral CT. J Comput Assist Tomogr 1995; 19 :
948-954

2) Yamashita Y, Mitsuzaki K, Yi T, et al. : Small
hepatocellular carcinoma in patients with chron-
ic liver damage : prospective comparison of de-
tection with dynamic MR imaging and helical
CT of the whole liver. Radiology 1996 ; 200 : 79—
84

3) OiH, Murakami T, Kim T, et al. : Dynamic MR
imaging and early-phase helical CT for detecting
small intrahepatic metastases of hepatocellular
carcinoma. AJR 1996 ; 166 : 369-374

4) WIETLE, TR, #7—8, taEeE &
¥lEIE : FFESB IR % dynamic helical CT &
dynamic MRI D&EFZROERNFHE. ARE
7 1999;19:25-33

5) Senéterre E, Taourel P, Bouvier Y, Pradel J,
Van Beers B, Daures JP, Pringot J, Mathieu D,
Bruel JM : Detection of hepatic metastases :
ferumoxides-enhanced MR imaging versus unen-
hanced MR imaging and CT during arterial por-
tography. Radiology 1996 ; 200 : 785-792

6) Outkerk M, van den Heuvel AG, Wielopolski

PA, Schmitz PI, Borel Rindes IH, Wiggers T :

Hepatic lesions : detection with ferumoxide-en-

hanced Ti-wighted MR imaging. Radiology

1997 ; 203 : 449-456

Yamamoto H, Yamashita Y, Yoshimatsu S, et

al. : Hepatocellular carcinoma in cirrhotic livers :

detection with unenhanced and iron oxide-en-

hanced MR imaging. Radiology 1995; 195:

106-112

8 B FA, HER—: <A r7alEAVIiFE
VRO, BRI 1999 ;40 : 531-536

7

~—



i Su B AR

9) Vogl TJ, Hammerstingl R, Schwarz W, et al. : PR : MRI of focal liver disease : a comparison of
Superparamagnetic iron oxide-enhanced versus small and ultrasmall superparamagnetic iron
gadolinium-enhanced MR imaging for differen- oxide as hepatic contrast agents. JMRI 1998 ; 8 :
tial diagnosis of focal liver lesions. Radiology 1073-1078
1996 ; 198 : 881-887 13) BAMEL, FHRR—, PEET : MRI SR

10) Tang Y, Yamashita Y, Arakawa A, Namimoto SH U 555 A (superparamagnetic iron oxide) @
T, Mitsuzaki K, Abe Y, Katahira K, Takahashi FFEB R R T 589 LULeEORK
M : Detection of hepatocellular carcinoma arising W& EFIC BT A ENERERAR— AMRE
in cirrhotic livers : comparison of gadolinium- £ 1998 ;18 : 516-535
and ferumoxides-enhanced MR imaging. AJR 14) Vogl TJ, Hammerstingl R, Schwarz W, et al. :
1999 ; 172 : 15471554 Magnetic resonance imaging of focal liver le-

11) ¥HEgEL, ARERE, B#F €& MRIEZCT % sions : comparison of the superparamagnetic
Mz ?  FFIEEE. BRIEEE 1999;19:215- iron oxide Resovist versus gadolinium-DTPA in
230 the same patient. Invest Radiol 1996 ; 11 : 696~

12) Mergo PJ, Engelken JD, Helmberger T, Ros 708

MR Imaging of Advanced Hepatocellular Carcinoma :
Gadolinium Chelate vs SPIO

Yoshitaka OKADA

Department of Radiology, University of Tokyo Branch Hospital
3-28-6 Mejirodai, Bunkyo-ku, Tokyo 112-8688

This review discusses the advantages and shortcomings of two MR imaging techniques, dynamic
gadolinium-enhanced MR imaging and MR imaging with superparamagnetic iron oxide (SPIO), in
diagnosis of advanced (conventional type) hepatocellular carcinoma (HCC). Dynamic gadolinium-
enhanced MR study is a highly sensitive technique for hypervascular nodules. The quality of dynam-
ic MR images, however, depends on the specification of MR unit. SPIO-enhanced MR study is
another sensitive technique for small hepatic nodules. In patients with HCC, however, concomitant
cirrhosis causes inhomogeneous SPIO uptake by liver parenchyma, which precludes reliable diagno-
sis of small focal lesions. Therefore, as concerns the detection of conventional-type HCC, dynamic
gadolinium-enhanced MR appears more sensitive technique than SPIO-enhanced MR study.
However, the role of MR for diagnosis of conventional-type HCC should be considered in the context
of multimodality approach, which includes ultrasound, dynamic CT, and angiography. In this con-
text, SPIO-enhanced MR has an advantage that this technique provides unique information about
the histologic composition of hepatic nodules, which is not available from other imaging studies.

63





