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BHEEFERICKT A MR &EAOF W5
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BEEH D TR2VWDT, ERTLEFAITR
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D, KELGITEBDOFERTERD 5.
=27 vy —filax bl OERHR L
T, THROLREOHE W LEFRHICERL, &
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FNBT 9 NN—flaEFETEPE D P EHET
5, ThbLENBHICHERTAZLTHS.
ChEER¥T, 7o X—flRxEI VLD
12B8 U CidE S bR E W ICEEEI L 2 O&EFIZE
EHRE C 2%, EFHOEGOMOES
VT4 #BZBIC Lrdhidixbianwl &8s
W 722 L, RO R TIIEREED TRCR
B OBYZ: K1 XY, EEEREOES)

7.

RADERT RIGH

BEER & L TEAPICIESPGRIZ X Ain
phase & opposed phase @ T1 3 38%:, FSE ic
£% T: AR THREBE L TV 5.

GAdBFIZHER L TCOXAFIv T AZT 4

ZIEEICSPGR ZFER L, BEFAHZ6H L

TTE LT/ 1.8ms IR L T 5.
* 7z, 3d-efgre ZFHTA LB 5.

SPIO %M L7-B&ICi, BEFEOEK
LCFSE I X % T2 34, GRE 116/20, FA
=302 & % T.*5#38%, SPGR 150~180/8.7,
FA=301z & % T.*5A%, SPGR180/1.8, FA
=60 2 & 5 T1 @G E A NEICIL U TRE
LTW5.
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CORBUT, B 27T B AABRSHBEFAXEY —7 Ve v /-2 THHEBICKT 5 Gd 8H & SPIO| TOME

ZELDIELDTHS.

F—"J— F liver, MRI, gadolinium, superparamagnetic iron oxide
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R TRNETH B RICEROSHIT T\ Th
55 727z, EBMERE SR & R m
BENMBET S L 15, SPIO®SICL B
MEBEOBEZH-> TELNETHD, FHFD
EINCENLOBBIEEHFRTRETHS. Bl
AV Ia—RIC k5 Te BIE Cidk s LT
NS TR TS B TR A I NEE 2 BT VR P 21 1)
TEGZWI EBDHD, £/2SPIOHEEHED T2
B 5T T 5ERB % BT HMEOERH R
BB, T TH LI T B 50 To*
HFABIC 2 T SPGR B L 5 T BasRBE L
FTEET S ESIC LT\WA. SPIO i T*EHE
BHEAET LR, FARIC T1EREDELELT

Fig. 1. Hemangioma
a) The late phase contrast CT image shows peripheral enhancement of the lesion. b) TIW
SPGR. c) TsW FSE. d) SPIO-enhanced T1W SPGR (180/1.8). e) SPIO-enhanced SPGR (180/
8.7).f) SPI0-enhanced T>*W GRE (116/20). The lesion shows enhancement due to T1 shorten-
ing on the SPIO-enhanced T1W SPGR (d), and normal liver parenchyma shows hypointensity
due to T2* shortening on the SPIO-enhanced T2*W images (e, f).

B0, EEHIEERL 305 <5 W TR mEEL
BY CT OFEHO LS ICEES L LTHIE
h5V(Fig. 1). CoOHE, —nic T @Rge -
Wo ThZD TE PEETH 5. Oudkerk HY
IC &5 TR, kIl ENE L
TW572%FDTE % 4.8 ms ILHEL TV 5.
COBRBETIHEEIRLL, EBMETFEL
METE S HERRES & L THH S hz oy
TREECTHS. BARICLhIE, SPGREK
WTZD TE 7 2ms THNE Te*OFERL
L FEREZEAEZRITE LA T1 GBDHE
KEDRREBEERTY. LB T, &
235 T B O TE & L CRENELRE S

20002 A 7 HEHE

RIRIFERSE  T606-8507 WA IKIE#EDIIFHET 54 FECASESTNBREASHET i =
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HN18msZFEHLTHWA. Thick ViR
MBI BRFEEICE L TSRV LEES %
AL, —HEBERIIE S —VHRICE - T
FEE5H 1Y Fig. 2). SPIODOK &5 ET
HHEFZWRENOE ST S LT T sRE
T RBEO™METRET S LICEDED
EAbNL I LIRS,

5, JEURES

FxlZonbDEBITK LTSPIO #FH L
BRI, ThBICy v/ RN FE
FTHIELFEZDOLL, k) GAEA O
BELYUTHAHD. 7or2EEOFHEEKO SPIO
D AB AT HATREMEIE D 0, BERTR .

Fig. 2. Metastatic liver tumor and small hemangioma

a),b) SPIO-enhanced T:W FSE image. ¢); d) SPIO-enhanced T1W SPGR (180/1.8) image. On
T2W FSE image (a, b) both the large metastatic tumor and the hemangioma (arrow) show high
intensity, and the hemangioma is shown as high intense lesion on the SPIO-enhanced T:W
SPGR image (d, arrowhead) whereas the metastasis shows low or isointensity compared to the
surrounding liver.
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Fig. 3. FNH

a) Pre contrast. b) Arterial-phase.
c) Portal-phase. d) Late-phase Gd-
enhanced 3d-efgre dynamic study.
e) SPIO-enhanced T2W FSE image.
f) SPIO-enhanced T2*W GRE im-
age. g) SPIO-enhanced SPGR (180/
4.2) image. On the Gd-enhanced
study, the lesion shows marked en-
hancement on the arterial phase im-
age (b) and central scar is noted in
the center of the lesion. On the
SPIO-enhanced images (e, f) the le-
sion is enhanced showing slightly
higher intensity than the surround-
ing liver and the central scar lacking
Kupffer cell is not enhanced.

alelo]s
[~[=]=
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Fig. 4. Metastatic liver tumor with portal vein stoppage

a), b) Arterial-phase enhanced CT. c), d) SPIO-enhanced T2*W SPGR (150/8.7) image. e), f)
SPIO-enhanced T2*W GRE image (116/20) image. The large metastatic tumors are noted in
the anterior segment and the lateral segment of the liver. The tumor invades the portal vein
branch resulting the segmental stain of the periphery of the anterior segment on the arterial-
phase CT image. (a, b). This arterial dominant segment is enhanced more than surrounding
parenchyma showing lower intensity on the SPIO-enhanced T2*W SPGR (150/8.7) image (c,
d). On the other hand, this signal difference between the normal liver and the arterial dominant
segment is not depicted on the SPIO-enhanced T2*W GRE image (116/20) image (e, f).
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FNH, adenoma

Gd BHNC L A BITURERD T FI v 7
CT LR T, ZOHIFN I\ Tlidis < B—
IR, FUIRE SR Th 59 (Fig.
3). —J, Welch 5912 L hiZ FNH Iz 5\ T
7y N—fiRERAEEEFLVE<ET 540D
BAE, RECETLILOB3IE, Pvd
H0RTEVWLSDORIETOBLEINTHS
2, Bx OFERE L UREOHE A TL %<
FIEERF ERZED 5 W T2 7 BICER D AT
EFINENL D THLY. Pz ins dED
ABPEET B L DY A RERICIIES T
W EdHD, TIHRCTHEEWSHENELSR
THCT LORELETHIVFRTHLN, £
SHERZHER LV T5Z L CHkcES &

Fig. 5. HCC and AP-shunt
a), b) Gd enhanced arterial-phase T1W SPGR image. c), d) SPIO-enhanced T2*W SPGR (180/
8.7) image. Small HCC (arrow) is shown as the hypervascular lesion on the Gd-enhanced image
(b) and the unenhanced nodule on the SPIO-enhanced image (d). Peripheral AP-shunt (ar-

rowheads) is noted in the periphery of the liver (a, b). And a part of AP-shunt area (open
arrow) is not enhanced on the SPIO-enhanced image (c).
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D#HEDDHAHY. FNH 8> 84, BHiERK~
(3 Gd 85 SPIO WA A LTV B A, &
SO EBERT D% HER D MRI O RM:
ML TSPIO TH 5> (Fig. 3). %7z,
A D & 512 FNH 123\ T SPIO # 80 A s
BICEEVDHHZLIFHMONTHAR, KHED
IZ X NIT H BALTORRMZELZ B+ 5 & —
O FNH iZIEF T & 0 & SPIO OV L2
B0dORB 5. Tibbr v/ S —HaOFE
H7EHEREIC D ZERD B A0, BEREWETH
50,

FFARIE (hepatic adenoma) |35\ /RIS EE
FROBRIZBICITZ v S—ffa%E L&D
RELRONLH, REOHREL RS L FNH
ERRRICT v XMl EETHSOMTEA Y
DESTHY, SPIO #HL VA T56).
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Bs HBn BF

Focal fatty liver & 5% \ |d spared area @
EZWTZ 1T in phase & opposed phase @ T1 58
FAEEZHE O HEXNTHEICITR G v,
SPIO % #5 L 7= B4 RBP4 13 IE 8 i
HRTZORDRARABDT 0B ET T 55
ERBHEOREVPHVERPDETH L. E
B OERNCI W TH > TS NEHHEE 2
5. =72 L, BERARFCO SPIO B AZRE T D
BEEIHBENBEE THSZ L%, TEDR
W Te*d AW il Te RGBT 2 OERS
N9, TE B 4~9ms BE O SPGR & T
B EDEBHREEZPIIBETEALZ BB 5.

AP-shunt, FINREAZE®ELE, ABEPAZEMER

AP-shunt 2 CT TH MRITH XA F 3 v
7 AZ T 4 CORMIaEZHRIC K2 hEE L

5%, ZDH, SPIO &R NZRERIRICE

Z D4 SPIO ZHELD A&, EERISHIEE & 7x
D SPIO DA&E/A )y bO—DIZEFBH T &
MNTESL. BREAICES VT, AP-shunt A
BB IEH FFIC T SPIO OB AL DTS
RO EBnHBH (Fig.d). TOBELTD
SPIO LV :AADZEIZMHT LHKEZR DT
7z, FSE, GRE 7z & ® T2 s8R TlI =D
Hah, SPGR 150/8.7 &\ 5 HlHI~ A
Fie T @R CrOERHBH N TS, —
¥, FPANREEAZED A WIIIRERAZEN B2 6

Fig. 6. HCC compressing left hepatic duct
a) Enhanced CT image. b) SE T:W image. ¢) SPIO-enhanced SE T2W image. The left hepatic
duct is compressed by the large HCC and the intrahepatic bile duct of the lateral segment is dilat-
ed. The lateral segment is not enhanced on the SPIO-enhanced image (c) and the tumor margin
is obscured.
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BRECBRWERE LTh b I 5iHL
DRV L, BEICHFRERE 2 IR L7z D MifEr
FFHRE LU TOBRERMET L72 0 LT SPIO DHL
DIARPMET T A EBDVEBINLETH A
(Figs.5,6). Wthic® LEEICHEETAE
e LTIDESRBIFET AHEIT,
SPIO i3I S O It A 5 2 T< N 5.

r B xE

FFBEZEIC 35\ T PR MR DR T 36 & UHEAE
WECROBRIE TGS N TR Y, EEFFIC
HARB EREVFORMAELNICS WY, &
NIBHABERTEAENICE 5 VIEETHER
b L TEREMICHBEZEDREAEH TESD
TRV EHFE LR 508, EFODRX
EFFEREORE & OMICEE B RO R -
WEDOHE LD SHY. x7- SPIO ODAKDOHB
THAIREDRE LT RERIBMW &\ o - BLS
PHEKEREE L2510,

¥ & B

FFSEE D % \ NS FFERE MR IC SPIO 23H D
rENPOPE SN L BRICEEY S 2 HER
ELTRARSOPFEL, BRERBOHRICS
TNEZBFLODORERBH. BEFTEEED
TEEL L ORBIEKR-> T B LEEZLNS.
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Gadolinium Chelate versus SPIO in Benign Liver Diseases

Kyo IToH!, Yoji MAETANI2, Fumie AMETANIZ,
Toshiya SHIBATA!, Junji KONISHI?

Department of Radiology, Kyoto University Hospital
2Department of Nuclear Medicine and Diagnostic Imaging, Graduate School of Medicine, Kyoto University
54 Shogoin Kawaharacho, Sakyo-ku, Kyoto 606-8507

‘We have two kinds of commercially available contrast medium, gadolinium and superparamagnet-
ic iron oxide (SPIO), for MR imaging of the liver. SPIO is useful for the lesion detection by means of
T2* shortening of normal liver parenchyma and also can be used for the differential diagnosis of
hepatocellular carcinoma and borderline lesion. And it is important to know the SPI0-enhanced MR
findings of benign lesions. Hemangioma is not enhanced on T2-weighted images showing high inten-
sity after SPIO injection, but enhanced on Ti-weighted images with TE less than 2 ms showing high
intensity because of T1 shortening effect of SPIO in blood pool. Thus hemangioma can be differentiat-
ed from other malignant tumors on SPIO images using two sequences. SPIO is recommended for the
diagnosis of FNH and hepatic adenoma, most of them have Kupffer cells and enhanced by SPIO on
Te-weighted images. Chronic damage of liver parenchyma such as cirrhosis, fibrosis caused by long
standing AP-shunt, and biliary obstruction, could be less or not enhanced on SPIO images.
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